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MporpammupoBaHue Ha Free Pascal u Lazarus/ EP. Anekcees, O.B. UecHokoBa, T.B. Kyuep -
M.: HaumoHabHbIA OTKpbITLIA YHUBepeuTeT "MIHTYUT", 2016

Free Pascal — cBo6ogHas peanmsauma A3bika lMackanb, coBmectumasa ¢ Borland Pascal u
Object Pascal — Delphi, HO npu sTom o6nagatowias U HEKOTOPbIMW LONOSTHUTENbHLIMU
BO3MOXHOCTAMM.

CBo60aHbI komnunsaTop Free Pascal — KpocnnaT(hopMeHHbIA NPoayKT, peann3oBaHHbIl, B
YaCTHOCTM, [0A OMnepauuoHHbIX cucTeM Linux u Windows. [aHHbIi Kypc npeacTaBnser
c060¥ y4ebHMK MO anropuTMm3aLmMm 1 NporpaMMMpoBaHUI0 Ha OCHOBe fi3blka Free Pascal.
Kpome Toro, untatenb MO3HAKOMUTCS € MPUHLMNAMMW CO3AaHNs BU3YaNbHbIX MPUIOXKEHUI B
cpege Lazarus. K Kaaoi Teme npunaratotcsi 25 BapuaHTOB 3afady A1 CaMOCTOSTENbHOMO
peLLeHns, YTO MO3BOUT WUCMOMb30BaTb KHUTY He TOMbKO HauMHaOWMM CamMOCTOATENIbHO
“3y4aTb NporpaMMmMpoBaHmne, HO 1 Npenogasartensm B y4e6HOM npoLecce.

(c) OO0 "MHTYUT.PY", 2015-2016
(c) Anekcees EP., UecHokoBa O.B., Kyuep T.B., 2015-2016
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BeeneHne. Cpeactsa pa3paboTKm nporpaMm Ha A3bike Free
Pascal

B 37O rnaBe Mbl HauMHaeM 3HAKOMCTBO C MPOrpaMMUpPOBaHMEM Ha A3blke
Free Pascal. A3bik nporpammupoBaHua Free Pascal BegéT cBoé Hayano oT
Knaccuyeckoro fsblka Pascal, KoTopblil 6bln1 pa3paboTaH B KOHUe 60-X rogos
XX Beka Huknaycom BwupTtom. H. BupT paspabaTbiBan 3TOT A3blK Kak
y4eOHbIl A3bIK A8 CBOMX CTyAeHTOoB. C Tex nop Pascal, coxpaHuB nNpocToTy
N CTPYKTYpY f3blka, pa3paboTtaHHoro H. BupTtom, npeBpatu/ics B MOLLHOE
CpefcTBO nporpammupoBaHusa. C NOMOLLbIO COBPeMeEHHOro Asblka Pascal
MOXHO NPOWU3BOAWUTbL MNPOCTble pacyéTbl, pas3pabartbiBaTb Nporpammbl s
NPOBEAEHNA CNOXHbIX NHXEHEPHbIX Y IKOHOMUYECKNX BbIYNCNEHWNA.

O cBO6GOLHOM  npOrpaMMHOM  obecnevyeHun 4N
obpasoBaHus

3Ta KHUra — He NpocTo y4Y4ebHMK MO MPOrpaMMUpPOBAHUIO Ha [aBHO YXe
CTaBLWeM TpPaguLMOHHLIM ANA npenofaBaHnsa A3blke Mackanb. 3T0 nepsoe
M3gaHnMe Ha PYCCKOM A3blke, MOCBALLEHHOe CBOGOAHOW peanm3auum 3T0ro
A3blka — Free Pascal n cBOGOAHON Xe MHTErpupoOBaHHOW cpeae pa3paboTKu
Lazarus. Kak n niobble cB0o60AHbIE Mporpam-mbl, Komnunatop Free Pascal
compiler n cpega Lazarus moryt 6bITb yCTaHOBJIEHbl Ha /1l060€ KOMUYECTBO
KOMMblOTEPOB  6ecnnatHo  (6e3 /NIMUEH3WOHHbIX OTYUCNEHWUI), MO-TYT
MCnonb3oBaTbCa 6e3 OrpaHWYeHW, WX WCXOAHble TEKCTbl MOMHOCTbIO
LOCTYNHbI ANA  U3Y4YeHUds U Mogmmkaumu. A 3TO 03Ha4aeT, uUTO OHMU
naeanbHO NOAXOAAT ANS 3a4a4 M YC/I0BMIA 06YYeHUs NPOrpaMmMMUpPOBaHUNIO, He
HakfafAblBafg Ha yyallmx W yva-liuxca LOMOSHUTENbHBLIX pacxofoB W [aBas
MM BO3MOXXHOCTb MaKC/MManbHO MOMHO pa3obpatbcs B npeameTe (BMAOTb 40
aHanm3a MCXOLHbIX TEKCTOB KOMMUIATOPA).

MpenmyLiecTsa CBOGOAHOrO NpPorpaMMHoOro obecneyeHus Ans obpasoBaHuA
6bI1M NPU3HaHbI B Poccumn Ha camoM BbICOKOM YPOBHe, U oceHbio 2007 roga
COCTOSANCS Nep-Bblil OTKPbLITbIA KOHKYpPC Ha pa3paboTKy M NOCTaBKy naketa
cBO60OAHOro nporpamm-Horo obecneyeHus. Ero nobegutenem crana rpynna
"Apmaga"”. CoMCnoNHUTENEM MO 3TOMY KOHKYpCY cTana KomnaHua ALT Linux,
pa6oTatowas ¢ 2001 roga M ABNSOWA-ACA  POCCUMIACKUM NNAEPOM B
paspaboTke ceo6ogHoro MO n ancTpmbyTMBOB Ha 6ase Linux.
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B pamkax npoekta coTpygHukamum ALT Linux 6bin1  paspabotaH wu
MPOTEeCTUPOBAH CCblIKA: MaKeT CBOOOAHOrO MNPOrpaMMHOro ob6ecnevyeHus
(MCNO) - httpYlinux.armd.ru, KoTopbln 6blN BHeApeH 60-nee yem B 1000
KON TpexX MNWAOTHbIX pPernoHoB Poccum — Pecnybnukn TaTapcTaH,
Mepmckoro Kpas 1 Tomckoin o6nactu. B aTux pernoHax 6bina oTpaboTaHa He
TO/IbKO  TEXHONOrMSA  BHEAPEHUA, HO M  TEeXHO/MoruMa opraHusauuun
TEXNOALEPXKN, YTO OYEHb BAXHO A/1A ycrexa npoekra. HecmMoTpsa Ha TO 4TO
MUNOTHbLIX PErMOHOB TO/IbKO TpW, Ntobas wkona Poccun morna o6poBoOsbHO
NPUCOEAUHUTLCA K MPOEKTY M 6ecnnaTHO Monyuntb Komnnekt MCMO. Ans
nonynapusauuy 370N BO3MOXXHOCTU ¥ MPOEKTa B LieIoM 6bl1 NpoBeaeH pag
CeMWHAPOB B pasHbIX yronkax ctpaHbl. Mo mntoram 2008 roga, B npoekTe
BHeApeHus yyacTeyeT 2151 wkona.

B 2010 rogy komnaHuma ALT Linux BbiNyCcTWAAa HOBbIA  KOMMIEKT
06pa3oBaTeNib-HbIX AUCTPUOYTMBOB, cCbifKa: AnbT JINHYKC 5.0 LLIKONbHbIN -
http://www.altlinux.ru/products/5th-platfornyschool-box/, koTopbiin  aBnseTca
aBTOPCKMM pasBUTMEM MakeTa CBOOOLHOro MpPOrpaMMHOro obecnevyeHus
(MCNO) 2007—2008 ro-gos..

KomMmnnekT BK/OYaeT B cebs AMCTpubYTUBLI OnepaLuoHHOW cucTeMbl ALT
Linux, cogepxaline Bce Heo6XoaMMble NporpaMmMbl 415 MOATOTOBKM YPOKOB U
06yyeHus NH-hopmaTKe, 3HAUNTeNIbHbIA Habop nporpamMm Mo maTteMaTuke,
(hM3nKe, YepyeHWto, acTPOHOMUM W [PYrUM MpeameTam, obyuarolme wu
pasBuBaloLLMe Urpbl, CTaHAAPTHbIA HAboOp O(UCHLIX NPOrpamm.

AnbT JInHYKC LLUKONbHBIA MOXET ObITb YCTAHOBMEH NPAKTUYECKU Ha N060i
KOM-MbIOTEP, TaK Kak BK/IKOYaeT B cebsi Bepcuu, afjanTMpOBaHHble Mog
pas3finyHble CUCTEM-Hble TpebOBaHNS annapaTHOro obecneyeHums.

OunctpnbyTnsbl Komnaekta AnbT JIMHYKC 5.0 LLIKONbHBIA BKAKOYAOT
Free Pascal n Lazarus v ngeanbHO NoAXoAAT 419 OCBOEHUS maTepuana

KHWUMM 1N opraHu3aumu npenojaBaHns Ha OCHoBe A3blka Free Pascal.
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BeegeHne

ABTOpbl KHWUIM JaBHO XOTeNM Hanucatb yYeOHUK MO NporpaMMupoBaHuio,
KOTOpbIli 6bl1 Obl MONE3eH MNO0Nb30BaTENsAM Pa3IUYHbIX OMNepaLMoHHbIX
cuctem. bnarogaps komnaHuu ALT Linux, Mbl MonbITanuch 3TO cAenaTb. B
KayecTBe A3blKa MporpaMMmnpoBaHunsa 6bin BbibpaH A3bik Free Pascal, KOTopblii
NpeAcTaBnseTca HaMm SCHbIM, NIOTUYHBIM U TUOKUM A3bIKOM W NpuyyaeT K
X0OpoLlemMy CTUAK nporpamMmupoBaHus. CBOGOAHO pacnpocTpaHseMble
KomnunaTopbl A3blka Free Pascal peann3oBaHbl BO MHOrMx AuctpubyTtmBax
Linux, ecTb cBob6ogHble Komnunstopsl M ans OC Windows. Kpome Toro, B
3TOM KHUTe Mbl MNOMNbITAINCL MO3HAKOMUTL YuTaTeNnsd ¢ MPUHLMNaMK
co3faHusa BMU3yanbHbIX NPUNOXKEHNIA B cpefe Lazarus.

B HacTosilee BpeMSi CYLLECTBYET MHOXECTBO MOAXOAOB K U3YUYEHUIO
MporpaMMunpoBaHus. Mo  MHeHuto aBTOpPOB, Henb3s  M3y4aTb
NnporpaMmmpoBaHne Ha KaKOM-160 5i3blke, He U3y4MB MeTOAbl pa3paboTKu
anroputmoB. OfHUM M3 Haubofiee HarnsgHbIX METOAOB COCTaB/IEHUS
anropuTMoB fABNSETCA A3blK 610K-cxeM. O6 3TOM CBMAETENbCTBYET U
MHOFONETHWI A ONbIT aBTOPOB MpenofaBaHWs MNPOrpaMMMpoBaHUS. Mol
nonbITannCh HanucaTb yueOHMK no anropuTMm3aLmm "
NporpaMmMMpoOBaHMIO, HACKO/bKO HaM 3TO YAanocb — CyAWUTb YuTaTento.

ABTOpbl HafelTCs, YTO YnTaTe/lb UMeeT MepBOHaYasbHble HaBblKW PaboThl
Ha nepcoHasbHOM KOMMbloTepe nof ynpasneHnem OC Linux nnm Windows u
3HAKOM CO LUKO/IbHbIM KYPCOM MAaTEMAaTUKW.

KHura coctouT u3 gecaTtu rnas.

B nepBoii rnaBe uyuTaTenb Y3HaeT O CPeAcTBax pas3paboTKM MporpamM Ha
Free Pascal, HanuweT CBOU MepBble MPOrpamMmmbl.

Bo BTOpOi rnaBe W3M0XeEHbI OCHOBHbIE 3M1EMEHTbI f3blka (NMepeMeHHble,
BblpaXkeHus, onepatopbl) Free Pascal. OnucaHbl MNpocTeiilne onepaTopsbl
f3blKa: NPUCBaMBaHMWS W BBOAA-BbIBOAA, MPUBEAEHA CTPYKTypa NporpaMmsl,
npuBeAeHbl NPUMEPbI NMPOCTEALINX MPOrpaMM NMHERHON CTPYKTYPbI.

TpeTb  rnaBa  ABASETCA  OAHOW U3 KMHOYEBbIX B WU3YUYeHUW
nporpaMmmupoBaHuns. B Heil n3noxeHa MeTOAMKa COCTAB/IEHUS anrOPUTMOB C
MoMOLLbi 6/10K-CXeM. [puBefeHO 6OMbllOe KOMMYeCcTBO MPUMEPOB 6/OK-
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CXem ajaropmTtmos n nporpaMmm pa3n|/|qH017| CJTOXKHOCTMN. ABTOpr
peKOMEHAYHOT BHUMATE/IbHO pa306paTb BCE MNpPpuMepbl W BbINO/THUTb
ynpaxxXHeHns aToi rnaBbl, U TOJIbKO MOC/sie 3TOro NpuUCTynatb K M3y4YEHUO
nocnegyrounx rnaB KHUrn.

B u4eTBEpTO rnaBe umTaTenb Ha GONMbLIOM KOMMYECTBe MNPUMeEpPOB
Mo3HaKOMWUTCS € nognporpammamu. OnucaH  MexaHU3M  nepefauu
napameTpoB Mexay nognporpammamu. OAWMH K3 naparpagoB MOCBALLEH
PEKYPCMBHbIM NOAMporpaMmaM. B 3aBeplLUeHWW TFNaBbl PacCMOTPEH BOMPOC
CO3JaHMNA NINYHBIX MOAYNEN.

MATasd W wWwectasd rnaBbl MOCBAWEHbI W3YYEHUO anropuTMoB 06paboTKM
MacCMBOB W maTpuy. 3[ecb XXe yuTaTeslb NO3HAKOMUTCS M C peann3auunen
3TUX anropuTMoB Ha A3blke Free Pascal MIMeHHO 3TW rnaBbl COBMECTHO C
TPeTbein ABNATCA KAOYOM K NOHMMaHWUIO NMPUHLMNOB NPOrpaMMUpPOBaHus.

CefbMas rnaBa 3HaKOMUT yuTatens ¢ o06paboTKoW (hainnoB Ha A3blke Free
Pascal nog ynpasneHmem OC Linux n Windows. Ha npakTnyeckux npumepax
N3M10)KeH MexaHuW3M MPSAMOro W NOC/ef0BaTe/IbHOro focTyna K dainam u
06paboTkM oWKN60K BBOAa-BbiBOJa. OnucaHa pabota ¢ 6ecTUNOBLIMU W”
TEKCTOBbIMU (harinamu.

Bocbmas rnaBa nocesiLleHa 06paboTke CTPOK M 3anuceid. puBeaéHHbIE
npuMepbl MO3BOMAT 4YUTATeNo pasobpaTtbcad C MNPUHUMNAMKU 06pPaboTKM
Tabnuy B A3blke Free Pascal

B  pesaTol rnase aBTOpbI onucanu MPUHLMMbI 06BEKTHO-
OPMEHTMPOBAHHOIO MPOrpamMMMUPOBAHMA W WX peanu3auuio B f3blke Free
Pascal.

B pecATO rnaBe paccMOTPeHbl rpaduyeckue BO3MOXHOCTWM  Lazarus,
M3N0XEHO noApobHOe oOnucaHWe anroputMa MOCTPOeHUs  rpadkoB
HenpepbIBHbIX PYHKLUMIA Ha 3KpaHe gucnnes. MNpuBefeHbl TEKCTbI NPOrpamm
n306paxKeHns rpaMKoB YHKLMIA C NOAPOO6HBIMU KOMMEHTapUAMU.

K kaxpoin Teme npunaratoTca 25 BapuaHTOB 3afay A4/19 CaMOCTOATENbHOr0
peLeHns, 4To MO3BOJIUT MWCMONb30BaTb KHWUIY He TONbKO HauMHaloWwum
CaMOCTOATENIbHO WM3y4yaTb MpOrpaMMmMpoBaHWe, HO W MpenojaBaTensm B
y4ye6HOM npouecce.
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C pa6oq|/||v|1/| MaTepnanaMn KHUTM MOXHO MO3HAKOMWUTLCA Ha cainTe EBreHus
PocTtucnasoBuya Anekceesa — ccbisika: http://www.teacher.dn-ua.corn.

ABTOpbI 6narogapaT KomnaHuto ALT Linux n nnyHo Kupunna MacnmHcKoro
332 BO3MOXHOCTb M34aTb 3Ty KHUTY.

ABTOpbl  BblpaXarT 61arofapHoCTb CBOMM  POAHbIM 33 MOMOWb U
MOHWMaHuMe.

Anekcees E. P., YecHokoBa O. B., Kyuep T. B.

JoHeuk, sHBapb 2009 1.

CpeacTsa pa3paboTky nporpaMmm Ha si3blke Free Pascal

B aTol rnaBe Mbl HauMHaeM 3HAKOMCTBO C MPOrpamMuUpOBaHMEM Ha A3blKe
Free Pascal. A3bik nporpammuposaHuns Free Pascal BegéT cBO& Hayano OT
Knaccuyeckoro ssbika Pascal, koTopblii 6bin paspaboTaH B KOHLUe 60-X rogos
XX Beka Hwuknaycom Buptom. H. BupT paspabaTbiBan 3TOT f3blK Kak
y4ebHbIV A3bIK 4N CBOMX CTyfeHToB. C Tex nop Pascal, coxpaHuB npocToTy
N CTPYKTYpY fA3blka, pa3paboTaHHoro H. BupTom, npeBpatusics B MOLLHOE
CpefcTBO mnporpammuposaHua. C nOMOLLbIO COBPeMeHHOro Asbika Pascal
MOXXHO NPOW3BOAWUTbL NPOCTble pacyéTbl, paspabarbiBaTb MNporpammbl NS
NPOBeAEHUA CNOXHbBIX UHXEHEPHbIX N 9KOHOMUYECKUX BbIYNCNEHNA.

1.1 Mpouecc pa3paboTKy NporpamMmei

Pa3paboTKy Nporpammbl MOXHO pa3buTb Ha cnefytoLine 3Tanb:

1. CocTaBneHue anropuTMa pewleHnMa 3agadyn. ANropuTM — 370
onucaHue nocnefoBaTeNbHOCTU [AeACTBUIA, KOTOpble HeobXxoanumo
BbINOMIHUTL A1 pPeLleHns NOCTaBNEHHOM 3ajaun.

2. HanucaHune TekcTa nporpaMmmbl. TeKCT NporpaMmbl NULIYT Ha KakoM-
nnMbo A3blke nporpammupoBaHunsa (Hanpumep Ha Free Pascal) n BBogAT
€ro B KOMMNbIOTep C NOMOLLbIO TEKCTOBOrO pefaKTopa.

3. OTtnagka nporpammbl. OTnagka nporpammbl — 3TO  Mpolecc
yCTpaHeHusa OWNOBOK U3 TeKcTa nporpammbl. Bce owmnbku fensatcs Ha

CMHTaKCn4eckme un nornyvyeckue. I'Ile Haan4nm CUHTaKCNYeCKnx
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OoWwn6oK (OWKNBOK B HanWcaHUM OMepaToOpoB) nporpamma He
3anyCKaeTCA. I'Io,u,o6Hb|e OLLINOKM ncnpasnarwTCA npoiwe BCEro.
Jlornyeckme OWMNMOKN — 3TO OLLUNOKM, npu KOTOPbIX nNporpaMmma
pa60TaeT, HO HENnpaBW/IbHO. B atom cny4dae nporpamma BblJAaéT He Te
pesynbTaTthbl, KOTOpPble OXWAAET pa3pa60TL|v|K nnn noJib30BaTeb.
Nlornyeckne OLINOKK ncnpaBnTb C/A0XHeEe, 4YemM CUHTakKCn4yeckue,
nHorga pAna 3Toro I'IpVI,CI,éTCFI nepenncobiBatb OTAE/NbHbIE YYaCTKWU
nporpaMmmel, a MHorga n nepepa6aTb|BaTb BECb a/ITOPUTM.

4. TecTmpoBaHMe nporpammbl. TecTUpOBaHWe nporpaMmbl — npoLecc
BbISIBNEHUS OLLUNOOK B pa60Te nporpamMmmsl.

MpoLeccbl OTNagku W TecTUPOBAHWA COMPOBOXAAOTCA HEOAHOKPATHbIM
3aMycKOM TNporpaMMbl Ha BbIMOMHEHWe. [lpolecc 3anycka MporpamMbi
MOXET GbiTb OCYLLECTB/EH TOMLKO MOC/E TOTFO, Kak BBEAEHHAs B KOMMbHOTEP

nporpamma Ha anroputMmyeckoMm sA3blke Pascal 6ygeT nepeBefeHa B
[IBOMYHbIA MalIMHHBIA KOO W CO3A4aH MCNonHsAemblid  ¢haitn. [pouecc
nepeBofa TeKCTa MpPOrpaMmMbl B MalUMHHbIA KOO Ha3blBalOT TPaHCAALMEN.
Bce TpaHCnATOPbI AeNATCA Ha ABa Knacca:

* WHTepnpeTaTtopbl — TPAHCAATOPbl, KOTOPble MEPEeBOAAT KaXnbll
onepaTtop nporpaMMbl B MallWHHbLIA Kog, M MO Mepe MepeBofa
onepaTopbl BbIMOJIHAKTCA NPOLECCOPOM;

* KOMMUNATOPbI MEpPeBOAAT BCH Mporpammy LEAnKOM, W ecnn nepeBof
BCEM MporpaMmbl Mpoweén 6e3 Owmn60K, TO MOMYYEHHbIA LBOUYHbINA
KOJ MOXXHO 3arnycKaTb Ha BbINOJIHEHME.

Ecnu B KayecTBe TpaHCNATOpa BbLICTYMaeT KOMMUAATOP, TO Mpolecc
nepeBoja TeKcTa NMporpammbl B MalUWHHbIA KOA Ha3blBAOT KOMMUAALNEN.
Mpn nepeBofe NporpaMMbl C s3blka Pascal B MalLVHHbIA Kog MCNONb3YTCS
MMEHHO KOMMNUAATOPbIA.

PaccMOTpUM OCHOBHble 3Tanbl 06pPabOTKM KOMMUAATOPOM MpOrpammMbl Ha
A3blKe Pascal

1. KomMnunaTop aHanu3upyeTt, Kakue BHelHWe OUBANOTEKU” HYXHO
MOAKNUNTb, pa3dbupaeT TeKCT MporpaMMbl Ha COCTaBAskoLLMe
3M1EMEHTbI, NPOBEPSAET CUHTAKCMYECKME OLWMOKM W B Clyvae UX
OTCYTCTBUS (hOpMUPYET O0OBLEKTHbIA Kog (B Windows — daitn ¢
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paclimpeHnem .obj, B Linux — ¢aitn ¢ paclinpeHmem.o). Nonyyvaembiii
Ha 3TOM 3Tane ABOWUYHbIV (haiin (06BEKTHBIN KOA) He BKIKOYAeT B Cebs
00BbEKTHbIE KOAbl MOAKN0YaeMbIX 6UBNNOTEK.
2. Ha BTOpom 3Tane KOMMOHOBLLMK MNOAKMOYAET K OOBLEKTHOMY KOAY
nporpaMmbl 06bEKTHbIE KOAbl 6MBANOTEK U FeHepUpPyeT NCMONHAEMbIT
Ko nporpammbl. DTOT 3Tan Ha3blBaeTCA KOMMOHOBKOW WKW COOPKOIA
nporpaMmbl. [10AyYeHHbIA Ha 3TOM 3Tane WCMOMHAEMbIA  Kog
nporpaMmbl MOXKHO 3anycKaTb Ha BbIMO/IHEHWE.

Ha cerogHsWHNA feHb CyLLeCTBYeT MHOXECTBO KOMMMUAATOPOB A3blka Pascal,
cpeay KOTOPbIX MOXHO Bbigenutb Borland Pascal, Delphi, a Takxxe cBo60AHO
pacnpocTpaHsaeMblil KpoccnnaThopMeHHbI KoMnnaaTop A3bika Free Pascal n
Cpefy BU3yanbHOro nporpaMmupoBaHus Lazarus.

1.2 Cpepa nporpammupoBaHusa Free Pascal

PaccmoTpuM npouecc ycTaHoBKM Komnunstopa Free Pascal B8 OC Linux. Ans
YCTaHOBKM MporpamMm B OMNepaLuMoHHON cucTeMe Linux CNyXUT MeHexep
naketoB. B pasHbix AguctpubyTtmBax Linux wWCNOMb3YHOTCA pasinyHble
MeHe[)Kepbl NakeTos, Hanpumep, B ALT Linux MOXHO BOCMO/b30BaThCA
nporpammoii Synaptic. OkHO Synaptic npeactaBneHo Ha puc. 1.1. B
LUKONbHOW NNHeinlke paucTpubytmeoB ALT Linux Free Pascal u Lazarus
NMPUCYTCTBYIOT Cpasy Nnocsie yCTaHOBKW OnepaLyuoHHON CUCTEMBI.
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[laiin Mpaska TMakeT HacTpoViku Crpaska

OGHOBUTL  OTMETUTH Aflsl OGHOBMEHUS Haiitu

Puc. 1.1. MeHeaxep nakeToB Synaptic

O6paTuTe BHMMaHWe, YTO [ANs YCTAHOBKM MporpamMm  Heo6XoauMo
YCTaHOBUTb CMUCOK MCTOYHMKOB MpOrpamMmm (Crm1COK peno3ntopues™).

Ons yctaHoBku Free Pascal B okHe Synaptic (cm. puc. 1.1) Heo6xoaMmo
WENKHYTb MO KHOMKe HailTu n B OTKpbIBLUEMCS OKHe BBecTM fpc (cm. puc.
1.2). MeHempkep nporpamm HaxoauT nporpammy FreePascal, nocne uero B
OKHe Synaptic Heobxoaumo oTMeTUTb nporpammbl fpc (Free Pascal Compiler
Meta Package) gns ycTaHOBKM (C MOMOLLbKO KOHTEKCTHOrO MEHH WM ¢
MOMOLLbID KHOMKM OTMeTUTb AN O06GHOBMEHMA) W HayaTb YCTAHOBKY,
LWENKHYB NO KHOMKe [MpumeHUTb. locne 3TOro HavyHETCA MpoLecc 3arpysku
NnakeToB U3 MIHTepHeTa U X yCTaHOBKMW.

B coctaB meTanaketa fpc Bxogut Komnunatop a3bika Free Pascal fpc n cpega
paspaboTku fp-ide. [Ana 3anycka cpefbl pa3paboTKum B Linux Heo6XxoAmMMo
npocTo B TepMuHane Habpate fp. Ha puc. 1.3 npeAcTaBneHO OKHO cpefbl
paspaboTKu nporpamMm Ha a3bike Free Pascal B OC Linux.
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Haltn:

3arnagbiBaTtb B: OnucaHue n Ha3BaHue

Puc. 1.2. OkHo noucka komnunatopa Free Pascal B Synaptic

Puc. 1.3. Cpepa nporpammupoBaHus Free Pascal B OC Linux

Ons yctaHoBkm Free Pascal B OC Windows Heo6xoamMMo 3anyCTuUTb
CKavaHHbI co CTpaHumubl CCbI/IKa: 3arpysku

http://lwww.freepascal.org/down/i386/var WHcTanAuMoOHHbLIA  daiin. [epsoe
AnanoroBoe OKHO COOOWMT O Havane npouecca yctaHoBku Free Pascal Ha
KoMnbloTep. [N NpoLO/MKEHUA YCTAHOBKM BO BCeX CNeAyHLWMX OKHax
HY)XHO BblbupaTb KHOMKY Next, And BO3BpaTa K MpeablgylieMmy Lary —
KHOMKy Back, a ons npepbiBaHMA npouecca ycTaHOBKM — KHOMKY CancelL B
Clefylowem OKHe HY)XXHO onpefennTb NyTb 415 ycTaHoBKM Free PascalL [llo
YMO/lYaHWI0 YCTAHOBKa MPOMCXOAMT B KOpHeBOM KkaTanor aucka C. [ns
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Bbl6Opa Apyroro nyTM YCTAHOBKM MOXHO BOCMO/Ib30BaTbCS  KHOMKOW
Browse... Kpome Toro, B 3TOM OKHe BbIBOAMTCA WH(OpMaLmMa O KONMYecTBe
CBOOOAHOr0 MecTa Ha Aucke. B cregytowmx YeTblpéX OKHax MoJib30BaTe/lb
CMOXeT BblbpaTb M3 cnmucka Tun yctaHoBku: Full Installation (nonHas),
Minimum Installation  (MuHumanbHas), Custom Installation  (Bbi6op
KOMMOHEHTOB), YyKa3aTb Ha3BaHWe YCTaHaB/IMBAaEMOro TMPUIOXKEHUA B
rNaBHOM MEHI0, BblOpaTh TUMbI (DaiifoB, NOALEPXKMBAEMbIX CPEAOA, U HavyaTb
npouecc yctaHoBku Free Pascal, HaxkaB KHonky Install. KoHTponupoBatb
npoLecc YyCTaHOBKM MOXHO C NMOMOLLbIO IMHENHOTO UHAMKATOPA.

Puc. 1.4. OkHo komnunaTopa Free Pascal

3anyck cpefibl nporpammupoBaHus Free Pascal B Windows MOXHO
OCYLLEeCTBUTb M3 rNaBHOro MeHto: MNyck — Tlporpammbl — Free Pascal —
Free Pascal. Ha akpaHe nosiBUTCA OKHO, NpefcTaBfeHHOe Ha puc. 1.4

YctaHoBMB nakeT Free Pascal, Mbl nofydymnm KOMOWAATOP WU Cpeny
nporpamMmMunpoBaHus.

Komnunstop Free Pascal pa6oTaeT B KOMaHAHOW CTpoke. [nsi TOro 4To6bl
co3fgatb UCNOMHAEMbIW (bailn U3 TekcTa NporpamMmmbl, HAMUCAHHOTO Ha fA3blKe
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Pascal, He06X0AMMO BbIMONHWUTL KOMaHAy
fpc name.pas

3pecb fpc — ums ncnonHsemoro arina KOMNUAATOpa KOMaHAHOW CTPOKU
Free Pascal, name.pas — uMs (haiina c TeKCTOM nporpaMmbl. B pesynbTaTe B L
innX OyJeT co3faH WUCNONMHAeMbliA (ailn ¢ nmeHem name (B Windows ums
ncnonHaemoro calina — name.exe).

Mpu Mcnonb3oBaHUKM KomnunasTopa fpc mocne KOMAMASLUMU aBTOMATUYECKU
MPOVCXOANT KOMMOHOBKA NporpamMMbl (3anyck KOMMOHOBLLMKa make).

TexHonorna paboTbl ¢ Komnunsitopom Free Pascal mMoXeT O6biTb TaKoOM:
HabvpaemM TeKCT MpOrpammbl B CTaHAapTHOM TEKCTOBOM peAakTope, 3aTeM B
TepMUHane 3anyckaem KOMMWASTOP, MOCNe WCNpPaBfeHWUA CUHTAKCUYECKUX
OLWNBOK 3amyCcKaem UCMOMHSAEMbIN (aitn. Mpu Tako TexXHONormmM paboTbl C
KOMMUANSTOPOM, HE06X0AMMO He 3abblBaTb COXPaHATb TEKCT MpPOrpaMmbl,
MHaye Mpu 3anycke kKomnunsTopa OydeT KOMMUAMPOBaTbCs CTapas Bepcus
TekcTa NporpaMmbl.

OpHako cpefa nporpamMMMpoBaHUS MO3BONSAET 3HAYMTENbHO YMNPOCTUTHL
npouecc pa3paboTkn nporpamMm. B cocTaB cpegbl mporpamMmupoBaHus Free
Pascal BXoguT TEKCTOBbIN peAakTop, TPAHCASATOP W OTNag4mMk. PaccmoTpum
nx paboTy noapobHee.

1.2.1 PaboTa B TeKCTOBOM peaaktope Free Pascal

C nomolybto pepakTopa Free Pascal MOXHO co3gaBaTb M pefaKTMpPOBaTb
TeKCTbl nporpamm. [locne oTkpbiTMA nyctoro okHa (File — New) wunu
3arpysky Tekcta nporpammbl (File — Open) Mbl HaxoguMmcs B pexume
pefakTMpoBaHMA, 4YTO MOATBEPXAAETCA HaluuyMem B OKHe Kypcopa
(HeboNbLWIOro MUralwWero npAMOYronbHuKa). [Ons nepexoja M3 pexuma
pefaKTUPOBaHWNA K r1aBHOMY MEHIK0 HY)>XHO HaxaTb knasuwy F10, o6paTHO
— Esc. Kpome TOro, aTOoT Mepexoj MOXHO OCYLLeCTBUTb LUENYKOM MbILIK
NGB0 Mo CTPOKE r1aBHOro MeHt, IM60 Mo Moo pefakTopa.

Pepaktop Free Pascal o6nagaeT BO3MOXHOCTAMW, XapaKTEPHbIMU NS
00NMbLIMHCTBA TEKCTOBbIX pefakTopoB. OCTAHOBUMCH Ha  HEKOTOPbIX
0CO6EHHOCTAX.
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Pa6oTa ¢ (hparmeHTamun TekcTa (6n10kamu) B peaaktope Free Pascal moxeT
OCYLLECTBAATLCSA C MOMOLLbLIO F1aBHOr0 MeHK U (hYHKLMOHAbHbIX KNaBuLl.
BbigenuTtb (parMeHT TeKCTa MOXHO C MOMOLLbK KnaBuwm Shift 1 knasuLw
nepemMeLLeHuns Kypcopa (CTpenok).

B rnaBHoM MeHK Ana paboTbl C (PparMeHTamu TekcTa npefHa3HayeHbl
KOMaHbl MyHKTa pefaktuposaHus Edit:

» Copy (Ctrl+C) — konuposatb thparmeHT B Oydep;
e Cut (Ctrl+X) — BblpesaTb hparMeHT B 6ydep;

o Paste (Ctrl+V) — BcTaBuUTb (hparmeHT 13 Gydepa;
e Clear (Ctrl+Del) — ounctuth 6ydep;

e Select All— BbIgeNNTb BECb TEKCT B OKHE;

* Unselect— oTmeHWTb BblfeneHue.

KomaHgbl Copy v Cut NMpUMEHSAOT TOMbKO K BblAeNeHHbIM (hparMeHTam
TekcTa. Kpome TOro, nyHKT meHto Edit cogepxxut komaHgbl Undo n Redo, ¢
MOMOLLbIO  KOTOPbIX MOXHO OTMEHATb W BO3BpawWaTb BbINOMHEHHbIE
[leNCTBUS.

Kom6uHauun Knaeuil, NpeAHasHauyeHHble 41 paboTbl ¢ 6/10KOM, TaKOBbI:

e Ctrl+K+B — nomeTuTb Hayano 610Ka;

e Ctrl+K+K — nomMeTuTb KOHeL, 6/10Ka;

e Ctrl+K+T — nomeTuTb B Ka4yecTBe 6/10Ka CNOBO C/eBa OT Kypcopa;

e Ctrl+K+Y — cTepeTb 6/10K;

e Ctrl+K+C — konuposatb 6/10K B NO3ULUIO, TAe HaXOAUTCA Kypcop;

o Ctrl+K+V — nepemecTuTb 6/10K B NO3NLUIO, FAe HAXOAUTCSA Kypcop;

e Ctrl+K+W — 3anucaTb 610K B (haiin;

o Ctrl+K+R — npounTtatb 610K U3 (haiina;

e Ctrl+K+P — HanevaTaTb 6M10K;

o Ctrl+K+H — cHATb noMeTKy 06/710Ka; MOBTOPHOE WCMNO/b30BaHMe
Ctrl+K+H

BHOBb BbIAENTNT 6110K.

Pab6oTa c ainnamm B cpefe Free Pascal ocywecTBnseTcs ¢ NOMOLWbIO KOMaHA
File rnaBHOro MeH M (PYHKLUNOHAbHbBIX KNaBULL:
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* New — OTKpbITb OKHO /1 CO34aHNsA HOBOI Nporpammbl;
* Open (F3) — OTKpbITb paHee CO34aHHbIN haiin;
e Save (F2) — cOXpaHWUTb CO3AaHHbIN (haitn;
* Save As — coxpaHuTb (haiin nog Apyrum MMeHem;
* Exit (Alt+X) — BbIATK M3 cpefbl NPOrpaMMUpPOBaHuUS.

Elpn co3gaHUM HOBOI nNporpammbl e N0 YMOMAYaHUIO MNpucBaMBaeTCA
cTtaHaapTHoe umsa NONAMEOO . PAS (NO NAME — HeT UMeHN).

Elpn nepBoM coxpaHeHuu (aiina nonb3oBaTento OydeT NpeasiodXeHO BBECTU
ero ums. Mpy NOBTOPHOM COXpaHeHWUW aiin COXpaHseTcs NnoL Tem >e
nmeHem. KomaHga Save As aHanormyHa nepBoMy COXpaHeHuUto. Ecau daiin
He Obl coXpaHéH, TO MpU MOMbITKe 3aBepWNTb paboTy co Cpefoit, NoABUTCA
3anpoc 0 Heo6XOAMMOCTU COXPaHUTb M3MeHeHusa B (aiine. MNpu OTKPbITUK
paHee CO3J4aHHOro (painnia ero MMs BbIGUPAOT W3 CNUCKA CYLLECTBYHOLLUX
thainos.

B pepaktope Free Pascal gonyckaetcs pa6oTa € HECKOMbKUMW OKHamu.
MepeknoyaTbCs MeX Ay OKHaMU MOXHO ABYMsi CMOCO6aMu:

e [NS Mepek/toYeHnss B OKHO C HOMepOM OT MepBOro [0 [AEeBATOro
HaaTb KOMO6MHauuio knasmw Alt+i, rge i — HOMep OKHa (Hanpumep
Alt+5 — BbI30B MATOr0 OKHA);

e [Ns BbiBOAA CMMCKAa OKOH HAa 3KpaH HaXaTb KOMOWHAUMWIO KnaBuULL
Alt+O, nosfIBUTCA CMUCOK aKTUBHbLIX OKOH, B KOTOpOM  OyadeT
Heobxo4MMO Bbl6paTh HYXHOe M HaxaTb Enter.

1.2.2 3anyck nporpammbl B cpefe Free Pascal u npocmoTp pesynbTaToB

Mocne TOro Kak TEKCT MporpamMMbl HabpaH, ero cfneayet nepeBecTV B
MallMHHbIA Kod. [ns 3TOro Heo6XoAMMO BbI3BaTb TPAHCAATOP C MOMOLLbIO
komaHabl Compile — Compile (kom6uHauuns knasuw Alt+F9). Ha nepsom
3Tane TPaHCAATOP NpPOBepseT HalM4yMe CUHTAKCMYeCcKMX owunbok. Ecnm B
nporpaMmme HeT CUHTaKCUM4YeCKMX OLWMOOK, TO Ha 3KpaHe coobuiaeTcs O
KONMMYeCTBE CTPOK TPaHCAMPOBAHHOW MporpamMmbl U 06bEME [OCTYMHOWA
onepaTMBHOI NamATw.

EciM Ha KakoM-nM6o 3Tane TPaHCAATOp O06HapY>XMT OWWGKYy, TO B OKHe
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peflakTopa Kypcop YKaXeT Ty CTPOKY MporpaMmbl, B KOTOPON owwmnbKa Oblna
06Hapy>KeHa. ﬂpm 3TOM B BerHe[/lI CTPOKe pefaktopa MoABUTCA KpaTKoe
AnarHoCTn4yeckoe COO6U.|,eHMe 0 NpnynHe OLLINOKMN.

[na 3anycka TpaHCAMPOBAHHOW NporpaMmMbl  HEO6XOAMMO BbINOMHUTL
KomaHay Run — Run (Kkom6uHaumnsa knasuiw Ctrl+F9), nocne yero Ha akpaHe
NosBNIAETCA OKHO KOMaHAHOW CTPOKW, B KOTOPOM MNO/ib30BaTeNb WU
OCyLlecTBNAeT [Auanor ¢ nporpammoii. [locne 3aBeplieHus  paboTbl
nporpaMmmMmbl BHOBb NOSABASETCA 3KpaH cpefbl Free Pascal.

Ons  npocmoTpa pesynbTatoB paboTbl nporpammbl B OC  Windows

HeoOXoAuMo HaxaTb KoMbuHauumio Knasumw Alt+F5. [na Bo3BpaTta B
0060/104KY CliefyeT HaXxaTb 1100y KiasuLLy.

17



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus

®aiin EepakTuposaTh nouck Bua [JokymeHT Eroject Moctpouts Tools Momous

o . W 0 IS " ft

Co3pats OTKPBITL CoxpaHuTs BOCCTAHOBUTL  3aKPbITh co6pate  Ebi-anHu-c yeer
Tern Documents Be3bIMAHHbI

Teros He HaiigeHo. .
BesbiHsAHHbIA .pas

Copyright 2C03 evgemy <evgeniy@teacher>

This program is free software; you can redistribute it and/or modify
it under the terra of the GMJ General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program; if not, write to the Free Software

19 Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston,

19 MA 02110-1301, USA

21 program 6esbiHSHHBIA ;

22 fises crt;

23 var i . byte;

25 BEGIN

28 END.

Uv/Ur. ALT bAbLbI L. T OTKPLIT;.
17:07:27; Failed to load one or more session flies.

17:07:50: ®aiin /home/evgenty/flOKyirteHTbi/bookJazarue/Glava Ifprimer/l.pas oTkpbIT(2).
CoobuweHns  17.08:03; daiin /h g flokyMeHTbUbookJazarus/Glava I/pnmer/2.pas oTKpbIT(3).

Komnunstop

3ameTkM  17:00:40: Newfile ' BesbiMsiHHbIi " opened.
Tepmuman  17:08:45: ®aiin'/t genry/flokyMeHTbVbookJ: Glava I"nmer/2.pas’ 3aKpbIT.
17:00:46: ®aiin =/h IOKyMeHTbiAmokJaiar Ifprimer/l.pas’ 3aKpbIT.

17:08:47: daiin yhome/evgenry/l.cpp' 3aKpbiT,
line 77 rl O  sel-ft RCT TAA  mnHe: lim<<Cl  enrndinn’ ITT-A  filetvne-Pascal M)  srftne MeuzsiertHbim

Puc. 1.5. OkHo Geany c wabnoHoM nporpammbl Ha Free Pascal

O,EIIHaKO npu KnUCnosb3oBaHWM Cpeabl nporpaMmmMmupoBaHnAa CyLWECTBYET
np06nema BbIBOda KUPUNNNYECKOTO TEKCTA B KOHCOJ/IbHOM MPUNOXXEHUNN.

AnbTepHaTMBON  cpedbl  nporpammupoBaHus  Free Pascal sBnsetcs
TEKCTOBbI pepaktop Geany (ccbinka: http://www.geany.org), KOTOpbI
no3BoniseT  paspabartbiBaTb  MpPOrpaMMbl  Ha  Pas/MYHbIX  A3blKax
nporpaMMupoBaHums.

1.3 Cpepa pa3paboTtkn Geany

Cpepa pa3paboTku (eé TakXe MHOrAa HasblBalOT TEKCTOBbIM PefaKkToOpoM)
Geany ecTb B peno3utopuy OONbLIMHCTBA COBPEMEHHbLIX AMUCTPUOYTUBOB

Linux™. Pa3pa6oTka nporpamMmM ¢ ucnosnb3oBaHnem Geany [0BO/bHA YA06GHa.
Geany MOXHO YCTaHOBWTb CTaHAAPTHbIM A1 Balero AWCTPUBYTMBA
crnoco6om, HanpuMep, C MOMOLLbI0 MeHeaXepa nakeToB Synaptic.
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MocnenoBaTeNlbHO PacCMOTPUM OCHOBHbIE 3Tamnbl Pa3paboTKU NporpaMmmbl ¢
MCNONb30BaHNEM Geany.

1. HeobxoamMmo co3fatb WabnoH npunoxeHua Ha Pascal (unu gpyrom
f3blke NPOrpamMmMmMpoBaHns) C MOMOLLbIO KOMaHAbl ®aiin — New (with
Template) — Pascal source file. [lMocne 4ero nNOSABUTCA OKHO C
WwabnoHoM wucxogHoro koga (cMm. puc. 1.5). B KOTOPOM Heobxogmmo
BBECTW TEKCT MporpaMmMbl U COXpaHuTb ero 'em, puc. 1.6).

2. Ona KoMnunsuMm W 3anycka NporpaMMbl Ha BbIMOJIHEHUE CAYXMUT
MYHKT MeH TlocTpouTb. [ns KOMNUAALMKM Nporpammbl  cregyet
ncnonb3oBaTb KomaHay lMoctpoute — Cob6paTh (F8). B atom cnyuae
Oynet co3gaH (aitn ¢ 06BHEKTHLIM KOAOM NPOrpamMbl ¥ UCMOMHSAEMbI A
(hainn. Tocne KOMNUAALMWM NPOrpamMbl HUXE OKHa C Mporpammoit
OypeT npefctaBneH MNogpo6HbIA OTYET Tem, puc. 1.6) 0 pesynbTaTax
KOMOUAALMK. DTOT OTYET crneflyeT BHMMATE/IbHO U3Y4YUTb, MOCKO/bKY
OH MN03BOJIAeT ObICTPO WUCNPaBNATb CUHTaKcU4yeckme owwnbkn. B
coobuieHMn 06 ownbKe ykKasaHa CTPOKa, e OHa HailgeHa, n eé
KpaTKoe OnucaHWe Ha aHrIMACKOM fi3blke. B oTuéTax no pesy/bTartam
KOMNUAALMM MOryT ObiTb OWKMOKM (error ) n coobuweHunsa (warning ).
CoobuweHna — 310 06Hapy>XeHHble KOMMUIATOPOM HETOYHOCTU, Npwu
KOTOpbIX, OfHaKO, BO3MOXHO CO3[aHWe WUCMO/IHAEMOro  Koja
nporpaMmmsi.

3. [Anda 3anycka nporpammbl crefyeTt BbINMOMHUTbL KOMaHAy MocTpouTtb —
BbinonHute (F5). Mocne 4yero Ha 3KpaHe NMOABUTCA OKHO TepMuHana
(cm. puc. 1.79 B KOTOPOM MOXHO BBOAWUTb [aHHble W YBUAETb
pe3ynbTatbl paboTbl NPOrpammbl.
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Cospath OTKPbITH BOCCTaHOBUTL  3aKphiTh

Tern Documents 2.pas

1
21

Teros He HaiigeHo.

22

23 program two ;

24

25 uses crt;

26

27

28 BEGIN

29 writelnC *);
30 writeInC  ***);
31 WritelnC xxsxxx ),
32 W riteInC 1x**xxxx| in
33 BID.

34

Craty¥ | Free Pascal Compiler version 2.2.0 12008r04/01] for 1386

KomnunsTop c°PVri9ht fc) 1993-2007 by Florian Klaempfl

Target OS: Unux for 1386
CoobuieHns
Compiling 2.pas
3
aMETKM 5 pas(26,S) Note: Local variable V not used
TePMUHAN | jnking 2
Compilation finished successfully

line: 30 col: 6 sel: 0 mode: Unix (LF; encodina

MporpammupoBaHve Ha Free Pascal n Lazarus

*k &

Hasag Co6paTb  BbinonHuTh

Puc. 1.6. OkHO Geany c TEKCTOM Mporpammbl Ha si3blke Free Pascal

B Geany MOXXHO HacTpOMTb KOMaHAbl Bbl30Ba KOMMUAALMU, KOMMOHOBKU U
3anycka. 114 3Toro cny>Xut komaHga lNMoctponts — Y CTaHOBUTb BK/IHOUEHUS
M aprymMeHTbl. 3TO OKHO And paboTbl € halinamm C paclivpeHuem pas
npeacTaBneHo Ha puc. 1.8. Mpu HacTpoiike cTpok Compile n 3anyck cneayet
yUuTbIBaTh, UTO %f — nmsa komnunmpyemoro dalina, %e — uma ainna 6e3

pacLIVpeHus.
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Set the commands for building and running programs.

Pascal source file commands

Compile: fpc "%f"

3anyck:

%f will be replaced by the current filename, e.g. test_file.c
%e will be replaced by the filename without extension, e.g. test_file

OOTMeHI/ITb -10K

Puc. 1.8. OKHO ¥YCTaHOBWUTb BK/IHOUYEHUA N aprymeHTsl ang Free Pascal

Bbibop cpefbl Ana pa3paboTKM KOHCO/bHbIX nporpamMm Ha Free Pascal —
[eno nonb3osarend. ABTOPbI COBETYIOT uuTaTeNto nog ynpasneHnem OC

Linux ucnonb3osath Geany”, x0T Ans Habopa TeKCTa NPOrpamMMbl MOXHO
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NCnonb30BaTb M 0ObIYHbLIA TEKCTOBLINA pedakTop (Hanpumep gedit, tea, kate u
AP.), a KOMMNUAALMI0O OCYUWecTBNATb B TepMuHane. [log ynpaB/ieHUEM
Windows normyHee ncnonb3oBatb fp-ide.

1.4 Cpepfa BM3yaslbHOro nporpaMmmupoBaHna Lazarus

Lazarus — 3TO cpeAa BKU3yaslbHOro NporpaMMupoBaHus. 34eck NPorpaMmMucT
nofy4yaeT BO3MOXHOCTb HE MPOCTO CO3[jaBaTb MPOrPaMMHbIA KOO, HO U
HarnsiAHo (BU3yanbHO) NOKa3biBaTb CUCTEME, UTO BGbl OH XOTEN YBUAETh.

TexHonorns BW3yalbHOr0  NpPOrpamMMMpoOBaHUA  MO3BONSET  CTPOUTH
nutepdencr Oyayuwleld  nporpammbl - M3 cheuuanbHbIX  KOMMOHEHTOB,
peanu3yloWmnx HyXHble CBOMCTBA. KONMYECTBO TakKMX KOMMOHEHTOB
[OCTAaTOYHO  BeNMKO.  Kaxabll ~ KOMMOHEHT COLAEPXWUT  rOTOBbIVA
nporpamMmMHbIA KoA U BCE HEOOXOAMMbIE ANst PaboTbl AaHHble, YTO M30aBNSeT
nporpaMMucTa OT CO3[4aHUs TOro, 4YTO YyXe co3jaHo paHee. [MoAo06HbLINA
NMoAXO4 BO MHOrO pa3 CoKpaliaeT Bpemsi HamnucaHua nporpamMmmbl. Kpome
TOro, 6bICTPOTA CO34aHMs MPOrPaMMHOro Koaa B Lazarus fOCTUraeTcs 3a CUéT
TOro, YTO 3HA4YMTE/bHasA YacTb TeKCTa (DOPMUPYETCS aBTOMATUYECKMN.

Haintn: lazarus

3arnagbiBaTtb B: OnncaHve n Ha3BaHune

OOTMeHI/ITb Haintn

Puc. 1.9. OkHO noucka naketa Lazarus g8 yCTaHOBKM

Cpefa BW3yasbHOro nporpamMmupoBaHus Lazarus coyeTaeT B cebe
KOMNWUAATOP,  0OGbEKTHO-OPUEHTWPOBaHHblE  CPEACTBA  BM3YyanbHOMO
MPOrpaMMMpPOBaHUS U pPa3NUYHbie  TEXHONOrUW, obGneryawolinme U
yCKopsitoLLMe co3faHune nporpammbl.

1.4.1 YcTtaHoBKa Lazarus B OC Linux
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[nsa yctaHoBku Lazarus B 0OkHe Synaptic 'em, puc. 1.11Heo6X0ANMO LIENKHYTb
no KHomnke Hailtu. B nosBMBLUEMCA OKHe noucka (cm. puc. 1.91 BBogum
nmeHa Heobxoaumbix nporpamm (lazarus, fp, fpc, fpc-source) n wénkaem no
KHOMKe HaiTun. MeHegKep nporpaMM HaxoguT nporpammbl  Lazarus u
FreePascal, nocne yero B okHe Synaptic HeO6X04MMO OTMETUTb MPOrpaMmbl
Lazarus, fp, fpc, fpc-ide gna yctaHOBKKM (C MOMOLLbHO KOHTEKCTHOrO MEHIO WU
C NOMOLLbI0 KHOMKM OTMEeTUTb A9 O0OHOBNEHWA) W HayaTb YCTaHOBKY,
WENKHYB MO KHonke [MpumeHnTb. [Mocne atoro Synaptic npeanoxuT
YCTaHOBUTbL  eWé HeCKONbKO  MakeToB, KOTOpble  HeoOXOo4WMbl  ANnf
HOpPManbHOro PYHKUMOHMPOBaHMA Lazarus. C 3TUM MpPeaoXKeHNEM HYXHO
cornacutbcs. ocne aTtoro HayHETCA Mpouecc 3arpysku (hainsoB NaketoB U
yCTaHOBKM Lazarus Ha komnbioTep. [locne yCTaHOBKM 3amyckK Mnporpammbi

OCYLLECTBNSETCSA C MOMOLLbI0 KOMaH/bl MeHI0 Pa3paboTka — Lazarus™.

[na ycTtaHOBKM Lazarus MOXHO He WCMNONb30BaTb MeHeXep MaKeToB
Synaptic, a caMOCTOSATe/NIbHO 3arpy3nTb BCe HE06XoAMMble MNakeTbl C caiita
ccblnika: npoekTa - http://sourceforge.net/project/showfiles.php?group_id=89339
M 3aTeM BPYYHYH UX YCTaHOBWUTbL. Moapo6HOe onmucaHMe npouecca pyyHoi
YCTaHOBKM MOXXHO HanTK B cCblfIKa: NHTepHeTe

http Yfreepascal. w/artic 1e//1azarus/20080316091540.

1.4.2 ¥YcrtaHoBKa Lazarus nog ynpaeneHnem OC Windows

PaccMmoTpum 0CObGeHHOCTH YCTaHOBKM cpegbl BM3yanbHOro
nporpamMmupoBaHus La-za-rus pAns onepaumoHHOW cuctembl  Windows.
Mepep ycTaHOBKOW HEOOXOAMMO CKayaTb YCTAHOBOYHbLIN (hailn cO CTpaHuLbl
CCbl/IKa: 3arpysKku - http://sourceforge.net/project/showfiles.php?
group_id=89339. YcTaHOBKa Lazarus Ha KOMMbHOTEP OCYLLECTBNAETCA C
nomowbo MacTtepa ycTaHOBKW. [nf TOro 4tobbl MacTep Hayan CBOKO
paboTy, Heo6xo4MMO 3anyCTUTb nNporpammy YcTaHOBKM Lazarus Setup.
MosBMTCA AMAnorosoe OKHO lpuc. 1.101 B KOTOPOM MO/b30BaTE/lb MOXET
BbIGpaTh M3 CNMCKa A3bIK AN AanbHelwero gnanora ¢ MactepoM yCTaHOBKMU.
Haxatne kHonkun OK npuBegéT K MOABAEHUIO CNefyHOWero OKHa.
Wcnonb3oBaHne KHomMkM OTMEHa B 3TOM M BO BCEX MOC/ELYHOLIMX OKHaX
npuBeséT K nNpepbiBaHNI0 paboTbl MacTepa yCTaHOBKMW.
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Puc. 1.10. OkHO MacTepa yCTaHOBKMW. BbI6op A3blIKa.

Puc. 1.11. Hayano npouecca ycTaHOBKWN Lazarus

Cnegpywouiee OKHO Tpuc. 1. — wunHdopmaumoHHoe. OHO coobuyaer
Mofib30BaTeNll0 O Hayane rmnpouecca YCTaHOBKW. Haxatue KkHonku [Janee
npusenér K cnegyrowlemy wary Mactepa yCTaHOBKM.

Ha cnegytouiem atane (puc. 1.121Heo6x0auMo Bbl6paTb MNyThb A8 YCTAHOBKM
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Lazarus. Mo ymonuyaHuio nporpamma 6ygeTr ycTaHoBneHa Ha auck C. [Ans
Bbl60pa MWHOTO nyTn Ana yCTaHOBKW cCrneayetr BOCMOJ/Ib30BaTbCA KHOMKOWA
O63op. B aTtom n BO BCex nocnegyrownx okKHax ¢ NOMOLLbKO KHOMKWU Ha3a,q
MO>XXHO BEpPHYTbCA K MpeabliayLEMY Liary MaCTepa YCTaHOBKMW.

Puc. 1.12. OkHo BblGOpa NyTn Ans ycTaHOBKM Lazarus
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ii? YcTtaHoBKa — Lazarus ZI E (K

Bbi6Op KOMMOHEHTOB
Kakne KOMNOHEHTbI JOMKHbI 6bITb YCTAHOBAEHBI?

Bbl6epuTe KOMMNOHEHTbI, KOTOPbIE Bbl XOTUTE YCTAHOBUTDL; CHUMUTE (hNaXKM C
KOMNOHEHTOB, yCTaHaBNMBaTL KoTopble He TpebyeTca. HaxmuTe «[lanee», korga Bbl
OyAeTe roToBbl NPOAOMKNTD.

[MonHasa yctaHoBKa

Install QT interface dll 12M6 n
Csi3aTb Lazarus ¢ haitnamu, uMen W muMn pacwmpenue .Ifm

Csss3aTb Lazarus ¢ ®aiinamu, nmerowwumm pacwupenue .Ipi

Csasatb Lazarus ¢ ®aitnamu, nmetowumu pacmpenne Ipk

Ceszatb Lazarus ¢ chaitnamu, nmewumm paclumpenne lpr

Csss3aTb Lazarus ¢ ®aiinamu, uMeloL MM pacluupeHne .inc

CsszaTb Lazarus ¢ ®aiinamu, UMeoLMMK pacliupenue .pas

Ceszatb Lazarus ¢ chaitnamu, nMeWwuMu paclumpeHne pp

O O O O O O o o

Tekywuit Bbi6op TpebyeT He meHee 387,6 M6 Ha gucke.

<Hasap Nanee > OTmeHa

Puc. 1.13. OKHO BbIGOpa KOMMOHEHTOB /19 YCTAHOBKM MPUIOXKEHUNS

Cnegylowmii - war — BbIGOP M3 MNOMHOI0 MNepeyHs CpeacTB  CUCTEMbI
HeOBXO4MMbIX  KOMMOHEHTOB fpuc. 1.131 To ymonyaHuio  6yayT
YCTaHOB/EHbI BCE KOMMOHEHTbI CUCTEMbI. OTMEHUTbL YCTAaHOBKY KOMMOHEHTA
MOXHO, eC/1 LLEeNYKOM MbIlWK yOpaTh METKY PALOM C ero MMeHeM.
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Puc. 1.14. Cpepfa BM3yanbHOro nporpaMmmupoBaHuns Lazarus

B cnegyrowmx okHax MacTepa yCTaHOBKWM MNOMb30BaTe/lb MOXeT BblbpaTth
nanky MeHk [lyck, B KOTOpoi 6yfeT co3faH ApAbliK A48 YCTaHaB/IMBAEMOr0
NPUIOXeHMA”, U co3fdatb Ha paboyem CTONEe APALIK AN NPUIOXKEHUA
Lazarus®. [Janee MacTep YCTaHOBKM COOGWMT O TOM, Kydga O6yget
YCTaHOBMEHO NpuUoXeHne Lazarus, KOKOB TWM YCTAHOBKW, Kakue
KOMMOHEHTbI CUCTEMbI ObliM BbIOPaHbl, rae 6ydeT co3faH ApablK U Oyaet nu
co3faH 3Ha4YoK Ha pabouyem cTosie. [locne 3TOro HayHETCA npouecc
YCTaHOBKM NPUNOXEHUA Ha KOoMMbloTep. KOHTPO/MpPOBaTb YCTaHOBKY
NMPUIOXEHNA MONb30BaTE/lb MOXET C MOMOLLbI NMHEAHOro MHAMKaTopa, a
npepBaTb — KHOMKOW OTMeHa. 3aBepLuaeTcs NMpPoLecc YCTaHOBKMU LUENYKOM
no KHomke 3aBepwunTb. 3anyck Lazarus MOXHO OCYLLECTBUTb W3 T[/1aBHOTO
MeH KomaHaon Myck— Mporpammbl — Lazarus — Lazarus.

1.4.3 Cpepa Lazarus

Ha puc. 1.14 noka3aHO OKHO, KOTOpOe MOABMTCA Mocne 3anycka Lazarus. B
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BerHeVI 4aCTnu O3TOro OKHa pasMewaeTca rnaBHoe MEHK W MNaHelb
MHCTPYMEHTOB. CneBa pacnosioXXeHo OKHO MHCNEKTOopa 00bEKTOB, a CrpaBa
— OKHO pefaKTopa NCXoaHOro Kopa.

Ecnun cBepHYTb UM CABMHYTb OKHO pefakTopa, TO cTaHeT AOCTYMHbIM OKHO
hopMbl, NpeacTaB/ieHHoe Ha puc. 1.15.

PaboTy Haj NporpaMmMoi B cpefe BM3yalbHOro NporpaMmMmMpoBaHus YC0BHO
MOXHO pa3buTb Ha ABe 4vacTu. lNepBas — 3TO CO34aHWE BHELIHEro Bupa
(nHTepdheiica) 6yaywein nporpaMmbl, BTOpas — HanucaHue NpPOrpamMHOro
Kofa. OKHO MHCMNeKTopa OOBEKTOB M OKHO (DOPMbl HYXHbl AN CO34aHUSA
NHTepeiica nporpaMmmbl, a pefakTop WCXOAHOro Koja — Ana paboTbl C eé
TekcToM. Painbl, M3 KOTOPbIX B pe3y/nbTaTe MNoAyvaeTcs nporpamma,
Ha3blBalOT MPOEKTOM.

Puc. 1.15. OKHO thopmbl

1.4.4 T naBHOe MeHIO Lazarus

Bce KomaHfbl, HeoGXoauMmble fAns paboTbl B CPeAe BU3yaNnbHOrO
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nporpaMmmMmmnpoBaHna Lazarus, cofgepxatbCA B rnaBHOM MEHIO. lCl,OCTyI'I K
KOMaHAaM TJ/laBHONro MEHH OCyWeCTBNAETCA OAWMHAPHbBIM LLE/TYHKOM NeBOVA
KHOMKOW MbILWLN.

PaboTa c tavinammn B cpefe Lazaais OCyL,eCcTBAAETCA NPy MOMOLLM NYHKTa
MeHto dPaiin. KomaHAbl 3TOr0 NyHKTa MEHIO MOXHO pa3buTb Ha rpynnbi:

e co3faHve HOBbIX (paitnoB — Cosgatb Mogynb, Co3fatb hopmy,
Cospgatb...;

* 3arpyska paHee co3faHHbIX (hainnoB — OTKpPbITb..., BepHyTb, OTKPbITH
HefaBHee;

e coxpaHeHue (ainnoB — CoxpaHuTb, CoxpaHUTb KakK.., COXpaHUTb
BCE;

* 3aKpbiTHe (hainnoB — 3akpbiTb, 3aKpbiTh BCe (halinbl pefakTopa;
* ypaneHue ¢ainnos 13 katanora — OUYUCTUTb KaTaor...;

e BbIBOA Ha neyatb — [Mevartb...;

* nepesarpyska cpegbl — lMepesanyck;

* BbIXOA U3 cpefbl — BbIxog,.

KomaHAbl, npefHasHauyeHHble AN pefakTMPOBaHUA TeKCTa NPOrpaMMHOro
Koda, cobpaHbl B MeHt0 [paBka. B OCHOBHOM, 3TO KOMaHAbl, XapakTepHble
ANS 6OMbLIVHCTBA TEKCTOBbIX PeakTopoB:®

* KOMaHfAbl OTMEHbI MAX BO3BpaTa nocnefgHen onepaunn — OTMEHUTb,
BepHyTh;

* KOMaHfbl MepeHOCa, KOMWPOBAHUA W  BCTaBKWM  Bblfe/IEeHHOTO
(hparmeHTa TekcTa B 6yep — BbipesaTb, Konuposatb, BCcTaBuTh;

* KOMaHfZbl, paboTarouime c Bblife/fieHHbIM 6/10KOM TekcTa — CABUHYTb
6nok BnpaBo, CABUHYTbL BN0K BNEBO;

* KOMaHfbl CMeHbl pernctpa — BepxHuin permcTp BblgeneHnsa, HuxHui
pervucTp BblfefieHus;

e KOMaHfAbl BblAeneHus @parmMeHTa TeKcTa CO6paHbl B MYHKTe MEHIO
Bblgennts.
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Puc. 1.16. Bbl6Op KOHCTPYKUMUN f3blKa A5 3aKNHOYEHUS B HEE Bbl[E€NIEHHOI0
(hparmeHTa NPOrpaMMHOro Koga

[Janee  OGyayT nepeyncneHsl  crneuyuduyeckne  KOMaHAbl  pefakTopa
nporpamMMHoOro kKoga Lazarus.

KomaHga 3akoMMeHTMpoBaTb [06aBnseT B  Hayane Kaxaoih CTPOKM
BblA€NEHHOr0 (hparMeHTa [Ba CMMBONa “"Kocas uepTa”, 4TO MpeBpalyaeTt
Bbli€NIEHHbIA TEKCT B KOMMEHTapuii”, KoMaHAa PacKOMMEHTMPOBATb
BbIMOMIHAET 06paTHOe felicTBueE.

KomaHga 3akntounTb BbleneHne B... MPUBOAUT K OTKPbITUIO ANANOroBOro
OKHa fpuc. 1.161 B 3TOM OKHe NONb30BaTE/lb MOXET BblGpPaTh KOHCTPYKLMIO
f3blka MPOrpaMMUpPOBaHMs, B KOTOPYl 6yaeT 3akNiOUYéH BblAeNeHHbI
(hparMeHT TekcTa.

KomaHga CopTupoBKa BbIOPaHHOrO... TakKXKe OTKPbIBAET AMAa/I0r0BOe OKHO, B
KOTOPOM MOXXHO YCTaHOBWTb NapaMeTpbl COPTUPOBKMW TEKCTa B Bbl4E/NEHHOM
(hparmeHTe.

KomaHabl MeHI0 TonCK TakKe MOXHO pa3fenuTb Ha rpynnel. MepBas rpynna
— 3TO HEenocpeACTBEHHO KOMaHAbl MOWCKa M 3aMeHbl, BTOpas — KOMaHApbl
nepexoga, a TpeTbd — paboTa C 3aknagkoi. B 4eTBépTOi rpynne
06beAnHEeHbl KOMaHAbl MOWCKa, 3aMeHbl W Nepexofa B BblAeNEHHOM
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(*)paFMeHTe. BONMbLWKWHCTBO K3 3TUX KOMaH4 WCNOJib3yHTCA B TEKCTOBbIX
penakTopax, CMbIC/1 OCTa/IbHbIX MOHATEH U3 Ha3BaHUA.

MYHKT MeHt0 TpoCcMOTP NPUMEHSIOT ANS HAaCTPOKM BHELLHEro Buaa cpeabl
nporpammunpoBaHus.

MepBas rpynna KOMaHzj OTKPbIBAET UM aKTUBU3UPYET CReAytoULne OKHa:

* MHcnekTop 061bEKTOB — OKHO, C NOMOLLbIO KOTOPOro MOXHO OonucaTb
BHELWHWI BUA 1 NOBefEeHME BblAeneHHOro obbvekta (Mogpo6bHO cM. M.
1.4.8);

* PefakTop MCXOAHOr0 Koja — OKHO, B KOTOPOM MOXHO CO3jaBaTb U
pefakTMpoBaTb TEKCT nporpammbl (Mogpo6Ho cm. n. 1.4.6);

» O06o3peBaTenb Koga — COAEPXMT 0OLLYH UHDOPMALNIO O MPOEKTE;

» PepakTtop LazDoc — pefakTop WaboHOB;

» bpaysep koga — OKHO NMPOBOAHMKA MPOeKTa.

Cnefytouas rpynna KoMaHA MNyHKTa MeH [1pocMOTp Takke OTKpPbIBaeT
ANaNnoroBble OKHA. OTU OKHa HOCAT WMHDOPMALMOHHbLIA XxapakTep. Tak,
KomaHabl Mogynb... 1 ®opma... BbIBOAAT CNUCOK MOAyneid v (opm AaHHOTOo
npoekta. HasHaueHue KomaHp lokasaTb 3aBUCMMOCTM Moayneit u lMokasaTb
CBeAeHNs 0 Moayse roBopsT camm 3a ce6sl. MocnegHss KoMaHAa 3Toi rpynmbi
MepeknounTb MOAYNb/hopMy akTUBM3MPYET NnM60 OKHO pefakTopa, NM60

thopmy.

B nocnegHel rpynne KomaHg cnegyet oTMETUTb KOMaHAbl [okasaTb nanmtpy
KOMMOHEHTOB W [oKa3aTb KHOMKM 6bICTPOro goctyna. YcraHaBAuBas MeTKu
psaoM C 3TUMM KOMaHZamMu, NONb30BaTeNb BbIBOAWMT Ha 3KpaH WA,
HaobopoT, ybupaeT naHenn WHCTPYMeHTOB. KomaHaoli OKHa oTnagku
NONb3yKTCA BO BPeMs OTNagkM MpPOrpaMMHOro Koga. 34ecb MOXHO
BbI3biBaTb OKHO HabnwogeHun, OKHO OTnag4ymka, NpocMaTpmBaTb TOUKM
0CTaHOBA U 3HAYEHMS NePeMEHHbIX B NMPOLECCE BbIMOMIHEHMSA NPOrpaMMbl.

KomaHgbl MyHKTa MeHto [IpoekT npefHa3HayeHbl AN BbINONHEHWS
pa3NMUHbIX omnepauuii ¢ NPoeKToOMA e

e KOMaHfbl co3gaHuns npoekta — Co3gaTb NpoekT 1 Co3aaTb NPOEKT U3
thainna;
e KOMaHAbl Bbl30Ba paHee CO3A4aHHOr0 npoekta — OTKPbITb MNPOEKT,
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OTKpbITb HEAABHUI NMPOEKT, 3aKPpbiTb MPOEKT;
¢ KOMaHAbl COXpaHeHUA MNPOEeKTa — COXpaHVITb MPOEKT, COXpaHVITb
MPOEKT KakK..., OI'Iy6f|VIKOBaTb MPOEKT,
e KOMaHpAbl ynpaBfieHUA NMPOEKTOM — |/|HCI'IeKTOp MPOEKTa, HaCTpOﬁKa
MNpoekKTa..., I'Iapalvleprl KoMnunndaTopa n 1. Aa.

KomaHabl, No3BongoWme 3anyckaTb MPOEKT Ha BbIMO/IHEHWE U BbINO/HATb
ero oTnafKy, Cofep>kaTca B NYHKTe rNaBHOro MeH 3anyck:

» Cobpatb — cbopka nporpaMMbl U3 OTKOMNUANPOBAHHbIX (alinos;

» Cob6paTb BCE — CKOMMOHOBaTb BCE (hai/ibl NPOEKTa,;

* bBbicTpas kKOoMOUNALMA — KOMNUAALNA (hainfioB Nporpammbi;

e 3anyck — 3anyck MnpoekTa C MOMOLbI OTNafuyuMKa (KOMOUAALXS,
KOMIMOHOBKa U UCMNOSTHEHME);

» [May3a — NpuvOCTaHOBKA BbIMO/IHEHUS MPOrpaMMbl A0 HaXxaTus No6oi

KNaBULLU;

« Llar co BXOfOM — peXWM MOLWAaroBoro OTNa04YHOr0 BbIMOMHEHNUS
MporpammMbl CO BXOZOM B Bbi3biBaeMble NPOLEAYpbl U (YHKUUK;

o Llar B 06X0f4 — pPeXWM MOLIAroBoro O0TNaf04YHOr0 BbIMOMHEHUS

nporpammbl 6e3 BXofa B Bbl3blBaeMble NpoLeaypbl U GYHKLMUK;

e 3anyck Ao Kypcopa — OTfagka M BbINMOMHEHME MporpaMMbl B 3TOM
peXume OCYLIECTBAAKOTCA [0 oOnepatopa, CTOALWEro B CTPOKe,
MOMEYEHHON KYpCOPOM;

» OcTaHOB — MpepbiBaHMe BbINONHEHNSA NPOrpamMmMbl;

e« Cb6poc oTnagumka — cbpoc BCex paHee 3aAeliCTBOBaHHbIX
0TNaf04YHbIX CPEACTB M NPEKpaLLeHre BbINOHEHMA NPOrpaMMbl;

» Hactpoiika  C6opku+3anycka.. —  HacTpOilka  MapameTpoB
KOMMOHOBKW 1 3anycka;

e Bbluncnutb/MI3MeHUTb — BO3MOXHOCTb MPOCMOTPETb  3HAYeHue
NMepemMeHHOM W/MAn  HakTU 3Ha4YeHMe BbIpaXeHUs B npolecce
BbIMO/IHEHNA NpPOrpaMMbl, MpPU HEOO6XOAMMOCTM MOXHO W3MEHUTb
3HavyeHua N060W NepemMeHHO;

o [lo6aBUTb HabNOAEHNA — OTKPbITME OKHA, B KOTOPOM MOXHO YKa3aTb
nepemMeHHble WU/MIN BblIpaXeHWs, 32 U3MEHEHWEM 3HAYeHWUI KOTOPbIX
cnepyeT NnoHabnoaaTh NP 0TNagKe NporpaMmbl;

e Jlo6aBUTb TOYKY OCTaHOBa — YCTaHOBKA B TEKyLIeA CTpoOKe
KOHTPO/IbHOW TOYKW; MOCAe 3anycka NPOrpaMMHOro Koja OTnaguuk
MPeKpaTuT €ero BbINO/IHEHME nMepej 0MnepatopoM, MNOMeYEeHHbIM

TOYKO/ OCTaHOBa; B MPOrpamMMe MOXHO YKasaTb MPOM3BO/IbHOE
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KOJIN4eCTBO TaKnUX TOYEK.

Pa6oTa C KOMMOHEHTaMM” OpraHu3oBaHa Mpy MOMOLIM KOMaHA MNyHKTa

MeH0 KoMMnoHeHTbl. T[lyHKTbl MeHl WHCTpymeHTbl ©  OKpyXeHwune”
MPVMEHAKTCA 415 HACTPOMNKW CBOWCTB Cpefbl MPOrpaMMupoBaHus.

Pa6boTa ¢ OKHaMu B Lazarus BbIMOMHAETCA NPY MOMOLLM NyHKTa MeH OKHa.
Ha3BaHWA KOMaHf 3TOro NMyHKTa COBMafat0T C Ha3BaHMSIMW OKOH, U BblGOp
n6oi KoMaHabl NpUBeAET K aKTUBALMM COOTBETCTBYHOLLENO OKHA.

MyHKT MeH0 CnpaBKa — 3TO CnpaBO4YHas MHpopmauusa o cucteme. 3aecb
MOXHO BbI3blBaTb CpeACTBa CMNPaBOYHON CUCTEMbI W  BbINOMHATL €&
HaCTPOMKY.

1.4.5 ®opma npunoxeHuns

dopma npunoxeHusa (puc. 1.15y — 3TO NPOEKT MHTepdelica OyayLllero
nporpaMmMHOro nNpoaykrta. BHauyane 3To OKHO COAEPXMWT TONMbKO CTaHAAPTHbIE
3/1EMEHTbI: CTPOKY 3aronoBka WM KHOMKW pa3BepTbiBaHWUS, CBEPTbIBAHUS U
3aKpbiTUsA. Paboyass 06nacTb OKHa 3anofiHeHa TO4YKaMW KOOPAMHATHOW
ceTKM”. 3afaya nporpamMMmmucTa — MCMOMb3ys MaHeNb KOMMOHEHTOB,
3anoNHUTL (OpPMY Pas3IMYHbIMKU MHTep(eNCcHbIMKM 3N1eMeHTaMK, Co3aaBast
TEM CaMbIM BHELUHWIA BUA CBOEN Nporpammbl.

KomaHAbl HacTpoMKW OKHa (DOpMbl HaxoAAaTcs Ha BKnagke Pegaktop dopm
(puc. 1.17) B meHi0 OKpyXeHue — HacTponiKu OKpYXeHus...
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Puc. 1.17. HacTtpolika OKHa ()opMbl

1.4.6 OkHoO pegakTopa Lazarus

OKHO pepfaktopa fpuc. 1.141 TeCHO CBSi3aHO C (DOPMOW MPUNOXKEHMUS Tpuc.
1.181 n nosasnseTca BMecTe C HAM Npu co3faHUM HoBOro npoekta. OKHO
pefakTopa Mo yMOMYaHWIO Haxo4MTCA Ha MEepBOM NnaHe W 3aKpbiBaeT OKHO
(hopMbl. TMepekntoyaTbCs MeXxay 3TUMM OKHamMn MOXHO KoMaHgowu lMpocmoTp
— [Mepekntountb mMogynb / ¢opmy, Knasuuweid F12 unm npocTo LWenykom
MbILLN,
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OkHO pegakTopa npeagHasHayeHoO And co3fgaHunda N pefakTnpoBaHUA TeKCTa
nporpamMmmel, KOTOprI7I co3faeTcA no OI'IpE,EI,E]'IéHHbIM.I'IpaBI/I}'IaM n
ONUCbIBAET HEKWIA anropuTm. Ecnm okHO (*)OprI onpepenaet BHELUHWI BN
Oyaywein nporpamMmbl, TO MNPOrpaMMHbIA  KOA, 3anucaHHblii B  OKHe
penakTopa, oTBeyaeT 3a eé noeegeHue.

BHauyane OKHO pefakTopa COAEPXWUT TEKCT, obecneymBarowmii paboTy nycToi
(opMbl.  OTOT nNporpamMHbIli Ko NOSABASETCA B OKHE peAakTopa
aBTOMaTMYecKu, a MPorpaMMuUcT B Xxofe paboTbl Haf NMPOEKTOM BHOCUT B
Hero JONONHEHUS, COOTBETCTBYHOLWME (DYHKLMUAM CO3AaBaemMoli NporpaMmbl.

O6paTute BHUMaHWe, 4TO nNpu 3arpyske Lazarus aBTOMaTUYeECKU
3arpy)kaetca nocnefHUin NpPoekT, C KOTOpbiIM paboTan MNo/b30BaTesb.
MpoucxognT ato Gnarofaps OTMeYeHHOMY MYHKTY OTKpPbIBaTb MOC/AELHUNA
npoekT npu 3anycke (‘puc. 1.191 KOTOpbIiA HaxoguTcs Ha BKnagke dainbl
MeHI0 OKpyXeHne — HacTpoiKu OKpyxeHus... Ecnn ybpatb MeTKy psifoM C
KomaHfoil OTKpbIBaTb NOCMeAHWI MPOEKT Npu 3amycke, TO NpWU 3arpyske
Lazarus 6yaeT co3gaBaTb HOBbIN NPOEKT.
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Puc. 1.18. OKHO (hopmbl 1 OKHO pefakTopa

Puc. 1.19. OkHO HacTpoiiku chaiinos B cpege Windows
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HacTtpoiikn pegakTtopa.
O6uwwme | Aucnneii | Knasnwn] Lset

HacTpoliku pegakrtopa...

KHonKa AH -peXuM KOTOHOK [7
[7 ABToBbIgeneHue +
[7 NMopceeTka cko60OK r-
[7 BcnnbiBatowune nogckaskm nonsa (nes) [7
r MokasbiBaTb NOACKAa3KYy Npu NpokpyTke [7
|7 MopceBeTka cMHTakcuca rr
17 PepakTuposaHue Drag Drop 17
|- Bpocutb haiinbi (7
[7 TMpokpyTka Ha NONOBWUHY CTPaHULbl [7

P CoxpaHATb NoNoXeHne Kypcopa no ocu

" HenogBWXHbIA Kypcop 17
[ Kypcop nponyckaeT Bblge/nleHHOoe [7
” lMpaBasa KHOMKa nepemewaeT Kypcop [7
™" Npokpyunsats Ha CTPOKY MeHblIe (7

P MpokpyTuTb g0 KoHUa daina

|12 Otctyn 61oKka
|32767 Tt oTveH
P 3  LUupvHa TABa

MporpammupoBaHve Ha Free Pascal n Lazarus

~injxj

| CodeTools] CeopauuBaHue koga |

MPOKPYTUTb A0 KOHLLA CTPOKN

HoTe nepeBoAUT K Havyany TekcTa B crpoKi
Bcerga Bugumblii Kypcop

YMHble TABbI

TAB B npo6ens.l

TAB BbigenseT 6/10Ku

O6pe3aTb XBOCTOBbIe NMpo6Genbl

OTKaT nocsie CoOXpaHeHus

Fpynnosas oTMeHa

BbAennTb CTPOKY AB. LW ENYKOM

CCbIJIKU MbILWN

Moka3biBaTb KHOMKW 3aKpbMNrus 3aknagok
HalTn TeKcT noj Kypcopom

CnoBo nNpu NycTOM KOMUPOBaHUK

OK OTmeHa

Puc. 1.20. HacTpoiikn okHa pefakTtopa NporpaMMHOro Koga

HacTpouTb OKHO peAakTopa MOXHO C MOMOLLbH BKNaaku O6LMe MeH

OKpyXeHne — HacTpoiiku pegakTtopa... (pwc.

YCTaHOBUTb (OTMEHUTBL) TY UIN WHYIO

1.20°). Ona TOro 4rtoo6sl
HacTPOMKY, [OCTaTO4HO YCTaHOBUTb

(ybpatb) Mapkep psfgoM C eé HasBaHWeM W MOATBEPAWTb W3MEHeHud

HaXkaTnem KHonku OK.

Ha Bknagke AOucnneit meHwo OKpyeHne — HacTpoliku pepakrtopa... (puc.
1.21) MOXHO M3MEHUTH LIPUGT TEKCTA NPOrPaMMHOr0 KOfa.
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Kak n B 60/bLUNHCTBE TEKCTOBbIX pefakKTopoB, B peaaktope nporpaMmmMmHOro
Koga Lazarus npefycmoTpeHa paboTta ¢ wabnoHamu. 3gecb nof wabnoHom

noapasymeBaeTcs aBTOMaTUYeCKUin BBO[, KOHCTPYKLNA A3blKa
nporpamMMupoBaHua. Hanpumep, nonb3oBaTeflb BBOAUT CUMBOM b, 3aTem
CUMBOJT Mpo6es, a Ha 3KpaHe MNOABMAETCA KOHCTpyKuusa begin. . .end.

HacTpoiiky wa6noHOB MOXHO BbINOMHUTbL B AMaNoroBOM OKHe lpuc. 1.22).
KOTOpOe MOSABUTCA MOC/e BbINONHEHNS KOMaHAbl OKpyeHue — LLIa6noHbI
Kofa... Hanpumep, u4To6Gbl 3apaboTan PaCCMOTPEHHbIA LWAGM0H, HYXHO
BblGpaTh (WENKHYTb MO HEMY MbILWKON) B CNWCKe WabnoHOB CTPOKY b —
begin... end n ycTaHOBATb Mapkep pPsSAOM C KOMaHZOM BKAuUTb
MakKpocbl. 3aTeM B rpynne KomaHg ABTO3aBepLUeHMEe Mpu 0O6HApYXXEHUM...
BbiGpaTb CnoBO npobena. Ecnm cpefn KomaHA aBTO3aBeplUeHUs BblGpaTb
KOHeL, CTPOKW, TO WwabnoH OyaeT nNosBAATHCA B TEKCTe MPOrpaMmbl Mocne
BBOJa CMMBOMA b N HaxaTusa Knasuwwu Enter.
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Puc. 1.21. OKHO HacCTpOiKM pefakTopa MNPOrpamMHOrO Kofa, BKagka
Avcnnei
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daiin

/homel/evgeniy/ iazarus/lazarus dcil

lWa6noHbl

arrayc - "array declaration (const)"

arrayd - "array declaration (var)l

b - “begin end"

be - “begin end else begin end"

casee - "case statement (with else)"

cases - "case statement”

classc- “class declaration (with Dreate/Destroy overrides)"

arrayc - array declaration (const)

_J Bkntountb makpocbl BcTaButb Makpoc

ABTO3aBepleHne npu 0GHapYXeHuN. ..

J KOoHUa CTpoku J npo6ena
J KoHua cnoBsa J cumBona
Fil I_Illl : : n

®OK X OTMmeHa

Puc. 1.22. OKHO HacTpOMKKU LWabnoHOB pefakTopa MporpaMMHOro Koga B
cpege Linux

Puc. 1.23. OKHO co3gaHus wabnoHa NporpaMmMmHOro Koga

LLIa6noHbl MOXHO [06aBNATb, YAansTb W NpaBuTb. [N 3TOr0 B OKHE
LLIa6noHbl Kofa MPesyCMOTPEHbI CMelnanbHble KHOMKU. B HUXKHER vactu
OKHa, Hag KHonkamum Ok u OTMeHa, pacrnosfiodXeHO Mnone BBOAA M

pefaKTUPOBaHMA LWABNOHOB C aKTUBHbLIM KYpPCOPOM. Ecnn BbigennTb Nto6ol
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lwabnoH m3 CMNncKa, LLI,éfIKHyB no Hemy MblLIJKOI7I, TO B NoJsie BBOAa NMNOABUTCA
COOTBETCTBYHOLWasa KOHCTPYKLNA.

Ecnn Bocnonb3oBaTbCA KHOMKOW [106aBUTb, TO NOABUTCA LMaiOroBOE OKHO
(puc. 1.23) pna co3faHua wabnoHa. 34ecb B Nose O/IEMEHT cnefyeT ykasatb
CUMBO/ WX TPYNMNY CUMBOJIOB, BBOJ KOTOPbIX OY/ET CBA3aH C CO3[aBaeMbIM
wabnoHom. B none KommeHTapuii MOXHO [aTb KpaTKoe onucaHue wabnoHa
MW HaxaTb KHOMKy [06aBUTb. JNemMeHT U KOMMEHTapuil K Hemy 6yayTt
fobaBnieHbl B CMUCOK Wa6noHoB B OKHe LLa6noHbl Koga. Terepb HYXXHO
co3gatb cam Lab/ioH, TO eCTb yKas3aTb, Kakad WMEHHO KOHCTPYKLMS fA3blka
nosiBUTCA MpW BBOAe 37emMeHTa B TeKCT nporpaMmbl. [ns 3TOro Hago
BbIENUTb BHOBb CO3[aHHbIN WabfoH WU B Mo/se BBOAA, PAacno/iOXXeHHOM B
HVKHEN YyacTn okHa LLIabnoHbl Kofa, BBECTWM COOTBETCTBYHOLLMIA TEKCT.

Hanpumep, co3gagvm WwabnoH A8 KOHCTPyKuum repeat.. until,
KoTopas OyneT fo6aBneHa B TeKCT, eCiM Mofb3oBaTe/lb BBEAET CMMBON T.
BbinonHUM cnegytoLlyo nocnefoBaTeibHOCTb AeNCTBUIA:

* WénkHeM No KHonke fJo6aBuTb B OKHe LLlabnoHbl koga (cm. puc. 1.22):

e B MOABMBLUEMCS 4MaNoroBom okHe [,06aBUTb WabnoH koga (puc. E33)
B Mofe ONeMeHT BBeAEM cuMBON I, a B none KommeHTapuii ¢pasy
repeat until, n HXMEM KHONKy [06aBUTh;

e B OKHe LUa6bnoHbl kopa (puc. 1.24— 1.25) BblfeMM B CMUCKe
WwabnoHoB CTpoky r — repeat until;

* BBeAEM B MONe BBOLA, PACMONIOXXEHHOM B HWKHEN 4acTu OKHa,
KOHCTPYKLMUIO A3blka repeat until;

* HaxMméMm kHonky Ok B okHe LLIa6/ioHbl Koga.

Ons n3MeHeHua wabnoHa cnyxut kHonka [paBka. LLUa6noH, KoTopblii
HY>XHO OTKOPPEKTUpOBaTb, AO/MKEH ObITb BblAeneH. JanbHeliwne felicTBUS
aHanornyHbl TeM, KOTOPbIe BbIMOMHAKTCS NpY CO34aHMM LWabnoHa.
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daiin

/home/evgeniy/.lazarus/lazarus.dci

LW a6noHbI

ifeb - "Ifthen else”
Ifs - "if (no begin/end)"

procedure - "procedure declaration”

r- "repeat until” J
trycf- "try finally (with Create/Free)"

trye - "try except” /
N >

r - repeat until

J BknwunmTb Makpocbl BcTtaBuTb Makpoc

ABTO3aBeplleHne npu o6HapyXeHUu...

J KOHUa CTPOKM J npo6ena
J KOHua cnoBa _|l cnmBona
repeat n
until j 3
/
bl J

X OTmeHa

Puc. 1.24. Co3gaHue HOBOrO WabnoHa B Linux
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Puc. 1.25. Co3pgaHue HoBoro wabnoHa B cpege Windows

[Ans Toro 4To6bl YAaNUThL WA6MOH U3 CMUCKA, ero HYXXHO BblAeNNTb, a 3aTeM
HaaTb KHOMNKY YAanuTb.

1.4.7 TlaHenb KOMMOHEHTOB

lMaHe/lb KOMMOHEHTOB PacnosioXKeHa” NoA rnaBHbIM MeHt0 puc. 1.141 OHa
COCTOUT ©3 6OMbWOr0 4ucna rpynn, B KOTOPbIX pacrnonaratTcs
COOTBETCTBYHOLL e KOMMOHEHTHI (puc. 1.261
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Puc. 1.26. lMaHenb KOMNOHEHTOB

KOMNOHEHT — 3TO HEKUl (YHKUMOHaNbHLIA 3NEMEHT WHTepdeiica,
o6nagaloWnii  onpeaeneHHbLIMU  CBOMCTBaMM. Pa3mellas KOMMOHEHTbl Ha
(hopme, NporpammmuCT cO34aéT 3/IEMEHTbl BHELUHEro BuAa CBOeiR OypayLlei
nporpamMmmbl — OKHa, KHOMKW, NepeknoyaTenn, nons seoga u T. M.

KOMNOHEHTbI Ha naHenn 06beAWHAKTCA B FPynnbl N0 (DYHKLMOHANBHOMY
npu3Haky. ocne co3fgaHnsa NpoekTa MO YyMOMYaHUK OTKPbIBAeTCA CMMCOK
rpynnbl Standard, cogepalunii OCHOBHble 31EMEHTbl [AMaNOroBbIX OKOH.
MpocMOTpeTb Apyrue Trpynnbl  MOXHO, packpbiBasg WX LWEAYKOM MO
COOTBETCTBYIOLLE BKNAAKe.

[ns Toro 4yTo6bl PacMoNoXUTb HOBbIA KOMMNOHEHT Ha (DOPMe HYXXHO caenaTb
ABa LIeNYKa MbILbHO:

* B MaHenu KOMMOHEHTOB — /151 BbIGOPA KOMMOHEHTA;
+ B paboyeMm MPOCTPaHCTBE GOPMbl — [/ YKa3aHWUsi NOM0OXEHMUS NEBOTO
BEPXHEr0 Yr/ia KOMMOHEHTA.

1.4.8 WHcnekTop 06bEKTOB

OKHO MHCMEeKTOopa 06BEKTOB pacnonaraeTcs Cnesa 0T OKHa peflakTMPOBaHUS.
Kak npaBuio, OHO COAepXUT MHAOPMaLMio O BblfeNeHHOM 06bekTe. Ha
puc. 1.27 npeActaBneH WHCNEKTOP O0OBLEKTOB C MH(OpMauueid O BHOBb
CO3aHHON (hopme.

OKHO MHCNEeKTopa 06bEKTOB MMeeT Tpu BKnaaku: Csoictea, Co6bITuS,
N36paHHOe, KOTOpble UCMONL3YIOTCA ANA pefakKTUPOBaHUSA CBOMCTB 06beKTa
M onucaHua cob6bITUA, Ha KOTOpble OydeT pearnpoBaTb [aHHbIA OOBLEKT.
COBOKYMHOCTb  CBOWCTB  OTOOpakaeT BHELWIHKI  CTOPOHY 00bekTa,
COBOKYMHOCTb COObITUI — €ero nosejeHue.

Bknagkn mHcnekTopa 00bEeKTOB MNpeAcTaBnAAlOT coboir Tabnuuy B nesoit

KONOHKe pacnofioXKeHbl Ha3BaHWA CBOWCTB WAM COObITWIA, B MpaBol —

KOHKpeTHble 3HaYeHuns CBOWCTB nnm “MeHa noAnporpamm,
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ob6pabaTbiBatOLLMX COOLITUS.

CoiictBa |Co6bliTusa | M36paHHoe |

EBorderlcons [biSystemMenu, oo *]
BorderStyle bsSizeable
Caption Foiml J
EChildSizing (TControlChildSizin
ClientHeight 275
ClientWidth 320
Color Q dBtnFace
E Constraints (TSizeConstraints) _pj

In
Puc. 1.27. OKHO MHCNeKTOpa 00BLEKTOB

UT106bl BbIGpPaTb CBOWCTBO WAN COObITUE, HEOGXOAMMO LUENKHYTb /1€BOWA
KHOMKOM MbILWKX MO COOTBETCTBYHOLLEN CTPOKE.

CBoiicTBa, OTOOpaxEéHHble B Tabnuue, MOryt 6biTb MNPOCTBIMU UK
CNOXHbIMK. TpocTble CBOIMCTBA ONpefeneHbl €4WHCTBEHHbIM 3HAYEHWEM.
Hanpumep, cBolictBo Caption (3aronoBok) onpeaenseTcs CTPOKOM
cumBonos, ceoinctea Height (Bbicota) n Width (LUmpuHa) — umucnom,
ceoinicteo Enabled (donycTumocTb) — 3HaveHusimu True (AcTuHA) u©
False (Jloxb). CnoXHble CBOICTBA OMPEAEnstoTCA COBOKYMHOCTbIO
3HauyeHunin. Hanpumep, cBolictBo Font (WpudTt). Cnesa OT MMeHM 3TOrO
CBOMCTBA CTOWUT 3HaK "+'. OTO 03Ha4aeT, YTO CBOWCTBO C/IOXHOE, W nNpu
LLeNlYKe No 3HAUKy "+" OTKPOETCA CMUCOK ero CoCTaBAOLLIMX.

AKTMBU3NPOBaTbL 3HayeHue N060ro CBOMCTBA MOXHO OObIYHBLIM LLENYKOM
MbilwK. [py 3TOM B KOHLE CTPOKM MOXET MNOABUTLCA NIMO60 KHOMKa C
CMMBOJIOM MHOTOTOYMSA, MO0 KHOMKA CO CTPE/IKOWA, HanpaBfieHHOW BHU3.
LLlenyok N0 MHOTOTOYMIO OTKPOET [AMaNoroBoe OKHO [N YCTaHOBKM
3HA4YeHWI CNOXHbIX CBOWCTB (Hanpumep Font). O6pallleHne K CTpenke
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anBe,qéT K PaCKpbITUO CMMUCKa BO3MOXHbIX 3HaYeHN npocToro CBOliCTBa
(Hanpumep Enabled).

1.4.9 Tlepsas nporpamma B Lazarus

MpoLecc co3gaHns nporpamMmmMbl B Lazarus COCTOUT 13 ABYX 3TamnoB:

* (hopMMpOBaHMA BHELLUHErO BUAA NporpaMmebl, €€ nHTepdelica;
e HanucaHua NpPorpaMMHOrO Kofja Ha A3blke NporpammupoBaHusa Free
Pascal, 3acTaBnstoLLero pabotarb 3/1eMeHThI MHTepdeiica.

Kak Mbl yXXe BbIACHWUAW, ANS CO3AaHMs MHTepdeiica NporpaMmmbl CyLLECTBYeT
OKHO (hopMbl, a A8 HanucaHWMs MPOrPaMMHOrO Kofla — OKHO pefakTopa.
3TN OKHa TECHO CBsA3aHbl MeX[y C060i, M pa3MmelleHWe KOMMOHEHTOB Ha
(hopme NPUBOAMT K aBTOMATUUYECKOMY M3MEHEHMIO MPOrPaMMHOro Koga.

Puc. 1.28. Co3gaHune HOBOro npoekTa B Linux
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Co3aaTb HOBbIi MPOEKT

Mpunoxexune MpunioxeHve
Mporpamma I"padhmyeckas
KoHCcONbHOE MpunoxeHue nporpaMva Ha
Library LCLI/FreePasce
MporpammMa nonb3oBartens MporpaMvHbIA
CGi Application n
FPCUnit Console Test Application aBToMaTmn4ecK
FPCUnit Test Application nopaep>kvisas’
lasarus.
Cozpgatb |  OtmeHa

Puc. 1.29. Co3gaHue HOBOro npoekra B cpege Windows

HauHéM 3HAaKOMCTBO C BM3ya/lbHbIM MPOrpaMMUpoOBaHMEM C CO34aHUSA
NPOCTON NporpaMmMbl MPO KHOMKY, KOTOPas XOYeT, YTOObl MO Hel LWENKHYN.
Mocne Yero nossnseTca coobleHne 0 paboTe NpPorpaMmbl.

HauyHéMm C co3faHus HOBOro npoekTta. [na 3Toro BbINOJHUM KOMaHAy
rnaBHoro MeHto lNpoekt — Co3gaTb MPOEKT... B nNosBMBLUEMCS 4ManoroBoM
OKHe (puc. 1.28— 1.29) BbiGepem U3 cnncka cnoBo MNpunoXKeHne U HaXXKMEM
KHonKy Co3gaTb. PesynbTatom 3TuX [feinctBuii OyaeT nNosiBeHME OKHa
(hOpMbl M OKHa pefiakTopa NporpaMmMHOro Kopfa.

CoxpaHUM CO3[aHHbI1 NPOEKT, BOCMO/Ib30BaBLINCL KOMaHAoM [MpoekT —
CoxpaHuTb MPOEKT Kak... OTKPOeTCA OKHO COXPaHeHWs NpPorpamMMHOro Kopa
CoxpaHuTtb Unill (puc. 1.30—1.311

Co3gaguMm B HEM HoByw nanky Primer_| (MOXHO BOCNONb30BaTbCA
KHonkov Co3faHme HoBoM nanku (Co3faHue KaTanora)), OTKpPOemM eé u
WENKHeM no KHomnke CoxpaHUTb. Tem caMbiM Mbl COXpaHUM  ain
Unitl .pas, cogepxawmii TeKCT nporpamMmmbl. Cpasy >Xe OTKPOeTCH OKHO
CoxpaHuTtb npoekt (puc. 1.32—1.33). B KOTOPOM TaKXe Heob6Xxoanmo
WENKHYTbL MO KHONKe CoxpaHUTb. Tenepb Mbl coXpaHunu ain Project 1,
cofepxaliunin obuine cBefjeHMs 0 NPOeKTe.
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CoxpaHuTb Unitl (*.pas)

MporpammupoBaHve Ha Free Pascal n Lazarus

Mna | lezardT™ ~z1 Q %
Ncompilertest Sllazarus.dci Nstartlazarus
M COPYING jNazbuild 3 w000
@] COPYING.GPL H | localize J8luninsOCO
B COPYING.LGPL @1 localize,sh 1-1unitl
§ COPYING.nodifiedlGPL S i Makefile JjJ unitl
Idf) editoroptions S i Makefile.fpe Sunitl.Irs
Paboi CTan g Berwironmentoptions Y 1miscellaneousoptions  frj Primer_I|
'jF] indudelinks ® primer
inputhistory £5 primer
0 $£lazarus £5 project1
Mow Lazarus Forurs £5 project1
[OKYMEHTBI
8F]Lazarus Home Page protocol
£ r ~[Lazarus Wki Help ID READVE
Vi
xovrsiorep W —uw
o Lmdwie I FleTypesC ) 3 Onvera
OKpyeHe

Puc. 1.30. OkHo coxpaHeHus moayna B Windows
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Vv

Puc. 1.31. OKHO coxpaHeHuUsi moayns B Linux
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Puc. 1.32. OKHO coxpaHeHus npoekTta B Windows
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Puc. 1.33. OKHO coxpaHeHus npoekTa B Linux
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Puc. 1.34. ®aiinbl npoekta B Windows

Puc. 1.35. daiinbl npoekTta B Linux
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Ha camom jene BCe Hawn MaHUnynaunnu npueennn K COXpaHeHUHo bonee yem
ABYX (haiinos. Tenepb B Katanore Primer_| Tpuc. 1.34— 1.35) XpaHUTCH

thalin ¢ TekcTom nporpammbl unitl .pas, dain unitl.Ifm” co ceBegeHUAMM
0 opme Forml, a Takxe ainibl projectl.lpn u projectl.lpi,
coAepXaline HacTPOMKM CUCTEMbl MNPOrpamMMpPOBaHMA W NapameTpbl
KOH(hMrypauum npoekra.

NTak, NpoekT coxpaHéH. Bce panbHeliwne M3MeHeHUA OyfeM COXPaHATb
KoMaHfoi MpoekT — COoXpaHUTb NPOeKT.

Tenepb MOXHO NPUCTYNUTb K BU3yaslbHOMY MPOrpamMMupoOBaHuIO. Y Hac
eCTb Of4MH 00bekT — hopma Forml. I3MeHVMM HEeKOoTopble ero CBOWCTBa C
MOMOLLbIO MHCNEKTOpPa 0OBLEKTOB.

MepeiiiéM B OKHO WHCNEKTOpa OOLEKTOB W HaifeM B HEM CBOWCTBO
Caption (3aronosok). CeolicTteo thopmbl Caption oTBe4yaeT 3a TEKCT,
BbIBOAMMbI B 3aronoBke (opMbl. [0 yMO/MYaHUIO OHO MMEET 3HavyeHue
Forml. W3meHum ero Ha cnoBo MNMPUMEP 1 lpuc. 1.36). 3T0 U3MEHEHUE
cpasy >Xe 0TpasuTcs Ha (opme — B MOJie 3aro/oBka MOABUTCSA HaAMUCb
"MPUMEP 1" (puc. 1.38). AHANOTNYHO MOXHO M3MEHUTb pa3Mepbl (POPMbI,
NPMCBOMB HOBble 3HauyeHus csolkictBaM Height (Bbicota) 1 Width
(WwpwnHa), ewé npowe 310 CAenatb, NU3MEHUB MOJOXKEHME TPaHULbl (POPMbI
C MOMOLLbID KHOMKM MbILWK, KaK 3TO [eNaeTcsd CO BCEMMW CTaHLaPTHbIMU
OKHamu.
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Puc. 1.36. M3ameHeHmne cBoiicTBa hopmbl Caption

|;:jr HcnekTop 06bEKTOB Njnjn

CsoiictBa  CobblmuA | M36paHHoe |

PixelsPerinch 96 3
PopupMenu
Position
SessionProperties  poDefault

. poDelaultPosUnly
ShowHint

poDefaultSizeOnly

ShowlnTaskBar poDesigned
......................... poDesktopCenter

Tag poMainFormCenter
TextHeight poOwneiFormCent
poScreenCenter

Top 149 B
UseDockManager  False

EVertScrollBar (TControlScrollBar.:
Visible False -
Wirll-h ?sn

Puc. 1.37. V3ameHeHKne cBoicTBa hopmbl Position

Puc. 1.38. VM3meHeHune 3aronoska opmbl

54



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus

Puc. 1.39. Pa3MelleHe KHOMKK Ha dopme

M3MeHUM ellé ofgHO CBOMCTBO hopMbl — Position (nonoxeHne Qopmsbl
Ha 3KpaHe). 3HayYeHMs 3TOro CBOMCTBA He BBOAATCA BPYUHYIO, a Bblbuparotca
n3 cnucka (puc. 1.37). Ecnn BbiGpaTh cBoOicTBO poScreenCenter, TO
(hopma Bcerga 6yget noABAATLCA B LEHTPE 3KpaHa.

HanoMHMM, 4TO Mbl NUWEM MporpaMmy npo KHomnky. [lpuwno Bpems
nomecTuTb €€ Ha dopmy [ns 3T0ro 06paTtMMcss K NaHenn KOMMOHEHTOB
uc. 1.261 n Hailgém Tam KOMMOHeHT Thutton. YT06bI pas3MecTuUTb
KOMMOHEHT Ha (opme, HYXHO cfenaTb ABa LieYKa MbllblO: NEPBbIN — Mo
KOMMOHEHTY, BTOPOM — MO OKHY (hopMbl. B pe3ynbTate opma npumeTt BuA,
npeAcTaBNeHHbIR Ha puc. 1.39.

Tenepb y Hac ABa ob6bekTa: hopma Forml n kHonka Buttonl. HanomHum, yto
M3MEHEeHNA 3HAYeHWIn CBOWCTB B OKHE WHCMNEKTOpa O0ObLEKTOB OTHOCATCA K
BbIle/IEHHO MYy 00beKTy. M03ToMy Bblgennm 06bekT Buttonl n nsmenmum ero
3aronosok Caption n pasmepbl Height (BbicoTa opmbl), Width (LUunpuHa
thopmbl). B 3aronoske Hanuwem pasy "LLLENKHM MmbiwKkoi!!!", ycTaHOBUM
wupuHy 135 nukceneid, a BbicOTYy — 25 nukceneid. CoxpaHUM NPOEKT
(MpoekT — CoXpaHWUTb MPOEKT).

0 B - a e n B
& & » 1 [D a.l/l*
3anyck |—

Puc. 1.40. KHonka 3anyck Ha naHenu MHCTPYMEHTOB Lazarus
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Puc. 1.41. Pe3ynbTaT paboTbl NporpaMmbl

Onsa Toro u4rtobbl nNOCMOTpPeTb, Kak paboTaeT Hawa nporpamMmma, eé
HeoOX0AUMO 3anyCTUTb Ha BbiMNOMHeHMe. CpaenaTb 3TO MOXHO KOMaHAOM
3anyck — 3anyck, ()yHKUMOHaNbHON KnaBuwein F9 mnm KHOMKOM 3anycK Ha
naHenn WHcTpymeHToB (puc. 1.40). Co3gaHHOE OKHO C KHOMKOW AO0/MKHO
BbIrNA4eTh, KaK Ha puc. 1.41.

Tenepb WENKHEM MO KHOMKe W yb6eaMmmcsl, YTO HMYEro He npowusoliger. B
39TOM HEeT HWYEero yAMBWUTENbHOrO, BeAb Mbl eWg He Hanmucanu HU OfHOWA
CTPOYKM MPOrpamMmMHOro Koga. MoXHo ckasatb, YTO Mbl paspaboTanu TOMbKO
BHELUHIOK 4acTb NpOrpammbl, HO He M03ab0TUANCL O (DYHKLMWOHANbHOMN.
HecmoTpsa Ha 370, B OKHe pefakTtopa MosBUACA TEKCT NporpamMmmeil:

unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls,
Graphics, Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
private
{ private declarations }
public
{ public declarations }
end,
var
Forml : TForml;
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implementation
initialization
{$1 unitl.Irs}
end;

O HasHauyeHWM BCexX NepeyvymncrneHHbIX B NUCTUHIe KOMaH4 Mbl MOroBOpPUM
nosxe. BepHémca K nporpaMme u nogymaemM, YTO XK€ Mbl XOTUM OT HaLlein
KHOMKKW. CKopee BCero, 370 [O/HKHA OblTb peakuus Ha Kakoe TO cO6bITue,
Hanpumep Ha LWenyok Mbiwun. [locne 3anycka mnporpaMmbl Ha 3KpaHe
nosBMUAIOCL OKHO, Ha KOTOPOM pacrnosioXkeHa KHomKa ¢ Hagnucbio 'L EénkHu
MbILLKOI!I!",  TpeAnonoXum, 4TO ecnM  Mbl  WENKHEM MO HeW, OHa
"obpagyetca” n coobwmnt: "YPAI 3APABEOTAJIO!N,

[ns BonnoweHns 3To naen 3aBeplunm paboTy Nporpammbl, 3aKpblB OKHO C
KHONKOW 06bl4HbIM CNOCO60M (LeNYKOM MO KPecTUKY B MPaBOM BEPXHEM
yrny) v nepengém B pexum pefaktupoBaHua. lepelféM K WHCMEKTOpPY
06bEeKTOB, BblfeNMM KHOMKy Buttonl n obpatmmca K Bknagke Cob6biTud
MHCNeKTopa 06beKTOB. HamoMHMM, 4TO 34eCb PacnosioXeHbl OMUcaHus
coObITHIA. Bblibepem cobbiTne OnClick — o06paboTka uWenyka Mblln W”
ABaXAbl LWENKHEM B Mo/e crpaea OT Ha3BaHUS Mouc. 1.42).

N.'MIHCnekTop 06bEKTOB jnjxj

H “Formii TForrol
uttonl: TButton

1
CeoiictBa Cobbmust  V36paHHoe ]
OnChangeBounds X
OnClick |IButonlClick ' 1 .. j—
OriDragDrop
OnDragOver 1 1

HirIPik

In
Puc. 1.42. Bbibop co6biTna OnClick

B pesynbTate ONWCaHHbIX [AeWCTBUIA B OKHE pejaktopa MosBUTCS
cnefylowmnii TEKCT:

57



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammyupoBaHve Ha Free Pascal n Lazarus

procedure TForml. ButtonlClick ( Sender : TObject);
begin
end;

Ha gaHHOM 3Tane M3M0XEHWS MaTepuana AaHHbIA TeKCT — 3TO ()parMeHT
NpPOrpaMMHOro Kofa, WMeHYeMbli noanporpamMmoi. O Ha3Ha4YeHUn 3TOW
nognporpammbl MOXHO poragaTbes no eé NMEHN
TForml.ButtonlIClick: Ha dopme Forml gns o6bekta KHonka Buttonl
obpabatbiBaeTca Cco6bITMe "wenyok wmbiwn” Click. Bce KoMaHAbl,
HanucaHHble MeXay cnoBamm begin un end, OyayT BbINOMHATLCA MNpU
HACTYNAeHNMN YKa3aHHOro co6bIiTUA (LenyKa Mblln).

Tenepb YCTaHOBUM Kypcop Mexay cnoeamum begin u end cosgaHHoW
noAnporpamMmmbl U HanuLieMm:

Buttonl. Caption:= "YPA! 3APABOTA/O!

JTa 3anncb O3Ha4yaeT M3MEHeHMe CBOWCTBA KHOMKW. TOMbKO Tenepb Mbl
BbINMOJIHW/IX €ro He C MOMOLLbI0 MHCMEeKTOpa 06BLEKTOB, a 3anvcas Onepartop
A3blka MnporpamMMunpoBaHuda. poynTaTb €ro MOXHO Tak: MPUCBOUTL (=)
ceoiictBy Caption obbekrta Buttonl 3HaueHne ' YPA! 3APABOTAJIO ! .
MMoCKONbKY nNpucBavBaemMoe 3HayeHMe — CTPOKa, OHO 3aK/I0YEeHO B
OflMHapHbIe KaBblYKMW.

Tenepb TEKCT NOANPOrpaMMbl B OKHE peaakTopa UMeeT BUA;

procedure TForml. ButtonIClick ( Sender : TObject);
begin

Buttonl. Caption := "YPA! SAPABEOTA/O!
end;

CoxpaHum CcO3[jaHHYl0 nporpaMmy, 3anycTUM €€ Ha BbINO/HEHNE U
ybefmMMCs, UYTO KHOMKAa pearupyeTr Ha LWenyoK MbIWKN Mpuc. 1.43). 3aKpbiTh
MPOEKT MOXHO KOMaHZo0# MpoekT — 3akpbiTb MPOEKT.
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Puc. 1.43. OKOHYaTeNbHbI pe3ynbTaT paboThl NpOrpamMmmbl

1.4.10 MNonesHaa nporpamma

Wtak, nepsasd nporpamma HanucaHa. OHa He HeCET 0c0060N CMbICNOBOWA
Harpysku. [naBHas ee 3ajaya — MoKasaTb, YTO Xe Takoe BU3yaslbHOe
nporpamMmupoBaHune. Cnegytowas nporpaMmma Takxke OyaeT HECMOXHOW, HO
nonesHoin. Mbl aBTOMaTU3NPYeM MPOLECC MepeBoda CTapoW PYyCCKOMN Mepbl
Beca B COBPEMEHHYH. JDTa 3agaya (hOpMyMpyeTcs TakK: BbIMOMHUTL MEepeBoj
NyfoB U (PYHTOB B KWNOrpamMbl, eCNU U3BECTHO, 4To 1 nya = 40 dyHTam =
16.38 «r.

WTak, Hawa nporpamma [O/XHa MNO03BOMIUTbL MO/Ib30BATEN0 BBECTU [Ba
yncna (nygel M QyHTb) M NOcfe LWenyka no KHOMKe CoobWmMTb, KakoBO
3HayeHue B KUorpaMmMax.

Co34aAnM  HOBbIA NPOEKT, BbIMNOAHMB KOoMaHAy [Mpoekt — Co3pgaTtb
MPOEKT..., W COXPaHUM ero B nanke Primer_2 KomaHaol [poekT —

CoxpaHuTb NPOEKT Kak...

Bocnonb3yemcs Bknagkon Standard naHeny KOMMOHEHTOB W pa3MecTMM Ha
(hopme cneaytoline KOMMOHEHTLI: YeTbipe 06bekTa TUna Hagnuck Label (atot
KOMMOHEHT WCMOMb3yeTCHs AN1A pasMeLLeHUss B OKHe He O04YeHb AJIMHHbIX
OLHOCTPOYHbIX Haanucei); asa nons Beoga Edit (310 pepakTupyemoe
TEKCTOBOE MONe, TMpefHa3HayeHHOe [ANA BBOAA, OTOOpPaXKeHUs wau
pefakTUpoBaHWs OfHOW TEKCTOBOW CTOKM); OfHY KHOMKy Button (3ToT
KOMMOHEHT O06bIYHO WCMOMb3YIOT AN peann3aunn HeKOTOPOA KOMaHZbl).
KOMNOHEHTbI JO/MXKHbI pacrnonaratbCs Ha (opMe MNPUMeEpHO Tak, Kak
nokasaHo Ha puc. 1.44.
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Puc. 1.44. KoHcTpyupoBaHue hopmbl

Puc. 1.45. 1ameHeHMe CBONCTB (hOPMbl N €6 KOMMOHEHTOB

B nepBoi Hagnucu 6ydeT XpaHUTbCA TekKcT 'Mepbl Beca". [lBe Hagnucu
Label2 »n Label3 HyXHbl Ans8 MNOACHEHWA TOro, Kakue WMEHHO [aHHble
[LOMKHbI BBOAUTLCA, Hagnuchk Label4 noHagobuTca ana BbiBOAA pesynbTrara.
B nona sBoga Editl n Edit2 6yayT BBeAeHbl KOHKPETHble 3Ha4YeHuWs: BeC B
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nygax n yHTax. BeluncneHve Beca B Kuiorpammax npov3ongér npu Lwenyke
no kHonke Buttonl n 6ygeT BbiBegeHo B Label4. ismeHum cBoiicTBa hopmbl
M pasmeléHHbIX Ha Heidl KOMMOHEHTOB B COOTBETCTBUWM C Tabn. 1.1. Tabn.
1.2, Tabn. 1.3, Tabn. 1.4. MNocne BCcex M3MeHeHWI hopma OyfeT umeTb BUA,
npeacTaBneHHbll Ha puc. 1.45.

Tabnuua 1.1. 3HayeHne CBOWCTB (POPMbI

o OnucaHue
CBolCTBO 3HayeHue N
cBOWCTBA
. MepeBof U3 CTapoil PycCKO Mepbl Beca B 3aro/sioBoK
Caption PEBOA, pon py p
COBPEMEHHYIO (hopmbI
Height 230 BbicoTa hopmbl
Width 400 Lnpuna
(hopMmbl
. HasBaHue
Font.Name Arial
wpngpTa
Font .Size 10 Pasmep wpudra

Tabnuua 1.2. CBoilcTBa KOMMOHEHTOB TWUMa HaANUCb
CBoicTBO Labell Label2 LabeB LabeW OnucaHue cBOMCTBA

Caption Mepbl Beca nyabl (yHTbl B Kr:  3aro/floBOK KOMMNOHEHTa

Height 15 15 15 15 BbicoTa KOMNOHEHTA

Width 60 30 35 85 LLInpnHa KOMMOHeHTa

Top 20 50 105 25 KoopaunHata BepXHero kpas

Left 25 115 115 200 KoopguHaTa nesoro kKpas
Tabnuua 1.3. CBOCTBa KOMNOHEHTOB Noje BBOAA

CsoitictBo Editl  Edit2 OnucaHue cBolicTBa

Text npo6en npoben TekCT B Nosie BBOAA

Height 25 25 BbicoTa KOMNOHEHTA

Width 135 135 LLnpnHa KOMMNOHeHTa

Top 40 95 KoopanHaTta BepXHero Kpas

Left 175 175 KoopanHaTta neBoro Kpas
Tabnuua 1.4. CBONCTBA KOMMOHEHTA KHOMKA
CBolicTBO 3HayeHne OnucaHue cBoOCTBa

61



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus

Caption BbIYNCANTb TeKCT Ha KHOMKe

Height 25 BbicOTa KOMIMOHEHTA
Left 200 LLnpnHa KOMMNOHeHTa
*Top!ll 150 KoopanHaTta BepXHero kpa
Width 80 KoopauHaTta neBoro Kpas

NHTepdeiic nporpaMmMbl roToB. 3aiMEMCHA BbIYMCINTENIbHOW YacTbio 3afaun.
[ns atoro cosgagum gns kHonku Buttonl o6pa6oTumk cobbituii OnClick,
ANA Yero fABaxAbl LWENKHeM Mo 06bekTy Buttonl neBoi KHONKOW MbILLWN.
Mexpay cnosamum begin u end co3gaHHOM nognporpaMMbl 3anuLiemM
HECKO/IbKO KOMaHf, 4To6bl NOMyYMICca Cnefyowmnin nporpaMMHbI Kog;

procedure TForml. ButtonIClick ( Sender : TObject);
var
pud, funt: integer;
kg:real;
begin
pud:= StrTolnt ( Editl. Text);
funt := StrTolnt ( Edit2. Text);
kg:=pud * 16.38+ funt * 16.38 / 40;
Label4. Caption := 'B kunorpammax : *+FloatToStr (kg);
end,

PaccMOTpVM MPOrpaMMHbIi Kog NOCTPOUHO.

Ctpoka 1. 3aronosok nognporpamMmmbl. OH COCTOUT M3 K/KYEBOro Cn0Ba
procedure 1M wuMeHu nognporpammbl TForml .ButtonlIClick, a B
CKOOKax 060blYHO YKasblBalOT CMNUCOK MapaMeTpoB MoAnporpamMmmbl, €ciu
TaKoBble MMerTCA.

Crtpoka 2. OTKpbiBaeT 610K OMUCaHWA MepeMeHHbIX (var — oT
variable, nepemeHHas).

Ctpoka 3. OnucbiBaeT nepemeHHble pud u funt. KomnbioTep noHumaeT
3Ty 3anucCb Kak KOMaHAy BblLe/iMTb B MamATW MeCTO A1 XpaHeHus [ABYX

uenbix ymncens.
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Ctpoka 4. OnucblBaeT 0AHY BeLLECTBEHHYIO MepeMeHHY0 Kg.
CTtpoka 5. HaunHaeT nporpaMmHblii 610K (begin — Havano ).

CTtpoka 6. KomaHpga, BbiMoMHsOWan cnegywowme geinctsma. M3 csoictea
Text nons BBoga Editl cumTbiBaeT BBeAEHHYH Tyda WHGOpMauulo. 3JTa
nHhopmaums  BOCNPUHMMAETCA  KOMMbIOTEPOM  KaK CTpoKa  TeKkcTa
(Hanpumep, "360" — 3TO CTpOKa M3 TPEX CMMBOMOB), a NMOCKOSIbKY Ham Ans
BbIUMCIEHUA HYXXHbl YWUCMOBble 3HAYeHUs, TO QyHKuma StrTolnt
npeo6pa3oBbiBaeT eé B LeNoe u4mucno. PesynbTaT 3Tux npeobpa3oBaHuii
3anucbiBaeTcs B NamaTb KomnbloTepa nog uMMeHem pud. CuMBONbI
0603HayalT onepatop npuceaMBaHua. Hanpumep, 3anuce a: =3.14
yuTaeTcs TaK: MEpPeMeHHOW a NPUCBOUTb 3HadeHnMe 3.14. BblpaxeHue
3.14 :=a He NMeeT CMbICNa.

Ctpoka 7. NHdopmauma n3 nons seofa Edit2 npeo6pa3oBbiBaeTcs B Lenoe
UMCNO W 3anucbiBaeTca B nepeMeHHy funt. ®akTuyeckym KOMaHAbl,
3anncaHHble B LUECTOW WM CeAbMOI CTPOKax, OCYLLECTBASKT BBOL MCXOAHbIX
[aHHbIX.

CTtpoka 8. BbluucnsgeTca 3HavyeHWe BbIPaXXeHUA, pe3ynbTaT KOTOPOro
npuceamBaeTcAd nepemeHHol kg. O6paTuTe BHMMaHWe, 4YTO YMHOXEHWe
3aecb 0603HavaeTCs 3Be340YKON, feNeHne — HaK/IOHHOW 4YepTol, CNoXeHue
— 3Hakom "+". 3anucbiBas MaTteMaTM4ecKoe BbIpaXXeHuWe Ha A3blke
nporpaMMmMpoBaHNA, HYXXHO UYETKO YyKasbiBaTb BCe onepauuun. Hesnb3ss,
Hanpumep, ONyCTUTb 3HAK YMHOXEHUA, KaK 3TO MPUHATO B MaTemMaTuKe.
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'PepakTop ncxogHoro koga Lazarus

Unitl

procedure TForwl .ButtonlClick(Sender: TObject) 31
var
pud, funt: integer;
kg: real;
O begin

pud:=StrTolntEditl.Text);
funt:=StrTolnt(Edit2.Text) ;
kg=pud*16.3 8+funt*16.38/40];
Label4d_Caption: =1B kmnorpaHHax: "+FloatToStr(kg)

end;
43: 31 BCT C:\lazarus\Primer_2\unitl. pas N
CoobuieHns *

Unitl .pas(43,7) Waming: Local variable "kg'"* does not seem to be initialized
1nit|,pas(43,31) Error; lllegal expression
Unitl,pas(52) Fatal; There were 1 errors compiling module, stopping

11 N

Puc. 1.46. CooblieHune 06 owmnbKe B NnporpaMmme

Ctpoka 9. M3meHsieT cBoiictBo Caption o6bekta Labeld. B Hero Oyger
nomewéH  TekcT, CcOCToAlWMIA M3  AByX CTpoK. [leppas — ' B
Knnorpammax: ‘, BTopad — 3HayeHue nepemeHHoi kg. 3Hak "+" B
3TOM BbIP@XXEHUN MPUMEHAIOT AN KOHKaTeHauuu (cnvsaHus) ctpok. Kpome
TOro, NOCKOJ/IbKY 3HayeHue nepeMeHHOn kg — BeLWeCTBEHHOE 4YMCN0, OHO
npeobpa3oBbiBaeTcs B CTPOKY (hyHKumein FloatToStr. dakTuyeckn B
3TON CTPOKe 6blN1 BbINOMIHEH BbIBOJ Pe3y/bTaToB.

Ctpoka 10. KoHel, nporpamMmmHoro 6noka (end — KoHe, ).

Tenepb Halla Nporpamma MOXeT ObiTb OTKOMMWAMPOBaHA W 3anylleHa Ha
BbINONMHEHMWe. [pouecc KOMNUASUUM  npefcTaBnseT coboli  nepesof
nporpaMMbl C i3blka MNPOrpaMMMWpPOBaHUS B MalUWHHbIA  kog,  Ans
KOMMNUMALUM HYXXHO BbIMOMHUTL KOMaHAy 3anyck — BbicTpas KOMAUNSLNS.
Bo BpemMs KOMMUASLUM NPOBEPSETCS HaNMuMe CUHTAKCUUYECKMX OLINGOK, M B
Cnyyae WX O6Hapy)XXeHWUs MpOoLEecc KOMMUASUMU npepbiBaeTcs. Mol
cneynanbHO AONYCTUAM OWKW6KY B BOCbMOI CTPOKE MPOrpamMMHONO Koaa
(nponycTunu  ABOETOYME B  OMepaTtope NpucBauBaHus).  PesynbTar
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KOMMOUAAUMM NPOrpaMMbl C CUHTAKCMYECKOM OLIMOKOW nokasaH Ha puc. 1.46.

CTpoka C OWun6Koi BbigeneHa KpacHbIM LIBETOM, a Moj OKHOM pefakTopa

nosBunoce okHo CoobLieHMe”, B KOTOPOM OnucaHa AONyLieHHas OLKn6Ka.
OWWnBKY HY>KHO MCNPaBUTb, a NPOrpaMMy eLlé pa3 OTKOMMUANPOBATb.

Mocne ycnewHonW KomMnuasuMM BCex (aitfioB, BXOAAWMX B  MPOEKT,
Heo6XxoANMo cobpatb (ckoMnoHoBaTh) NpoeKT M3  0B6BLEKTHbIX
(0TKOMNMNMPOBaHHbIX) (aiinos (C paclwmnpeHnem .o — gna Linux, .obj
— pana Windows). [ns 3Toro cnegyet BbIMOAHWUTH KOMaHAy 3anyck —
Cobpatb nnn Bocnonb3oBaTbcs KoMmouHaunein knasuw Ctrl+F9. B pesynbtate
KOMMOHOBKW 6yfeT CreHepMpoBaH WCMNOMHAEMbIV (haiin, MMA  KOTOPOro
coBnajaet C UMeHeM MpOoeKTa.

Puc. 1.47. Pe3ynbTtaT paboTbl NporpaMmbl

Boo6Lie rosops, ecnn KomaHay 3anyck— bbiCTpas KOMNMAAUMS ONyCcTUTh, a
cpasy BbIMOMHUTL KOMaHZy 3anyck — Cobpatb, TO NpPOU3OAAET W
KOoMNnnaymsa Bcex (aiinoB NpoekTa 1 ero KOMMOHOBKa.

Mocne ycnewHoW KOMNUAALMM WU COOPKM MNPOrpaMMy HYXXHO COXPaHUTb
(Mpoekt — CoxpaHnuTb) M 3anyCcTUTb. 3anyCK OCYLLEeCTBNAETCA W3 CpeAbl
pa3paboTku (3anyck — 3anyck) uauM BbINOMIHEHWEM (painna: B Linux
— ./projectl, B Windows — projecl.exe. Ha puc. 1.47 nokasaH
pe3ynbTaT paboThl Hallel Nporpammbl.
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O6paTute BHMMaHue, 4YTO OWMOGKM MOryT BO3HMKaTb W [MOC/e 3anycka
nporpammbl. Hanpumep, B HalleM NpUMepe WUCXOAHble AaHHble — Lefble
yumcna. Ecnu BBecTn Apobb, NOSIBUTCA aBapuitHoe cooblleHne. B nogo6Hoii
CUTyauumn cnefyet npepeaTb BbIMOMIHEHWE NPOrpaMMbl KOMaHLON 3anyckK —
OcrtaHos (Ctrl+F2).

BepHyTbCi K CO34aHHOMY  MpPOeKTy, Hanpumep C  LUelbl0  ero
YCOBEPLUEHCTBOBAHMNSA, HE CMOXHO. HyXHO BbINOMHUTL KOMaHAy poekT —
OTKpbITb NpoeKT... (Ctrl+FIl), nepenTn K nanke ¢ NPOeKTOM W Bbl6paTb U3
cnucka ainn c umeHem projectl .lpi.

1.4.11 KoHconbHOe npunoxeHue cpeabl Lazarus

B Lazaais MOXHO co03faBaTb He TONbKO BW3ya/bHble MNPUIOXEHUS C
rpadyeckum mnHTepelricoM, HO M nucaTb nporpamMmmbl Ha Free Pascal B
TEKCTOBOM pexume. [1s 3TOro CywecTByeT KOHCONbHOE NMPUTOXEHME.

YT06bl CO34aTb HOBOE KOHCO/IbHOE TMPUIOXEHWUE, HYXXHO BbIMOJHUTb
KoMaHay lMpoekt — Co3patb NPOEKT..., B NOABMBLUEMCA [MaNlOrOBOM OKHe
Muec. 1.28—1.29) Bbi6paTh (pasy lMporpamma Monb3oBaTeNns M HaxaTb
kHonky Co3gaTb. Ha akpaHe NOABUTCA OKHO peAakTopa nMporpaMMHOro Koja
Muc. 1.481 B KOTOPOM Yy)Xe MpefcTaBneHa o6was CTPyKTypa nporpamMmbl Ha
A3blke Free Pascal.
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Puc. 1.48. OKHO pefaktopa B KOHCO/IbHOM MPWUIOXEHUM

B obwem Buae nporpamma Ha si3bike Free Pascal cocToMT M3 3arofioBka
nporpaMmbl, pasfena onucaHuii U HemocpeaCcTBEHHO Tena NPorpaMmsl.

3arofioBoK nNporpaMmMbl COCTOMT M3 KIKOYEBOrO C/I0Ba program W UMEHK
nporpamMmmbl. B Hawem cnyuvae (puc. 1.481 ato Projectl. Wmsa 6bino
MPMWCBOEHO nporpaMMe aBTOMaTW4ecku. Tlpu XenaHUM ero  MOXHO
N3MEHUTb.

Pa3gen onucaHuWini 06bIYHO BK/KOYaeT B Cebs OnMmMcaHWe KOHCTaHT, TUMOB,
nepeMeHHbIX, npouedyp W ¢yHKuuin. Ha puc. 1.48 BuAHO, 4TO pasgen
OMUCaHMI HauyMHaeTCAa CO C/oBa USes. JTO pas3fen MOAK/IOYEHUS MOAYIeN.
Mogynb — 3T0 cneyuanbHas nporpaMmmMa, Kotopas paclimpsieT BO3MOXHOCTU
A3blka NporpaMmmupoBaHus. B Hawem cnyyae MPOUCXOAUT MNOAK/IHOYEHME
mogyna SysUtils, KoTopblli no3Bonsger paboTtaTb C (ainamu un
Katanoramu, n mogyns Classes, KOTopbli paboTaeT ¢ KOMMNOHEHTaMMU.

3a pa3genom onucaHuini cneayeT UCNONHAEMas YacTb NPOrpaMMbl, MU TeNo
nporpamMmbl. OHO  HayMHaeTca €O  cnyxebHoro cnosa begin u
3aKaHu4MBaeTCs CAYXebHbIM Cf0BOM end W TOYKOW. Teno mnporpaMmbl
COLEPXWUT  onepaTtopbl  fA3blKa, MNpefHasHayeHHble AN4  peanusayuu
nocTaBNeHHOW 3afjaun.

Kpome TOro, B TeKcTe nNporpaMMbl MOFyT BCTpeYaTbCA KOMMEHTapuMu.
KoMMeHTapuii — 3TO TEKCT, 3aKMYEHHbIA B (UIypHble CKOBKM WK
HauMHalOWMACA C [BYX HaK/NOHHbIX 4YepT. JTOT TEKCT He ABAseTCS
nNporpaMMHbIM KOAOM, a HOCUT MH(OPMaLMOHHbIN XapakTep. Hanpumep, B
HaleM cny4ae TEKCT, 3aKNHUYEHHbIA B (UrypHble CKOOKWM cpady nocne
onucaHusa Mofynel, coobliaeT MoOMb30BaTeNtl0 O TOM, YTO OCTa/bHble
3N1EMEHTbI A3blKa OH MOXeT A06aBNTb CAMOCTOSTENbHO.

PaccmoTpum npumep. MycTb HYXXHO pewnTb 3afadvy nepeeoja rpafycHoW
Mepbl yrna B pajvaHHyto. 3OTa 3afjaya WM3BECTHa M3 LIKOMBHOrO Kypca W
(hopMynupyeTca Tak: YTo6bl HaWTW pajuMaHHY Mepy KakoroHubydb yrna no
[JAHHOW rpafyCHOM Mepe, HYXHO YMHOXWTb 4ucno rpagycos Ha /180,
4yncno MUHYT Ha n1/(180 * 60) 1 HaeHHbIe NPOU3BEAEHUSA CNOXUTb.

TeKCT nporpaMmmbl And pelueHns NoCTaBNEHHOM 3afadyn B KOHCOJ/IbHOM

NMPUNOXEHNN ByaeT UMeTb BUA:
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program Project!.;
{$mode objfpc}{$H+}
uses
Classes, SysUtils
{ you can add units after dais };

var
gradus, minuta : integer;
radian: real;
begin
write ( ’ gradus= ’);
readIn ( gradus);
write ( *minuta= ");
readln ( minuta);
radian := gradus * p i/180+minuta * p i/ ( 180 * 60 );
writeln ( ’ radian= ’, radian);
end.

CoxpaHuTb, OTKPbITb, OTKOMMWANPOBATb, CKOMMOHOBAaTb W 3anyCTUTb Ha
BbIMOJ/THEHNE NMpOrpaMmMy B KOHCOJ/IbHOM MNPUNOXEHUN MOXXHO TaK Xe, KakK "

B BU3yaNbHOM MpPOeKTe. Pe3ynbTaTbl paboThbl Hallei nporpaMmbl GyaeT MMeTb
BUAL:

gradus=165
minuta=30
radian=2.8885199120506E+000

HeTpygHO 3amMeTuTb, 4TO K TEKCTy, CO3[jaHHOMY aBTOMAaTW4eCKW, Mbl
Ao6aBMAN  onucaHWe nepeMeHHbIX (BCE WCMONb3yeMble B Mporpamme
nepemMeHHble JO/MKHbI GbITb ONUCaHbI).

var

gradus, minuta : integer; //OnucaHbl ABe LEeN0YNCNEHHbIE NEPEMEHHDbIE,
radian :real; //OnncaHa BeW,EeCTBEHHAA NepeMeHHas.

N TENO NporpamMmmbl
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begin //Havano Tena nporpaMmmeol.
write ( ’gradus= ’); //BblBOj, Ha aKpaH cMMBOJIOB gradus=.
readIn ( gradus ); //Bsog nepemeHHO gradus.
write ( *minuta= *); /BbIBOA Ha 3KpaH CMMBOJ/IOB minuta=.
readIn ( minuta ); //BBog nepeMeHHO minuta.
radian ;= gradus * pi/180+minuta * pi/ ( 180 * 60 ); //BbluncneHue,
writeln ( ’ radian= ", radian); //BbiBog, pe3ynbTata BblYUCIEHWN,
end. //KoHel, Tena nporpammbl.

Tak Kak B 3TO nporpamme rpauyecknini MHTepgeiic OTCYTCTBYET, Mbl
paspaboTany  3NeMeHTapHbli  TEKCTOBbIA  Amanor  "KomnboTep —
nonb3osartens™. A4 atoro 6bIIM MCNONb30BaHbl onepatopbl Beoga (read)
1 BbiBOAA (Write) JaHHbIX.

1.4.12 OnepaTopbl BBOAA — BbIBOAA AaHHbIX

BBof MH(OpMauMM ¢ KnaBuaTypbl OCYLLECTBAAETCA C NMOMOLLbIO OrnepaTopa
read. OH MOXeT UMeTb OAMH U3 cneayroLWwmx PopmaTos:

read (xlI, x2,..., xn);
nm
readin ( xI, x2,..., xn);

roe x1, x2, ..., XN — CNUCOK BBOAMMbIX MepemeHHbIX. Mpu BBOAE

BELLECTBEHHbIX 3HAYEHUI LUenyld W [ApPOOHYK 4YacTb u4ucna cnegyet
pasfenaTb TOUKOWA.

Korga B nporpamme BCTpeyaeTcs onepatop read, eé pgeicTeue
npuocTaHaBnMBaeTCca [0 Tex Mop, Moka He OyayT BBeLEHbl WCXOAHble
fJaHHble. [lpy  BBOAE UMCNOBbLIX 3HAYEHWI [Ba 4MCNa CUYMTAKOTCH
pasfenéHHbIMU, ecnv Mexay HUMW ecTb XOTa Obl oAuvH npo6en, CUMBOJ
Tabynaumm munm KoHua ctpoku (Enter). Mocne BBOAa MoOc/fefHEro 3HayeHUA
cnepyet Haxatb Enter.

Onepatop readln aHasormyeH onepaTtopy read, pasHuua 3aKnO4vaeTca B

TOM, 4YTO NOC/Ie CYUTbIBAHUA MOC/ELHEr0 B CMWCKEe 3HAYeHUs 15 OLHOro

onepatopa readln paHHble Ana cnegytowero onepatopa readlIn 6yayt
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CUMTbIBATbCA C Hayana HOBOIA CTPOKMN. Ho cnegyet NOMHWUTb, 4TO Enter
nepeBe,qéT KypCcop Ha HOBYH CTPOKY HE€3aBMCMMO OT TOro, Kak MMEHHO
MPONCXOQNT CYUNTbIBaHWNE OAAHHbIX.

Ons BblBOJa WHGOpPMaLMM Ha 3KpaH cnyxat onepaTopbl write u
write In. B obuem cnyyae aTu onepatopbl UMEKT BUA;

write ( xI, x2,..., xn);
nnn
writeln ( xI, x2,..., xn);

roe x1, x2, .. XN NpeacTaBnsoT Cco60i CMUCOK BbIBOAUMbIX
MEePEeMEHHbIX, KOHCTAHT, BbipaeHuid. ECnyM anemMeHT cnmcka — TeKCcToBas
VH(opMaLMs, eé He06X0AUMO B3ATb B KaBblUKM.

OnepaTtopbl write w©n writeln nocnegoBaTenbHO BbIBOAAT  BCe
nepemeHHble. Ecnn mncnonb3yetca onepatop writeln, To nocne BbiBOAa
NHpOpMaL N Kypcop rnepemMeLLaeTcs B HOBYHO CTPOKY.

NTak, B Hawem npumepe onepatop write (' gradus="'); BbIBOAUT Ha
3KpaH CUMBO/bLI gradus=, KOTOpble MOACKa3bIBAKOT MOMb30BaTEN0, YTO OH
[JO/DKEH  BBECTM  3HauyeHMe nepemMeHHoW gradus, a onepartop
readIn (gradus); npegHasHayeH ANn4 BBOAa 3HAYEHMUA MNePeMEHHON
gradus. Onepatop writeln (* radian=", radian) ; BbIBOAUT Ha
3KpaH fABa 3Ha4YeHMUs: CTPOKY radian= u 3Ha4YeHWe NepemMeHHON radian.

Kak npaBuno, BelleCcTBEHHbIe JaHHble BbIBOAATCA B hopmaTe C MniaBatolLeit
TOYKOI:

HeHH#HBHABHAAHHALE £ HHEH,

roe # — nobas gecAatnyHas uyugpa ot 0 go 9. Ana Toro 4tobbl nepeiT K
(hopmaty ¢ (DUKCUPOBAHHOW TOYUKOM, HYXXHO 4YMCNO, PacnosioXKeHHOoe A0
cumBona tl (MaHTUCCy uymcna), YMHOXWUTb Ha 10, BO3BeAEHHOE B CTEMEHb,
3Ha4YeHMe KOTOPOiA yKasaHO nocne uucna tl (Nopsigok umcna). Hanpumep,

0.3546900000041- 01 = 0.35469000000* 10"1 = 0.035469,
- 5.43286710000E+02 = -5.43286710000* 102 = -543.28671.
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UTo6bl BbIBOAUTbL YnMcna B hopmate ¢ PUKCUPOBAHHOW TOYKON, HEOBXOAMMO
NCNonb30oBaTb (*)ODMaTMpOBaHHbIVI BbIBOA. [Ang 3Toro onepaTtop wr ite nam
write In HYXHO 3ajaTb cfiegqyrounm 06p&30MZ

write (MAEHTM(HMKATOP :LWINPUHA_NONA_BbIBOAA :Apo6Mas_yacTb );

roe N4eHTU(HUKATOP — 3TO UMS MEepPeMeHHOi, KoTopas GyaeT BbIBOAUTCS
Ha 9KpaH, WMWpPWHAa_NONs_BbiBOAA — KOMAWYECTBO no3uuuii (uenas

yacTb, TOYKa, [Apo6GHas u4acTb), KOTopoe O6yaeT 3aHMMaTb 3HauyeHue
NnepeMeHHoOl npu BbIBOAE, APOGHAas_4acCTb — KOMMYECTBO MO3ULMWIA,

HeobX0oAMMbIX ANs APO6HOI YacTh umcna.

Hanpumep, nycTb pe3ynbTaT paboThl Halleid nporpammbl UMEET BUS

gradus=165
minuta=30
radian=2.8885199120506E+000

[MoHATHO, UTO onepaTop
writeln ( ’ radian= ’, radian );

BbIBE/1 Ha 3KpaH 3HayeHWe nepeMeHHOW radian B ¢opmaTe ¢ nNnaBatoLLel
TOYKOWA.

Ecnn Bocnonb3oBaTbCcs 0MepaTopom
writeln ( ’ radian= ’, radian :5 :3);

TO pe3ynbTaT paboTbl Nporpammbl ByaeT TakUM:

gradus=165
minuta=30
radian=2.889

roe 3HayeHwe nepeMeHHon radian npeacTaBneHo B gopmate cC
(hMKCMPOBAHHOWM TOYKOWN (BCE YMCNO 3aHMMaeT NATb MO3NULUIA U TPU M3 HUX
nocne 3ansToit).
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A Kak 1 Ha nto6bom [pyrom A3biKe.

2 BmecTo TepMuMHa “"KomMnunaTop" B NuTepatype MHoOrga WCMonb3yrT
TepMUH "TpaHCNATOP KOMNUAMPYOLWero Tmna".

3) B o6ubnnoTekax a3bika Pascal XxpaHUTCA 06bEKTHbIN (L4BOWYHBIN) KoL
CTaHAAPTHbLIX (TakUX, KaK sin (x)tCOs(x) W Ap.) YHKUUA K npoueayp
A3bIKa.

4) Cnucok peno3nTopueB — CMAUCOK O(ULManbHbIX CaliTOB, C KOTOPbIX
MOXXHO yCTaHaB/MBaTb NPOrpaMmbi.
5) CyuwiectByer Bepcus Geany u  gna Windows (ccbliika:

http 1www.geany.org/Download/Releases)

61 3T0 Cy6bEeKTUBHbIN COBET aBTOPOB.

7 WuTepdeiic — guanor, 06MeH MHpopMaLneil.

81 He ucknoyeHo, 4TO BbI30B Lazarus B Apyrux guctpnoéytmsax Linux moxer
OCYLLECTBNATLCSA M C MOMOLLbLIO APYroVi KOMaHAbl F1aBHOMO MEHH0.

91 Mo ymonyaHuio ApfblK co3faértcsa B MeHto Myck— lMporpaMmmbl.

100 C nomouiblo Wenyka MbllM YCTAHOBUTb MapkKep B Moje psagom C
KomaHgon Co3gaTb 3HA4YOK Ha paboyem cTose.

n) KoMmeHTapuin —  (parMeHT MpPOrpamMHOr0 KoAa, KOTOpbIi
nUrHopupyetca KoMmnunatopoM. OO6GbIYHO KOMMEHTapUW WCMONb3YHOT ANS
MOACHEHWI K NporpamMme WAN ANS BPEMEHHOr0 WCK/IKYEHUs (parmMeHTOB
TeKCTa npv oT/agke.

12) OrtpgenbHaa nporpamma B Lazarus Ha3blBaeTCs NPOEKTOM.

13)  KOMMNOHEeHT — 3TO rOTOBbl/A MPOrpaMMHbIA KOL, KOTOPbIA MOXHO
ncnonbL3oBaTb MpW HanucaHuy nporpaMmmbl. TMYHKT MeH0 KOMMOHEHTHI
npefHasHayeH N5 pacllMpeHnsa CTaH4apTHOro Habopa 3a CYET pgobasBneHus
KOMMOHEHTOB ApYrux pa3paboTumKos.

141 KomaHabl NyHKTa MeHo OKpyXXeHue onucaHbl B naparpadge 1.4.6

15 KoopauHaTHas ceTka OTOOpaxaeTcsa TO/MbKO Ha aTane co3jaHus
nporpaMmmbl Npy BKNKOYEHHOM raxkke "lMokasaTb ceTKy" (cMm. puc. 1.17).

16) Bknountb (BbIKNOYNTL) [laHeNb KOMMOHEHTOB MOXHO, YCTaHOBMB
(ybpaB) mMapkep psfoM C KOMaHAoM okasaTb NainuTpy KOMMOHEHTOB MEHHO
MpocmoTp.

17) MoXHo 3afaTb U MMeHa (hainnos, OTIMYHbIE OT cTaHAapTHbIX Unitl.

181 Csoiictea Top u Left onpegensatoT pacnonoXeHWe KOMMOHEHTa
OTHOCWUTENbHO BEPXHEro NeBoro yrna gopmbl.

191 O nepeMeHHbIX U MUX TUNax NoapobHee paccKasblBaeTCcs B ClefyHoLLei
rnase.
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2°) Ecnmn okHo Coob6LieHMe OTCYTCTBYET, €r0 MOXHO BbIBECTM Ha 3KpaH
KomaHgoi MpocmoTp — CoobLieHus.
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Ob6uyme cBefeHMA 0 A3bike nporpaMmmmnpoBaHus Free Pascal

B a3Toil rnaee uyuTatenb MO3HaKOMWUTCA CO CTPYKTYpPOW MpoekTa B Cpefe
Lazarus 1 OCHOBHbIMMK 371eMeHTaMU f3blKa MporpammuposaHusa Free Pascal:
NMepeMeHHbIMU, KOHCTaHTamu, WX TWUMaMW, OCHOBHbLIMW ONepaunaMmn u
(DYHKUMAMUN A3bIKA.

2.1 Cr1pykTtypa npoekTta Lazarus

Jlio6oin npoekT B Lazarus — 3TO COBOKYMHOCTb (painnoB, M3 KOTOPbIX
CO3L4aéTCA efWHbIA BbINONHAEMbIN (haitn. B npocTeiwem cnyvae Cnmncok
(hainlnoB NpoekTa MMeeT BUA:

* (paiin onucanusa npoekta (. Ipi);
e (haiin npoekta (. 1pr);

 (paiin pecypcoB (. 1r5);

e Moaynb hopmbl (. 1 fww;

* nporpamMHbIi mMogynb (. pas);

Mocne KoMNUAAUWWM NporpaMMbl M3 BCeX (aiinoB MNpoeKTa CO34aéTcs
eAVHbIA  BbINONHAEMbIA (haiin € pacliMpeHMeM.exe, MMsA 3TOro aina
coBnagaeT C UMEHEM MPOeKTa.

MporpaMMHbIA ~ MOAyMb, WAM  MNPOCTO  MoAylb — 3TO  OTAENbHO
KoMnuAupyemass nporpaMmmHas eauHuua, KoTopas npefcTaBnseT co6oi
Habop TWMOB [aHHbIX, KOHCTAHT, MEepeMeHHbIX, Mpoueayp ¥ (YHKLUWIA.
No60oii Moaynb MMeeT CrefytoLyo CTPYKTYpY:

unit ms_moayns; //3aronoBok mMogyns,
interface

/[Pa3gen onucaHuii,

implementation

/[Pa3gen peanunsayuni,

end. //KoHeu, moayns.

3arooBOK Mofyns — 3TO 3ape3epBMpPOBaHHOE CMOBO UNit, 3a KOTOPbIM
cnegyeT UMsS MoAyns M Touka C 3ansToil. B pasgene onucaHwii, KOTOpblid
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OTKpbIBaeTCH CNY>XXeOHbIM C/I0BOM interface, onucbIBaKoT
nporpamMmMHble 3N1eMeHTbl — TUMbI, Knaccbl, Npouesypbl U QYHKUUK:

interface

uses CNUCcoK_moaynei;

type CNUCOK_TWNNOB;

CONst CNUCOK_KOHCTAHT;
var CM1COK_MNepemMeHHbIX;
procedure nms_npoueaypsbl;

function umsa_dyHkump;

Pasgen implementation cogepXwWT nNporpaMMHbIA  KOA, peanusytoLnii
MeXaHU3M paboTbl OMUCAHHbIX NPOrPaMMHbIX 3/1eEMEHTOB (TEKCTbl MpoLeayp
06paboTky cOBbITUI, Npoueaypbl U MYHKUWUW, CO34aHHbIE MPOrpaMmmMuCcTOM).
Mpoueaypbl U (yHKuuMM B Lazarus Takxe MNOCTPOEHbl MO MOAY/bHOMY

npuHymnny”.

Hapagy ¢ Bu3yanbHbIMU MpuaoXeHnsamu, Lazarus no3BonseT paspabatbiBaTb
1 06blYHbIE KOHCO/IbHbIE MPUIOXEHNSA, KOTOPbIE TaKXe MOryT ObiTb CO3/aHbl
B o060no04yke Free Pascal u B TekcToBOM pefakTope Geany. ABTOpSI
HAcTOATENbHO PEKOMEHAYHT HauMHaTb U3y4yeHWe NpPOorpamMmMupoBaHUS
MMEHHO C CO3[aHWA KOHCO/IbHbIX MNPUAOXKEHWUA. [103TOMy paccMOTpUM
NOAPOGHO CTPYKTYPY KOHCOMBHOTO MPUIOXKEHNS.

2.2 CTPYKTypa KOHCONLHOTO NPUNOXKEHUA

CTpyKTypa KOHCOMLHOIO NPUMOXKEHUS UMEET BUL:
3arofioBOK NporpamMmmel;

uses moduli, modul2,..., moduln;

pasfen onucaHuia;

TENN0 NporpamMmal.
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3aronoBoK nporpammbl COCTOWUT U3 CAYXeBHOro cfoBa program, WUMEHM
nporpamMmbil, 006pa3oBaHHOr0 no npasmnam NCNonb30BaHMA
naeHTUgMKaTopoB (cMm. n. 2.3), 1 TOYKU C 3ansATON, Hanpumep:

program my_prog001;

MpeanoxeHue uses moduli, modul2, ..., moduln
npegHa3HayeHo ANs NOAKNIOYEHUS mMofyneid. B mogynsax HaxogaTcs yHKLMK
M npouegypbl f3blka. [ns  mMcnonb3oBaHMA  (YHKUMIA 1 npoueayp,
HaxXoAAWMXCS B MOAy/e, HEOOXOAMMO B TEKCTe MPOrpaMMbl NOAKNHOYNUTL UX C
MOMOLLbIO MPEeS/IOKEHNA USES.

Pasfen onucaHuii BKOYAET cneayrolme noapasaensi:

e pasfen onucaHus KOHCTAHT;

e pasgen onucaHWs TUNOB;

* pasfen onucaHus NepemMeHHbIX;

e pasgen onucaHua npouesyp v QyHKUWIA.

B sasbike Free Pascal gomkHbl ObITb ONWCaHbl BCE MNEPEMEHHbIE, TUMBI,
KOHCTaHTbl, KOTOpble 6yayT MCMONb30BaTbCA MporpaMmoii. B cTaHgapTHOM
A3blke Pascal nopsi-gokK cnegoBaHMa  pasfenoB B NporpaMme  XXECTKO
ycTaHoB/eH, BO Free Pascal Takoro ctpororo tpe6oBaHus HeT. B nporpamme
MOXeT OblTb HECKOJ/IbKO pa3fefioB OMUCaHUA KOHCTaHT, MepeMeHHbIX U T. 4.
Bonee noapo6HO CTPYKTYPY KOHCOMbHOW nporpamMmbl Ha a3bike Free Pascal
MOXHO MpeAcTaBUTb ClefyrowmnmMm 06pasom:

program “ms_nporpammbl;
uses moduli, modul2,..., moduln;
const onncaHUsa_KOHCTaHT;
type onucaHuns_TWUNOB;

var onncaHus_MnepemMeHHbIX;
begin

onepaTopbl_fA3blKa;

end.

Teno nporpammbl HauMHaeTCs CO CMoBa begin, 3aTem cneaytoT onepaTopbi
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A3blka Pascal, peanusytowime anroputm pewaemor 3agaydn. Onepartopbl B
a3blke Pascal oTgensioTca Apyr OT Apyra TOYKOW C 3ansaTod v moryT
pacronaratbCsi B OfHY CTPOYKY WAW HauyMHaATbCA C HOBOW CTPOKM (B 3TOM
cnyyae UX Takxe HeOOXOAMMO pa3fensiTb TOUKON ¢ 3anAaToi). Ocobo oTMeTUM
CUMBON — OH CNYXWT AN OTAefleHNs O4HOro onepartopa OT APYroro.
MOXHO cKa3zaTb, 4TO CTaBUTCS MexAy onepatopamu. Teno nporpaMmbl
3aKaH4yMBaeTCcs Cny>XeGHbIM cnoBOoM end; HecMOTps Ha TO 4YTO OnepaTopbl
MOryT pacnosiaratbCa B CTPOKe Kak yrofHO, PEKOMeHAYeTCs pasmeLyarb Ux rno
OfHOMY B CTPOKE, a B C/ly4ae C/IOXKHbIX OnepaTopoB OTBOAUTbL A8 KaXKAOro
HECKOJIbKO CTPOK.

PaccmoTpum 6osiee NMogpo6HO CTPYKTYPY NMPOrpammbi:

program “ms_nporpammbl;
uses moduli, modul2,..., moduln;
const oMMcaHnsi_KOHCTaHT,;
type onncaHua_TUMNOB;

var onncaHns_NnepemeHHbIX;
begin

onepartop_1,;

oneparop_2;

onepatop_n
end.

MpuBeném npumep TekcTa nporpammbl Ha Free Pascal:

program one;

const

a=7;

var

b, ¢ :real;

begin

c:=a +2; b:=c-a *sin(a)
end.

2.3 INeMeHTbl A3blKa
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Mporpamma Ha a3blke Free Pascal MOXeT cofepyaTb CneayroLie CMMBOSIbI:

e faTuUHCKue 6ykebl A, B, C,..., X, Y, Z

* umugppsl 0, 1, 2,..., 9;

« cneyunanbHele cumsonbl +, /=< > [ 1. ( $# @,
n.

3 cumBonoB anasuTa POPMUPYIOT K/IKOYEBbIE CI0BA U UAEHTUHUKATOPBI.
KntoueBble cfioBa — 3TO C/y)KeOHble cfioBa #A3blKa, KOTOPble WMEKT
crneumanbHoe 3HayeHwe ANA KOMMUAATOPA WU MCNONb3YHTCA TO/ILKO B TOM
CMbIC/lIe, B KOTOPOM OHUW oMnpegeneHbl (onepatopbl A3biKa, TUMNbl JaHHbIX U T.
n.). WpeHtudukatop —  COBOKYMHOCTb OykB, UuMpp U1  cumBONa
nofuyépknsaHusa. WpaeHTudukatop HaumHaeTcsd C OykBbl WAM  CUMBONA
nofyépkrsaHuda. VaeHTUduMKaTopbl CnyXaT AN UMEHOBaHWA pPasnyHbIX
06bEKTOB (KOHCTaHT, MepeMeHHbIX, MeTOK, TWMOB [aHHbIX, MpoLuesyp,
hyHKUWIA, Moayneli, KnaccoB) si3blka. VaeHTMUKaTop He MOXET codepaTb
npo6en. TponucHble U CTPOYHbIE OYKBbl B MMEHax He pas3/inyaroTcs,
Hanpumep ABC, abc, Abc — ogHO u TO Xe umdA. Kaxpgoe wums
(ngeHTMdUKaTop) LOMKHO ObITb YHUKANbHBLIM Y HE COBNAaAaTh C KNHOUYEBbIMU
cnosamu.

B TekcTte nporpammbl MOXHO MCMOAb30BaTb KOMMeHTapuu. Ecnm TekcT
HauyMHaeTCcs C ABYX CMMBO/OB "Kocas yepTa” // N 3aKaHYMBaeTCA CYMBOJIOM
nepexoja Ha HOBYK CTPOKY, 3akKI4YéH B ¢urypHble ckobku {3 wnu
pacrnonaraeTca Mexgy napamMy CUMBOJIOB (* M *), TO KOMMWUNIATOP €ro
UrHopupyet. Hanpumep:

{KoMMeHTapuii MOXeT BbIrnsaeTb Tak!}
(* Nnn Tak. *)

/IA ecnn Bbl MCNONb3yeTe TakoW cnocoo,
/ITO KaXK[as CTpoKa [0/HKHA HAUMHATLCS
/lc nByx cuMBOMOB "Kocas yepTa”.

KommeHTapuu yao6HO UCMOMb30BaTh KaK AN1s MOSCHEHWIA K Nporpamme, Tak
W NS BPEMEHHOT0 UCKNOYEHMS (hparMeHTOB NMPorpaMmmbl Npu OTNafKe.

2.4 NaHHble B s3blke Free Pascal
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[ns pelieHns 3agaum B 060 nporpaMme BbINOHAETCS 06paboTKa Kakux-
NMB0 faHHbIX. [laHHble XPaHATCA B MamMAaATM KOMMbOTEpPa U MOTryT ObITb
CamblX pasNIMYHbIX TWUMOB: Lefble W BEWeCTBEHHbIE 4UCNa, CUMBOJbI,
CTPOKM, MaccuBbl. TUMbl AaHHbLIX ONPeAensaoT cnocob XpaHeHUs Yucen unu
CUMBO/IOB B NamsATu KomnbtoTepa. OHW 3a4al0T pasmep AYeinkun, B KOTOPYH
OygeT 3anucaHoO TO WM WHOE 3HayeHue, Onpefenss Tem cambiM  €ro
MakCUManbHYH BeIMYMHY WA TOYHOCTb 3afaHud. Y4yacTOK namATtu
(Ayeiika), B KOTOPOM XPaHWUTCS 3HayYeHWe onpefenéHHOro Tuna, HasblBaeTcs
nepemMeHHOW. Y nepemMeHHOW eCTb UMA (MAEHTUDUKATOP ), TUM WU 3HAYEHWUE.
Nms cnyxnt ana obpalieHus K 061acT namMaTu, B KOTOPOWA XpaHMTCS
3HayeHne. Bo BpemMsa BbIMOSIHEHWS MNPOrpaMMbl 3Ha4YeHUe MnepemMeHHOM
MOXHO W3MeHUTb. [lepen ucrnonb3oBaHWeEM Ji06as NepeMeHHas [O/HKHA
OblTb  onucaHa. OnwucaHne nepeMeHHOM Ha A3blke Free  Pascal
OCYLLLeCTB/IAETCA C NOMOLLbIO C/Y>XXeOHOro cnoBa var:

var UMs_MNepeMeHHON :TUMN_NepeMeHHOM;

Ecnu 06bABNSieTCA HECKONbKO MEepeMeHHbIX OAHOr0 Tuna, TO OnucaHue
BbIFSIAUT CNeAyHoL MM 06pa3oMm:

var nepemeHHaa_1, nepeMeHHaa_2....nepemeHHasa_14: TUN_NepeMeHHbIX;
Hanpumep:
var

ha :integer; //O6bABNEHA LLeIOYNC/IEHHAA NEPEMEHHas,
hb, ¢ :real; //O6bsABNEHbI ABe BELWECTBEHHbIE NEPEMEHHbIE.

KoHcTaHTa — 93TO BEe/MYMHA, KOTOpad He W3MEHAET CBOEro 3Ha4eHua B
npouecce BbINMO/THEHNA NporpaMmmel. OnucaHne KOHCTaHTbl UMeeT BUA:

const UMS_KOHCTaHTbl = 3HayYeHue;

Hanpumep:

const
h=3; //LlenoyncneHHas KoHCTaHTa.
bk= -7.521; //BeliecTBeHHasA KOHCTaHTa.
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c= "abcde //CumBONbHAsA KOHCTaHTA.

2.4.1 CUMBO/IbHbIN TUM JaHHbIX

[aHHble CUMBO/IBHOIO TUMNA B NamATK KOMMbOTepa BCergja 3aHMMarT OAWH
6ainT. 3TO CBA3aHO C TeM, YTO 06bIYHO MOA BeMYUHY CUMBOJILHOIO TuNa
OTBOAAT CTO/MIbKO MamATW, CKONbKO HE06XOAMMO A5 XpaHeHWs nb6oro um3
256 CMMBOJI0OB KnaBuaTtypbl.

OnucbiBalOT CUMBOJIbHBIA TUM C MNOMOLLLIO C/yXebHOro cnosa char.
Hanpumep:

var ¢ :char;
B TekcTe nporpaMmMbl 3HAYeHWUA MEPEMEHHbIX W KOHCTaHTbl CMMBOJ/IbHOTO
TVMa AO/DKHbI 6bITh 3aK/OYEHbI B anocTpogbl: "a', 'b', '+',

2.4.2 LlenoymcneHHbl TMN AaHHbIX

LlenouncneHHble TWUMbl AaHHbLIX MOrYT 3aHMMaTb B MamATW KOMMblOTEpa
OfVH, [Ba, YeTblpe WaM BOCeMb 6aMToB. [ManasoHbl 3HAYEHWA [LaHHbIX
LLeI0UYMC/IEHHOr0 T!Na nNpefcTaB/ieHbl B Tabn. 2.1.

Tabnuua 2.1. LlenovyncneHHble TUMbl AaHHbIX

Tun [vana3oH Pasmep, GanT
Byte 0... 255 1
Word 0... 65535 2
LongWord 0... 4294967295 4
Shortlnt -128... 127 1

integer -2147483648... 2147483647 4
Longlnt -2147483648... 2147483647 4
Smallint -32768... 32767 2
Int 64 _263 263 8

Cardinal 0.. 4294967295 4
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OnucaHne LEeN0YNCNEHHbIX NEPEMEHHLIX B MPOrpaMmMe MOXXET ObITb TAKUM:

var
b :byte; i,j :integer; W: word; L_I, L_2 : longint;

2.4.3 BewecTBeHHbIN TUN AaHHbIX

BHyTpeHHee npeacTaBfieHVe BeWeCTBEHHOrO yYucna B NamaT¥ KOMMbloTepa
OTNMYaeTcsa OT npeAcTaBneHMsa uenoro uyucna. OHO NpeAcTaBNeHO B
9KCNOHeHUManbHoM ¢opme mb ip , rae w — MaHTMcca (4enoe wuau

ApOO6HOE 4YMCNO C AECATUYHON TOYKOW), P — nopsagok (uenoe ymcno)”.
YTo6bl  MeperTM  OT  9KCMOHeHUWanbHOW  (OpMbl K  OObIYHOMY

npeacTaB/iieHUt0 yucna”, HeobXOoLMMO MAHTUCCY YMHOXWTb Ha [AecATb B
CTeneHn nopsagok. Hanpumep:

-36.142b + 2= -36.142 *102 = 3614.2:7.25b' - 5= 7.25 * 10~&= 0.0000725.

BewectBeHHOe umcno B Pascal MOXeT 3aHMMaTb OT YeTblpéX A0 AecAaTu
6ainToB. [unanasoHbl 3Ha4YeHW BeLECTBEHHOrO TMNa npeAcTaB/ieHbl B Tab.
2.2.

Tabnuua 2.2. BelleCcTBEHHbIE TUMbI AAHHbIX

Kon-Bo 3Hay-x Pa3smep,
Twvn [dnanasoH P

unagp 6anT
Single 1.5E45... 3.4E + 38 7—8 4
Real 2.9E- 39... 1.7E + 38 15— 16
Double 5.0E- 324... 1.7E + 308 15— 16 8
Extended 3.4E - 4932... 3.4E + 4932 19—20 10
Comp _263 263 19—20 8
Currency -922337203685477.5808... 19— 20 g

922337203685477.5807

anIMepr OMncaHnsA BeWECTBEHHbBIX NEPEMEHHbIX:
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var
rl, r2 :real; D: double;

2.4.4 Twvn fata-Bpems

Tun paHHbIX gaTta-epems TDateTime npefgHasHauyeH 415 O4HOBPEMEHHOTO
XpaHeHus [aTbl U BpeMeHW. B mamaTM KOMnblOTEpa OH 3aHMMaeT BOCEMb
6anToB M (haKTWYeCKN npenCcTaBNseT CO60M BeleCTBEHHOE 4MCNo, rhe B
LLeSIoON YacTu XpaHUTCA faTa, a B Ap06HOIN — Bpems.

2.4.5 J1OrMYecKuin Tun aaHHbIX

[aHHble 10rnMyeckoro Tmna MoryT NpMHUMaTh TOMbKO [Ba 3HAYeHUS: UCTUHA
(true) nnnm noxb (false). B cTtaHgapTHoM f3blke Pascal 6b1n1 onpegenéx

NWb OAWH NOTUYEeCcKWid TUM JaHHbIX — boolean. Jloruyeckue TuMbl
AaHHbIX, onpefenéHHble B f3bike Free Pascal, npeacTaBneHbl B Tabn. 2.3.

Tabnuua 2.3. Jlornyeckume
TUNbI [aHHbIX

Twn Pa3mep, 6aiT
Boolean 1
ByteBool 1
WordBool 2
LongBool 4

Mpumep 06BLABNEHUSA NOTNYECKON NEPEMEHHOIA:

var FL :boolean;
2.4.6 Co3faHne HOBbIX TUMNOB [aHHbIX

HecMoTps Ha A0OCTaTOYHO MOLLHYK CTPYKTYpPY BCTPOEHHbIX TUMOB [aHHbIX,
B cpege Lazarus npefycMOTpPeH MeXaHW3M CO3[4aHMsi HOBbIX TUMOB. N5
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3TOro MCNoNb3yKT CYy>KebHOEe CNoBO type:

type HOBbI_TWUN_AaHHbIX = ONpeaeneHne_Tuna;

Korga HOBbIVi TWM [aHHbIX CO3[aH, MOXHO O06bSABNATb COOTBETCTBYHOLLME
emy rnepemMeHHble:

var CMm1coK_MepeMeHHbIX: HOBbI/_TWUN_faHHbIX;

MpyMeHeHne 3TOro MexaHnsmMa mMbl PacCMOTPUM B ClefyroLmx naparpagax.
2.4.7 Tepeyuncnumbliii TUM LaHHbIX

ﬂepeLIMCﬂMMbIVI "N 3aaéTca HENOCPEACTBEHHbLIM nepevyncneHnem
3HA4YEeHNU, KOTOpPbI€ OH MOXXET MPUHUMATbL:

var UMsi_nepeMeHHol: (3HayeHne_1, 3HaueHune_2,..., 3HaueHne_14);

Takoii TUN MOXET OblTb MOME3eH, ecn HeoOXOAMMO OMucaTb [AaHHOE,
KOTOpPOE MPUHUMAET OrpaHMUYeHHOe YNC/IO 3HAYEHWii. Hanpumep:

var
animal: ( fox, rabbit);
color : (yellow, blue, green);

MpuMeHeHNe NepeyYncanMbiX TUMNOB AenaeT NporpamMmmy HarnsgHee:
type //Co3gaHne HOBOro TUMna AaHHbIX— BPEMEHA roja.
year_seasons = ( winter, spring, summer, autumn);

var//OnucaHne COOTBETCTBYIOLLLE MEPEMEHHOIA,
y t:year_seasons;

2.4.8 VIHTepBa/IbHbIV TUM

NHTepBanbHbIA TUN 3a4aéTCs rpaHMLAaMM CBOMX 3HAYeHWU BHYTPM 6A30BOro
TMna:
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var

MMﬂ_ﬂepeMeHHOVII MWHUMa/IbHOE_3HadyeHWe.. MaKCUMa/lbHOE_3Ha4YE€HUE;

O6paTuTe BHWMaHWe, 4YTO B [JAHHOW 3anNUCKM [ABa CMMBONA TOYKMK
paccmMaTpuBatOTCA Kak O4UH, MO3TOMY Npoben Mexay HUMK He LONyCcKaeTcs.
Kpome TOro, nesas rpaHuua guanasoHa He [OJ/DKHA MNpeBbiWaTh MpaBylo.
Hanpumep:

var
date : 1.. 3 1;
symb :’a ’h

MpMeHNM MexaHW3M CO3[4aHMA HOBOro TMNa AaHHbIX:

type

//Co3paHne nepeyncanmoro Tuna faHHblX — AHW Hedenu.

Week_days = (Mo, Tu, We, Th, Fr, Sa, Su);

//Co3paHne NHTepBasbHOIO TUNa faHHbl X— paboune AHW.
Working_days = Mo.. Fr;

var //OnncaHne COOTBETCTBYIOLLEN NepemMeHHON days — paboune fHU.
days : Working_days;

2.4.9 CTPYKTYpPUpPOBaHHbLIE TUMbI

CTPYKTYpPMPOBaHHbIA TUN [AaHHbIX XapaKTepu3yeTcsi MHOXXECTBEHHOCTbHO
obpasytoumx ero anemeHToB. B s3bike Free Pascal aTo maccuBbl, CTPOKM,
3annMcKn, MHOXecTBa 1 (alinsl.

MaccuB — COBOKYMHOCTb AaHHbIX OLHOr0 M TOoro e Ttuna™. Ywucno
3/1eEMEHTOB MaccuBa (HUKCMPYeTCs Npu OnucaHWuM Tuna M B npouecce
BbINOMIHEHMS MPOrpaMMbl He U3MEHSETCS.

[na onvcaHns maccuea UCNOMb3YIOT KNOYeBble cnoBa array . . .of:
NMS_MaccuBa :array [ CNMCOK_MHAEKCOB | of TMN_AaHHbIX;
rae:
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* MM$S_MaccuBa — N060A AONYCTUMBIA NAEHTUDUKATOP;

e TUN_AaHHbIX— NGO TUN A3bIKa.

* CMNUCOK_MHAEKCOB —  Mepeyuc/ieHne AmanasoHoOB  M3MEHEHUS
HOMEpPOB 3/1EMEHTOB MacCuBa; KO/IMYEeCTBO Auana3oHOB coBnajaet C
KONMYECTBOM WM3MEPEHUIn MaccuBa; AMana3oHbl OTAENAKTCA Apyr OT
Apyra 3anaToil, a rpaHuubl Anana3oHa, MpeacTaBnsloWmMe coboi
WHTEpPBaNbHbIN TWM [aHHbIX, OTAENAT Apyr OT Apyra [AByMS
CMMBOJIaMW  TOYKM: [ WHAEKC1l Hay.. WHAEeKC1l KOH, WHAEKC2_Hau..
NHOEKC2_KOH,... ]

Hanpumep:

var

/IOgHOMepHbI MaccuB U3 10 Lenbix yncen,

a :array [ 1.. 10 ] of byte;

/Il BYMEpPHbIA MaccuB BeLECTBEHHbIX Yncen (3 cTpoku, 3 ctonbua),
b:array [ 1.. 3, 1.. 3] of real;

Ewé oguH cnocob onucaTtb MacCMB — CO34aTb HOBbIA TUN [aHHbIX.
Hanpumep, Tak:

type

//0O6bABNSETCA HOBbIA TUN AaHHbIX — TPEXMEPHbIA MacCUB LLeNbIX YnCen.
massiv=array [ 0.. 4, 1.. 2, 3.. 5] of word;

var //OnucblBaeTcs NepemMeHHas COOTBETCTBYHOLEr0 TUNa.

M: massiv;

[na poctyna K 3/IeMeHTY mMaccuBa [0CTaTOMHO YKas3aTb ero nopsfKOBbIiA
HOMep, a ec/i MacCuB MHOTOMepHbIA (Hanpumep Tabamua), TO HECKOJSbKO
HOMEpOB:

NMA_MaccuBa[HOMepP_3nemMeHTa]

Hanpumep: a [5], b[2, 1], M]3, 2, A4].

CTpoka — nocnefoBaTeNlbHOCTL CMMBOMOB. B Lazarus CTpoKa TpakTyeTcs

KaKk MacCMB CHMBO/OB, TO €CTb KaXAblii CMMBON CTPOKM MNPOHYMEpPOBaH,
HauMHas C eAMHNLbI.

Mpn UCNONb30BaHWM B BbIpaXXeHUAX CTPOKa 3aK/o4aeTcs B anoCTpodbl.
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OnucbliBaloT nepemMeHHblE CTPOKOBOIo TuMa Tak:

MMA_NepemMeHHO :string;

nnu:

NUMSA_NepeMeHHON :string [ 4nnHa_cTpoku J;
Hanpumep:

const S= '"CTPOKA
var

Strl : string;

Str2 :string [ 255 ];
Stroka :string [ 100 ];

Ecnm  npu  onucaHMM  CTPOKOBO MNEPEMEHHON  A/MHA CTPOKM  He
YKa3blBaeTCA, 9TO O3HayaeT, 4YTO OHa cocTaBnfer 255 cumBonos. B
npueeaEéHHOM npumMepe cTpoku Strl n Str2 ogMHaKoBOWN ANUHbI.

3anucb — 3TO CTPYKTypa [JaHHbIX, COCTOsLas M3 (PUKCUPOBAHHOIO
KONMYecTBa KOMMOHEHTOB, HasblBaeMbIX MNOAAMK 3anucu. B oTanume oT
Maccupa Mons 3anmMcu MoryT ObITb pasHOro Tuna. Mpu 06bABNEHUM TUNa
3anucu 1cnosnb3yroT KtoyeBble coBarecord . .end:

nms_3anucu = record cnncok_nonein end;

30eCb  MMA_3anucum  — 60 gonycTUMbIA  MAeHTUdMKaTop,
CNMCOK_MNonein — onucaHusa nonei sanucu. Hanpumep:

//OnuncaHa CTPyKTypa 3anucu.

/[Kaxpas 3anncb COAePXUT UHPOPMaL MO O CTYAEHTe 1

/lcocTonT 13 ABYX NONE — MMS 1 BO3pacT.

type

student = record

name : string;

age :byte;

end,

var

//O6bABNEHBI COOTBETCTBYIOLLME NEPEMEHHbIE — TPW 06beKTa TUMNa 3anunchb
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a, b, ¢ :student;

JocTyn K noniam 3anmcu oCyLecTBIAeTCA C MOMOLLbIO COCTaBHOIN0 UMEHMN:
NMA_3anmcn.mMa_nons
Hanpumep:

a. hame:= ’ lvanov lvan
a. age = 18;
b. name:=a.name;

OnepaTop npucoeanHeHns with ums_sanucy do ynpouiaet AOCTyN K Noasm
3anucu:

with a do

begin

name:= ’ Petrov Petr ’;
age = 19;

end;

MHOXeCTBO — 3TO HabOp NIOrMYECKN CBSI3AHHbIX APYT C APYroM 0OLEKTOB.
KonnyectBo 23/1eMeHTOB MHOXECTBa MOXET Mu3MeHATbca o1 0 go  255.
MHOXeCTBO, He cofep)kallee 23/1IeMEHTOB, HasblBaeTca MycTbiM. [nA
OnucaHMs MHOXeCTBa UCNOMb3YIT KtoYveBble cnoBa set of:

nmMa_MHoXecTBa = set of 6a30BbI_TWUN_flaHHbIX;
Hanpuwmep:

type

TwoNumbers = set of 0.. 1;

var

Numl, Num2, Num3 : TwoNumbers;

®aiin — 3T0 MMeHOBaHHas 06/1aCTb BHELWHeN NamMAaTh KommnbioTepa. Paiin
COAEepPXXUT KOMMOHEHTbI OAHOMO Tuna (Ntoboro Tnna, Kpome aiinos). AnnHa
CO3[laHHOr0 (hailna He OroBapuBaeTCca MNpPU  ero  OObABMEHUM U
OrpaHNYMBAETCA TONbKO EMKOCTbKO [AMCKA, Ha KOTOPOM OH XpaHutca. B
Lazarus MOXXHO 06bSIBUTb TUMU3NUPOBAHHbLIW (haitn:
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nma_cainnosoli_nepemeHoi = file of Tn_paHHbIX;

HEeTUNU3NPOBAHHbIN aiin:
nms_cainnosoin_nepemeHoli = file;

M TEKCTOBbIN (haiin:
nma_cainnosoli_nepemeHon = TextFile;
Hanpumep:

var
fl :file of byte;
2 :file;

f3 : TextFile;

2.4.10 YKazatenu

Kak npaBuno, npn 06paboTke onepatopa 06bSABNEHUSA NepeMeHHON
UMA_NEepPeMEeHHON:TUN_NepeMeHHO

KOMOWUAATOP  aBTOMAaTUYECKM  BblgensieT nNamaTb MNO4  MEpPEMEHHYH0
MMA_NEepeMeHHOW B COOTBETCTBUMM C YyKasaHHbIM Tunom. JocTyn K
00bSIBNEHHOW MNEepeMEHHON ocyullecTBnseTcs No eé umeHu. Mpu 3TOM BCe
obpalleHns K NepeMeHHO 3aMeHAOTCS afpecom A4Yeliku naMaTi, B KOTOPOW
XpaHuTcs eé 3HauyeHue. lMpy 3aBepllIeHMM NOAMPOrpaMMbl, B KOTOPO Oblna
onucaHa NepeMeHHas, NamsATb aBTOMaTMUYeCKN 0CBOOOXaeTcs.

[0CTyn K 3HAYeHU0 MNEePeMEHHOW MOXHO MOMY4YUTb MHbIM CNOCO6OM —
onpefennTb COGCTBEHHbIE MEPEMEHHbIE A1 XPaHEHUS aapecoB namsaTu. T
akune nepeMeHHble Ha3blBaKOT yKazaTensmu.

YKazaTenb — 3T0 NepeMeHHasi, 3Ha4eHeM KOTOPOI SIBNAETCA agpec namsaTw,
rae XpaHuTca 00beKT onpefenéHHOro tuna (gpyras nepemeHHas). Kak wu
nobas nepemMeHHas, ykasaTefnb A0/MKEH OblTb 00bABAEH. [Mpu 06bABNEHUM
yKasaTenei Bcerga yKasblBaeTCs TUM 00beKTa, KOTOpbI OyAeT XpaHWUTbCS Mo

[AaHHOMY afpecy:
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var UMsi_MnepeMeHHon : Jirmn;

Takuve yKa3saTenu HasblBalOT TUMU3IUPOBAHHLIMU. Hanpumep:

var p :J1integer;

/[Mo agpecy, 3annMcaHHOMY B NMePeEMEHHON p,
//6yfeT XpaHUTbCA NepeMeHHas Tuna int,
/Innn, gpyruMu cnosamu, p ykasbiBaet

/lHa TN paHHbIX integer.

B a3blke Free Pascal MOXHO 00bSBUTH YKa3aTenb, He CBSI3aHHbIN C KaKuM

NM60 KOHKPETHbIM TWUMOM faHHbIX. N4 3TOr0 NPUMEHAIOT CAyXXebHoe
cnogo pointer:

var UMs_nepemMeHHOoW : pointer;
Hanpumep:
var x, y : pointer;

MoAo6HbIE YKA3aTeNIM Ha3biBAlOT HETUMU3NPOBAHHLIMU W UCMONb3YIOT AN
06paBoTKM [AaHHbIX, CTPYKTypa M TUM KOTOPbIX MeHsTCS B Mpoliecce
BbIMOMIHEHWS MPOrPaMMbl, TO eCTb JMHAMUYECKN.

2.5 Onepauuu 1 BblpaXxeHUa

BbipaxeHune 3afaéT MOpSAAOK BbIMOMHEHUS [LeACTBUWA Haj [aHHbIMU U
COCTOUT M3 OnepaHAoB (KOHCTaHT, NMepeMeHHbIX, 06palleHnin K GyHKLMaMm),
KPYrnblX CKOBOK M 3HaKOB onepauuii, Hanpumep a+b*sin(cos (x) ). B
Tabn. 2.4 npefcraBfieHbl OCHOBHbIE OMepauun f3blka MPorpaMMupoBaHus
Free Pascal.

Tabnuua 2.4. OcHOBHble onepaunn fa3bika Free Pascal

Onepauyus LencTteune Twun onepaHgos  Twn pesynbTara
enviin/ envin/
+ C/oXeHue 5 o 5 o
BELLECTBEHHbIN BELLECTBEHHbLIN
+ cuensieHne CTPOK CTPOKOBbIi CTPOKOBbI

Lenbiii/ Lenblii/
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div

mod

not

and

or

Xor

shl
shr

in

<>

YMHOXEHNe

heneHne

LenoyncneHHoe aeneHmne
OCTaTOK OT AenieHund

apugpmeTnyeckoe/
noruyeckoe

apudmeTunyeckoe/
noruyeckoe U

apupmeTnyeckoe/
nornyeckoe NJ1A

apupmeTnyeckoe/

BELLECTBEHHbIN

uenblin/
BELLECTBEHHbIN

uenblin/
BELLLECTBEHHbIN

Lenblii
Lenblii

oTpuLaHune

Lenblii/nornyeckunii

Lenblit/nornyecknia

NOTMYECKOe UCKMKoYatolllee LieNblin/Nornyeckunii

NN
CIIBUT BNIEBO
CLIBWT BMpaBo

BX0XAeHNe B MHOXXECTBO

MEHbLLE

6onbLUe

MEHbLUE NN paBHO

6onbLUe nn paBHO

paBHO

He paBHO
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Lenblii
Lenblii
MHOXeCTBO

He
CTPYKTYPVPOBaHHbI
He

CTPYKTYPUPOBaHHbIN

He
CTPYKTYPUPOBAHHbIN

He
CTPYKTYPUPOBAHHbIN
He
CTPYKTYPUPOBAHHbIN
He
CTPYKTYPVPOBaHHbII

BELLECTBEHHbIN

uenbiin/

BELLECTBEHHbIN

BELLLECTBEHHbI

LieNbli
Lenbli

uenbiin/
NOTUYECKUi
uenbliin/
NIOTNYECKNN

uenblin/
JNIOTNYECKNA

Lenblii/
NIOTNYECKNA

Lenblii/
NIOTNYECKNIA

LieNbli
Lenbli

JIOTNYeCcKuit

JNIOTNYECKUi

NIOTNYECKUi

JNIOTNYECKNi

NIOTNYECKUi

NIOTNYECKNA

NIOTNYECKNA
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B CNOXHbIX BbIPAXEHUAX MOPSAOK, B KOTOPOM BbIMOMHAKTCA Onepawlum,
COOTBETCTBYET MpuopuTeTy onepauuii. B dA3bike Free Pascal npuHATbI
cneflytolme nNpUoOpPUTETbI:

1 not.

2 * [/, div, mod, and, shl, shr.
3. +, -, or, Xxor.

4, =,<>,>,<,>=,<=,

Mcnonb3oBaHne CKOGOK B BbIPOKEHMAX MO3BONMAET MEHSATb MOPSAAOK
BbIUNCNEHUNIA.

MepeligéM K NoAPO6HOMY PacCMOTPEHMIO OCHOBHbIX OMepauunin s3bika.

2.5.1 ApugmeTnyeckue onepayuu

Onepauun +, -, *, /| OTHOCAT K apuipMeTvyeckum onepaymam. Wx
Ha3HayeHne NOHATHO U He TpebyeT AONONHUTENbHbLIX MOSACHEHWIA.

Onepauun  LENOYUCNEHHON  apuPMeTUKM  (MPUMEHAKOTCA  TONMbKO K
LLeSIOYNCNIEHHbIM OrnepaHaam):

e div — uenoumcneHHoe fefieHne (BO3BpaliaeT LeNyw 4acTb
YyacTHOro, Apo6Has 4YacTb oTbpacbiBaeTcs), Hanpumep, 17 div 10
= ]_1

e mod — oCTaToK OT geneHus, Hanpumep, 17 mod 10 = 3.

K onepauuvam 6UTOBOM apu@MeTUKM OTHOCATCA ChefytolimMe onepauuu:
and, or, xor, not, shl, shr. B onepauusax 6UTOBOMN
apuMeTUKN 0eliCTBUSA NPOUCXOAAT HaJ 4BOMYHBIM MPeACTaBNeHNEM LEeNbIX
yucen.

ApunpmeTtnyeckoe WM (and)®. Ob6a onepaHAa MNepeBOASATCA B ABOUYHYIO

cucTemMy, 3aTeM  Haf, HUMW  MPOUCXOAMT  /IOTMYECKOe MopaspsigHoe
YMHOXeHWe onepaHioB No crefyowum npaBunam:
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land0=0
Oand 1=0
Oand 0=0

Hanpumep, ecnu A = 14 u B — 24» 1o ux aBonuHoe npeAcTaBneHne —

A = 000000000000LLIO » B = 0000000000011000- B pesynbrate
norndeckoro ymHoxeums A and B nonyunm 0000000000001000 wnmn 8 B

[JecATUYHON  cucTeme  cuucnenums  (puc.  2.11  Takum  o6pasom,

AKB = 14&24 = &

A= 0000000000001 110 14
B= 0000000000011 000 24
0000000000001 O0O00O0 8

Puc. 2.1. Tlpumep nornyeckoro ymHoxeHust A and B

ApudmeTtnyeckoe I (or)~. 3gecb 06a onepaHaa TakXKe MepeBOAsTCA B
ABOWYHYK CWUCTEMY, MOCNE Yero Haj HUMW MNPOUCXOAMT OrNYEecKoe
nopaspsigHoe Cl0XeHne onepaHAoB Mo cnefyoWmMM nNpaBuiam:

lorl=1
lor0=1
Qorl=1
Oor0=0

Hanpumep, pesynbTaT noruyeckoro cnoxeuus uuncen A —14 n B —24
oyger paseH A or B = 30 (puc. 2.21

92



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep

A= 0000000000001 110 14
wn

B= 0000000O0O0OO0O011000 24

0000000000011 110 30

Puc. 2.2. Tlpumep nornyeckoro cnoxeHua A or B

ApudmeTtnyeckoe mncknovarowee NN (xor). Oba onepaHga nepeBojATca B
ABOWYHYIKO CUCTEMY, MOCNe Yero Haj HUMW NPOUCXOAMT fOrnyeckas
nopaspsgHas onepauus Xor no cnefyrolinum npasunam:

Ixor1=0
Ixor0=1
Oxorl1=1
Oxor0=0

AputmeTnyeckoe oTpuuaHme (not). 3Ta onepaLus BbIMONHAETCS Haf OAHUM

onepaHAoM. MprMeHeHue onepauumn not Bbi3biBaeT MOGUTHY UHBEpPCUO”
[BOWMYHOIO npefcTaBneHus uncna (puc. 2.3).

A= ©°00000°°0001101 13

notA= NITT T2 TTTT 00T o notis=14

Puc. 2.3. Tlpumep apumeTM4ecKoro oTpuuaHunsa not A

Cosur Bneeo (M shl L). [BouyHOoe npeAcTaBneHne uyucna Jif
CLBWUraeTcsa BfIeBO Ha £, no3uuyuii. Paccmotpum onepauuto 15 shl 3.
Uucno 15 B ABOMYHOW cucTeme mmeeT Bug 1111. MNpu caBure ero Ha 3
nosvuum Bneso nonyumm 1111000. B fecsATUYHOM CUCTEME 3TO ABOUYHOE
yucno pasHo 120. Ntak, 15 shl 3 = 120 (pwuc. 2.4

3ameTum, 4YTO CABUT Ha OA4WH pa3pAan B/1EBO COOTBETCTBYET YMHOXXEHUIO Ha
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ABa, Ha ABa pa3pafa — YMHOXEHWUI Ha YeTblpe, Ha TPU — YMHOXEHUIO Ha
BOCEMb. Takum o6pa30M, onepauyund M shl L 3KBMBasieHTHa YMHOXXEHUO

ynucna M Ha 2 B cTeneHn £ .

Cosur Bnpaso (M shr L). B atom cnyyae ABOMYHOE MpencTaB/ieHUe
yicna N/ cABuraetca BNpaBo Ha £ MO3ULMIKA, 4YTO 3KBUBANEHTHO
LLleN0YNCNEHHOMY [efleHUI0 Yyncna M Ha 2 B CTeneHu . Hanpumep, 15
shr 1 = 7 puc.25T15 shr 3 = 2

0000000000001 111 15

CABUT Ha TPX NO3UL MUK

0000000001111000 15 shl 3=120

Puc. 2.4. Cpasur Bneso 15 shl 3

0000000000001111 15
CABWT Ha 0AHY MO3ULMIO
0000000000000111 15 shr 1=7

Puc. 2.5. Cpgsur snpaso 15 shr 1
2.5.2 Onepauyun OTHOLLEHNUS

Onepauun OTHOLWEHMA NPUMEHSOTCA K ABYM OnepaHgam M BO3BpaljatoT B
KayecTBe pe3ynbTara /I0rnyeckoe 3HayeHune. Takux onepauuim cemb: >, >=,
<, <=, =, 0, in. Pe3ynbtaT onepauun OTHOLIEHWUA — JNIOTUYECKOE
3HayeHue true (uctuHa) unn false (OXb).

HasHauyeHue onepayunii >, >=, <, <=, =, <> MNOHATHO. Pe3ynbTaT onepauunmn 2
> 3 — N0Xb, 5 > 4 — uUCTWUHaA. Pe3ynbTaT onepaymm x < y 3aBUCUT OT
KOHKPETHbIX 3HayeHWi x U Y. [loAcHUM, Kak paboTaeT onepauus in.

MepBbIM OMEpaHAOM 3TO omepauun A0/MKHO 6biTb N060€e BblpaXeHue,
BTOPbIM — MHOXECTBO, COCTOSAILLEE M3 3/IEMEHTOB TOrO e Tuna. Pe3ynbTar
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onepaunn true (VICTVIHa), eC/IN NeBbli onepaHa NpuHagnexmnt MHOXeECTBY,
YKa3aHHOMY cnpaBa.

2.5.3 Jlornyeckue onepaummn

B asbike Free Pascal onpegeneHbl crnefytolive fornyeckue onepauyuum or,
and, xor, not. Jlormyeckume onepauyuMuM  BbIMOMHAKTCA  Haj
NOTMYECKUMM 3HauveHuaMn true (uctuHa) n false (noxb). B Tabn. 2.5
npvBefAeHbl pe3ynbTaTbl 10FMYEeCKUX onepawmnin.

Tabnuua 2.5. Jlornyeckue

onepauymu
A B NotA Aand B A or BAXxorB
ttf t t f
t ff f t t
ftt f t t
fft f f f

B nornyeckmx BbIpaXXEHNAX MOTYT MCNONb30BaTbCA Oonepaynn OTHOLUEHUA,
Nlorn4vyeckumne u apVI(bMeTI/IHeCKI/Ie.

2.5.4 Onepauun Haf yKasaTenamu

Mpy paboTe C ykasaTeNsiMW MCMONb3YHOT OMepauuu MNofyuyeHus agpeca W
pasagpecayuu.

Onepauunsa nony4vyeHusa ajfpeca @ BO3BpalliaeT afjpec CBOero orepaHja.
Hanpumep:

var
a :real; //O6bsBNEHa BelleCTBEHHAA NepemMeHHas a
adr_a 0 real; //O6baBneH ykasaTesnb Ha Tun real

adr_a:=@a; //OnepaTop 3anuncbiBaeT B NepemMeHHyto adr_a
/lappec nepemeHHOl a
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Onepauus pasagpecauun J1Bo3BpalLaeT 3Ha4eHNe NePeMeHHOM, XpaHsiieecs

Mo 3afjlaHHOMY afpecy:

var
a :real; //O6bsBNEHa BelleCTBEHHaA NepemMeHHas a
adr_a Jreal; //O6baBNeH yKazaTenb Ha Tun real

a:=adr_a J1; //OnepaTop 3annCbiBaeT B NEPEMEHHYIO a
//3HayeHue, xpaHsLweecs no agpecy adr_a.

2.6 CraHfapTHble (hyHKUMN

B asbike Free Pascal onpegeneHbl CcTaHAapTHble  (YHKUUK
apugpmMeTMyeckumm onepaHgamm (taén. 2.6T
Tabnuua 2.6. HekoTopble apudmeTnyeckme yHKLUUN
Twn .
O603HayeHne  Twun pesynbTaTa [OeicTBne
aprymMeHToB
envliin/ envliin/
abs(x) H o A . MoZynb ynucna
BELLECTBEHHbIN BeL,eCTBEHHbIN
sin(x) BELLECTBEHHbIN BELECTBEHHbINA CUHYC
€ 05S(X) BELLECTBEHHbIN BeL,EeCTBEHHbIN KOCUMHYC
arctan (x) BELLECTBEHHbIN BELWECTBEHHbIA apKTaHreHe
Pi 6e3 aprymMmeHTa BeLECTBEHHbIN YMCNO N
EX[J(X) BHAECTBGHHHM BmﬂeCTBEHHHﬁ 3KCMOHEHTa ex
o . HaTypabHbIiA
In (X) BELLECTBEHHbIN BELLEeCTBEHHbIN yp
norapuem
sqr(x) BELLLECTBEHHbIN BeLECTBEHHbIN KBaapaTt ymncna
sqgrt(x) BELLEeCTBEHHbIV BelLeCTBeHHbI KOpeHb KBajpaTHbIN
int (x) BELLECTBEHHbI BELWECTBEHHbIN Lienas yacTb Yncna
frac (x) BELLECTBEHHbIN BELW,ECTBEHHbIN ApOOHas 4acTb Ymcna
round(x) BELLECTBEHHbIN Lenbli OKpYrneHue yncna
N . oTceKaHue Apo6HOIA
trunc(x) BELECTBEHHbIN LeNbli

4acTn 4ymncna
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random(n) LenbIi LeNbIl cnyyanHoe uucno ot 0
Oon

dyHKUMKN, onpeaeniéHHbIE B NporpaMmMHomM mogyne Math”

arcos(x) BELLECTBEHHbIN BELWECTBEHHbI apKKOCUHYC

arcsin (x) BELLLECTBEHHbI BELLECTBEHHbIN apKCUHYC

arccot (x) BELLECTBEHHbIN BELECTBEHHbI apKKOTaHTEeHC

arctan2 (y, x)

BELLECTBEHHbIN

BELLLECTBEHHbIN

apKTaHreHc y / x

cosecant(x) BeL,eCTBEHHbI BeLleCTBEHHbIN KOCEKAHC
sec(x) BELLEeCTBEHHbIV BelLeCTBeHHbI CeKaHe
cot(x) BELLEeCTBEHHbIV BeL,eCTBEHHbI KOTaHTeHC
tan (x) BELLEeCTBEHHbIV BeL,eCTBEHHbI TaHreHC
. . norapugm
InXPI(x) BELLLECTBEHHbIV BeLleCTBEHHbIN .
HaTypasbHbIA OT x 1
log 10O (x) BELLEeCTBEHHbIV BeL,eCTBEHHbIN AECATUUYHbIA norapugm
. . florapugm no
lop2 (x) BELLECTBEHHbI/ BeLleCTBEHHbIN
OCHOBaHMIO ABa
o . Jlorapugm ot x no
logN (n,x) BELLECTBEHHbIV BeLleCTBEHHbIN

OCHOBaHHMIO n

OnpefenéHHyto npobnemy npeacTaBnsieT BO3BEAEHWE x B CTEMEHb n =
Ecnu 3HauyeHMe CTeNeHW n — LieN0€ NONOXKMUTENbHOE YNCMO, TO MOXHO n
pas MepemMHOXWUTb x (4TO AAET GOnee TOYHbIV pe3ynbTaT M MNpW LEeNoM n

npeanoYTUTeNbHER) AN BOCNONb30BATLCS POPMYN0N~

IV = ennnr\ x > O
[xn = -ennn™\, x < O
KoTopas MPorpaMmMupyeTcs C MOMOLLbIO CTaHAAPTHLIX PYHKLMUIA A3bIKa:

e exp(n*1ln(x)) — AN NONOXKUTENLHOIO x
« -exp (n*In (abs (x))) — Ans oTpULATENLHOIO X =

[aHHyt0 e hopMyny MOXHO MCMONb30BaTh AN BO3BEAEHMS x B APOGHYIO
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CTeneHb n, rge n — OObLIKHOBEHHasa MpaBunbHasa Apobb Buaa k fl, a
3HamMeHaTeNb | — HeYyéTHbI. Ecnn 3HameHaTenb | — YETHBIA, 3TO
03HayaeT W3BfleYeHWe KOPHA YETHOW CTeneHW, CcrefoBaTeNbHO, €CTb
OrpaHWyeHuns Ha BbINMOSHEHNE onepauumn (X > 0).

Mpn BO3BeAEHWM 4Yucna X B OTpULATENIbHYH CTeneHb cnegyeT MOMHWTb,
yTo

Xn

Takum 06pa30M, ana  nporpaMmmMmupoBaHua BblpaXXeHUA, CoAepXKallero
BO3BE€AEHNE B CTeNneHb, Hago BHWUMaTEe/NIbHO MpoaHa/n3npoBaTb 3Ha4Y€HUA
KOTOpble MOTyT nNpuHMMatb X W 1, TaK KaK B HEKOTOPbIX cny4daax
Bo3BefleHNEe X B CTeMneHb 1 HEBLIMO/JIHUMO.

HekoTopble (yHKUWMKW, nNpeAHa3HayeHHble A8 paboTbl CO  CTpPOKamu,
npeacTaB/eHbl B Tabn. 2.7.

Tabnuua 2.7. PyHKLMM 06pabOTKM CTPOK

Tun Tun o
O603HaueHne OencTteune
aprymeHToB pesynbTata

Pa6oTa CO CTpoKamu

TekyLwas 41uH
length (S CTpoKa enoe

g (S) P H CTPOKM S
06beanHeHNe
concat (S1, S2,...) CTPOKM CTpOKa CTPOK S1,

S2, ...
KonumnposaHwue

CUMBO/IOB
CTpOKa, Lenoe,
copy(S, n, m) CTpOKa CTPOKKN S
Lenoe
HayMHas ¢ m-t

nosnymm

yaaneHue n

CYMBOJIOB U3
CTPOKa, Lienoe,
delete (S, n, m P 4 CTpoKa CTPOKM S

Lenoe HauMHas ¢ m-t
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insert(S, n, T)

pos (S1, S2)

chr (x)

ord(c)

CTPOKa, Lienoe,
Lenoe

CTPOKM

Lenoe

CUMBON

Mpeobpa3oBaHMe CTPOK B ApYyrue TUMb

StrToDateTame(S)

StrToFloat (S)

StrTolnt(S)

CTpoka

CTpoKa

CTpOKa
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CTpOKa

Lenoe

CUMBON

Lenoe

farta n Bpems

BeLleCTBEHHOe

Lenoe

nosnymm

BCTaBKa n
CMMBO/IOB B
CTPOKY S
HaymHasa ¢ m-t
nosmuumu

HoMep nosumu!
C KOTOpOWi
Ha4yMHaeTcs
BXoxpaeHue Sl
S1
BO3BpaLLlaeT
CMMBON C Koge
X
BO3BpALLAET K.
cMmBOna c

npeobpasyet
CUMBO/bI U3
CTPOKM S B fa
n Bpems
npeobpasyet
CUMBONbI U3
CTPOKM S B
BeLleCcTBEHHO!
4yncno
npeobpasyet
CUMBONbI U3
CTPOKM S B
BelLleCTBEHHO!
yncno
npeobpasyet
CTPOKY
CMBOJIOB S B
BHYTpeHHee
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npeacTaBeHr
Lenon unm
BELLIECTBEHHO)'
NepPeMeHHON ;
ecnm
npeobpa3oBaH
NpoLL/O
yCneLwHo,
Kod=0

Val(S,X,Kod) CTpOKa

O6paTHoe npeobpasoBaHue
npeobpasyet
DataTimeToStr(V) farta u Bpems CTpoKa [aty n Bpems
CTPOKY.
npeobpasyet
FloatToStr (V) BELLLECTBEHHOE CTPOKA BELLLECTBEHHO)
4ynucno B cTpor
npeo6pasyet
INntToStr(V) Lenoe CTpOKa uenoyncneHH!
4ynucno B cTpor
npeobpasyet
BELL,ECTBEHHO)
yucno VB
CTPOKY
CMMBOJIOB C
y4éToM hopme
F n napameTp
P, D

FloatToStrF(V,F,P,D) BellecTBeHHOE CTPOKa

MosicHMM Ha3HauyeHue pyHkumm FloatToStrF (V, F, P, D) . O6bl4yHO eé
ncnonb3yT And  (OopmMaTMPOBAHHOrO0 BbIBOA BELLECTBEHHOrO 4ucha.
3HauyeHna napameTpa F npeactaBneHbl B Tabn. 2.8. P — KOAN4YeCTBO
CMMBOJIOB B (JOPMMPYEMOI U3 Ymcna CTpoke, D — KOAM4YECTBO CMMBONIOB B
APO6HOW yacTu uucna.

Tabnuua 2.8. MapameTpbl pyHKumMnM FloatToStrF
dopmar HasHaueHue
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f fEXpO nent 3KCI'IOHeHLI,I/IaI'IbHaH (*)OpMa npegcraBneHna yucna, p —
MaHTucca, £) — nopsagok: 1.2345E + 10.

Uuncno B hopmate ¢ QMKCUMPOBAHHOW TOUYKOW, p — obLiee
ffFixed KO/INYECTBO UWUMpP B MPeLCTaBNEHUN yYucna, £) —
KOMNYeCcTBO LGP B APOOHOI yacTu: 12.345.

YHuBepcanbHbIi opmar, ucnosb3yet Hanbonee yao6Hy

ffGtneral
(hopMmy npefCcTaBNEHUS YMCna.
FENUmber Yucno B hopmate ¢ (OMKCMPOBAHHON TOYKOM, NCNONb3YeT
CUMBOJ pa3fenunTens TbiCAY Npu BbIBOAE GOMbLUMX YMCEN.
eHeXHbIW ¢opmar, cootBetcTByeT f fNumber, HO B
ffCurency A (pop y

KOHLE CTaBUT CUMBO ,D,eHe)l(HOVI €ANHNLBbI.

Mpumepom  paboTbl  ¢yHKumMnM FloatToStrF  cayxut  parmeHT
nporpaMmbi:

var
n :integer;
m: real;
S t: string;
begin
n:=5;
m: = 4. 8;
St == iBaHOB A. ’;
/IBbipaxkeHune chr(13) — cMMBON OKOHYaHUSA CTPOKMN.
/IAns BbIBOJA BELECTBEHHOMO YMcna W 0TBOANTCA 4 NO3nL UK
//BMecTe ¢ TOUKOI, ABE NO3ULMKN MOC/E TOYKMU.

Labell. Caption := *CTtygeHT ’+St+ “cgan ’+IntToStr ( n)+

" 3K3ameHoB. '+ chr (13)+ ’CpefgHuii 6ann coctaBun '+
FloatToStrF (m, ffFixed, 4, 2);

end;

Ero pesynbtatom 6ygert pasa:
CtypneHT WMBaHoB A. cpan 5 3K3aMeHOB.
CpegHuii 6ann coctasun 4.80.

B 1abn. 2.9 npuBeaeHbl QyHKUMW, NpeaHa3HauYeHHble Ans paboTbl C AATON U
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BPEMEHEM.

Ecnm B npouecce pa6oThbl Haj NporpamMMoli BO3HWKaeT Heo6X0o4MMOCTb B
CO3/laHNM MepeMeHHOM, pasMep KOTOPO HeW3BecTeH 3apaHee, UCMOMb3yHT

OnHaMuyeckyto namaTb”. B a3bike Free Pascal onepauuun pacnpegeneHus
namsaTN OCYLLECTBAAKTCA NO CPeACTBOM MpeAcTaBNeHHbIMK B Tabn. 2.10.

Tabnuua 2.9. dyHKUMK ans paboTbl € 4aTOW U BpeMeHeM

Tvn Tvn .
O603HaveHune [eicteune
aprymMeHToB  pe3y/sibTata
date 6e3 aprymeHTa fata-BpeMs  BO3BpallaeT TeKyLlyr aaTy
now 6e3 aprymeHTa garta-spems BO3BpalljaeT TeKyLLyto Aaty v
Bpems
time 6e3 aprymeHTa fata-BpeMs  BO3BpaliaeT Tekyllee Bpems
Tabnuua 2.10. ®yHKUMK Ans paboTbl C NaMATbIO
O603HayeHune [LelicTBue
adr(x) Bo3Bpalyaet agpec aprymeHra X.

BosBpalyaet pparMeHT AUHAMUYECKOW NamsaTH,
dispose(p) KOTOpbI paHee 6bln 3ape3epBMpoOBaH 3a
TUNU3NPOBAHHbIM yKasaTesnem p.

Bo3BpallaeT parMeHT AUHAMUYECKON NamaTh,
Freemen(p,size) KOTOpbliA paHee 6bln 3ape3epBUMPOBaH 3a
HEeTUNMU3NPOBAHHbLIM YyKa3aTenem p.

Pe3epBMpYyeT 3a HETUMN3NPOBAHHbIM YKa3aTenem p

GetMem(p, size . .
(p ) (hparMeHT AMHAMMUYECKO NamsATK pa3mepa Size.

PesepBupyeT (hparMeHT AMHAMUYECKO NaMaTn Ans
pa3MeLLeHns NepemMeHHOn 1 NoMeLLaeT B

New (p) TUNU3NPOBAHHbIN yKasaTeNb p afpec NepBoro
faiTa.
Bo3BpallaeT ANMHY B 6aTax BHYTPEHHErO
SizeOf(x) PaliaeT AnuHy yTp

npefcTaB/eHNs YKa3aHHOT0 06beKTa X.
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Puc. 2.6. Nnnoctpauna K 3agave 2.1

C nogpoOHbIM oOnucaHneM MpuUBEAEHHBIX B 3TON rnaBe (YHKUUA W
MHOXECTBOM APYrUX (QYHKUUA MOXHO O03HAKOMUTLCA B CMNPaBOYHOM
cucteme Lazarus.

PaccMOTpMM peLLeHmne 3aa4l C MCNO/b30BaHWEM CTaHAAPTHbBIX (YHKLNIA.

SAOAYA 2.1. W3BecTHbl [ANIMHLI CTOPOH TpeyronbHuWkKa a, 6 u cC.
Bbluncnute naowags S > NepumeTp p U BEAUYUHBLI YINOB &, p U Y
TPeyrosibHuKa fpuc. 2.61

Mpexae uYeM MPUCTYNUTb K HamMWCaHUO  MPOrpammbl, BCMOMHUM
MaTemaTuyeckne GopMynbl, HEO6XOAWMble [ANA peweHus 3agaun. [Ons
BbIUNC/IIEHUS  M/IOWAAN  TPeyrosbHUKA MNPUMEHUM  TeopeMy [epoHa:

S = y‘r(l'— a)(r— b)(r - ¢), roe Fr—(adb+¢c)/2 —
nonynepumeTp; OAWH 13 YINOB HailgéM No Teopeme KOCUHYCOB:
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Puc. 2.7. TlpoeKT hopmbl K 3apade 2.1

Tabnuua 2.11. 3aronoBKM KOMMOHEHTOB
(hopMbl, NpeacTaBNeHHOW Ha puc. 2.7

KoMMNoHeHT CsoiictBo Caption
Forml MapameTpbl TpeyronbHWUKa
Labell BBegute [A/NWHBI CTOPOH
Label2 a=

Label3 b=

Label4 c=

Label5 BennynHbl yrnos
Label 6 alfa=

Label7 beta =

Label 8 gamma=

Label 9 TMepumerp P=
Labell0 Mnowapb S=
Buttonl BbIHNCIUTb

cos(ot) = (b2 4 (r —a2) /(2 *b +c); BTOpPO/A MO TEOPEME CUHYCOB:
sin(/3) = bra «YyLWI(Q); Tpetunit no opmyne: 7 = % — (& + ,3).

PelleHMe 33,24 MOXHO pa3buTb Ha CrefytoLme aTanbl:

1. OnpegeneHne 3HayeHuii a, b u c (BBOA BenMYMH a, b u ¢ B
namsaTb KOMMNbOTEPA).

2. Pacuyét 3HayeHuin S, P, a, Pu y n 7 no npuBeféHHbIM BbllLle
(hopmynam.

3. BbiBof 3HaueHuii S, P, a, puymn 7.

Mpouecc pa3paboTKM HECNOXHOro MNPOrpamMHOro MHTepdgerica onucaH B
rnase 1. MonbiTaliTeCb CaMOCTOATE/NbHO pa3paboTaTb BHELWHWI BUJ, LaHHOM
nporpaMmmbl. PasmecTuTe Ha (hopMe [LecATb MeTOK, Tpu Monsf BBOLA W OLHY
KHONKY. W3MeHMTe 3aronoBku (opmbl M MeToK (cBolicTBo Caption) B
cooTBeTCTBMM C Tabn. 2.11. B kayecTBe cBoiicTBa Text KomnoHeHToB Editl,
Edit2, Edit3 ycTtaHoBUTe npoben. B pesynbTaTe opmMa A0MKHA BbIFNSAETb
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TaK, KaK NnokKasaHo Ha pucC. 2.1.

NTaK, npoekT (opmbl roto. B OKHe nporpamMmHOro koga cpefbl Lazarus
aBToMaTuyeckn copmumpoBan CTPYKTYpY MOAYNs, Mepevyncning HasBaHuUA
OCHOBHbIX pa3genioB. [IBOVHONW LLeNYOK NO KHOMKE BbluncnuTb NpuBeaéT K
c034aHNto npoueaypbl TForml .ButtonlIClick B pasgene
implementation:

procedure TForml. ButtonlIClick ( Sender :TObject);
begin
end;

n eé onucaHuio B pasgene interface. TlOHATHO, 4TO CcO3faHHas
npouesypa He COLEPXWUT HW OAHOW KOMaHAbl. 3afjaya nporpammmcra —
3amno/IHUTL WabioH onucaHMAMM 1 onepatopamu. Bce KoMaHAbl, YKa3aHHble
B npouegype Mexay cnosamu begin n end, OyayT BbIMOMIHEHbI NPU LENYKe
no KHOMKe BbINONHUTS. B HaLluem cnyvae npouesypa
TForml .ButtonlClick 6yaer umetb BUA:

procedure TForml. ButtonIClick ( Sender :TObject);

/lOnncaHne nepemMeHHbIX:

/l'a, b, C - CTOPOHbI TPEYTrONbHUKA;

/I alfa, beta, gamma - yT/bl TPeyronbHUKa,

/'S - nnowanb TPeyronbHUKa,;

Wx- nofynepumeTp TpeyrosbHuKa

//Bce nepeMeHHble BeLeCTBEHHOIO Tuna,

var a, b, ¢, alfa, beta, gamma, S, r :real;

begin

/I3 noneii Beoda Editl, Edit2, Edit3 cunTbiBatOTCS BBEAEHHbIE CTPOKMN,
/lc nomowbro yHKuMK StrToFloat(x) npeobpa3oBbiBalOTCA

//B BeleCTBEHHbIE YMCNa WU 3anNnCbIBAOTCA B NMepeMeHHble a, b, C.
a:= StrToFloat ( Editl. Text);

b:= StrToFloat ( Edit2. Text);

c := StrToFloat ( Edit3. Text);

/[BbluncneHne 3HavyeHMsa nonynepumMeTpa.

r:=(at+b+c)/2;

/IBbluncneHne 3HaYeHNUa naoLaan,

/lpna BblYMCNEHNA NPUMEHSETCA (YHKUMS:

/1 'sqrt(X) - KOpeHb KBagpaTHbIA U3 X.
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S=sqrt(r*(r-a)*(r-b)*(r-c));
//BbluncneHuve 3HavyeHusa yrna alfa B pagnaHax.
/14N BblYNCNEHNA NPUMEHAEM DYHKLNN:
/l acos(X) - apKKOCUHYC X;
/1 sqr(x) - BO3BeAEHME X B KBaApar.
alfa ;= arccos (( sqr (b)+ sqr (c)-sqr(a))/2/b/c);
/[BbluncneHve 3HavyeHusa yrna beta B paguaHax.
/14N BblYNCNEHNA NPUMEHAEM DYHKLNN:
/' asin(x) - apKCUHYC X;
beta :=arcsin (b/a * sin (a 1fa));
/[BbluncneHne 3HavyeHMsa yrna gamma B paguaHax.
/IMaTtemaTuyeckas NOCTOAHHAsA onpejenieHa (yHKLMen 6e3 aprymeHTa pi.
gamma:= pi -( alfa+beta );
/ITMepeBoa 13 pagnaH B rpagychl,
alfa :=alfa * 180/ p i;
beta :=beta * 180/ p i
gamma:=gamma * 180/ p i
//0nsa BbIBOAA Pe3ynbTaTOB BbIYUCEHUIA UCNONb3YEM
/lonepaynto cnuaHns cTpok "+ n pyHkumo FloatToStrF(x),
//lkoTopas npeobpa3oBbiBaeT BELWECTBEHHYO MEPEMEHHYIO X B CTPOKY
/In BbIBOAWT ee B YKa3zaHHOM (hopmarTe, B HalleM C/y4ae
//nof, nepeMeHHy0 OTBOAUTCA TPU NO3ULUN, BKIOYASA TOUKY
/In HONMb NO3ULNIA NOCe TOYKK.
//BennymnHbl yrnos B rpagycax BbIBOAATCA Ha (hopmy
/[B cooTBeTCTBYIOWME 06BEKTLI TUMA HAAMMUCH.
Label6. Caption := *alfa= *+FloatToStrF ( alfa, ffFixed, 3, 0);
Label7. Caption := "beta= ’+FloatToStrF ( beta, ffFixed, 3, 0);
Label8. Caption := 'gamma= "+FloatToStrF (gamma, ffFixed, 3, 0);
/Iicnonb3yem yHKumio FloatToStrF(x) gns hopMaTnMpoBaHHOTO
//BbIBOAA, B HAaLLUEM C/yyae MOA BCe YMC/IO OTBOAWUTCA NATb NO3ULUN,
/IBKNOYasa TOUKY, U ABe MO3ULMIA NOCNE TOUKN.
//[3HaveHna nnowaan n nepuMeTpa BbIBOAATCA Ha OpMy.
Label9. Caption := 'MepumeTtp P= "+FloatToStrF (2 * r, ffFixed, 5, 2 );
LabellO. Caption := Tnowaab S= "+FloatToStrF ( S, ffFixed, 5, 2);
end,;

O6patnTe BHWMaHMWe, YTO OblNM HaMUCaHbl BCEro [fecATb KOMaHA,
npefHa3Ha4yeHHbIX AN peleHns nocTaBneHHOW 3agaun. OCTanbHOW TEKCT B
OKHe  pefakrtopa Co03faéTca  aBTOMartunyecku. B pesynbtate  Becb
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nporpamMmmHsbIi Kof (663 KOMMeHTapueB) UMeeT BuUA:

unit Unitl,
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls, Math;
type
{TForml }
TForml = class (TForm)
Buttonl : TButton;
Editl : TEdit;
Edit2 : TEdit;
Edit3 : TEdit;
Labell : TLabel;
LabellO : TLabel;
Label2 :TLabel;
LabeB :TLabel;
Label4 : TLabel,
LabeB :TLabel;
LabeB :TLabel;
LabeB :TLabel;
Label8 : TLabel;
LabeB :TLabel,
procedure ButtonIClick ( Sender : TObject);
private
{ private declarations }
public
{ public declarations }
end;
var
Forml :TForml;
implementation
{TForml }
procedure TForml. ButtonIClick ( Sender : TObject);
var a, b, c, alfa, beta, gamma, S, r :real,
begin
a:= StrToFloat ( Editl. Text);

107



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep

end;

b:= StrToFloat ( Edil2. Text);
¢ := StrToFloat ( Edit3. Text);
r:=(a+b+c)/2;
S=sqrt(r*(r-a)*(r-b)*(r-c));
alfa :=arccos (( sqr (b)+ sqr (c)-sqr (a))/2/b/c);
beta := arcsin ( b/a * sin (alfa));
gamma:= pi -( alfa+beta );
alfa ;= alfa * 180/ p i;
beta :=beta * 180/ p i
gamma:=gamma * 180/ p i;
Label6. Caption := "a 1fa= "+FloatToStrF ( alfa, ffFixed, 3, 0);
Label7. Caption := *beta= ’+FloatToStrF ( beta, ffFixed, 3, 0);
Label8. Caption := "gamma= "+FloatToStrF (gamma, ffFixed, 3, 0);
Label9. Caption := TepumeTp P= "+
FloatToStrF (2 * r, ffFixed, 5, 2 );
LabellO. Caption := "Mnowagb S= *+FloatToStrF ( S, ffFixed, 5, 2);

initialization
{$1 unitl.Irs}

end.
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Puc. 2.8. PesynbTaT paboTbl NporpamMmmsbl K 3agade 2.1

Ha puc. 2.8 npeacTaBfeHO AManoroBoe OKHO, KOTOPOE MOSBUTCS, €ec/u
3anyCcTWUTb 3Ty NPoOrpammy, LENKHYB N0 KHOMKE BbIYNCANTS.

Tenepb HanuWweM KOHCO/IbHOE NMPUIOXEHWE ANA pelleHns 3Tou 3agaun. Ana
3TOro 3anycTMM TEKCTOBbIA pegakTop Geany. BbinonHuM KomaHgy dain —
New with Template — Pascal Source File. B OTKpbIBLIEMCSH OKHE peaKTopa
BBeAEM CNnefyoLNin TEKCT Nporpammbl.

program pr3;

/IMoaknoyeHne mogynsa ans paboTbl C MaTEMATUYECKUMU PYHKUUAMMU,
/lcm. Tabn. 2.6.

uses math;

//OnncaHne BCeX UCMOMb3YEMbIX NMEPeMEHHbIX.
var a, b, ¢, r, s, alfa, beta, gamma : real,

begin

//BBOf CTOPOH TPerofibHUKa.

writeln ( ’BBeguTte CTOPOHbI TpeyronbHMKa ’);
readin (a, b, ¢);

/[BbluncneHne 3HavyeHnsa nonynepumMeTpa.
R:=(atb+c)/2;

/IBblunCNeHne 3HaYeHUA NoLaan,

/lans BblMMCNEHNSA NPUMEHSETCA DYHKLUMS:

/1 sqrt(x) — KOpeHb KBafApaTHbIN U3 X.
S=sgrt(r*(r-a)*(r-b)*(r-c));
//BbluncneHuve 3HaveHusa yrna alfa B pagnaHax.
/[0ns BbIYUCNEHNA NMPUMEHAEM DYHKLMW:

/I acos(x) - apKKOCUHYC X;

/I sqr(x) — BO3BeAEHME X B KBaApaT.

alfa := arccos (( sqr (b)+ sqr (c) -sqgr(a))/2/b/c);
/[BbluncneHune 3HavyeHusa yrna beta B paguaHax.
/[0ns BbIYUCNEHNA NPUMEHAEM DYHKLMW:

/I asin(x) - apKCUHYC X;

beta := arcsin (b/a * sin ( alfa));

/[BbluncneHne 3HavyeHnsa yrna gamma B paguaHax.
/IMaTeMaTunyeckas NocTOAHHasA onpejeneHa
llthyHKUMel 6e3 aprymeHTa pi.

gamma:= pi - ( alfat+beta );
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/ITepeBoa 13 pagnaH B rpagychl,
alfa :=alfa * 180/ p i;
beta :=beta * 180/ p i
gamma:=gamma * 180/ p i;
//BbiBOA, NNOWAAN N CTOPOH TPEYro/IbHUKA.
writeln ( 'Tnowaab TpeyronbHnka = °, S :6 :2);
writeln ( "alf= alfa:6:2, * bet= beta :6 :2, gam= gamma :6 :2 ),
end.

Onsa komnunaumm nporpammbl B Geany Heo6X0AMMO BbIMOMHUTL KOMaHAy
MocTponts — Cobpatb (F8), ans 3anycka — [MocTpouTb — BbINOAHUTD
(F5). Ha pwuc. 2.9 npeacTasneHbl pesynbtaTbl paboTbl MPOrpaMmbl.

BBeanTe CTOPOHbLI TPEYronbHMUKa
345

Mnowanb TpeyronbHuka = 6.00
alf= 36.87 bet= 53.13 gam= 90.00

Puc. 2.9. PesynbTaTbl paGoTbl KOHCOMLHOIO MPUMOXEHUS PELLEHUS 3a7aum
2.1

N Tloapo6HO 0 npoueaypax U GyHKUMAX CM. B rnaBse 4.

2)  [eicTtBms Hag 4mcnamm, NpefCTaBNEHHbIMW B 3KCMOHEHUManbHOM
(hopme, HasbIBAOT apuUMETUKON C NNaBaloLLleil TOUKOM, TaK Kak NoNoXeHune
[EeCATUYHON TOUYKM MEHSeTCs B 3aBUCUMOCTU OT NopsjKa Yucna.

3) Yucno B 06bLIYHOM €ro npeAcTaB/ieHUM HasblBAOT YUCIOM C
(hUKCUPOBAHHOM TOUKOIA.

4) TMofpo6HO 0 MaccmBax CM. B rnaee 5

5 KOHBHOHKUMSA.
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6) [AUn3bIOHKUKS.

7)  TobuTHad WMHBepcus — 3aMeHa B 4BOWYHOM TMpPeLCTaBNEHUN yucna
Hynen eguHULAMU, eAUHUL, — HYNSAMW.

8 Omn (yHKuum OygyT paboTaTb TOMBKO B TOM C/lyyae, eC/m B TeKCTe
OCHOBHOW Mporpammoii nocse Kn4eBoro cnosa Unit ykasaTb uma M ath.
9 dopmyna GopmupyeTca cnefylowmMm 06pasom: norapumupyem
BblpaXeHue x n, nosiy4yaetrca nin(x), 3ateM 3KCMOHeHLMpPYeM MnocnefHee.

10) [duHamuyeckas namsaTb — 3TO 06/1acTb NamATW, KOTopas B npouecce
KOMMUAALUN OTBOAUTCA ANA XPaHEHUA BPEMEHHbIX JaHHbIX.
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Onepatopbl ynpasneHns

B aTol rnaBe M3n0XeHa MeTOAMKa COCTaBNEHWUA afirOPUTMOB C MOMOLbHO
6/10K-CXeM M ONMcaHbl OCHOBHble OMepaTopbl A3blKa: YCNOBHbIN onepaTop ff,
onepaTtop BblG6opa case, onepatopbl uUukna while..do, repeat..until, for..do.
MpuBogMTCcA 60MbLIOE KOAMYECTBO MPUMEPOB COCTaB/eHUA MNpOrpamm
pasNNYHOM CNOXHOCTMW.

3.1 OCHOBHbIE KOHCTPYKLUN anropnutma

Kak npasuno, CO34aHMIO  MporpaMmbl  NpeflecTsyer  pas3paboTka
anroputma”™. ANroputM — 370 YETKOE ONUcCaHWe MNoc/ef0BaTe/lbHOCTU
[IeNCTBWI, KOTOpble HEOOXOAMMO BbIMNOAHWUTL AN TOro, 4TOoObl MpK
COOTBETCTBYIOLMX WUCXOAHbIX [AaHHbIX MOAYYUTb Tpebyemblil pesynbTar.
OfHUM 13 cnocoboB npefCcTaBNeHUs anroputma senserca 6nok-cxema. Mpu
COCTaB/IeHUN ONOK-CXeMbl BCe 3Tamnbl peleHus 3agayunm m3obpaxarTca C
MOMOLLbIO pPas/IUYHbIX TFeOMeTpUYecKUX uryp. TN QUrypbl HasblBalOT
6n1oKamn ¥, Kak npasBuno, COMPOBOXAAKT TeKCTOM. [locnefoBaTeslbHOCTb
BbIMOMIHEHMA 3TANOB YKasblBalOT NPU MOMOLLU CTPESIOK, COeAUHAOWMNX 3TU
610KM. TUNWYHble 3Tanbl peleHns 3ajadn m3obpaxarTcs Ccnefyrwumu
reoMeTpuyecKMMu urypamu:

e 650k Havyana (koHua ) (puc. 3.I'). TekcT BHyTpu O6noka: "Havano"
("KoHeL");

Puc. 3.1. Bnok Hayana (KoHua) anroputma

e 650Kk BBOAA (BblBOAA ) faHHbIX (puc. 3.21 TekcT BHYTpu 6n10Ka: "BBOA"
("BbIBOA™ wAM  "meyatb') M CNUCOK BBOAMMbBIX (BbIBOAWMBIX)
MepemMeHHbIX;

Puc. 3.2. Bnok BBoga (BbiBOAA)
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e 6NOK pelieHns, unm apugmeTndeckunin (puc. 3.3Y BHyTpum 6noka

3anncbiBaeTCcA AEIZCTBME, BblYMCNTENbHAA onepayna wanm rpynna
onepauuii;

Puc. 3.3. ApudmeTtunyeckunii 6nok

e YCNOBHbI 610K Tpuc. 3.4 Jlornyeckoe YcCnoBue 3anucbiBaeTcs
BHYTPU 6noKa. B pesynbTaTe MpOBEPKM YCNOBUS OCYLLECTB/SETCS
BbIGOP OAHOrO M3 BO3MOXHbIX MyTeli (BETBEN) BbIYMCAUTENBHOIO
npouecca.

Puc. 3.4. YcnoBHbIN 610K

PaccMOTpeHHble 6/10KM MO3BONSKOT ONMUCaTb TPU OCHOBHbIE KOHCTPYKLMM
anroputT™Ma : JIMHeNHbIA  Mpouecc, pasBeTBAANOWMIACA Mnpouecc U
LMKNMYECKUA npouecc.

JInHelHbIA npouecc — 3TO KOHCTPYKUMSA, npeAcTaBnatoulas Ccobow
nocnegoBaTeslbHOE BbIMONHEHWE ABYX UM 60nee 6/10KOB Mpuc. 3.5Y

PasBeTBNAOLWMICA npolecc 3aAaéT BbIMONHEHWE OAHOrO WAU  ApYroro
onepaTopa B 3aBUCUMOCTU OT BbINONHEHUS ycnoBus (puc. 3.6).

Linknnyecknini npouecc 3afaéT MHOTOKpaTHOE BbIMO/SIHEHME onepaTopa unu
rpynnsl onepaTtopoB (puc. 3.79

n3
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Puc. 3.5. JInHeiHbIA npouecc

Puc. 3.6. PasBeTBnsawowmiica npouecc

Puc. 3.7. Lmknunyecknin npouecc
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Hepr,CI,HO 3aMeTUTb, 4YTO KaxKfad M3 OCHOBHbLIX KOHCprKLI,VII‘/JI aJiropnuTma
NnMeeT oAunH BXo4 U OAMH BbIXOA4. OTO NO3BOJNSET BK/aAblBaTb KOHCTPYKUWN
apyr B gpyra npoun3BOJIbHbIM o6pa30M N COCTaBNATb alropnTmMmbl AnAd
peweHns 3agay 060 CNOXHOCTH.

PaccMoTpuM  onepatopbl  A3blka  nporpammupoBaHua  Free  Pascal,
peanun3yoLime 0CHOBHbIE KOHCTPYKUMU anroputma.

3.2 Onepartop npuceanBaHuS

OnepaTop npuceanBaHus B A3blke Free Pascal cocTouT u3 ABYyX CMMBOJ/OB:
[BOETOYMA UM 3Haka paBeHcTBa. CWMBONLI = BCerga nULIYT CAWUTHO.
Mpobenbl gonyckawTca Mepes CUMBOMIOM [BOeTOYMA U MOCne CMMBONA
paBeHCTBa.

B o6Lwem cnyyae ornepaTop NpucBavBaHUs UMeeT BUA:
MMSA_NEePeMEHHO = 3HaYeHWE;

rge 3HayeHue — 3TO BblpaXeHWe, NepeMeHHas, KOHCTaHTa UM PyHKUuA.
BoinonHseTcs onepatop Tak. CHavana BblYUCAAETCA 3HAUYEHWE BbIPaXKeHUs,
yKasaHHOro B MpaBO yacTW onepaTopa, a 3aTem ero pesynbTar
3anucblBaeTcs B 06nacTb namaty (NMepeMeHHyl), UMS KOTOPOWA YKas3aHo
cneea. Hanpumep, 3anucb a:=b 03HayaeT, 4TO TMNEPEMEHHON a
npucBaMBaeTCa 3Ha4YeHue BbipaXKeHus b.

Tunbl nNepemMeHHOW a U BbIpaXeHWs b [JOMKHbI coBmajatb WAM 6ObiTbh

COBMECTMMbIMU AN NpUCBanMBaHWA, TO eCTb TUM, K KOTOPOMY MPUHAANEXUT
b, AOMKEH HaxXxOAMTbCS B rpaHMLax TUMa nepeMeHHO a.

Onepatop npucBamMBaHMUA, Kak W N060W Apyroin onepatop B fA3blke Free
Pascal, oTgenseTcs OT Apyrux TOUKOM C 3ansaToM.

3.3 CocTaBHOI onepatop

CocTaBHOli omepaTop — rpynna onepaTopoB, OTAENEHHbIX APYr OT Apyra
TOYKOM C 3anATON, HauyMHawowmxca co cnyxebHoro cnosa begin wu
3aKaH4MBaKLLMXCA CNyXebHbIM cnoBoM end:
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begin
onepartop_1,;

onepaTop_n
end;

TpaHCNATOp BOCMPUHUMAET COCTABHOW OMepaTop Kak OAWH orepaTop.

3.4 YCcnoBHble onepatopsl

B s3blke Free Pascal ogHa U3 OCHOBHbIX KOHCTPYKUWIA anroputMma,
pa3BeTBAAOLWLMIACA NpoLecc, peannm3oBaHa ABYMS YCNOBHbIMY OnepaTtopamMu:
if ncase. PaccmMOTpUM KaXablli U3 HUX.

3.4.1 YcnosHblin onepatop if..then..else

Mpn peweHUn 6OMbLWIMHCTBA 3ada4y MNOPSAOK BbIYMCNEHWIA 3aBUCUT OT
onpefenéHHbIX YCNOBWUIA, Hanpumep OT WCXOAHbIX AAHHbIX WAW  OT
MPOMEXYTOUHbIX pPe3y/nbTaToB, MOJYYEHHbIX Ha NpeablayLWmnx Lwarax
nporpaMmbl. [ns opraHusaunn BbIYUCNEHWUIA B 3aBUCMMOCTU OT Kakoro-
nnm6o ycnoems B A3blke Free Pascal mcnonb3yeTcs YCNOBHbIA onepaTop
if. .then. .else, KoTOpblli B 06LIEM BM/E 3aNNCbIBAETCA Tak:
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Puc. 3.8. Anroputm ycnoBHoro onepatopa if..then..else
ifycnosue then onepatop_1 else onepatop_2;

rope if ..then.. else — 3ape3epBMpoBaHHbIe C/i0Ba, yCc/fioBue —

Bblpa)XeHne noruyeckoro Ttmna”, onepaTtop_l1 wu onepaTtop_2 —
no6ble onepaTopbl A3bika Free Pascal.

PaboTa yCNOBHOro onepatopa opraHu3oBaHa cnegyrowmm obpasom. CHavana
BbIYMCNAETCA BbIpaXeHMe, 3anucaHHoOe B YCNOBMMW. EcCAM OHO wumeer
3HayeHne nctuHa (True), To BbiNONHAeTCS onepaTop_1. B npoTuBHOM
Cnydyae, Korga BblpaxeHue umMeeT 3HayeHue noxb (False), onepaTtop_1
NUTHOPUPYETCA 1 ynpaBneHne nepegaércs onepatopy_2.

Anroputm, KOTOpbIi peann3oBaH B YC/I0BHOM onepaTope
if. .then, .else, npeacrasneH Ha puc. 3.8.

Hanpumep, 4TOObl CPaBHUTb 3HAYEHUS MEPEMEHHBIX x W Y, HYXHO
c03AaThb cneyloWmniAi NporpaMmHbIi Koa;

write (*x= "); readIn (X );
write (*y="); readin (y);
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if x=y then
writeln ( ’3HayeHMe X paBHO 3HAYEHUIO Y ™)
else writeln ( ’3HayeHWe X He PaBHO 3HAYEHUO Y );

Ecnu B 3amave TpebyeTcs, 4TOOGbI B 3aBUCMMOCTM OT 3HAYEHMS YCOBUA
BbINOMHANCA He OAMH OMepaTop, a HEeCKO/bKO, HeobXxoAuMO MCMONb30BaTb
coCTaBHOW oneparop:

ifycnosue then
begin
onepatop_1;
onepatop_2;

oneparop_n;
end
else
begin
onepatop_1;
onepartop_2;

onepaTop_n;
end;

AnbTepHaTMBHadA BETBb else B YC/10BHOM onepartope MOXeT
OTCYTCTBOBaTh, €C/IN B Heil HeT HEeo6X0aMMOCTN:

ifycnosue then onepartop;
nnm
ifycnosue then
begin
onepatop_1;
onepatop_2;

onepaTop_n;
end;

B Takom "yceuéHHOM" BMAe YC/MOBHbI onepaTtop paboTaeT Tak: onepaTop
(rpynna  onepatopoB) nubo  BbINOMHAETCA, /MGO  nponyckaetca B
3aBMCMMOCTM OT 3HAYEeHWA BblpaXeHWA, MNpeAcTaBAOLWEro Yycnosue.

ANropuT™M 3TOrO YCNOBHOTO mnpouecca npeacrasneH Ha puc. 3.9.
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MpumMep NPMMeHeHUs YCNOBHOTO onepatopa, 6e3 anbTepHaTUBHOW BETBU
else MOXeT ObITb TaKUM:

write (*x="); readln ( x);

write ("y="); readln (y);

c:=0;

{3HauyeHne nepemMeHHON C N3MeHSAETCA TOMIbKO NpPW ycnosumn,}
{uTO X He paBHO V.}

if (x<>y) then ¢ :=x+y;

{BbIBO[, Ha 3KpaH 3HAYeHUs NepemMeHHOW c}

{BbINONHAETCA B NHOOOM Ccnyyae.}

writeln ( ’3HayeHue nepemeHHON ¢=’, C);

YcnoBHble onepaTopbl MOryT 6GbITb BNOXEHbI ApYyr B Apyra. Mpu BOXEHUAX
YC/MIOBHbIX 0OMepaTtopoB Bcerga AeiCTBYeT npaBwuio: anbTepHaTuBa else
cumTaeTcs npuHagnexauieni 6navxanwemy if, umetolwemy BeTBb else.
Hanpumep, B 3anucKu oH npuHagnexuT onepatopy if cycnosumem_1.

Puc. 3.9. AnroputMm ycnoBHoro onepatopa if 6e3 anbTepHaTUBHOI BETBM
else

ifycnoBHe_| then
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ifycnosmne_2 then
onepatop_A
else onepatop_b;

onepatop_b OTHOCMTCA KYC/MIOBUIO _2, @ B KOHCTPYKLUUK

ifycnoBHe_| then
begin
nycnosue_2 then
onepatop_A;
end
else onepatop_b;

[ns  cpaBHeHWA MNepeMeHHbIX B YC/O0BHbIX BbIPOXEHUAX MNPUMEHSAIOT
onepaunnm OTHOLWEHNA © =, o, <, >, <=, >=. YC/OBHbLIE

BblpaXXEHMA COCTABNAKT C UCNOMb30BaHWEM NOTMYeCKUX onepaunin and, or
n not. B A3bike Free Pascal npnopuTeT onepaumnii OTHOLWEHNSA MeHbLUE, YeM Y
NOTNYECKMX Onepawuuin, No3TOMY COCTaBHble 4acTU CNOXHOIO IOrMYeCcKoro
BbIpaXXEHWA 3aK/0Ya0T B CKOOKM.

[0NyCTUM, HY)XHO NPOBEPUTb, NPUHALNEXUT N NePeMeHHas x WHTepBany

[0, 6]. YcnoBHbIn onepaTop 6yaeT MMeTb BUA:
if (x>=a) and ( x<=b ) then...

3anucb

if x>=a and x<=b then...

HeBepHa, TaK Kak (PakTUYecku GyaeT BblUMCNSTLCS 3HAUYEHME BblpaXeHUs

x>=(a and x)<=b.
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Puc. 3.10. Ipathnueckoe npeacraBneHune 3agaum 3.1

PaccMoTpuM Mcnonb3oBaHUe onepatopa i f Ha npumepax”.

3AO0AUA 3.1. [aHO BewecTBEHHOe 4ucno x. [Ana QyHKuuW, rpapuk
KOTOpoW npuBeAéH Ha puc. 3.10. BbIMUCAUTb y = f(x) m

AHanMTUYeckn yHKUMIO, NpeacTaBneHHY Ha puc. 3.10. MOXHO 3anucaTtb
Tak:

|L‘| a:<-2,

Y(x) <x2, —2< x <1,

[1, nr>1.
CocTaBUM CMOBECHbIN anropuTM pPeLleHns 3TOl 3adayuun:

1. Hauano anroputma.

BBog uncna x (aprymeHT (yHKUUN).

3. Ecnu 3HauyeHme x MeHblle NGO paBHO -2, TO Nepexos K n. 4, nHaue
nepexog K n. 5.

n
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4. BbluncneHune 3HadyeHUa QPyHKUMK: y = 4, nepexof K n. 8.
5. Ecnu 3HayeHue x 6onble nNMbo paBHO 1, TO nepexoj K n. 6, nHaye
nepexog K n. 7.

BblunvcneHne 3HaYeHUs (yHKUMKU: y — 1, nepexog K n. 8.
BbluncneHne 3HaYeHUS YHKUMKN: y = x2 m

BblBOZ 3HAUEHWIA apryMeHTa x W QYHKLUAN Y .
KoHel, anropuTma.

© oo N o

Bnok-cxema, COOTBETCTBYIOLLAA OMUCAHHOMY anroputMy, npegcrasBfieHa Ha
pucyHke 3.11. Kak BUAHO, 6/10K-CXeMa HarnsigHee U nNpowie An1s BOCnpuATusS,
4yeM C/OBECHOe onucaHue anroputma. B pganbHeliwem ans onucaHus
anropuTmMa Mbl 4acto Gyaem UCrnonb30BaTb UMEHHO GN0K-CXEMbI.

Puc. 3.11. bnok-cxema anroputmMa pewleHunsa 3agaum 3.1
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TekCT nporpaMmsbl Ha A3blke Free Pascal 6yaet umeTs BUA:

var

X, y :real;
begin

write ( "x=");

readIn ( x);

if x<= -2 then y:=4

else ifx>=1 theny:=I

else y:=sqr (x);

writeln (’x= x:5:2,7 vy
end.

y:5:2)

3Ty nporpaMmy MOXHO BBeCTM B TEKCTOBOM pefaktope Geany (unm B
TEKCTOBOM pefakTope Free Pascal) n 3anycTuTb Ha BbIMOJIHEHME.

SA0AYA 3.2. [aHbl BeuwlecTBeHHble 4yucna x W Y. OnNpegenuts,
NPUHAANEXUT NN Touka ¢ KoopauHatamu ([::r/) 3aTpuxXOBaHHOW 4acTu
nnockoctu (puc. 3.12).

Kak nokasaHo Ha puc. 3.12. o06nacTb OrpaHMyeHa JNUHUSMMU
X — —1,x = 3,y = —2 ny = 4 3HauUT, TOYKa C KOOpAMHaTammu
(a;;y) 6yaeT npuHagnexaTb I3TOW 06nactu, ecnum OyayT BbINONHATLCA

cnepytowme ycnosus: x 2 —1,x < 3,y > —2 my < 4 NHaue Touka
NeXuT 3a npegenamu 06nacTu.

Bnok-cxema, onucbiBatollas  anropuTM  peweHuss  JaHHON  3ajauu,
npeacraeneHa Ha puc. 3.13.
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XV

2

Puc. 3.12. Ipaduyeckoe npeacrasfeHne 3agayum 3.2
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Puc. 3.13. AnropuTtm pewleHns sagaum 3.2
TekcT nporpamMmmbl K 3agade 3.2:

var x, y :real;
begin
write (*x="); readln (x);
write (’y="); readln (y);
if (x>=-1) and (x<=3) and (y>=-2) and ( y<=4) then
writeln ( "Touka npuHagnexuTt obnactn )
else
writeln ( "Touka He NpuUHagNeXxunT obnactu ’);
end.

3AO0AYA 3.3. Hanucatb nporpammy pelleHWs KBafpaTHOro YypaBHEHUA
axJ/12+ bx+c = 0.

MicxodHble faHHble: BELeCTBEHHble uMcna 0,6 W ¢ — KOIP(ULMEHTHI
KBaApaTHOro YpaBHEHMS.
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Puc. 3.14. ANropuT™M pelleHns KBagpaTtHOro ypasHeHUs

PesynbTaTbl paboThbl NPOrpaMmbl: BeLLECTBEHHbIe Yncna i'L n W2 — KopHu
KBafpaTHOro ypaBHeHUs — NM60 COOOLEHME O TOM, YTO KOPHEN HeT.

BcrnomoraTenbHble NepeMeHHble: BeleCcTBeHHas nepeMeHHast d , B KOTOpOiA
OyeT XPaHUTLCA AUCKPUMUHAHT KBapPaTHOrO ypaBHEHWS.

CocTaBMM C/IOBECHbI anropuTM peLleHns 3ToN 3agayun.

1. Hauvano anropuTtma.
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2. BBOA UMCNOBbIX 3HAYEHNIA MEpPEMEHHbIX a, b U c-
3. BbluucneHne  3HayeHWs  AUCKPUMUHaAHTA  d no  dgopmyne

d = b2 — 4ac-
4. Ecnm d < 0. TO nepexof K . 5, nHaye nepexof K . 6.

"

5. BbiBog coobuieHns "L elACTBUTENbHbIX KOPHERN HeT
nepexog K n. 8.
6. BbluncneHue KOpHel al ~ —+ \fd~ /(2a) 7

x2—{-b- Vvd) /(2a).
7. BbIBOA 3HaYeHMM UT © 2 Ha aKpaH.
8. KoHew anroputma.

Bnok-cxema, COOTBETCTBYHOLWAA 3TOMY OMNUCAHUIO, MpeAcTaB/eHa Ha puc.
3.14.

TeKCT NporpaMMbl, KOTOpas peannayeT pelleHne KBafpaTHOro ypaBHeHUS:

{OnucaHve nepeMeHHbIX.}
var a, b, ¢, d, xI, x2 :real;
begin
{BBoA 3HauYeHUs KO3hPULMEHTOB KBaApPaTHOro ypaBHeHUs.}
writeln ( ’Beegute KO3D(hUUNEHTLI KBaAPaTHOro ypaBHEHUA *);
readin (a, b, ¢);
{BbluncneHne AUCKPUMNHaHTA.}
d:=b * b-4*a*c;
{Ecnn AMCKpUMWUHAHT oTpuLaTeneH,}
if d<0 then
{710 BbIBOJ, COOOLLEHNSA, YTO KOPHEN HeT,}
writeln ( A eACTBUTENbHbIX KOPHEN HET )
else
begin
{vHaye BblUMCNEeHNE KOpHen X1, x2}
xl:=(-b+sqrt (d))/2/a;
x2:=(-b_sqrt (d))/(2*a);
{n BbIBOJ MX Ha 3KpaH.}
writeln ( "X1= ", x| :6:3, ’-X2=",x2 :6 :3)
end
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end.

3A0AYA 3.4. CocTaBUTb MNpPOrpamMmy HaxoXAeHUst [AeACTBUTENbHbIX W

KOMMNNEKCHbIX KOPHE KBagpaTHOro ypaBHeHUs ace2 + bx ¢ = 0.

McxoaHble faHHble: BeleCcTBEHHble 4Yucna o,6 U ¢ — KOIMDULNEHTHI
KBafpaTHOro ypaBHEHUS.

PesynbTaTbl paboTbl MporpamMmbl: BeLLeCTBEHHble 4ucna ag u g2 —
feCTBUTE/NIbHbIE KOPHU KBAAPAaTHOro ypaBHeHWs — nu6o aff n 2b —
[efiCTBMUTENIbHAA U MHUMas YacTh KOMMJIEKCHOrO Yucna.

BcrnomoraTenbHble NepeMeHHble: BelwecTBEHHas NepeMeHHas d , B KOTOpOi
OyeT XPaHUTbLCA ANCKPUMUHAHT KBapPaTHOrO ypaBHEHWS.

MO>XHO BblAeNNTb CNeaytoLMe 3Tanbl peLleHns 3afaun:

1. BBog KO3h(MLMEHTOB KBAaApaTHOrO YpaBHEHUS a, b U C.

2. BbluucneHue guckpumuHaHTa d no opmyne d — b2 —4ac-

MpoBepka 3Haka AWCKpUMWHaHTa. Ecnm d > 0, TO BblUMCNEHME
LeNCTBUTENbHBIX KOPHEN:

—bhH +mVv d —b—\'d
2a 2a

MW BbIBOA WX Ha 3kpaH. lMpu oTpuuaTeNlbHOM AUCKPUMWUHAHTE BbIBOAUTCS
CO06LLeHNe O TOM, 4YTO [EeNCTBUTENbHbIX KOPHEA HET, U BbIYUCNAOTCA

KOMMJIEKCHbIE KOPHN"
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Puc. 3.15. AnropuTtm peweHusa 3agayum 3.4

b, yAd\ -b LY W
2a 2a ' 2a 2a '

Y 0060MX KOMMNEKCHbIX KOPHEW [eACTBUTENbHbIE 4acTW OAMHAKOBble, a
MHWUMbI€ OT/IMYAKOTCSA 3HaKOM. [MO03TOMY MOXHO B MepemMeHHOl X1 XpaHUTb

[eACTBUTENbHYIO 4acTb uYMcna —b/(2a), B MEPEMEHHOW X2 — MOAyNb

MHMUMOM YacTu \J\d\f (2a), a B KaueCcTBe KOpHei BbiBecTN X | +ix 2 n x |-
i x2.
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Ha pwuc. 3.15 wn3obpaxeHa 610K-CxeMa pelweHna 3agaydn. bnok 1
npefHasHayeH 4514 BBOAA KO3(PPULMEHTOB KBAAPaTHOrO ypaBHeHUsA. B 6oke
2 OCyLlecTBfisgeTCA BblUMCNEHWE AUCKPUMUHaHTa. Bbnok 3 ocyulecTsnser
NpoBePKY 3HaKa AWUCKPMMWHAHTA; eciv AUCKPUMMWHAHT OTpuuaTeneH, To
KOPHW KOMMJEKCHble, MX pacyéT npoucxoguT B 6/0ke 4 (gencTBMTeNbHasA
4acTb KOpHS 3anucbiBaeTcs B nepemeHHyt X1, Mogynb MHUMON — B
nepeMeHHy0 X2), a BbiBOg — B 6/10ke 5 (NepBblii KopeHb X | +ix2, BTOpOA
— xI-ix2). Ecnmm [OUCKPUMMHAHT MONOXUTENEH, TO BbIYUCNATCA
[eNCTBUTENbHbIE KOPHWU YypaBHeHUs (610KM 6—7) U BbIBOAATCA Ha 3KpaH
(6nok 8).

TeKCT NporpaMMbl, peann3ytoLieil NoCTaBNeHHYO 3adady:

var a, b, ¢, d, xI, x2 :real;
begin

writeln ( ’BeeanTte_KoahpMUNEHTbI_KBaApaTHOro_ypaBHEHUS ’);

readin (a, b, ¢);

d:=b * b-4*a*c;

if d<O then

begin

/[ECnM OUCKPUMWUHAHT OTPULLATENEH, TO BbIBOZ COOOLLEHMSA,

//4TO [EeNCTBUTENbHbLIX KOPHEW HET, N BbIYMCNEHNE KOMMIEKCHbIX KOPH
writeln ( ’eAcTBUTENbHbIX KOPHEW HeT 7);
{BbluncneHne aelicTBUTENbHOM YacTU KOMM/EKCHbIX KOpHEN.}
xl:=-b /(2 * a);
{BbluncneHmne moaynsi MHUMOW YacTU KOMMEKCHbIX KOPHEN.}
x2:=sqrt (abs (d))/ (2 *a);
writeln ( ’KOMNNEeKCHbIe KOPHW ypaBHEHUA
a:l1:2,’x*2+’', b:1:2,’x+"°,¢c:1:2,’=0");
{BbIBOg 3Ha4YeHWI A KOMMNIEKCHbIX KOPHEl B BUAE N %2}
writeln (xI :1:2,’+i* (", x2:1:2,’)’);
writeln (xI :1:2,-i*(’,x2:1:2,7)");

end

else

begin

{vHaye BblUNCNIEHNE AEACTBUTENbHbIX KOpHEN X1, X2}
xl:=(-b+sqrt (d))/2/a;
x2:=(-b_sqrt (d)) /(2 *a);
{n BbIBOJ MX Ha 3KpaH.}
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writeln ( ’OeACTBUTENbHbIE KOPHW YPABHEHUS
a:1:2,’x*2+’,b:1:2,’x+°,¢:1:2,’=0");
writeln ( "X1= ", xl :1:2, " X2= x2:1:2)
end
end.

3AJAYA 3.5. CocTaBMTb NporpaMmy Ans peLleHns Kybuyeckoro ypaBHeHus
aa:3 + bx2+ ¢cx -t d —o.

Ky6nyeckoe ypaBHeHUe VMeeT BUJ
axn+ bx24-cx 4-d= 0 (3.1)
Mocne feneHns Ha a ypasHeHue (3.1) NPUHMMAET KAHOHUYECKNIA BUL:

X3 4-TX2+ sXx + t=0 (32

roe r = b/a, s = c/att = d/a = B ypasHeHun (3.2) caenaem 3ameHy

X —Y —r /3 v nonyyum npusenéHHOE ypaBHEHNME:
y2+py-\-g=0, (3.3)
roe

3s —r 2r ?'S
27

Yuncno gericTBUTENbHbIX KOPHE NpUBEAEHHONO ypaBHeHMs (3.3) 3aBUCUT OT

3HaKa ANCKPUMWHAHTA D = (p/3)3+ {qf2)2 npuBeaEHHOr0
Ky6uuyeckoro ypasHeHus (tabn. 3.1).

Tabnuua 3.1. Konnyectso KOpHei KyoGu4eckoro ypaBHeHUs

Konn4yectBo feACTBUTENbHLIX KOMMYeCTBO KOMMIEKCHbIX
KOpHeM KOpHei

D>0 1 2

D<O0 3 —

ONCKpUMUHAHT
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KOpHI/I I'IpVIBe,El,éHHOFO YPaBHEHNA MOryT ObITb paccymnTaHbl No (*)OpMyflaM
KapaaHo:

w =wun bV
—n + Vv n —V.

Y2 2 + 2 (3.4)
—un + Vv n —V

¥3 2 rys

roe

n= ytg/2HVD,y = \/—g/2 - VD.

Mpu  oTpUUATENbHOM AUCKPUMWHAHTE YypaBHeHue (3.1) uMeeT Tpu
[EeACTBUTENbHLIX  KOPHA,  HO  OHM  OygyT  BbIYMCAATbCA  Yepe3
BCMOMOraTesibHble KOMMEKCHbIE BENNYMHBI. YTO6LI 136aBUTLCA OT 3TOrO,
MOXXHO BOCMONb30BaTbCS (HOPMyNaMu:

y2 = 2”"/pc.os (3.5)
y3- 2”pcos

roe

Takum 06pa3om, npu MONOXKWUTENbHOM [AUCKPUMWUHAHTE KybUYecKoro
ypaBHeHUsA (3.3) pacuéT KopHeil 6ygem BecTu no qopmynam (3.4), a npu
oTpuuaTtenbHoMm — no dgopmynam (3.5).

Mocne pacyéta KopHel npuBefEHHOro ypaBHeHMs (3.3) no gopmynam (3.4)
nnn (3.5) HeobxoaMMo No hopmMynam
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r
xk ~ Yk - 'A' = 1,2,3

NepeniTN K KOPHAM 3a[laHHOr0 Ky6Gu4eckoro ypaBHeHms (3.1).

BNnok-cxema peLleHns KyGuueckoro ypaBHeHuMs npeacTaBneHa Ha puc. 3.16.

133



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus

Puc. 3.16. ANroputm peLleHmns Kybmn4eckoro ypaBHeHus
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OnucaHne 6M0K-cXxembl. B 6noke 1 BBOAATCA KOIDPULUMEHTbI KyOUYECKOr0
ypaBHEHUA, B 6/10KaX 2— 3 pacCUUTLIBAOTCA KOIPHOULNEHTbI KAHOHNUYECKOTO
M NpuBELEHHOrO YypaBHeHW. BnNok 4 npefHasHayeH [ANA BblYUCNEHUA
AVUCKpUMUHaHTa. B 6/10ke 5 npoBepseTcs 3HaK AUCKPUMUHAHTA KyOM4ecKoro
ypaBHeHUs. Ecnnm OH oTpuuaTesnieH, TO KOPHU BbIYMCAAKTCSA NO (hopMynam
(3.5) (6nokn 6—7). MNpn NONOXKNTENbHOM 3HAYEHUU ANCKPUMWHAHTA pacyéT
nget no gopmynam (3.4) (6nok 9, 10). bnokn 8 n 11 npepHasHayeHbl 4NS
BbIBOJA Pe3ynbTaTOB Ha 3KpaH.

TeKcT nporpamMmMbl C KOMMEHTapUAMU NPUBELEH HUXe5™.

var
a bcdrstp,q,ro fixl, x2,x3, u,Vv, h, g:real;
begin

//BBoA KO3(h(PULMEHTOB KyOMUECKOr0 YpaBHEHMS.

write ("a= "); readln (a);

write ( “b="); readln (b );

write ("c= "); readln (¢ );

write ( *d= "); readln (d);

/IPacyét Koa(h(hMUNEHTOB KAHOHNMYECKOro ypaBHeHNs no 3.2.

r:=bla; s :=c/a; t :=d/a;

/[BbluncneHne KoappuLumMeHToB NPUBELAEHHOIO ypaBHeHus 3.3.

p:=3*s-r*r)/3;

Q=2 r*r*>r/27- 1> s/3+

//[BbluncneHne JUCKPUMMUHAHTA KyOUYECKOro ypaBHeHN S,

d:=(p/3) *sqr (p/3)+ sqr(q/2)

/[MpoBepKa 3HaKa AUCKPUMUHAHTA,

//BeTKa then peanusyet opmysbl (3.5),

/IBeTKa else — opmynbl 3.4

if d<O then

begin
ro=sqrt(-p *p *p/27)
/ICnepytouwime fBa onepatopa peannsyroT pacyér yrna fi,
/lcHavana BbluMCNsAeTCA BENMYMHA KOCUHYCA YINa,
//3aTem BblYMCNAETCS €ro apKKOCUHYC Yepe3 apKTaHreHc,
fi:z=-q/(2 *r0);
fi := pi/2-arctan (fi/ sqrt (1 - fi * fi));
//BbluncneHmne aencTBUTeNbHbIX KOpHein ypaBHeHua xI, x2 n x3
x|l =2 *exp (/3 *In(ro)) *cos (fi/3)-r/3;
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X2 =2 *exp (/3 *In(ro)) *cos (fi/3+2 *pi/3) -1/ 3;
x3 =2 *exp (/3 *In(ro)) *cos (fi/3+4 *pi/3)-r/3;
writeln ("xl=  xI:1:3,’x2=",x2:1 :3, ’x3= x3:1:3);

end
else
begin
//[BbluncneHne nu v ¢ NpoBepKoi 3Haka
// NOAKOPEHHOI0 BbIPaXeHuUs,
if-q/2+ sqrt (d)>0 then
u:=exp (1/3 * In(-g/2+ sqrt (d )))
else
if -q/2+ sqrt ( d)<0 then
u:=-exp (/3 * In(abs(-g/2+ sqrt (d))))
else
u:=0;
if-q/2- sqrt (d)>0 then
v:=exp (1/3 * In(-q/2- sqrt (d)))
else
if-q/2- sqrt ( d)<0 then
v:=-exp (1/3 * In(abs(-q/2- sqrt (d ))))
else
v:=0;
/IBbluncneHne aeiCTBUTENIbHOTO KOPHS Ky6MUECKOro YpaBHeHMS.
xl:=u+v-r/ 3;
/[BbluncneHne AencTBnTeNbHON ©
/l MHAMOI 4acTM KOMMNNEKCHbLIX KOPHEA.
h:=-(u+v)/2 - r/ 3;
g:=(u-v)y2*sqrt(3);
writeln ("xl= xI :1:3,’x2= h:1:3,’+i* g:1:3,
"X3=",h:1:3, ’-i* ",0:1:3);
end
end.

3AOAUYA 3.6. 3agaHbl KoahduumeHTbl a, b 1 ¢ 6MKBaAPATHOrO ypaBHEHUS

oa'4+ bx2 ¢ = 0. HainTn BCce ero ageicTBUTENbHbIE KOPHMW.

BxogHble gaHHble: a, b, cC. BbIxofgHble AaHHble: X |, X2, x3, x4.

[Ona peweHnsa 6MKBaApaTHOro ypaBHEHWUS HEOOXOAMMO 3aMEHON y — x 2
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MPUBECTU €ro K KBafpaTHOMY ypaBHeHWO aYy2 «mby + ¢ — 0 U pewnTb
3TO ypaBHeHMeE.

Onuwem anropuTM peLLeHnsa 3ToM 3a4aum rpmc. 3.171

1. BBoOj KO3phULMeHTOB GUKBaAPaTHOro ypaBHeHus a, 6 u ¢ (610K 1).

2. BbluncneHne gMcKpMMMUHaHTa ypaBHeHMa d (610K 2).

3. Ecnm d. < 0 (6nok 3), BbIBO/ COO6LLEHUS, YTO KOpHein HeT (650K 4), a
MHayYe ONpPefenstoTCAs  KOPHU  COOTBETCTBYIOLLEr0  KBaApaTHOro
ypaBHeHUs Y1 n y2 (610K 5).

4. Ecnu < 0uny2< 0 (610K 6), TO BbIBOA COOOLLEHNS, YTO KOPHEN
HeT (650K 7).

5. Ec/mn > 0uy2> 0 (610K 8), TO BIYMCNAKTCA YeTblpe KOPHA Mo
thopmynam =b rb-y/y3 (610K 9) 1 BbIBOAATCA 3HAYEHUS KOPHEN
(6nok 10).

6. Ecnu ycnoBusa 4) n 5) He BbINOMHAKTCA, TO HEOO6XOAMMO MPOBEPUTH

3HaK Y \. Ecnm rg > 0 (610K 11), TO BbIYMCASOTCA ABa KOPHS NO
thopmyne (6nok 12), nHave (ecnm y2 > 0) BblumcnatoTCcs fABa

KOpHA no opmyne iy 'y T (650K 13).
7. BbIBOA BbIYMC/IEHHbIX 3HAYEHWIA KOpHel (610K 14).
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Puc. 3.17. Anroputm pelleHns 6MKBaApaTHOro ypaBHeHuUA
TekcT nporpammbl Ha A3blke Free Pascal ¢ KOMMeHTapuamu:

//OnncaHne NepeMeHHbIX:
/la,b,c - KO3phMUMEHTbI BUKBAAPATHOIO YpPaBHEHMUS,
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/ld - QUCKPUMUHAHT,
/Ix1,x2,Xx3,X4 - KOpHN 6MKBaApaTHOro ypaBHeHUS,
/lyl,y2 - KOpHU KBagpaTHOro ypaBHeHus ay/R+by+c=0.
var
a, b, ¢, d, xlI, x2, x3, x4, yl, y2 :real,
begin
//BBOJ, KO3 (PULMEHTOB YpaBHEHMA.
writeln ( ’BeeauTe KO3hPUUMEHTbI GUKBAAPATHOIO ypaBHEHUSA );
readin (a, b, ¢);
//[BbluncneHne AUCKPUMUHAHTA.
d:=b * b-4*a*c;
/[Ecnn OH oTpuuaTeneH,
if d<O then
//BbIBOA, COO6LLLEHMSA "KOpHEl HeT"
writeln ( ’KopHell HeT )
/[ECnn ANCKPUMUHAHT >= Q
else
begin
//BbluMCNIEHNE KOPHE KBaApaTHOro ypaBHEHNS.
yl:=(-b+sqrt (d))/2/a;
y2:=(-b-sqrt (d)) /(2 *a);
//[Ecnn 06a KOpHA KBaApaTHOro ypasHeHns < Q
if (yl <0) and (y2 <0) then
/IBbIBOA cO06LEeHNs "KopHeli HeT",
writeln ( ’KopHeli HeT )
/[Ecnn 06a KOpHSA KBaapaTHOro ypaBHeHUs >= Q
else if (yI>=0) and ( y2>=0) then

begin
/IBblYMCNEHNE YeTblipex KOpHeil GMKBaLpPaTHOro ypaBHEHMUS.
xl:=sqrt (yl );
x2:=-xl;

x3:=sqrt (y2);
x4:=-sqrt (y2);
//BblBOA, KOPHE 6MKBaApPaTHOr0 YpaBHEHMS Ha 3KpaH,
writeln ("X1=",xl :6:3, > X2=",x2 :6:3);
writeln ("X3=",x3:6:3, " X4= ", x4 :6:3);
end
/[Ecnn He BbINONHUAUCH 06a yCNoBus
/11, y1<0 N y2<0
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/1 2. yI>=0 N y2>=0,
/[To npoBepsiem ycnosue y1>=0
else if (yI>=0) then
[IECN OHO UCTUHHO

begin

xl:= sqrt (yl);

x2:=-x1;

writeln ("X1=",x1:6:3," X2= x2:6:3);
end
else
/[Ecnun ycnosue y1>=0 N0XHO, TO
begin

xl:= sqrt (y2);

x2:=-x1;

writeln (°X1= x1:6:3,’ X2= x2:6:3);
end

end
end.

3.4.2 OnepaTtop BapuaHTa case

OnepaTtop BapmaHTa case He06X0AUM B TeX Cay4asx, Korga B 3aBUCMMOCTM OT
3HaYeHWI KakoW-1M6o MNepeMeHHON Hafo BbINOAHUTL Te WM UHble
onepaTopbl.

case BblpaxeHue of
3HadeHue 1 :onepatop_1;
3HauyeHue_2 :onepatop_2;

3HayeHue 1Y :onepaTtop_ 1M
else

anbTepHaTUBHbIV_onepaTop
end;

3[ecb BblpaXXeHNne — MepemMeHHas nepeynmcnmMmoro Tuna (BKNo4yas char

n boolean), 3HaueHune_1, 3HayeHMe_ 2, ..., 3Ha4dyeHue_bl

— 3TO KOHKPETHOEe 3HauyeHue ynpaBnsoleli NepeMeHHOW UK BblipaXeHue,

npuM KOTOPOM HEeob6XOoAMMO BbIMOMHUTL COOTBETCTBYHOLWMIA onepaTtop,
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NrHopmpya oOCTa/lbHbleé BapWaHTbI. 3Ha4yeHns B KaXX40M Ha60pe AOJ/DKHbI
ObITb YHWUKa/lbHbIl, TO €CTb OHW MOTYT NOABMIATLCA TO/IbKO B OAHOM BapUaHTE.
I'Iepecequme Ha60p08 3HAYEeHN Ana  pas3HblX BapuaHTOB ABNAETCA
OLLIMOKOW.

OnepaTop paboTaeT chnegywwmMMm 06pa3oM. BbluncnseTcs  3HauyeHue

BbIPaXeHUS. 3aTeM  BbIMO/MHsAETCS  onepaTop, MOMEYEHHbIN
3HayeHMeM, COBNajalOLWMM CO 3HaYeHWEM BbipaXKeHUs. TO ecCTb, ecnu
BblpaXeHue NpUHUMaeT 3HauyeHune 1, TO BbIMOHAETCS

onepatop_1. Ecnnm BblpaXeHWe TMPUHUMAeT 3HayeHue_ 2, TO
BbINOJIHAGTCA oOMnepaTtop_2 W Tak fanee. EcnM BblpaXeHue He
npuHUMaeT HU 0fHO n3 3HaYeHUMm, TO BbIMOJ/IHAETCH
anbTepHaTWBHbLIN_OnepaTop, PacnosioXKeHHbI MNOC/e K/IKYeBoro
cnosa else.

AnbTepHaTUBHas BETBb e | Se MOXeT 0TCyTCTBOBaTb, TOrja ornepaTtop umeet
BUA;

case BblpaxeHue of
3HadeHue 1 :onepatop_1;
3HadeHune 2 :onepatop_2;

3HayeHne4Y :onepatop_1M;
end,

Kpome TOro, B onepaTtope case [OMYCTUMO MWCMOJib30BaHWE COCTaBHOrO
oneparopa. Hanpumep:

case BblpaxeHue of
3HayeHune_1 :begin onepatop_A; onepatop_B; end;
3HaudeHune 2 :begin onepaTtop_C; onepaTop_D; onepatop_E; end,;

3HayeHme Y :onepatop_1M,;
end;

PaccMOTpVM MPUMEHEHKEe oMnepaTopa BapuaHTa Ha CleaytoLMx nprumepax.

3AJAYA 3.7. BbiBeCTU Ha MeyaTb Ha3BaHue AHA Heaenu, COOTBETCTBYHOLLEe
3ajaHHomy uncny D, npun ycnosum, 4to B Mecsiue 31 AeHb M NepBOE 4YMCNO
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— MNoHeaeNnbHUK.

[na peweHus 3agaunm BOCMNOMb3yemca onepaunein mod, N0O3BONAKOLLENA
BbIYMCNNTb OCTATOK OT AefIeHUs ABYX YUCeS, U YCNIOBUEM, YTO MepBOe YMC0
— MoHefeNbHUK. Ecnv B pe3ynbTate 0cTaTtok OT geneHns (0603HaUYMM ero R)
3aflaHHOro 4ymucna D Ha ceMb OyfeT paBeH efuMHWULE, TO 3TO MOHEeAEeNbHUK,
[BOlViKe — BTOPHWK, TPOilKe — cpefa u Tak ganee. CnegoBaTenbHO, Npwu
MOCTPOEHUM anropuTma HeobXOLMMO MCMOJSIb30BaTb CeMb  YC/IOBHbIX
onepaTopoB, Kak nokasaHo Ha puc. 3.18.

PeweHne 3agaunm CcTaHeT 3Ha4YUTeNlbHO MNpOoOLle, ecnn npu  HanucaHumn
nporpamMmmbl BOCMO/Ib30OBAaTbLCA OMEPATOPOM BapuaHTa:

var d : byte;
begin
write ( 'BeeanTte uncno D= "),
readin (D);
case D mod 7 of {Bbluncnserca octatok ot genenuns D Ha 7.}
{B 3aBUCUMOCTW OT MOSYYEHHOr0 3Ha4YeHns}
{Ha neyaTb BbLIBOAUTCS Ha3BaHWe AHA Hedenu}
:writeln ( 'MOHEAENBHUK 7);
:writeln (’'BTOPHUK 7);
:writeln ('"CPEQA ’);
:writeln ( "HETBEPT *);
swriteln ( "MATHULA ),
:writeln ('CYBBEOTA ’);
:writeln (’/BOCKPECEHbE ’);

Ol WN

end;
end.
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Puc. 3.18. AnropuTtm pelleHus 3agaum 3.7

B npeanoxeHHol 3anucy onepatopa BapuaHTa OTCYTCTBYeT BeTBb else.
3TO 06BACHAETCA TeM, YTO nepeMeHHas R MOXeT MPMHMMaTb TONbKO OAHO
N3 yKasaHHbIX 3HayeHnin, 1. e. 1, 2, 3, 4, 5, 6 nnm 0.

3AO0AYA 3.8. Mo 3agaHHOMY HOMepy Mecsila M BbIBECTW Ha Mneyatb
Ha3BaHue BpPeMeHu roja.
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Onsa  peweHns paHHOW 3afjayn  Heob6XOAMMO MPOBEPUTL BbIMOJIHEHMWE
yeTblpéx ycnosuii. Ecnm 3aaHHOe 4YMCcno m paBHO 12, 1 mam 2, To 3TO 3MMa,
ecnn m nonajaet B Auana3oH oT 3 A0 5, TO BecHa, NeTo onpegensercs
NPUHAANEXHOCTHI YMcna m gmanasoHy ot 6 4o 8, u, COOTBETCTBEHHO, MpK
paBeHCTBe nepeMeHHON w9, 10 nam 11 3To oceHb. MOHATHO, YTO 06NacTb
BO3MOXXHbIX 3HAYEHNIN NepeMeHHOM LW HaxoAMTCA B Auana3oHe oT 1 go 12, n
ecnn nosnb3oBaTeNb BBEAET YWUCNO, He BXopdllee B 3TOT WHTEpBaja, TO
nosasuTCs coobuieHne 06 owmnbke. s 3TOro B orepartope case NporpaMmsl
npefycmMoTpeHa anbTepHaTMBHasA BeTKa else.

var m: byte;
begin
write ( 'Beeante Homep Mecsiua m= "); readln (m);
/[MpoBepka 061acT 4ONYCTUMbIX 3HAYEHWI MEPEMEHHON m.
case m of
//B 3aBMCUMOCTM OT 3HAYEHMA M Ha nevatb
//BbIBOANTCS Ha3BaHWE BPEMEHMN Trofa.
12, 1, 2 :writeln ( '3SUMA ’); }
3.. 5 :writeln ('BECHA ’); }
6.. 8 :writeln ("JIETO ’); }
9.. 11 :writeln (’OCEHb )}
/[ECnn 3Ha4yeHne NepeMeHHOlM m BbIXOAUT 3a Npeaenbl 06/1acTm
/lponycTUMBIX 3HAYEHWIA, TO BblAAETCA CO06LLEeHMe 06 OLINOKe,
else writeln ("OLUVBKA MNPV BBOAE !'!1'!7);
end
end.

3.4.3 O6paboTka owKnb60K. BbIBOA COO06LIEHMI B cpeae
Lazarus

MOHATHO, YTO YeM MeHblle B NMpOrpamMmme OLMOOK, TeM OHa nydwe. B oyeHb
XOpOLLEeA nporpaMmMe OWKMBOK HET BOOOLWE. A 3TO 3HAUYUT, YTO NPOrpamMmMucT
[JO/MKEH He TO/MbKO OCHOBATENbHO NpoAymaTb anropuTM MOCTaB/EHHOM
3agayun, HO M npepyragaTb OWWOKM, KOTOPble MOXET AO0MyCTUTH
nonb3oBaTenb, paboTas ¢ NPOrpaMmoi.

Ecnm nonb3oBaTenb JOMNYCTUN OWWGKY, HanpumMep, NpU BBO/AE [AAaHHbIX, €ro

144



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammunpoBaHve Ha Free Pascal n Lazarus
Heob6XoAMMO  MpouHdopmupoBaTb 06  3TtoM. [N 3TOF0  MOXHO
BOCMOJib30BaTbCA beHKLI,I/IeI\/II M essage DI g, KOTOpad BbiBOAWUT coo6u_|,eH|/|e
B OTAE/IbHOM OKHE. B O6LLI|eM Buae (*)yHKLl,I/IIO 3anncblBalOT TakK:

MessageDlg (coobuieHune, TMN_coobuieHuns, [ CMMCOK_KHOMOK ], cnpaBka );

rae

e coobleHMe — TEKCT, KOTOpbln Oyger oTOoOpaXEH B  OKHe
Co006LLEeHNns;

e TUN_CoOOOUEeHNa — onpeaenseT BHEWHNA BUA OKHa (Tabn. 3.2):

* CMUCOK_KHOMOK — KOHCTaHTbl (NepeyncnaiTcsa vepes 3ansaTyto),
onpegenstounMe TUN KHOMOK OKHa coobuieHuns (Tabn. 3.3):

e CMpaBKa — HOMEP OKHa CNpaBOYHOI CUCTEMbI, KOTOpoe Oymer
BbIBEEHO Ha 3KpaH, ecnn HaxaTb F1l; nmapameTp paBeH Hy/0, ecnu
MCNONb30BaHMe CrpaBKn He NpesyCcMOTPEHO.

Tabnuua 3.2. Tun okHa coobLeHns

MapameTp Tun OKHa coobLLeHNs
mtinformation WHpopmMaynoHHOE
mtWarning npegynpeanTensHoe
mtError coobueHne 06 owmnbke

mtConfirmation 3anpoc Ha MOATBepPXAeHMe
mtCustom 06bIYHOE

Tab6nuua 3.3. TN KHOMKMK
B OKHe coobLeHus
KoHcTaHTa KHonka

mbYes Na
mbNo Het
mbOk OK

mbCancel  OTmeHa
mbAbort TlpepsaTb
mbRetry [1oBTOPUTH
mblgnore lponyctuTtb
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mbHelp Momolib

Puc. 3.19. KoHcTpyupoBaHune (hopmbl AN peLleHns KBaapaTHOro ypaBHeHUS

BepHéMcs K 3afjade pelleHMs KBaapaTHOro ypaBHeHMsa (3agaya 3.3). Hamu
Obl/1 pacCMOTPEH anropuTM peLleHus 3TOM 3adadv U HanucaHa nporpaMmma
Ha fA3blke nporpammupoBaHuns Free Pascal. Peanusyem 3Ty 3ajayy B cpefe
Lazarus.

Coszgagmm HOBbI npoekT”(puc. 3.19).

[na opraHusaumm BBOAA KO3I(P(MULMEHTOB YpaBHEHUS BHEAPUM Ha (opmy
yeTblpe 06bekTa TuMna Hagnucb (Label l, Label2, Label3,

Label4) w T1pn nona BeBoga (Editl, Edit2, Edit3). KopHu
ypaBHEHMSA unu cooblueHne 06 UX OTCYTCTBUM Oyfem BbIBOAUTbL B HAAMWUCH

babeb[] Bce feicTBMA NO BbIYMCIIEHUIO KOPHEN KBaApaTHOro ypaBHEHUSA
OyfyT BbIMOMHATLCA MPU HaXaTUN KHOMKM Buttonl.

Mpu BBOAE faHHbIX B NPOrpaMme MOryT BO3HUKHYTb CefyHoLime OLNOKU:

e B MONMe BBOAA OKasanacb CTPOKA, KOTOPYH ~ HEBO3MOXHO
npeo6pasoBaTb B YMC/IO;

* 3HayeHue KoOIPGMLMeHTa a paBHO HYNOM.
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Ona  TOoro u4tobbl He [A0ONYCTUTb NOAOOHbIE  OWNOGKK, HEo6X0AMMO
KOHTPO/MPOBaTb faHHble, BBOAMMbIE MO/b30oBaTeNnieM. MpuUmMeHUM Ans 3Tol
Lenu BCTPOEHHYIO npoueaypy Val (S, X, Kod), KoTOpas
npeobpas3oBbiBaeT CTPOKY S B umcno. Tun 3Toro uucna (uenoe wam
BelLeCTBEHHOE) 3aBUCUT OT Tuna nepeMeHHol X Ecnu npeobpa3oBaHue
npowo ycnewHo, To napametp Kod npuHUMaeT 3HayeHWe, paBHOe HYfO, a
pe3ynbTaT npeobpasoBaHUsA 3anucbiBaeTcA B NepemMeHHy0 X. B nNpoTUBHOM
cnydae Kod cofep>Xut HoMep no3nuun B CTPOKe S, rae npomsoLna owmoka,
N CcoAepXumoe nepeMeHHoOW X He MeHsieTcs. [anee npuBeféH (parMeHT
nporpaMmbl € NOAPO6GHLIMN KOMMEHTapPUAMU:

procedure TForml. ButtonIClick ( Sender : TObject);
var
a, b, c, d, xl, x2 :real;
kodl, kod2, kod3 :integer;
begin
//IBBOL, 3HAYeHWI KOIPPULNEHTOB KBaApPaTHOro ypaBHeHUS.
/N3 nons BBoga Editl cunTbiBaeTCa CTpoka CUMBOMNOB U
/Inpeobpa3oBbiBaeTCA B BELLECTBEHHOE YMCIIO,
/lecnn npeo6pasoBaHue npowwno ycnewHo, To kodI=0 n
/InonyyeHHOE YMCNO 3aMnCbIBAETCA B MEPEMEHHYIO a.
val ( Editl. Text, a, kod1);
val ( Edit2. Text, b, kod2 );
val ( Edit3. Text, c, kod3 ),
/[Ecnn npeobpasoBaHns NPOLIAN YCMELWHO, TO
if ( kodl=0) and ( kod2=0) and ( kod3=0) then
/InpoBepuTb Yemy paBeH NepBblii KOIPPULMEHT.
/[Ecnn 3HayeHne nepBoro KoaguumeHTa paBHO Hy, TO
ifa=0 then //BbIgaTb COOTBETCTBYIOLLEE COOOLLEHME.
MessageDlg ( 'BeeanTe He HyneBoe 3HayeHue a ’,
mtinformation, [ mbOk], 0)
else //mHave nepeinTn K peleHNto KBaApaTHOro ypaBHeHUs
begin
d:=b * b-4*a*c;
LabeB. Visible := true;
if d<O then
LabeB. Caption := 'B ypaBHeHuu ’
+chr (13)+ ’HeT AeNCTBUTENbHbIX KOPHei

else
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begin
xl:=(-b+sqrt (d))/2/a;
x2:=(-b-sqrt (d)) /(2 *a);
LabeB. Caption := "XI= ’+FloatToStr (x I)
+chr (13)+ *X2= "+FloatToStr ( x2 );
end;
end
else //MpeobpasoBaHMe He BbIMOMNHEHO, BblAaTb COO6LLEHME.
MessageDIg ( ’BBefjMTe UMC/I0BOE 3HAYEHUE
mtinformation, [ mbOk ], 0);
end.

type

f TPnvmli \

1 PelueHve KBaApaTHOro ypaBHEHUsI

KoahthmumeHTbl ypaBHEHUS

private
I tirivat.p fieriaraf.i nna =

Puc. 3.20. O6paboTka owmnbKM BBOAA faHHbIX— KO3((ULUEHT a paBeH 0

PewweHve kBagpaTHoro ypasHeHusa 3a-2 + 40- 5= 0
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Puc. 3.21. PelwleHne KBagpaTHOro ypaBHeHUA(WPHEN HeT)

PeweHne KBaApPaTHOIoO ypaBH iMJxJ

KoathpumuymeHTsl ypaBHeHUs

projectl *1

BBeauTe ynucsioBoe 3HavyeHue

Puc. 3.22. O6paboTka OWMOKM BBOAA AaHHbIX — B MOMe BBOAA CTPOKa,
KOTOPY HEBO3MOXHO Npeobpa3oBaTtb B YMCIO
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Puc. 3.23. BbluncneHune KopHeli KBafpaTHOrO ypaBHeHUA

PesynbTaTbl paboTbl Mporpammbl MokasaHbl Ha puc. 3.20.puc. 3.21.puc.
3.22.3.23.

MeTo4 06paboTkM OWKNOOK BBOAA, W3NOXEHHbI B 3TOM MpuMepe, He
€AVNHCTBEHHbIN.  MOXHO  MONbITaTbCA  KOHTPO/NIMPOBAaTb  CMMBO/bI,
noctynawuwue B nond BsBoga. Habop CWMBOMOB, KOTOpble MOryT ObiTb
npeo6pasoBaHbl B YNC/O, HEBENIMK. DTO BCe UMPpbl 0T 0 0 9, 3HAK MUHYC U
cumBon 3ansaTol. Kpome Toro, nonb3oBatesib AO/HKEH MMETb BO3MOXHOCTb
yhanaTb CMMBONbI U3 Mons BBoga. [na 3TOro emy noHagobuTca Knasuwia
Backspace (#8 — cumBOon c kogom BoceMb). [lpeacTaBum Habop
Mepeyvync/ieHHbIX CUMBO/IOB B BWUAE MHOXECTBA, W €CNN OKaxeTcsd, 4TO
BBEAEHHbIVi CUMBO/ He NPUHALNEXUT emy, TO 6yJeM BblBOAWUTL COOGLLEHNE
06 owwmnbKe Npu BBOAE.

B0O3MOXHOCTb KOHTpPO/NMpOBaTb BBOJ CUMBOJIOB 0b6ecneymBaeT CcobbITUE
OnKeyPress. Ecam Bbifgenntb KOMMNOHeHT Edit2 wn Ha BKnagke
MHCMeKTopa 00bEKTOB ABaXAbl LWENKHYTL BO3NE COObITUA HaXaTUsA Knasuu
OnKeyPress, To 6yger co3fgaHa npoueaypa o6paboTkum 3TOro cobbITuA.
TekcT npouefypbl C KOMMEHTapUAMMU:

//O6paboTKa cobblTMA BBOA CMMBONA B none Edit2.
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procedure TForml. Edit2KeyPress ( Sender : TObject;
var Key :Char ),
begin //[Ecnn cMMBON He NPUHAANEXUT
//MHOXeCTBY [OMYCTUMbIX CUMBOJIOB,TO
if not ( Key in [#8, 70\, 79 7]) then
begin //BblgaTh COO6LLEHNE U
MessageDlg ( ’BeenTe UNCNOBOE 3HAYEHME
mtinformation, [ mbOk ], 0);
Abort; //npepBaTb BbINOMHEHNE NOLMNPOrPaMMbl.
end;end.

3.5 Onepartopsbl UmKnia

LIMKNMYecknii npouecc, UM NpocTo LUKA — 3TO NOBTOPEHUE OAHUX U Tex
Xe peicTBuii. MocnefoBaTenbHOCTL AEWCTBUIA, KOTOpble MOBTOPSHOTCA B
LMKe, HasblBalOT TeNOM Lukna. O4MH NPoXof LMK HasbiBalOT WArom, Uin
nTepauneir”. MepeMeHHbIe, KOTOPble N3MEHSIOTCS BHYTPU LMKNA WU BAUSIOT
Ha ero OKOHYaHue, Ha3blBaOTCSA NapaMeTpaMmn LuKa.

Mpy HanWcaHWUM LMKNUYECKUX anropuTMOB CreflyeT MOMHUTb CrefytoLiee.
Bo-nepBbIX, 4TOGbl LUMKN WMEN LAHC KOrAa-HUbyfAb  3aKOHUUTbLCS,
COZEPXMMOE €ro Tena A0/MKHO 0653aTeNbHO BAUATL Ha YCNoBue LMKna. Bo-
BTOPbIX, YCNOBME [O/MKHO COCTOATb W3 KOPPEKTHbIX BbIpaXeHuUid U
3HauyeHW, onpefenéHHbIX el 0 NepBOro BbIMOMHEHMS TeNa UKKna.

B sasbike Free Pascal gns ypo6ctBa nporpamMmucta npefycMOTPeHbl Tpu
oneparopa, peann3yroLmx LUKINYECKNIA npouecc: while,

repeat..until unfor.

3.5.1 Onepartop umkna c npegycnosunem while..do

Ha puc. 3.24 n3obpaxeHa 610K-CXema anropuTMa UMKna ¢ npeaycnoBmemM.
Onepatop, peann3yroLuii 3TOT anropuTMm, B A3bike Free Pascal umeet Bua;

while BbipaxeHue do oneparop;
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Puc. 3.24. ANroputM LMKANYECKON CTPYKTYpbl C NpeayCnoBUEM

BbipaXeHne [O0MKHO OblTb NOFMYECKOW KOHCTAHTOW, NEPEMEHHON WK
NOTUYECKUM BblpaXXeHMNEM.

Pa6oTaeT onepatop while cnegyrowmm o6pasom. Bbluncnserca 3HavyeHue
BblpaXXeHus.

Ecnu oHO wucTuHHO (True), BbINONMHAETCA onepaTop. BeinonHeHue
UMKNa 3aKaHYMBAETCHA, E€CAN YCNOBME JIOXKHO, MOC/ie 3TOro Yynpas/eHue
nepefaetca onepatopy, CcregytouweMy 3a TeloM Uuukna. BbipaxeHue
BblUMCNAETCA Nepej Kaxo utepaymein umkna. Ecnm npu nepeoii npoBepke
Bblpa>keHune noxHo (False), UMKN He BbIMOMHUTCSA HWU pasy.

Ecim B UMKNe Hafo BbLIMOMHWTL 6Gonee OAHOrO onepatopa, HEO6XOAMMO
“CNoNb30BaTh COCTABHOI onepaTop:

while ycnosue do
begin

onepatop_1;
onepatop_2;

onepaTop_n;
end;

PaccMoTpuM npumep. [ycTb HEOGXOAMMO BbIBECTUM Ha 3KpaH 3Ha4YeHUs
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(yHKUMKM y = es,n'*' cos(x) Ha oTpeske |0:1r] c warom 0.1.
MpUMEHMUM LMKN C NpefyCnOBUEM :

var x, y :real;
begin
{MpuceanBaHne napameTpy LMK/a CTapTOBOro 3Ha4YeHns.}
X:=0;
{Uukn c npegycnosuem.}
while x<=pido {lNoka napameTp UMKNa He NpeBbILLAET}
{KOHeYHOe 3Ha4yeHmne, BbIMOMHATbL TeNO LUMKNa.}
begin
{BblunNCNUTbL 3HaYeHUne y.}
y:=exp (sin(x)) *cos (x);
{BbIBOg, Ha 3KpaH napbl X U y.}
writeln ("x= X, 7 y=",y);
{3meHeHne napameTpa LuMKna - nepexos K crefytoLemMy 3Ha4yeHu
x:=x +0.1;
end; {KoHewL uukna.}
end.

B pe3ynbTate paboThl [JaHHOro (parMeHTa MporpaMMbl Ha 3KpaH
nocnegoBaTeNnbHo  GyAyT  BbIBOAMTLCSA  COO6GLLEHMS CO  3HAYEHUSAMU
MepeMeHHbIX X 1 Y:

x= 0;y=1
x=0.1; y =1.0995

x=3.1; y=-1.0415
3.5.2 Onepatop UMkna c noctycnosnem repeat..until

Ecnu B uuKne ¢ npefycnoBMeM MpPoOBepKa YCMOBMA OCYLLECTBAAETCH A0 Tena
LWKna, To B LMKNE C NOCTYC/NOBMEM YCNOBME NPOBEPSAETCA MOC/e Tena umkna
lem, puc. 3.25} CHayana BbIMOMHAKTCA ONepaTtopbl, ABAAKOLIMECA TE/OM
LWKna, nocsie Yero npoBepATCca YC/0BUE, ecnn Moc/iefHee NI0XKHO, TO UMKN
nosTopseTca. BbinonHeHue wuWKNa nNpekpaTuTCcs, ecnum YCnoBue CTaHeT
NCTUHHBIM.

153



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus

Puc. 3.25. ANroput™M LUKINYECKON CTPYKTYpPbl C MOCTYC/OBUEM
B A3bike Free Pascal uuKn ¢ NOCTYCNOBUEM peann3oBaH KOHCTPYKLUMeN

repeat
onepatop;
until BbIpaXkeHwe;

NNKn, ecnn Teno LMKna cocTtonT 6onee 4eM U3 OAHOro oneparopa

repeat
onepatop_1;
onepatop_2;

onepatop_bl;
until BblpaXkeHue;

Bbipa)keHue [LO/HKHO 6bITb TOFNYECKUM.

PaboTaeT uukn crnegyrowmm obpasom. B Havane BbINONHAETCS onepaTop,
npeacTaBnglOWMA  coboli Teno UMKNa. 3aTeM BbIYUCNAETCA 3Ha4YeHue
BblpaxeHund. Ecnm oHo noxHo (False), onepatop Tena uukna
BbIMONHAETCA ewé pa3. B npoTMBHOM cflyvae UMK 3aBepluaeTtcs, W
ynpaeneHue nepegaetca onepaTopy, Cnefytolwemy 3a LUKIOM.

154



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammyupoBaHve Ha Free Pascal n Lazarus
Takum o6pa30|v|, HETPYAHO 3aMeTUTb, 4YTO UWKN C NOCTYyCnoBWMEM Bcerpa
6y,qu BbIMOSIHEH XOTS Obl O4NH pa3, B OT/INYNE OT UWUK/a C NpeaycioBnem,
KOTOprI7I MOXXET HE BbIMO/THNTLCA HWN pasy.

Ecnun NMPUMEHNTL UWMKNA C MOCTyCcnoBmemMm And co3fgaHuda noanporpamMmmebl,

KOoTopas BbIBOAMT 3HauyeHUst (IYHKUMKM y = es,n'A' cos(X) Ha oTpeske

|0: 1] ¢ warom 0.1, nonyuunm:

var x, y :real;
begin
{lMpwnceBavBaHMe napamMeTpy LMKIa CTApTOBOro 3Ha4YeHWs.}
x:=0;
{Lnkn ¢ noctycnosunem.}
repeat {Havano umkna}
y:=exp (sin(x)) *cos (x);
writeln (’x=", %" y=",y);
x:=x + 0.1; {/\3meHeHne 3Ha4YeHNs NapameTpa Uukna.}
until x> pi; {3akoHuMTbL paboTy UnKna,}
{korga napameTp NpPeBbICUT KOHEYHOE 3HayeHme.}
end.

3.5.3 Oneparop yukna for..do

Onepatopbl UMKna ¢ ycroBrem o6nafat0T 3HAUYMTENIbHOW TMOKOCTbIO, HO He
CNMWKOM Y[06HbI A8 opraHusauuy "cTporux” UWK/OB, KOTOPble AOJ/HKHbI
OblTb BbIMOMIHEHbI 3aAaHHOe uucno pa3. Onepatop uukna for., do
NCNONb3yeTCcs UMEHHO B TaKuUX Cnyyasx:

for napameTp_unkna:=HayaJbHOe_3HayeHWe to KOHeYHOe_ 3HayeHue do

oneparop;
for napameTp_LMKNa:=KoHeYHoe_3HadyeHue downto HauyanbHOe 3HauyeHwue do
oneparop;
rae onepatop — /oGOl onepaTtop f3blka, NapamMeTp_LUWKNa — UM
nepeMeHHOV LLeNI0YNCNIEHHOT O nnm Mepeyncnmmoro TUMNOB

HadYyanlbHO€_3Ha4dYeHNe N KOHEe4dYHOe_3Ha4deHWne [O/KHbI ObITb
TOro >Xe Tuna, YTO U NapamMeTp_UWKa.
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Lar nameHeHus unkKna for Bcerga noCToAHEH W paBeH WMHTepBany mMexay
ABymMA onMKanwmnmm 3Ha4YeHNAMUn Thna napametpa LUunKna (I'Ipl/l
LenovYncneHHomMm 3Ha4yeHnn napameTpa Uuknia war paBeH 1)

B cnyyae ecnn Teno umkna coctouT 60see 4eM M3 OAHOrO onepartopa,
Heo6Xo0AMMO MCMNOMb30BaTb COCTABHON OonepaTop:

Puc. 3.26. Anroputm paboTsl unkna for..do

Puc. 3.27. MpeactaBneHne umnkna for...do ¢ nomoubio 610K-CXEMbI

for napameTp_uuMKna:=Ha4yanbHOe_3HayeHne to KOHeYHoe 3HayeHue do
begin
onepartop_1;
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onepartop_2;

onepaTop_N,
end;

Onuwem anroputm paboTtsl unkna for . .do (puc. 3.26%

* [MapamMeTpy_LMUKNa NpuceamBaeTca HayanbHOE_3Ha4dYeHUe .

* Ecnn 3HayeHue napamMeTpa_uunkna npeBocxoauT
KOHEeYHOe_3HayeHue, TO LMUKN 3aBepliaeT CBOKO pabory. B
NPOTMBHOM Cny4ae BbIMOAHAETCA M. 3.

* BbinonHdeTca onepaTtop.

* 3HayeHue mapameTpa_LUKNa W3IMEHAETCA Ha COOTBETCTBYIOLL U
LUar 1 oCcyLLecTBNsAeTCA Nepexoq Kn. 2, n T. 4.

MOHATHO, YTO 3TOT aNrOPUTM MNPeAcTaBNseT cob0li LUKA C NpeaycnoBUEM.

B panbHeiiwem, u4To6bl M36exaTb CO34aHMS  CAWLIKOM  FPOMO3AKMX
anroputMoB, B 6/10K-Cxemax uukn for 6ygem n3obpaxaTb Tak, Kak nokasaHo

Ha puc. 3.27

®parMeHT  nognporpamMmmbl,  NPUBEAEHHbLIA  fanee,  LEMOHCTpUpYeT
npuMeHeHune umkna for:

var i :integer; c :char;
begin
{BbiBog Ha 3kpaH uncen ot 10 10.}
fori:=1to 10 do
writeln (1);
{BbiBog Ha 3kpaH uucen ot 10 go -10.}
for i :=10 downto -10 do
writeln (1i);
{BbIBOj, Ha 3KpaH CMMBO/IOB OT a fjo I}
forc:="a’to’r’do
writeln (¢ );
end.

BepHéMcs K 3afaye BbiBOAa 3HaveHuWin dyHkumm y = esTHTicosfx) Ha
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otpeske [0: 1] c warom 0.1. Kak BMAMM, 34eCb KOAMYECTBO MOBTOPEHWI
LUuKna fBHO He 3ajaHo. OfHaKo 3TO 3HayeHWe, MOXHO JIerKO BblYUCANT.
MpeAnonoXum, 4to NapameTp LUKNa x MNPUHUMAET 3Ha4YeHUd B fuanasoHe
OT Xn A0 Xk, M3MEHSACb C WwaromM c/x >TOMJa KONnM4ecTBO MNOBTOPEHWUI Tena
LMKIa MOXHO OnpejennTb No opmyne:

n | 1(3.6)

OKPYrn1B pe3ynbTaT AefieHns [0 uenoro yucna. CneposaTefibHO, (PparMeHT
nporpamMmmbl BbiBOZA 3HAYeHWUN (YHKLMU y = eBrT,1x>C0S(X) Ha OTpeske

0; 7] c warom 0.1 6yaeT nmeTb BUA:

var i, n :integer; x, y :real;
begin
n:=roimd (( pi- 0)/0.1)+l; {KonnuyectBo noBTOpPeHUI Lukna.}
x .= 0; {HavanbHoe 3Ha4YeHne aprymeHTa.}
{LlvKn ¢ n3BeCTHbIM YMC/IOM NMOBTOPEHUIA,}
{i- napameTp uukna, nameHsetca ot 1 go nc warom 1.}
fori:=1to ndo
begin {Havano unkna.}
y:=exp (sin (x)) *cos (x); {BbluncneHme 3HaueHnUs QyHKUNN }
{onA COOTBETCTBYIOLLEr0 3HAUYEHUA aprymMeHTa.}
writeln (’x=", X%, y="VYy);
x:=x + 0.1; {BbluncneHne HoBOro}
{3HauyeHuns aprymenTa.}
end; {KoHel unkna.}
end.

3.5.4 OnepaTopbl Nepefayn ynpasneHus

OI'IepaTOpr nepepayn ynpasneHna nNpUHYyAUTENbHO WU3IMEHAKT NOPAAOK
BbIMOMHEHUA KOMaHA. B a3bike Free Pascal Taknx onepaTopoB NATb: goto,

break, continue, exitwuhalt.

OnepaTop goto MeTKa, rge MeTKa — OO6blUHbIi WAEHTU(UKATOP,
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NMPUMEHAT A4 6e3nyIOBHOF0 nepexoga, OH nepe,qaéT ynpasneHne
onepaTopy C MeTKOIA.

MeTKa : omnepaTop;

O6bIYHO MpUMeHeHWe onepaTopa goto NPUMBOAUT K  YCNOXHEHUIO
nporpaMMbl U 3aTpyAHSeT OTNaAky WMcnonb3oBaHue onepatopa HapyLlaet
MPUHLUUN CTPYKTYPHOIO MNpPOrpaMMupoBaHMsA”, COrNacHO KOTOpOMY Bce
6710K1, COCTaB/sAOLUIME MpOrpaMMy, [AO/MKHbI MMETb TOMbKO OAWH BX0f W
OAVH BbiIXoA. B GOMbLIMHCTBE aANrOPMTMOB MNPUMEHEHUS onepaTopa goto
MOXHO M36eXaTb, B Halleli KHWUre Mbl GYEM ero UCMo/b30BaTh, HO YMTaTeNb
[O/KEH 3HATb O HAMMUUK 3TOrO onepaTopa B A3bIKE.

Onepatopbl break n continue WCNONL3YIOT TONbKO BHYTPU LUK/OB.
Onepatop break ocyuwecTtBnser HeMefNeHHbIA BbIXO4 W3 LWKIOB
repeat, while, for, wn ynpaBneHue nepegaeTcs onepatopy,

HaxXOAALLEMYCS HeMmoCpeACTBEHHO 3a LuKnoM. OnepaTop continue HaunMHaeT
HOBYI MTepaLuio LUWKNa, faxe ecnv npefbliaylas He Gbina 3aBeplieHa.

Onepatop e X it OCYLLeCTBAAET BbIXOA M3 NOANPOrpamMMbl.

OnepaTop halt npekpawaet BoINO/HEHWE NPOrPaMMbl.

3.5.5 PeweHne 3ajay c UCNnonb3oBaHNEM LUKNOB
PaCCMOTpVIM nCcnosnb3oBaHWUe LUKINYECKNX OMepaTtopoB Ha KOHKPETHbIX
npumMepax.

3A0AYA 39. Hantm Hambonbwwunin obwwuin  genutens (HOL) AByX
HaTypanbHbIX YNCeEN A N B -«

BxoaHble faHHble: A u B. BbIXOfHble AaHHbIE: A — HOA,.

[ns peweHns NocTaBNeHHOW 3afayn BOCMNOJb3yeMCs anroputMom EBknunga:
OyaeM yMeHbluaTb KaX[blil pa3 60MblUee W3 YMCEN Ha BEeNUYMHY MEHbLLEro
A0 Tex mop, noka o6a 3HayYeHWs He CTaHYT paBHbIMM, TaK, Kak MOKa3aHO B
Tabnuue 3.4.
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B 65110K-cxemMe pelleHuns 3afadn, NpeacTaBNeHHON Ha puc. 3.28. Ans peLleHns
NMOCTaB/IEHHOWN 3afayn MCMOMb3YeTCAa LMKA C NpefycnoBuEM, TO eCTb Teno
LMKna nosBTopsAeTca LO Tex nop, noka A He pasHo B. CnepoBaTesnbHO, npu
co3faHuun nporpammbl Bocnosibdyemca unknom while . . do.

Tabnuua 3.4. Monck HOA ansi uncen A=25un B = 15.
NcxogHble faHHble Mepsbiid war BTopoit war TpeTuid war
A=25 A=10 A=10 A=5 HOL(A,B)=5
B=15 B=15 B=5 B=5

Puc. 3.28. ANroputm novcka Ham6o/bLLero obLiero gennTtens AByx yncen
Mporpamma Ha a3bike Free Pascal, peanunsytoLas nocTaBfeHHYO 3ajauyy:

var a, b :word;
begin
writeln ( ’BBeAuTe ABa HaTypaNbHbIX uncna ’);
write (A= "); readln (a);
write (’B="); readin (b);
{Ecnn yncna He paBHbI, BbIMONHATL TENO LMKNA.}
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while a<>b do
{Ecim yncno A 6onblle, 4eM B, TO yMeHbLINUTL €ro 3HavyeHue Ha B}
ifa>b then
a:=a-b
{vHaye yMeHbWMNTb 3Ha4YeHne Yncna B Ha A}
else
b:=b-a;
writeln ( 'THO4=",A);
end.

Puc. 3.29. ANropuTMm Bbl4UCNEHUA (haKTOpUana

SAOAYHA 3.10. Bbluncnutb thakTopuan yucna
N(N\ = 12«3 m... IN)

BxogHble AaHHble: N — Uenoe 4ucno, hakTopman KOTOpOro HeobXxoauMo
BbIYMC/INTD.

BbixogHble paHHble: factorial — 3HavyeHue akTopmnana 4mcna N,
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npoussegeHue ymcen ot 1 o N, uenoe ymcno.

MpoMeXyToUYHble MNepeMeHHble: | — MapameTp LUWKNa, Lenoyuc/ieHHas
nepeMeHHas, nocfiefoBaTe/ibHO NPUHUMaKOLWaa 3HavyeHus 2, 3, 4 1 Tak ganee
8o N.

bnok-cxema npusefeHa Ha puc. 3.29.

WNTak, BBogutcs umcno N. lMepemeHHoli factorial, npeaHasHauyeHHOW
0N XPaHEHUA 3HayeHUs TNPOU3BELEeHUA MOCNef0BaTe/IbHOCTU  Yucen,
npucBamBaeTCs Hava/ibHOE 3HayYeHue, paBHOe efjMHuLIe. 3aTeM OpraHu3yetcs
UMK, mapamMeTpoM KOTOPOro BbICTynaeT nepeMeHHas i. Ecnu 3HayeHwue
napameTpa LUMK/Ma MeHblue uayv paBHO N, TO BbIMOMHAETCA Onepatop Tena
LUKna, B KOTOPOM M3 yyacTka namaTu ¢ uMmeHem factorial cuuTtbiBaertcs
npeaplgyliee 3HavyeHve NPOU3BELEHUA, YMHOXAeTCA Ha TeKyllee 3HayeHue
napameTpa UuuKna, a pe3ynbTaT CHOBa MOMELLAETCA B Y4YaCTOK MamAaTh C
nveHem factorial. Korga napametrp i crtaHoBuTca 6onblie N, UMKN
3aKaHuMBaeTCs, W Ha MeyaTb BbIBOAUTCA  3HAYEHMe  MNEPeMEeHOiA
factorial, KoTopas 6bla BblUMCNEHA B Tefle LUKNA.

Hwxe npeacTaBneH TeKCT MporpamMbl BblMMCIEHUA (haKTopuana Ha s3blke
Free Pascal.

var
factorial, n, i :integer;
begin
write (*n="); readln (n);
factorial: = 1;

fori:=2 to ndo
factorial := factorial * i;
writeln ( factorial);
end.

3AL0AYA 3.11. Bbluncnutb aJin, rge n— Lenoe nonoXXuTesnbHOe Yncho.

BxoaHble fAaHHble: a — BeleCTBEHHOE 4MUCNO, KOTOpPoe Heo6XoauMo
BO3BECTU B LIENYI0 MOMOXMWTENbHYIO CTerneHb M. BbIXOAHbIE [aHHble: P
(BelecTBEHHOE YMCN0) — pe3y/bTaT BO3BEAEHMWS BELLECTBEHHOIO Yncna a B
LeNy MNOMOXWUTENbHYI cTerneHb N. [MPOMEXYTOUYHble AaHHble: i —
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uenovyncneHHaa nepemMeHHasa, npunHnmMaroLwasd 3Ha4eHNa OT 1 A0 N C Warom
1, napameTtp uukna. bnok-cxema npusegeHa Ha puc. 3.30.

Puc. 3.30. ANropuTM BO3BE/€HMS BELLECTBEHHOTO YMC/a B LENyH CTeNeHb

N3BeCTHO, 4TO AN TOro, 4ToGbl MOMYYUTb LGNy CTENeHb N uucna a,
HY)XHO YMHOXWTb €ro camo Ha cebs N pas. Pe3ynbTaT 3TOr0 YMHOXEHWs
OyoeT XpaHUTbCS B ydyacTKe NamsTM C MMeHeM p. [lpu BbINONHEHUU
OYepefiHOro LUMKNa W3 3TOr0 Yy4yacTKa npeAblayllee 3HauveHue Gyget
CUMTbIBATLCS, YMHOXATbCA Ha OCHOBaHWe CTEMeHM a U CHOBa 3anucbiBaTbCs
B y4acTOK namaTh p. LKA BbIMOMHSAETCA N pas.

B Tabnuue 3.5 o0T06paEH MPOTOKON BbIMOMHEHMS anropuTMa npu
BO3BEAEHUMN Yucnia 2 B NATYI cTeneHb: a=2, n=5. MNogobHble Tabnuusl,

3amno/IHEHHbIE BPYYHYIO, WCMOMb3YIOTCA ANA TeCTUPOBAHUA — MPOBEPKU
BCEX 3TanoB paboTbl MPOrpaMmmel.

Tabnuua 3.5.
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Mpouecc
BO3BeAeHNA
yucna a B
CTeneHb N

i 12345
P12481632

[anee npuBeféH TEKCT MpoOrpaMmbl, COCTaBNEHHOW [ANS  PeLIeHus
NOCTaB/IEHHOWN 3agaun.

var

a, p :real;

i, n :word;

begin
write ( 'BBeUTEe OCHOBaHWe CTEMeHN a= "),
readin (a);
write ( ’BBefuTe nokasartenib CTeNeHu n=");
readln (n);
P:=1i
fori:=1tondo

p:=p * &

writeln (’P="P:1:3);

end.

SAJAYA 3.12. BblYNCAUTL CYMMY HaTypasibHbIX YeTHbIX 4uUCesn, He
npesblaWmx jVv

BxofHble gaHHble: N— Lefoe yumcno.
BbIXOAHble faHHbIE: S — CyMMa YeTHbIX Y1Cen.

lMpomexyTouHble MNepeMeHHble: | — napaMmeTp UMKNa, MNPUHUMAET
3HaueHna 2, 4, 6, 8 N Tak fanee, TakKXXe MMeeT LLe/IoYMCNeHHOoe 3HaueHue.

Mpn CNOXeHUM HECKONbKMX Yucen HeoOXOAMMO HakamnnuBaTb pe3ynbTaT B
onpeaenéHHoOM ydyacTke MaMsiTU, KaX[blii pa3 cuMTbiBas M3 3TOr0 ydyacTka
npeablayliee 3HauYeHWe CyMMbl 1 NprbaBnas K HEMY Cliefytollee CnaraeMoe.
[ns BbIMONHEHWS NEPBOro onepaTopa HakanaMBaHWS CYMMbl U3 yyacTka
namsaT He06GXOAMMO B35iTb TaKOE UMC/O0, KOTOPOE HE BAUANO Obl HA pe3y/bTaT
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C/TO>XXKeHNA. I'Iepe,q Haya/ioM LUunKna I'I€p€M€HHOI7I, I'Ipe,CI,Ha3HaLIeHHOVI ans
HakanameaHNA CyYyMMbl, HEO6XO,£I,VIMO NPUCBONTb 3HaYe€HWE HY/b (S 20).
Bnok-cxema pelweHuns 3Toil 3agaum npeacTaBneHa Ha puc. 3.31.

Tak KakK napameTp uumkna i W3MeHsieTcs C wWwaroMm 2, B 6/10K-CXeMe,
NOCTPOEHHOI ANs pelleHnsa AaHHOW 3agaum (puc. 3.311 MCMNOMAb30BaH LMKA
C MpefycnoBueM, KOTOPbIA peann3yeTca NpuM COCTaBleHWM MporpamMmbl C
nomoulbto onepatopa w hile . .do:
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Puc. 3.31. ANropuTM BbIYMCNEHUA CYMMbl YETHbLIX HATypasbHbIX YMcen

varn, i, S :word;
begin
write ('n=");
readin (n);
S:=0;
i:=2
while i<=n do
begin
S:=S+i;
i:=i+2;
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end;
writeln (7S=", S);
end.

ATy Xe 3afauy MOXHO PewnTb MHave, ucnonbdys umkn for . .do:

varn, i, S :word;
begin
write (“n=");
readin (n);
S:=0;
fori:=1to ndo
{Ecnu ocTaTOK OT feneHns napameTpa Lukna Ha 2 paseH 0,}
{T0 3TO 4YMCNO 4YeTHOe, CneaoBaTenbHO,}
{npoucxogMT HakannuBaHue Cymmsbl.}
ifimod 2 = 0 then
S:=S+i;
writeln (7S= ", S);
end.

B Ta6nuue 3.6 npuBefeHbl pesynbTaTbl TECTUPOBAHMS NpOrpamMmmMbl Ans n=7.
HecnoXHo 3aMeTUTb, UYTO MpPW HEYETHbIX 3HAUeHWsX napameTpa LUMKNa
3HaueHNWe MepeMeHHOI, MpeaHasHaYeHHOW [AN8 HaKanIMBaHUA CYMMbl, He
N3MEHSIeTCS.

Tabnuua 3.6.
CymmupoBsaHune
YETHbLIX uncen

i 1234567
S002266 12 12

3AO0AYA 3.13. [JaHo HatypanbHoe uucno A e Onpegennts /C —
KONWYECTBO [AenuTeneit 3TOro 4ucna, MeHbLMX ero (Hanpumep, ANS
Al — 12 penutenn 1, 2, 3, 4, 6. Konnyecteo K = 5)-

BxogHble gaHHble: N— Lienoe yucno.
BbIxoHble AaHHbIe: Lenoe uncno K— konuuectso genuteneid N

MpOMeXyTOUYHble MNepeMeHHble: i — napameTp UWKAA, BO3MOXHbIE
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genutenn yncna N.

B 6nok-cxeme, M300paKEHHOM Ha puc. 3.32. peann3oBaH cnegyroLunii
anroputM: B nepeMeHHyto K, npefHaszHauyeHHY 4718 NOACYETA KOMMYeCTBa
jenutenei 3afaHHOro ymcna, NOMeLLaeTca 3Ha4YeHne, KOTOpoe He BAMANO Obl
Ha pesynbTaT (K=0). J[anee o0praHNU30BbIBaeTCA UMK, B KOTOPOM
N3MEHAOWMIACA napaMeTp | BbIMOMHAET PO/Jb BO3MOXHbIX [enuTenen
uncna N. MapameTp ymkna meHseTcs ot 1 go N /2 ¢ warom 1. Ecnun 3agaHHoe
YuC/o LEeNnUTCA Haueno Ha napameTp LUKNa, 3TO 03HA4YaeT, 4To | SABNAETCH
penutenem N, ¥ 3HayeHWe nepemeHHoON K cnefyeTt yBeNMUUTb Ha efuHULY.
Linkn Heobxoammo noBTopuTb N/2 pas.

B T1abnuue 3.7 oTo6paxkeHbl pe3ynbTaTbl TECTUPOBAHWUA anroputma npu
onpegeneHun genutenein yncna N=12.

Tabnuua 3.7.
OnpegeneHne
Ko/inyecTBa
nenutenen
yucna N
i 123456

K0123445
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Puc. 3.32. AnropuTm nofcyéTa gennTenein HaTypanbHOro yncna
TeKCT nporpaMMbl, COOTBETCTBYIOLLMIA ONMUCAHHOMY afirOPUTMY:

var N, i,K: word;
begin
write ('N=");
readin (N);
K:i=0;
fori:=1to N div2 do
{Ecnn N pennTcsa Haueno Ha i, To}
if N mod i= 0 then
k:i=K+1; (yBENNYNTb CUETUMUK Ha eanHMLY.}
writeln ( * K= ’,K);
end.

SA0AYA 3.14. [aHo HaTypanbHOe uucno jV o Onpefenutb, ABNAETCA NN
OHO mnpocTbiM. HaTypanbHoe uyucno /V HasblBaeTCAd MPOCTbIM, €C/IM OHO
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fennTca Haueno 6e3 ocTaTKa TOMbKO Ha eAuHMLY K . Yucno 13 —
MpoCTOoe, Tak Kak Aenutca To/bko Ha 1 un 13, N = 12 He aBnAeTcd NPOCThbIM,
TakK Kak genutca Ha 1, 2, 3,4, 6 n 12,

BxogHble gaHHble: N — Lienoe yucno.
BbIxoAHble AaHHbIe: coobLLeHMe.

MpoMeXyToUHble AaHHble: | — napameTp UWKNa, BO3MOXHbIE AENUTENN
yucna N

ANropuT™M pelleHns 3Toin 3agaunm (pmc. 3.33) 3aknyaetcas B TOM, 4TO
HeobX0AUMO onpefennTb, ecTb i y yncna N genuTtenn cpegu yucen ot 2 o
N/2. Ecnn penuteneil HeT — 4mcno npoctoe. Mpeanonoxum, 4to ymcno N
aBngetca npocteiM  (Pr:=true). OpraHusyem LUWKA, B  KOTOPOM
nepeMeHHas i 6ygeT uameHaTbea oT 2 o N/2. B umkne 6yaem npoBepsiThb,
penutcs nm N Ha i. Ecnv genuTtces, TO Mbl Hawnm genntenb, N He ABNsAeTCH
npocteiM (Pr:=false). [lpoBepka OCTalbHbIX AeNUTeNein He WUMeeT
CMbIC/a, aBapMinHO NOKMAAEM LK.
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Puc. 3.33. Anroputm onpegenieHns NpocToro yumncna

B anroputme npegycMOTpeHO [ABa BbIXxoga W3 uukna. [lepBbli —
€CTeCTBEHHbIN, NPU McyepnaHUM BCEX 3HAYEHWn napameTpa, a BTOpO —
[OCPOYHBIA. TMocne BbIXoda M3 LMKAa Hafo NPOBEpPUTb 3HayeHne Pr. Ecian
Pr=true, 10 uncno N— npocrtoe, nHavye N He ABMAETCA NPOCTbIM YUC/IOM.

Mpn cocTaBneHMn nporpammbl Ha fA3blke Free Pascal 4OCPOYHbIN BbIXOA U3
LMKna yAo6HO BbIMOMHATL NMPU NoMoLLM onepartopa break:
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var
N, i:integer;
P r:boolean;
begin
write ('N=");
readin (N);
Pr:= taie; {IpeanonoXum, 4To YMcno npocroe.}
fori:=2to N div2 do
{Ecnn HalrfeTca XoTd Obl OAUH AeNUTeNb, TO}
if N mod i= 0 then
begin
Pr:= false; {uncno npocTtbiM He ABnseTCA U}
break; {focpouHbIin BbIXOA N3 LUUKNA.}
end;
{lMpoBepka 3Ha4YeHMA IOrMYecKoro napameTpa, U}
if Pr then
{BbIBOJ, Ha MeyaTb COOTBETCTBYHOLLEr0 CO0bLeHNs. }
writeln ( "Uucno °,N, ’- npoctoe )
else
writeln ( ’Uucno °,N, * npocTbiM He siBngeTcs ’);
end.

3ALAYA 3.15. OnpefennTb KOMMYECTBO MPOCTbIX YMCEN B WHTepBane OT
Or no M, rle N n M —HaTypanbHble yucna, npudem N < M -

ANropuT™M peLleHuns JaHHO 3agadn npeacTaBneH Ha puc. 3.34.

O6paTTe BHUMaHWE, YTO 3[eCb OCYLLECTBASIETCA MpPOBepka KOPPEKTHOCTM
BBOla MCXOAHbIX fAaHHbIX. ECAM rpaHulbl UHTEpPBana He MOMOXMUTENbHbI,
unu 3HayeHne N npeBbilaeT M BBOJ [AaHHbIX MOBTOPSETCA B LWKIE C
MoCcTYCNOBMEM A0 TeX Mop, Noka He OyayT BBeAeHbl KOPPEKTHble MUCXOAHble
AaHHble. [anee AN KaXAoro 4Yncna u3 ykasaHHoro uHtepsana (napameTp i
NpUHUMaeT 3HayeHus oT N go M) npoucxoaut nposepka. Ecnu uucno
SIBNSIETCA NPOCTbIM, TO MepemMeHHas K YBENWUYMBAETCS Ha eauHuLy.
MoApo6HO onpeaeneHve NPOCTOro Yncia OnMcaHo B 3agaye 3.14.

Mporpamma Ha A3blke Free Pascal, peanusyiowas anroputm noacyéra
KOJINYecTBa NPOCTbIX YNCeN B 3aflaHHOM AuanasoHe:

172



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
var N,M, i, ], k :longint;
P r:boolean;
begin
repeat
write ('N=");
readin (N);
write ('M=");
readin (M);
until (N>0) and (M>0) and (N<M);
k :=0; {KonmyecTBo NpoCTbIX Ymcen.}
fori:=N to M do {[MapameTp i npuHMMaeT 3HayeHns oT N go M.}
begin
{OnpepgeneHne npocToro yncna.}
Pr:= true;
forj :=2 to idiv 2 do
ifimod j = 0 then
begin
Pr:= false;
break;
end,;
{Ecnn 4yncno npocTtoe, yBenM4YNBAEM KOIM4YeCcTBO Ha 1.}
if Pr then
k:=k+l;
end;
if k=0 then writeln ( "MpoCTbIX Yncen B guanasoHe HeT )
else writeln ( "MpocTbIX Yncen B gnanasoHe ’, K);
end.
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Puc. 3.34. AnropuTm onpegeneHnsa NpocTbiX Yncen B 3ajaHHOM MHTepBase

3AL0AYA 3.16. [aHOo HatypasbHoe 4ucno jV ¢ Onpefenntb KOMNYECTBO
undp B umcne.

BxogHble gaHHble: N— Lefioe yunchno.
BbIxofHble AaHHble: kol — Konn4yecTBo UUQp B Umncne.

[MpomMexXyTouHble fAaHHble: M — nepemeHHas AN BPEMEHHOr0 XpaHeHus
3HayeHuns N.
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Ons Toro utobbl noacyuTatb KOMMYECTBO LUMGP B uucne, HeobXoAMMO
onpeaennTb, CKOMbKO pa3 3afaHHOe YWUCA0 MOXHO pas3feinTb Ha [ecaTb
Haueno. Hanpumep, nyctb N=12 34 5, Torga Konmyectso uudp kol = 5.
PesynbTaTbl BbIYMCEHUI CBeAeHbl B Tabnuyy 3.8. ANroput™m onpegeneHuns
KO/IMYecTBa LUndp B uncne npeacrtasneH Ha puc. 3.35.

Tabnuua 3.8.
OnpegenexHne
Konn4yecTsa Lmgp
ymcna

kol N

12345

12345 div 10=1234
1234 div 10=123
123 div 10=12

12 div 10=1

1 div 10=0

g A W N e

TeKCT NporpamMmbl, peanunsytolleli JaHHYHO 3adady, MOXHO 3anucaTb Tak:

var
M,N: longint;
kol:word;
begin
{TaK Kak peub MAET 0 HaTypasbHbIX Yncnax,}
{npn BBOAE MpesycMOTpeHa NpoBepka.}
{3aKOHYNTb LMK/, eCNn BBELEHO MONOXUTENbHOE YUCO,}
{vHa4e noBTOPUTL BBOA}
repeat
write ('N=");
readin (N);
until N>0;
M:=N; {CoxpaHuUTb 3Ha4yeHne nepemeHHoin N. }
kol:= 1; {MycTb 4MCNO COCTOMUT U3 OAHOM LUUDPLI.}
while M div 10 > 0 do
{BbINONHATb TEN0 UMKNA, MOKa YMCNO AennTca Haueno Ha 10.}
begin
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kol := kol +1; {C4YéTumnK KonnyecTBa undp.}
M:=M div 1 0; {V3meHeHwne uncna.}
end;
writeln ( ” kol= ", kol);
end.

Puc. 3.35. Anroputm onpegesneHna KonmyecTsa uugp B uncne

SAO0AYA 3.17. [laHo HatypanbHoe ynucno jV « Onpepenntb, COAEPXUT Nn
3TO YMCMIO HY/IM N B KaKMX pas3psagax OHM PacronoxkeHol (Hanpumep, yucno 1
101 111 011 cofep>XWUT HONb B TPETLEM U BOCbMOM paspsfax).

BxofHble gaHHble: N— Lefnoe yucho.

BbIXOAHbIE flaHHbIE: POS — MO3ULNA LUDPLI B YKUCHE.

MpoMeXyToUHble AaHHble: i — napaMeTp uukna, M — nepemeHHas Ans
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BPEMEHHOr0 XpaHeHUs 3HayeHns N.

B cBA3M C Tem, UTO paspsagbl B Yuc/ie BblLeNAKOTCA, HaYMHAA C MocfefHero,
TO ANa onpefeneHUs HoOMepa paspsga B uucie, HeOOXOAUMO  3HAThb
KONN4YecTBO LMdp B Yncnel2”. Takum 06pa3om, Ha NepBOM 3Tarne peLLeHns
3ajaun Heobxoammo onpepenuTb kol — konuyecTBO UMppP B umMcne. 3aTem
HauMHaeM BblAeNATb U3 Yncna LUUgpbl; ecin odvepeHas uupa pasHa HyHo,
HY>XHO BbIBECTM Ha 3KpaH HOMep paspsiga, KOTOpbli 3aHMMaeT 3Ta uudpa.
Mpouecc onpefeneHnsa Tekywen uugpsl ymcna N=120405 npeacTtaBfieH B
Tabnuue 3.9.

Brok-cxema anroputma pelleHus AaHHOW 3afaym nokasaHa Ha puc. 3.36.
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Puc. 3.36. AnropuTtm pelleHus 3agaum 3.17

Tabnuua 3.9. OnpeaeneHne Tekyllen LUudpbl Ynucna
Uncno M Lindpa Homep nosuuyuu
120405 div 10=12040 120405 mod 10=56
12040 div 10=1204 12040 mod 10=0 5

1204 div 10=120 1204 mod 10=4 4
120 div 10=12 120 mod 10=0 3
12 div 10=1 12 mod 10=2 2
1 div 10=0 1 mod 10=1 1

TeKCT NporpaMmbl, peanunsytolleli JaHHbIA anropuTMm:

var
M,N: longint;
I, pos, kol:word;
begin
{Tak KaK peub et 0 HaTypanbHbIX Yncnax,}
{npv BBOAE NpefycCMOTpeHa nNposepka.}
{3aKoHUNTb LMKN, ecny BBEAEHO NOMOXWUTENbHOE Yuncno,}
{vHa4e noBTOPUTL BBOA}
repeat
write ('N=");
readin (N);
until N>0;
/IOnpepeneHne kol - konnyecTBa paspsaos.
M:=N; {CoxpaHu1Tb 3Ha4eHne nepemeHHOn N.}
kol:=1; {NycTb 4nCNO COCTOUT U3 OAHOW UMdpbL.}
while M div 10 > 0 do
{BbINOMHATL TENO UMKNA, NOKA YNCNO JenuTcs Haueno Ha 10.}
begin
kol := kol +1; {CuéTumnk Konnyectea umpp.}
M:=M div 1 0; {/A3smeHeHMe yncna.}
end;
writeln ( " kol= ", kol);
M:=N;
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pos := 0; {lycTb B uncne HeT Hyneii.}

fori~1 to kol do

begin
{BbigeneHune ungpbl U3 yncna n cpaBHeHue eé ¢ Hynem.}
if (M mod 10 = 0) then
begin
pos :=kol-i +1; {[Mo3nuuns Hyna B uncne.}
writeln ( 'Honb B pos, M- paspage. ’);
end;
M:=M div 1 0; {V3meHeHune yncna.}

end;

if pos=0 then writeln ( "Yucno He copepXut undgpy 0. *);

end.

3.5.6 BBOA AaHHbIX U3 AManoroBoro okHa B cpefle Lazarus

OKHO BBOfa — 3TO CTaHAapTHOE [/anoroBoe OKHO, KOTOpOe MosAB/AeTCs Ha
3KpaHe B pe3ynbTaTte BblI30Ba QYHKUMM InputBox. B obuwem Buge
onepatop BBOAA [aHHbIX C UCMONb30BAHWEM 3TON (YHKUMW 3anucbiBaloT
TakK:

ums:= InputBox (3aronoBoK_OKHa,M0/CcKa3Ka,3HaueHue );
roe

* 3arof0BOK_OKHa — CTPOKa, onpejensaoLwas Ha3BaHNe OKHa;

e NMOACKAa3Ka — TEKCT MOSICHALLEr0 CO0bLLEeHNS;

e 3HauyeHMe — CTPOKa, KoTopas GydeT HaxoAuTbCA B MOae BBOAA Mpw
MOSIBNIEHNUN OKHA Ha 3KpaHe;

* NMS — TMepeMeHHass CTPOKOBOro TuMa, KOTOpPOA OyAeT NPUCBOEHO
3Ha4yeHue 13 Nons BBOAA.

Mocne BbIMOMIHEHWA (PparmMeHTa Nporpammbl

var S :string;
begin
S:= InputBox ( '3AF0/1I0OBOK OKHA ’,

‘Mojackaska : BBeAUTE UCXOAHbIe AaHHble °, *[laHHOe 3HavyeHune ’);
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end;

MosIBUTCS OKHO, NpeAcTaBneHHoe Ha puc. 3.37.

Puc. 3.37. OkHO BBOAA

Y nofb30BaTesnia ecTb BO3MOXHOCTb U3MEHATHL TEKCT B MnoJie BBoAa. LLlenyok
no kHonke OK npuBeféT K TOMY, YTO B MepeMeHHY, yKasaHHYl cnesa OT
onepatopa npucsBavMBaHusA, OyAeT 3aHeceHa CTpOKa, Haxofsulasacd B nose
BBOAa. B paHHOM cnyyae B MepemMeHHyw S OygeT 3anucaHa CTPOKa
"NaHHOoe 3HauvyeHwue' . Lllenyok no kHonke Cancel 3akpoeT OKHO BBOAA.

YuuntbiBas, 4To yHKUMA InputB oXx BO3BpallaeT CTPOKOBOE 3HAYeHUe, npu
BBO/ZE YMCNOBbIX faHHbIX MPUMEHAOT (PYHKLMKN Npeobpa3oBaHUs TUMOB:

var S :string; gradus, radian : real;
begin
S:= InputBox ( ’'BBof AaHHbIX ’,
‘BeeauTe BeNMUMHY yTna B pagnaHax ’, *0,000 ’);
gradus = StrToFloat ( S);
radian :=gradus * pi/ 18 0;
MessageDlg ( ’BennyunHa yrna B rpagycax ’
+FloatToStr ( radian ), Mtinformation, [ mbOk ], 0);
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end;

MOXHO  MPUMEHATb  AWAaNOroBoe  OKHO  MpU  pelweHMM  3afad,
06pabaTbiBaOLLNX HeKoTopble 4ynCcnoBble nocnefoBaTe/lbHOCTH.
PaccMOTPUM HECKONbKO TaKMX 3a/au.

3AO0AYA 3.18. TllocTtynaet nocnefosaTtenbHOCTb U3 jV  BELECTBEHHbIX
yncen. OnpegennTb HaMbONbLINIA 3NEMEHT NOCNeA0BaTEIbHOCTMW.

BxogHble paHHble: N — uenoe uyucno; X — BELECTBEHHOE 4ucno,
onpefenseT TeKyLWWUA 3N1eMEHT NOCne[0BaTeNbHOCTH.

BbixofHble OaHHbIE: Max — BelleCTBEHHOE 4YKuCcno, ANIEMEHT
nocnenoBartenbHOCTU C HanM60MbLINM 3HAYEHNEM.

MpoMeXyTOUYHbIE MEPEMEHHbIE: i — napameTp LUWKNa, HOMep BBOAMMOIO
3/1eMeHTa NoC/Nef0BaTeIbHOCTH.

ANropuTM noucka HauMboNbLIEro 3neMeHTa B NOCNef0BaTeNbHOCTU
Cnepyrowmii rpuc. 3.389

B nmamaTty KomnbioTepa OTBOAWUTCA sivelika, Hanpumep, ¢ UMeHeM Max, B
KOTOPOI OyfeT XpaHUTbCA HamMbONbLUIWIA 3NEMEHT NOCneAoBaTeNbHOCTU —
MakKcMMyM. BBOAMM KOMMYECTBO 3/1EMEHTOB MOCNeA0BaTENIbHOCTM W NepBbli
3aNeMeHT nocnegosaTenbHOCTW. [lpegnonaraem, 4TO MNepPBbIA  3NEMEHT
nocnefoBaTeNlbHOCTM HanMbONbLINMIA, W 3anucbiBaeM ero B Max. 3aTem
BBOAWUTCA BTOPO 371eMEHT MOCNeAO0BaTe/IbHOCTM U CpaBHMBaeTCH C
npeanonaraeMbiM MakKCUMyMOM. ECAM OKaXeTcs, 4TO BTOPOW 3NeMEHT
6onblle, ero 3anucbiBaeM B A4eilky Max. B NpOTUMBHOM cliyyae HUMKaKMX
AeNCTBUIA He npeanpuHmMMaem. [MoTOM nepexoAuMMm K BBOAY CNeAyHOLLEro
afieMeHTa MocnefoBaTeNbHOCTU, W airopuTM MNOBTOPSAETCA C Havana. B
pesynbTaTte, B A4eiike Max OyAeT XpaHUTbCA 3NEMEHT NOCNeA0BaTeNIbHOCTYU C

HanbONbLINUM 3HAYEHNEMA,

PasmecTum Ha thopme 06bekT Tuna Hagnuce Labell n kHonky Buttonl
leM, pucynox 3.391 Llenyok no KHOMKe nNPUBEAET K BbIMNOMHEHUIO
crnegyloLein npoueaypbl:
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Puc. 3.38. ANroputm noucka Hambo/blLLEro Yncna B nocnegoBaTeslbHOCTH

procedure TForml. ButtonIClick ( Sender : TObject);
var i,N: integer; max,X: real; S :string; begin
//BBOA KONMYeCTBa 3/1EMEHTOB NOCNe0BaTe/IbHOCTM.
S:= InputBox ( ’Bsog
‘BBenTe_KO/MYECTBO 3/1EMEHTOB B nocfiefgosarenbHocTn.  ’07);
N:= StrToFloat ( S);
//BBOf, NepBOro afieMeHTa NocnenoBaTe/lbHOCTU.
S:= InputBox ( ’BBof 31eMeHTOB Moc/ef0BaTeIbHOCTH 7,
‘Beegute uncno. ’, ’0 7);
X:= StrToFloat ( S);
/[MpefnonoXnm, 4To NePBbIV 31IEMEHT MaKCUManbHbIi — Max=X.
rnax:=X;
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/[MapameTp UMKna NPUHNUMAET CTapTOBOE 3HAYEHUE i=2,

/IT.K. NepBbIil 3NEMEHT Yy)XXe BBEAEH.
fori:=2to N do

begin
//BBOg, cnefytoLimnx a1eMeHTOB Moc/iefoBaTe/IbHOCTMU.
S:= InputBox ( ’BBog 3/1eMeHTOB NOC/ie40BaTe/IbHOCTU
‘BeeanTe uncno. ’,’0 7);

X:= StrTolnt ( S);
/[Ecnn HaféTca 3NemMeHT, NMpeBblLlatoLnili MaKCUMyM,

/[3anucaTb ero B A4eilky Max —
/ITenepb OH NpegnonaraeMblii MakCUMyM,

if X>max then max:=X;

end;
//BbiBOA HaMbONbLLErO 3N1eMeHTa NOCNEA0BaTE/NbHOCTMN.

MessageDIg ( *3HayeHVe HanbosbLIErO 3/IeMeHTa -
+FloatToStr (max ), Mtinformation, [ mbOk ], 0);

end,
PesynbTaTbl paboTbl NporpaMmMbl NpeAcTaBneHbl Ha puc. 3.39.3.40.3.41.3.42.

Puc. 3.39. TlepBoe oKHO fmanora K 3agaye 3.18
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Puc. 3.40. BTtopoe OKHO aunanora K 3agadve 3.18

Puc. 3.41. TpeTbe OKHO guanora K 3agadve 3.18
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Puc. 3.42. PesynbTtat paboTbl Nporpammbl K 3agade 3.18

3AAAYA 3.19. BeoanTca nocnefoBaTeslbHOCTb LefbiX ynucen, 0 — KOHey,
nocnefoBaTeNbHOCTU. HalTW HaMMeHblUee YMCNO Cpean MOMOXMUTENbHbIX,
eCN TaKnX 3Ha4YEeHWn HECKOMIbKO, OMpPeaenunTb, CKOMbKO UX.

Brok-cxema pelleHns 3afadn npueegeHa Ha puc. 3.43.
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Puc. 3.43. ANroputm noucka MWUHUMANbHOTO MOJIOXUTENIbHOTO0 4YuUcnia B
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nocnepoBarenibHOCTU

[anee npuBeAéH TEKCT NOAMNPOrpaMMbl C MOAPOGHLIMU KOMMEHTapUsMu~.
MognporpamMma  BbINOMHAETCS Npu  o6palleHMM K  KHOMKe  Buttonl,
npeaBapuTeNbHO pasMeLéHHON Ha dopMe.

procedure TForml. ButtonlClick ( Sender :TObject);
var N, k, min :integer; S :string;
begin
//BBof NepBOro afemMeHTa nocnegoBaTesibHOCTH.
S:= InputBox ( ’BBOA 3neMeHTOB Nocneq0BaTelbHOCTH
‘BBeAuTe_uncno. O- KOHewu nocnegosaTensHoctn 0 7);
N:=StrTolnt ( S);
/[MpeanonoXmm, 4to NONOXKMUTENbHbIX Yncen HeT — K=0. B nepemeHHO#
/IK BygeT XpaHUTbCA KONNYECTBO MUHUMYMOB CPefn MONIOXKNTENbHbIX
/luncen,
K:=0;
//Moka BBeAEHHOE YMCNO HE PABHO HY/IO, BbIMOMHATL TENO LMKNA.
while N<>0 do
begin
/IMpoBepsieM, ABNAETCA N BBEAEHHOE YMCNO MOJIOXMUTENbHbLIM.
if N>0 then
begin
/[Ecnn N>0 n K=0, noctynun 1-ii NONOXMNTENbHbIA 3EMEHT,
/INpeAnonoXnM, 4TO OH MUHUMaNbHbIN Min=N, COOTBETCTBEHHO,
/IKonnyecTBO MUHUMYMOB pPaBHO 1.
ifk=0 then
begin
k:=1;
min:=N;
end
[/ECNn 3neMeHT He nepBblid, CpaBHUBAEM €ro
/lc npegnonaraeMbiM MUHUMYMOM;
/lecnn aneMeHT MeHbLUe, 3anucbiBaeM €ro
//B Min n 06HYNAEM CUYETUNK,
else if N<min then
begin
min:=N;
k:=1;
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end
/[ECn 3NeMeHT paBeH MUHUMYMY,
/lyBennynsaeM KOaM4yecTBO MUHUMYMOB Ha 1.
else if N=min then k:=k+I;
end;
//BBOg, cnefyrowero afieMeHTa nocneaoBaTe/lbHOCTH.
S:= InputBox ( 'BBOA 31eMeHTOB MocCne0BaTelbHOCTH
‘BBEAUTE uncno. O- KoHeu nocnefosaTenbHocTn °, 0 7);
N:= StrTolnt (S );
end; //KoHel, umkna,
if k<>0 then
//ECnn 3Ha4yeHWe CUYETUMKA HE PABHO HY/IO,
//BbIBOAUM 3HAYEHME MUHWMANbHOIO 3/1eEMeHTa U
//IKONNYecTBO TaKMX 3/IEMEHTOB,
MessageDlg ( 'MIN = ’+IntToStr ( min)+
* K= "+IntToStr ( k ), MtInformation, [ mbOk], 0)
else
//B NPOTMBHOM c/lydae coobLlaem,
//4TO NONMOXUTENbHbIX YNCEN HET.
MessageDIg ( 'T10N0XWUTeNbHbIX YNCEN HET ’,
Mtinformation, [ mbOk ], 0 );
end,

SAO0AYA 3.20. Onpepenntb, CKOMbKO pa3 Moc/fefoBaTefibHOCTb K3 jV
MPOU3BOJIbHbLIX YNCENT MEHAET 3HaK.

UTo6bl pewunTb 3afadvy, HYXHO TMOMapHO MepPeMHOXaTb  3/1EMEHTI
nocnefoBaTeNibHOCTN. Ecnu  pe3ynbTaT MpPOW3BEAEHMS Mapbl uyucen —
OTPMLATE/IbHOE YMCNO, 3HAYUT, 3TW YMC/la UMEKOT PasHble 3HaKM.

IMycTb k — KONMYECTBO CMeH 3HakKa nocnefosaTeslbHOCTM — paBHO O.

MycTb B MEPEMEHHON A XPaHUTCA TEKYLLMIA 31eMEHT NOCNeA0BaTENbHOCTH, a
B NepeMeHoW B — npeAblgywmii. BeegéM N — KOMYECTBO 3/1EMEHTOB
nocnefoBaTenbHOCTU. OpraHusyem LUMKN (MepemeHHas i MeHseTcs oT 1 fo
N). B uukne O6ygem pfenatb crefytouiee: BBOAWM OYEPeLHOW 3/eMeHT
nocnefoBaTe/lbHOCTH (A); ecnm 3T0 370 nepBbIin anemMeHT
nocnefgosatenibHoCcTM (i =1), TO cpaBHMBATb €ro He C 4Yem, W MPOCTO
nepenncbiBaeM MepemMeHHYK0 A B NepeMeHHy B (B :=A). Ecnn ato He
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nepeblii nocnegoBaTenbHocTM (r =r 1), To NpoBepsieM 3HaK NPOU3BEAEHNS

A mB (TeKywero v npeablAyLiero 3neMeHTa nocnefosaresisHoCcTn). Ecnn
npouseefeHne oTpuLaTenbHO, TO CYETUNK K yBennumBaem Ha 1. ocne yero
He 3abblBaeM B nepeMeHHyt B 3anucate A. bnok-cxema anroputma
npueegeHa Ha puc. 3.44.

PasmeTm Ha hopme fABa ob6bekta TMna Hagnuce Labell n Label2,
06bekT none Beoga Edit 1 n kHonky Buttonl (puc. 3.45).

TekcT nognporpaMmmbl, Kotopas 6yZeT BbIMOHEHA NPy 06paLleHnmn K KHOMKE,
npueenéH fanee.
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Puc. 3.44. AnropuTtm K 3agadye 3.20
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Puc. 3.45. ®dopma nporpammbl peweHusa 3agayn 3.20

procedure TForml. ButtonIClick ( Sender : TObject);
var N, A, B, i, k :integer; S :string;
begin
N:= StrTolnt ( Editl. Text);
S:= InputBox ( ’BBOA 3neMeHTOB Nocneq0BaTelbHOCTH
‘BeeaunTe uncno. 0 - KoHel_nocnegosatensHoctn ’, 70 7);
A= StrTolnt (S);
K:=0;
fori:=1to N do
begin
S:= InputBox ( 'BBOA 31€MeHTOB NoCnef0BaTelbHOCTHN 7,
‘BBEAUTE uncno. 0 - KoHey, nocnegosatenibHocTh °, 70 °);
A:= StrTolnt ( S);
if (i<>1) then
if A*B<0 then k:=k+I;
B:=A;
end;
MessageDlg ( ’K = ’+IntToStr ( k), Mtinformation, [ mbOk ], 0); end;

PesynbTaTbl paboTbl NporpaMMbl NpeAcTaBneHbl Ha puc. 3.46. 3.47.
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Puc. 3.46. BTopoe OKHO aunanora K 3agadve 3.20

Puc. 3.47. PesynbTaT paboTbl Nporpammbl K 3agaye 3.20

B Anroputm — ot algorithm, algorismus, nepBOHa4YasbHO NaTUHCKas
TpaHc/uTepauma UMeHN MateMaTuka ajib-Xope3mu.
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2) Jlornyeckoe BblpaXXeHWe MOXET MPUHUMATb OAHO W3 [BYX 3HAYEHWIA:
NCTUHA UM NOXKb.

3 B 3agayax 9TOW rnasbl Mbl He Oydem yAensatb MHOr0O BHUMaHMWA
NHTepdeicy co3gaBaemMblX NPOrpamMmm, 4Ttobbl y YnTaTens 6ola BOIMOXHOCTb
pasobpatbCs B anropMTtMax U cnocobax mx 3anucu Ha A3blike Free Pascal.

4) KomnfekcHble 4yucna 3anucbiBaloTcd B BUAe a + bl , rge a —
AecTBMTENbHAA 4acTb KOMMEKCHOrO 4ucna, b — MHUMas 4acTb

KOMMMIEKCHOr0 uncna, i — MHUMas eguHuua  y/—1.
5 [pu pacuyéTe BEMYMH u W y B Nporpamme npeaycMoTpeHa nposBepka

3HAUEHWs  MOJKOPEHHOro  Bbipaxeuus. Ecm  -f- = \~D >0, 7o
n o= -f + VD > 0, a vV — y - vD > 0. Ecnu

N2 =3VD <0, Tou=y: +VD>0av= y-j1—vD>o
COOTBETCTBEHHO, NPV HY/NIEBOM 3HAYEHUW MOLKOPEHHOTO BbIPAXKEHUSA u W”
y o06palyatoTcs B HOMb.
6) MMoapo6bHO O co3gaHMKM NpoeKTa CM. B rnase 1.
H Ha artane KOHCTpympoBaHuA Qopmbl caenaem MeTky Labe 15
HeBuaMMOM, pAna 4ero cBoWctBo Visible ycraHoBum B false
(Label5.Visible:=false) .
8) [Mpy BbIYMCNEHWUW KOPHEA NPOU3ONAET LeNeHne Ha HOfb.
9) ToHATME uTepayum B MaTeMaTUKe U NPOrpamMMMpPOBaHUM HECKO/IbKO
oTAnyatoTca. B matematuke nog utepaunein NnoHMMarOT NOBTOPEHME KaKOn-
NM60 MaTeMaTuyeckoi ornepauuu, UCNOMb3ylowee pesynbTaT NpegblayLuei
aHanormyHoW onepauyumu. B nporpammupoBaHuM uTepaums —  3TO
opraHusaums o6paboTKM AaHHBIX, MPU KOTOPON [AeWCTBUA MOBTOPAOTCA
MHOIOKpaTHO, He MNpuUBOAS MpPWM 3TOM K Bbl30BaM caMux cebs (ccblika:
httpV/ru.wikipedia.org/wiki/Tepauuns ).
100 Ecnu war n3meHeHUs napameTpa UWKa paBeH efWHULE, ero B O10K-
CXemax MOXHO He yKa3aBaTb.

Kak rosopun yuuTenbs nporpaMmumpoBaHns aBTOpPOB KHUTK Bnagumup
AHfpeeBuny PeyLKuii: "Mcnonb3oBaHme goto — Npu3HaK JypHOro ToHa".
12) ANroputM HaxoXAeHuWs KonuyecTBa Lugp B unucne 6bl1 pacCMOTPEH B
npeabiayLlein 3agade.
13) Ana noucka HauMeHbLUEro 3fieMeHTa MNOoCNeAoBaTe/IbHOCTM
(MMHMMYMA), npeanonararlT, 4YTO MNEPBbIA  3M1EMEHT — HaUMEHbLUWIA,
3anucblBalOT  ero B A4veliky Min, a 3aTeM cpeAuM  3/IEMEHTOB
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nocnefoBaTe/lbHOCTY WULLYT YMCNO, 3HAYeHWEe KOTOPOro OyAeT MeHblue, Yem
npeanonaraemblii MUHUMYM

14) ANropuTM MOMCKa MakKCUManbHOro (MWHWUMaNbHOr0) 3N1EMEHTOB
nocnefoBaTeNlbHOCTM NOAPO6HO onucaH B 3agadve 3.18.
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[Mognporpammbl

B npakTuke nporpaMMMpoBaHMA 4acTO CKNafblBalOTCA CUTyauuu, Korga
O4HY ¥ Ty e rpynny OnNepaTtopoB, pealn3ylLNX OMpefenéHHYH Lenb,
TpebyeTca MOBTOPUTb 0€3 M3MEHEHWI B HECKO/IbKMX MeCcTax NporpaMmMbl.
Onsa  un3baBneHns OT CTONb HepauuoHanbHOW TpaTbl BPeMeHM Oblna
npeanoXeHa KOHLUenuus noagnporpammei.

MognporpaMma —  WMMEHOBaHHas, J/OTMYECKM  3aKOHYEHHas  rpynna
onepaTopoB s3blka, KOTOPYH MOXHO Bbl3BaTb ANS1 BbINOAHEHUS NHOGOe
KONMYeCTBO pa3 M3 pasNMyHbIX MeCT nporpamMmbl. B s3bike Free Pascal
CYWIeCTBYIOT fABa BMAa NOAMNPOrpaMM: Npoueaypbl W (yHKUMU. [naBHOe
OT/IMYMe NpoueAypbl OT (YHKUMM 3aKNOYaeTcs B TOM, 4YTO pPe3y/bTaToM
MCMOMHEHNS OMepaTopoB, COCTABMSIOWMX TENO (YHKLWUMW, BCEraa ABNseTcs
HEKOTOpPOe  3HauyeHWe, MNO3TOMY  (YHKUMIO  MOXHO  MCNONb30BaTb
HeNnoCcpeACTBEHHO B BbIPAXEHUAX, HApsay C NEPEMEHHbIMU U KOHCTaHTaMMU.

4.1 O6wwme ceBefeHua o0 noanporpammax. JIoKanbHble ©
rnobanbHble NepemMeHHble

WTtak, nognporpamma — 37O MOMMEHOBaHHbIA Habop onucaHui u
OonepaTopoB,  BbINOMHAKOWMX  OMNpPefeNeHHY  3agady.  VIHGpopmauwus,
nepefasaemMas B nognporpaMmmy Ans o6paboTku, Ha3biBaeTCA napameTpamu,
a pesynbTaT BblYMCNEHUI — 3HayeHusmu. Ob6palleHne K nognporpaMme
Ha3blBalOT BbI30BOM. [lepes BbI30BOM MNOAMNporpaMma [Ao/HKHa OblTb
ob6s3aTenbHO onucaHa B pasfene onucaHuii. OnucaHue nognNporpaMmbl
COCTOUT W3 3arofioBkKa W Tena. B 3aronoBke 06bABNSETCA  UMSA
nognporpammbl, U B KPYI/blX CKOOKax eé napaMeTpbl, €CM OHW ecTb. Ons
(DYHKUMKM HeobxoAMMOo coO06WMTbL TUM BO3BpaLLaemMOro e pesynbTata. Teno
nognporpammbl - crefyeT 3a 3aro/loBKOM W COCTOUT M3 OMNUCAHWUA U
MCMOJIHAEMbIX ONEPATOPOB.

Nlo6as nognporpaMmma MOXET COAEepPXaTb OnucaHue APYrux MoAnporpaMm.
KOHCTaHTbl, MEpPeMEHHbIe, TUMbl [aHHbIX MOFYT 6biTb 00bLSBMAEHbI KakK B
OCHOBHOI nporpamme, TaK ¥ B MoAnNporpaMmax pasNUyHOl CTeneHu
BIOXXEHHOCTW. [lepemMeHHble, KOHCTaHTbl U TWUMbl, O06GbLABMEHHbIE B
OCHOBHOI MporpamMme [0 OMpefeneHWs MOANpPorpamMM, HasblBalTCA
rno6anbHbIMW, OHW  [OCTYMHbI  BCEM  (OYHKUMAM W Mpoleaypam.
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I'IepemeHHble, KOHCTaHThI n TUNbI, OonncaHHbIE B KaKoi-nnoo
nognporpaMmme, AOCTYMHbI TOJIbKO B Hell U Ha3bIBATCA NOKAbHbIMU,

Ans npaBUNbHOrO onpefeneHns ob6nactu [elACTBUS WUAEHTU(HUKATOPOB
(NepemMeHHbIX) HEOBXOAMMO MPUAEPXKMBATHCA CNEAYIOLMX NPaBU:

e Kaxpas nepemMeHHasi, KOHCTaHTa WAM TWUM AO/MKHbI ObiTb ONMCaHbI
nepeg MCNonb30BaHNEM;

» 00nacTblo AelCcTBMA NEPEeMEHHON, KOHCTaHTbl UAW Tuna ABnseTcs Ta
noAnporpamMma, B KOTOPOV OHW ONMUCaHbI;

e BCE MMeHa B npegenax noAnporpammbl, B KOTOPOW OHW OOBLSABMEHSI,
JOMKHbI OblTb YHUKaNbHLIMW W He AO0/MKHbI COBMagaTb C MMEHEM
camoli nognporpaMmmbl;

* OAHOWMEHHbIE NOKanbHble N rnobanbHble NEPEMEHHbIe — 3TO pasHble
nepemeHHble, O6palleHMe K TakKMM MepemMeHHbIM B MOAMNpPOrpaMme
TpakTyeTca Kak obpalieHune K NI0Ka/ibHbIM NepeMeHHbIM (rnobanbHble
nepemMeHHble HefOCTYMHbI);

* npu obpaweHnn K noanporpaMme AOCTYMHbI O6BLEKTbI, KOTOPble
00bSIBMEHbI B HEil U A0 eé onmcaHus.

4.2 ®dopmanbHble N (hakTUYeckme napameTpbl. Nepegaya
napameTpoB B noAgnporpammy

O6MeH uMHGopmaumeli MeXAy Bbl3blBAEMOW W BbI3blBalOLWLEN (PYHKLMAMM
OCYLLecTBNAETCA C MOMOLbD  MexaHM3Ma nepefayn  napameTpos.
MepeMeHHble, YKasaHHble B CMWCKe B 3arofoBKe (YHKLMMW, Ha3blBatoTCS
(hopmanbHbIMKM MapameTpaMmn, WAM MPOCTO MapameTpamMu MNOAMPOrpamMbl.
Bce mnepeMeHHble K3 3TOr0 CAWCKa MOFYT WCNONb30BaTbCsi  BHYTPM
nognporpammbl. CNMCOK NepeMeHHbIX B OnepaTope Bbl30Ba MOANPOrpaMmbl
— 3T0 (pakTUYeCKMe napameTpbl, NN apryMeHTbI.

MexaHu3M nepefayn napameTpoB o6ecrneyrBaeT O6GMEH [aHHbIX Mexay
(hopmMarnbHbIMU U (haKTUYECKMMMW NapameTpaMu, YTO MO3BONSET BbINOMHATb
nognporpaMmy C  pasfW4HbIMKW  AaHHbIMU.  Mexay  (hakTUYecKUMM
napameTpamy B OMepaTope Bbl30Ba M (hopMasbHbIMW MapamMeTpamy B
3arofioBKe  MOAMPOrpamMMbl  yCTaHaB/MIMBAeTCs  B3aMMHO  OAHO3HAYHOe
cooTBeTCcTBME. KOMMYECTBO, TUMbI W MOPSAOK CReAoBaHuUs (HOpPMaNbHbIX 1
(haKTMUECKMX NapamMeTPoB [OMKHbI COBMNaaaTh.
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I'Iepe,qaqa napamMmeTpoB BbIMNOJ/IHAETCA crneayrownum 06pa30M. BbluncnatoTesa
BblpaXeHUsd, CTOAWME Ha MecCTe (paKTVI‘—IECKI/IX napamMeTpoB. B namatun
Bblaendaetca MeCTo noj q)opmaanble napamMmeTpbl B COOTBETCTBUM C UX
Tunamu. BbInonHaeTcs npoBepka Tunos, U Npnm WX HECOOTBETCTBUU
BblAaeTca AMarHOCTU4YeCKoe COO6LLI.€HI/I€. Ecnn  Konu4yectso M TUMbI
CpOpMafIbeIX n (*)aKTI/I‘-IeCKVIX napamMeTpoB coBnagardT, TO Ha4dYuMHaeT
pa6OTaTb MeXaHU3M nepegayu OaHHbIX Mexay q)aKTVIl—IECKVIMVI n
(bOpM&I'IbeIMVI napamMmeTpamu.

dopmManbHble MNapameTpbl MPOLEAYPbl MOXHO pas3fennTb Ha fABa Kiacca:
napameTpbl-3Ha4YeHNsA U NapaMeTpbl-NepeMeHHbIe.

Mpu nepegadve [AaHHbIX Yepe3 napaMeTpbi-3HAYeHWs B NOANPOrpamMmy
nepejatoTcs 3HauyeHUs (akTUYeCKMX MapaMeTpoB, M AOCTyna K CamuM
(hakTMUeCKMM napameTpaM M3 mognporpammbl HeT. Mpu nepegaye AaHHbIX

napaMeTpbl-NnepemMeHHble  3aMeHslT”  (opMaibHble  NapaMeTpbl, W,
cnefloBaTeNIbHO, B MOAMPOrpaMMe €ecTb AOCTYN K 3HauYeHUsIM (DaKTUYEeCKMX
napameTpoB. No6oe N3MEHEHNE napaMeTpOoB-MepeMeHHbIX B
nognporpaMmme NpPUBOANUT K U3MEHEHMIO COOTBETCTBYHOLUX UM (DOPMaNbHbIX
napameTpoB. CnefoBaTeNibHO, BXOAHbIE AaHHbIEe CNeAyeT nepefaBaTb uepes
napameTpbl-3HaYeHUs, AN Nepefaynm M3MeHsSeMbIX B pe3ynbTaTe paboTbl
noAnporpamMmmsbl AaHHbIX CleAyeT UCMO/b30BaTh NapaMeTPbl-NEPEMEHHbIE.

OT 0OuleTEOPETUYECKMX MOMOXKEHWIA  nNeperiiémM K NpaKTUY4eCKOMY
MCNOMb30BaHMIO  NOAMPOrpaMM  NpU  peweHunm  3agad.  WM3yyeHue
noAnNporpamMmm HayHem C npoueayp.

4.3 Tpoueaypsl

OnwucaHne npouefypbl UMeeT BUA;

procedure nmsa_npoueaypbl(CNMCOK_thopManbHbIX_napamMeTpoB);
label
CMUCOK_METOK;
const
CMNCOK_KOHCTaHT;
type
CMUCOK_TWNOB;
var

198



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep
CMNCOK_NepeMeHHbIX;
begin
/[Teno npoueaypsl.
end;

OnucaHMe HauyMHAeTCs C 3aronoBka npoueaypbl, roe procedure —

K/0YeBOE CMOBO A3blka, MMA_nNpoueaypbl — n60A AONYCTUMbIA B
A3bIKe Free Pasacal naeHTudunKartop,
CMNUCOK_(hopmanbHbIX_MNapameTpoB — nmeHa  opmManbHbIX

napameTpoB W WX TUMbl, pa3fenéHHble TOUKOW C 3anaToii. PaccmMoTpum
npyvMepbl 3arofI0BKOB MPoLeAyp C NnapaMmeTpaMu-3HaYeHNIMN:

procedure name_I( r :real; i:integer; ¢ :char);

OfHOTUNHbIE NapaMeTpbl MOTYT ObITb MEPEYNCIEHbl Yepes 3anaTyto:
procedure name_2( a, b :real; i, j, k :integer );

Cnucok opMasnbHbIX NapameTpoB HeobA3aTeleH U MOXET OTCYTCTBOBATb:
procedure name_3;

Ecnu B 3arofnioBKe npoueaypsl OyayT NPUMEHSATHCA NapameTpbl-NepeMeHHbIE,
TO nepes HYUMU HEO6XOLMMO yKa3sblBaTb Cly>KeOHOe CNoBO var:

procedure name_4( x, y :real; var z :real);
/IX, y - napameTpbl-3HaYeHUS,
/1z- napameTp-nepemeHHas.

Mocne 3aronoBka WAeT Teno npoueaypbl, KOTOpoe COCTOMT U3 pasgena

OMMUCaHU” (KOHCTaHTbl, TWMbl, MEpPeMeHHble, Npoueaypbl ¥ QYHKLNK,
“Cnonb3yemble B NPOLEAYPE) U ONepaToOPOB fi3blka, Peann3ytoLux anropuTm
npoLeaypsbl.

[ns o6palleHns K npoLeaype He06XoaMMo 1CNob30BaTb ONepaTop Bbl30Ba:
“Ms_npouesypbl(CNUCOK_(haKTNYeCKMX_napamMeTpoB);

dakTUYecKne napameTpbl B CUCKE OMepaTopa Bbi30Ba OTAENAKTCA ApYr OT
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Apyra 3ansToii:

a:=5.3K:=2;s="a"’;
name_lI( a, K, S);

Ecnv B onncaHumu npoueaypsl opManbHble napaMeTpbl OTCYTCTBOBanu, TO
M Npy BbI30BE MX BblTb HE AOMKHO:

name_3;

3AO0AYA 4.1. HaihTn peiicTBUTENbHbIE KOPHW KBaApaTHOro YpaBHEHUS

oL + bx-bc= O

ANropuTM peLueHns 3Toi 3agayn 6bin nogpobHO onucaH B 3agadve 3.3 (puc.
3.14). OpgHako TamM He 6blna paccMOTpeHa CUTyauus HEKOPPEKTHOro BBOAA
3HauYeHUn koahuuneHToB. Hanpmumep, ecnm nonb3osaTenb BBeaéT a = 0.
TO YypaBHeHMe W3 KBaApaTHOro MpeBpaTUTCS B JIMHEHOEe. ANTOpUTM

PEeLIeHNs NUHENHOro ypaBHEHUS TpUBMANeH: x = —cfb, MU YCNOBUMW,

4to 6 =0. YTO6bI HE YCNOXHATb YXe COCTaB/IEHHbIA anropuTM peLleHuns
KBaJpaTHOro ypaBHeHWs, 3anulem ero B BUAE MOANPOrpaMmbl-npoLesypbl.
[anee npvBeféH parmeHT nNporpaMmMbl C KOMMEHTAPUAMM:

/[Mpoueaypa 415 BblYNCIEHUSA LEACTBUTENbHbIX
//KopHei KBaApaTHOro ypaBHeHWUS.
procedure korni ( a, b, ¢ :real; var xI, x2 :real; var pr :boolean);
//BXofHble nmapamMeTpbl NpoLesypbl:
/lla,b,c - KO3(PPULMEHTBI KBALPATHOTO YPaBHEHUS;
//BbIXoHble napameTpbl Npoueaypsbl:
//Xx1,X2 - KOpPHW KBaApaTHOro ypaBHEHUS,
/lpr - nornyeckas nepemeHHas,
/[NPUHUMAET 3HaYeHMe "NOXb", eCNn B YpaBHEHUUN HET KOPHENR,
/In 3HayeHne "NcTUHA" B MPOTUBHOM Cnyuae.
var d :real;
begin
di=b *b-4 *a*c;
if d<0 then
pr = false
else
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begin
pr .= true;
xl:=(-b+sqrt (d))/2/a;
x2:=(-b-sqrt (d))/(2*a);
end
end; //KoHel, nognporpaMmmel
//OcHOBHasa nporpamma
vara_, b ,c ,xl_, x2_,x_:real; pr_ :boolean;

begin
write (’a_:= "); readln (a_);
write (’b_:= ”); readin (b_);
write (’c_:= "); readln (c_);

ifa_=0 then//Ecnn a=0, To ypaBHeHMe
/IkBafpaTHbIM He ABMAeTCH,

begin
/IPelneHne NMHeinHOro ypaBHeHns bx+c=0.
ifb_<>0 then
begin
X_:=-c_/b_;
writeln ( " x= "x_);
end
else
writeln ( 'HeT KopHeli *);
end
else //PelleHne KBagpaTHOro ypaBHeHusa axJ/12 + bx + ¢ = 0.
begin

korni (a_, b_, c_, xI_, x2_, pr_); //Bbl30B npoueaypsl,
if pr_=false then
writeln ( "HeT kopHeii *)
else
writeln ("xI= " xl_, 7 _x2=’x2_);
end;
end.

SA0AYA 4.2 BBogutcad  nocnefoBaTeNbHOCTbL U3 Lenbix
MONMIOXUTENbHLIX 4yucen. B KaxAom uyucne HalTy Hambonbly U
HaVMeHbLUYHO LMgpbI.

Ans pewleHuns 3afayn cosgagmm npoueaypy max_min, pesynbtaTtoM paboTbl
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KOTOpOI7I 6y,u,yT ABa 3HayYeHUA: MUHUMalbHad N MaKCUMasibHas LI,I/I(*)pr B
3aflaHHOM 4Yucne.

TeKCT nporpammnil.

/IMpouenypa Bo3BpallaeT
/lwax HamboNbLWy 1 MIN HAMMEHbLIYI LMdpbl B Yncne M.
//B cnucke napameTpoB:
/IM napameTp-3HauyeHune (BXOAHOW MapameTp),
/lwax n min napameTpbl-nepeMeHHble (BbIXO4HbIE NapameTpsbl),
procedure max_min(M: longint; var max : byte; var min : byte );
var
i :byte;
begin
i= 1
while M div 10>0 do
begin
ifi =1 then
begin //Mpeagnonoxunm, 4To nepsas uudpa ABNAeTCH
max:=M mod 10; //Han6onbLuei nnn
min:=M mod 10; //HanMeHbLLEeR.
i=1i+1;
end,;
/[Monck ungpsbl 60bLLE MaX MAKN MEHbLLIE Min.
if M mod 10 > max then max:=M mod 10;
if M mod 10 < min then min:=M mod 10;
M:=M div 10;
end;
end;
var X: longint; N, i,X_max, X_min : byte;
begin
/IKONn4ecTBO 3N1EMEHTOB B NOC/EA0BaTE/IbHOCTH,
write (’N= "); readln (N);
fori:=1to N do
begin
write ( "X= "); readIn (X); //9neMeHT nocnegoBaTelbHOCTH.
if X>0 then//Ecnn anemMeHT NONOXUTENbHbIN, TO
begin
max_min(X,X_max, X_min); //BbI30B npoueaypbl.
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/ITevyaTb pe3ynbLTaToB.
writeln (7 max= ’,X_max,
end;
end;
end.

min=",X_min);

4.4 PyHKUNN

OnuncaHne GYHKLMM TaK)Ke COCTOMT W3 3arosioBka 1 Tena:

function uma_pyHKuum(cnncok_thopmasnbHbIX_NapaMmeTpoB ):
TUN_pe3ynbrara;

label

CMUCOK_METOK;
const

CMUCOK_KOHCTaHT;
type

CMUCOK_TWNOB;
var

CMUCOK_MepeMEHHbIX;
begin

/[Teno hyHKunN.
end;

3aronoBoK (yHKUMM coaepXuT: cnyxebHoe cnoso function, nw6oi
JonycTUMbIA B s3blke Free Pascal ngeHTUgMkKatop — UMA_(DYHKUWUWK;
MMeHa (OopMabHbIX MapameTpoB W UX TUMNbI, pa3fenéHHble TOYKOW C
3andaToi — CNUCOK_(opMalibHbIX_NapamMeTpos, ™n
BO3BpaLLaemMoro (yHKLUMEeR 3HayeHUs — Tun_pesynbrata (QyHKLMK
MOryT BO3Bpawatb CKandpHble 3HAYeHWUA  LIeNoro,  BELLEeCTBEHHOrO,
NOTNYECKOro, CUMBOJIbHOTO MU CCbIZIOYHOMO TUMOB).

Mpumepbl onucaHns GyHKLUMWIA:

function fun_I (x :real): real;
function fun_2 (a, b :integer ): real;

Teno (yHKUMM COCTOUT W3 pasfena onucaHuii™ (KOHCTaHTbl, TUMbI,
nepeMeHHble, npoueaypbl M (YHKUUW, WCNOMb3yeMble B npoueaype) u
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onepaTtopoB A3blKa, pPeatn3yrLnx eé anropuTm. B Tene Ct)yHKLU/IVI Bcerga
[0OJ/1XKEH ObITb XOTS Obl oanH onepartop, I'IpVICBaVIBa}OLLI.VIVI 3Ha4YeHne MMeHun

YHKUNN.
Hanpumep:

function fun_2 (‘a, b :integer ): real;
begin
fun 2 :=(atb )/ 2;
end;

O6pallleHne K (QYHKUUM OCYLLECTBMSETCS MO MMEHM C yKasaHMeM Crucka
(haKTNUECKNX NapameTpOB:

UMA_PYHKUUKN (CNUCOK_(haKTUYeCKMX_MnapamMmeTpoB );
Hanpumep:

y:=fun_I (1.28);
z :=ftm_I (1.28)/2+ fun_2 (3, 8);

3A0AYA 4.3. BeoauTcs nocnefoBaTeNbHOCTb M3 A6 LENbIX YMCEN, HaliTh
CpefiHee apu(MeTMYEeCKOoe COBEPLUEHHbIX YWUCeN U CpefiHee reoMeTpuyeckoe
MPOCTbIX YMCen nocneoBaTeslbHOCTH.

HanomMHWM, 4TO UeNoe 4YMC/0 Has3blBAeTCA MPOCTbIM, E€CAM OHO [e/nTcH
HaLeno TO/bKO Ha camo ceba u egnHuly. Mogpo6HO anropuTM onpegeneHns
npocToro umMcna onucaH B 3agade 3.14 (puc. 3.33). Kpome npocTbiX yncen, B
3TON 3agaye (UIypupyroT COBepLUeHHble 4ucna. Yucno HasbiBaeTcs
COBEPLUEHHbIM, €CN CymMMa BCEX AennTenei, MeHbLUMX ero camoro, paBHa
3TOMYy 4wucny. ANTOpuMTM, C MOMOLWbI KOTOPOr0 MOXHO OMpeaennTb
AennTenun yucna, noapo6HoO paccMoTpeH B 3agade 3.13 (puc. 3.32).

Ons pelweHns NOCTaBMEHHOM 3a4aun NoHaA06aTCs ABe DYHKLMUN:

e prostoe — onpegenseT, ABASETCH AN YUCNO MPOCTbIM, apryMeHT
(hyHKUMM — uenoe uucno N, QyHKUmMsA Bo3BpallaeT true (UCTUHA),
ecnun yucno npoctoe, u false (IOXb) — B NPOTUBHOM Ciyyae;

e soversh — onpegenser, SBASETCA /IN UYUCNO COBEPLUEHHbIM;
BXOAHOIM napameTp — uenoe ymcno N, dyHKUMS BO3BpalaeT true
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(nctnna), ecnn vmcno npoctoe, n false (NOXb) — B MPOTUBHOM
cnyuyae.

®parmMeHT NpPOrpaMMbl C KOMMEHTapUSMU:

/I®YyHKLMA, KOTOpas onpeaenseT NpocToe YMUCho,
function prostoe (N:word ): boolean;
var i :word;
begin
prostoe = true;
fori:=2 to N div2 do
if N mod i= 0 then
begin
prostoe £ false;
break;
end;
end;
[/®yHKUMA, KOTOpas onpesenseT COBEPLUEHHOE YUCNO,
function soversh (N:word ): boolean;
var i :word; S :word;
begin
soversh := false;
S:=0;
fori:=1to N div2 do
if N mod i=0 dten S:=S+i;
if S=N then soversh := true;
end;
var X: word; K, kol_p, kol_s, i :byte; Sum, Pro :real;
begin //[Hayano 0CHOBHOI Mporpammbl.
//BBOA KONMYeCTBa 3/1EMEHTOB B NOCNeA0BaTeIbHOCTH,
write ( ’K= "); readln (K);
Stun: = 0; //MepemeHHas ANsa HakKannMBaHUA CyMMbI.
Pro := 1; //[MepemMeHHas AN1a BblUUCIEHNA NPOU3BEAEHMA.
kol p :=0; //CYETUMK NPOCTbIX YMCEN.
kol_s :=0; //[CUETUMK COBEPLUEHHbIX YUCeSI.
fori:=1to K do
begin
//BBof aneMeHTa nocnefoBaTebHOCTH.
Writeln ( ’X= "); readln (X);
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if prostoe (X) then //Ecnun uncno npocToe,
begin
//BBINONHUTL OMepaunio YMHOXeHUS,
Pro:=Pro *X;
/lyBennunTb CYETUMK NPOCThIX YNCEN.
kol _p:=kol_p +1;
end;
if soversh (X) then//Ecnn yncno coBepLleHHOe,
begin
//[BbINONHNUTL OMepaLnto YMHOXeHUS,
Sum:=Sum+X;
/lyBennunTb CHETUMK COBEPLLEHHbIX YMNCETI.
kol _s :=kol_s +1;
end;
end;
/[Ecnun 6bINn HalifleHbl COBEPLUEHHbIE YnCha,
if kol_s<> 0 then
begin
Sum:=Sum/ kol_s; //BblYNCNNTbL cpefiHee apuPMeTUYECKOE,
writeln ( ’CpefHee apnuMeTUYeCKOe COBEPLUEHHbIX Ynucen ’,
Slim:5:2);
end
else //nHaye BbIBECTU COO6LLEHME:
writeln ( ’CoBepLUeHHbIX YnCeN B NOCNE0BaTE/IbHOCTU HeT. ’);
ifkol_p<>0 then //Ecnn 6binn HalifeHbl NPOCTble YMCNA,
begin
//BBIUNCINTL CpefiHee reoMeTPUYECKOe.
Pro:=exp (1/ kol_p _ In(Pro));
writeln ( ’CpefiHee reomeTpuyeckoe NpocTbiX umucen ’°, Pro :5:2);
end
else //nHaue BbIBECTW COO6LLEHME:
writeln ( "MpocTbIX Yncen B NOCNeLOBATE/IbHOCTU HET ’);
end,;

SAL0AYA 4.4, BBoguTcAa MOCNEAOBaTe/IbHOCThL UenbiX yucen. O — KoHel,
nocneposatenbHocTn. OnpefennTb, COAEPXKUT NN NOCNEf0BaTebHOCTb XOTA
Obl OAHO YMC/IO-NaNVHAPOM.

ManMHAPOM — 3TO YWUC/I0, CUMMETPUYHOE OTHOCUTE/IbHO CBOEN CepefuHbI.
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Hanpumep, 123 454 321, 678 876 — nannHapoMbl. UT06bI onpeaennTb,
ABNAGTCA /IM UYUC/IO MaJIMHAPOMOM, HYXHO CpaBHMBaTb TMEPBYHD U
NocCnefH ungpbl, 3aTeM BTOPYIO W NpeanocnefHo v Tak ganee. Ecnu
X0TA Obl B OAHON nape uugpbl He coBnagyT, TO YMCNO MaNUHAPOMOM He
ABMSETCA.

[ns peweHns NocTaBNeHHOW 3afa4nm NOHaA06ATCA ABe (YHKUNN:

e cifra_kol — onpepenser konuyectso ump B ymcne (NoLpo6HO
anropuTm onucaH B 3agade 3.16);

e palindrom — Bo3BpallaeT 3Ha4yeHUe "UCTUHA", ecnn nepefaHHOE B
Heé ymMcno nanMHApPoOMOM.

TeKcT nporpaMMbl ¢ KOMMEHTapUAMM:

[I®YHKUMS ANA BbIYMCNEHNA KOMYecTBa UNGp B uncne M.
function cifra_ kol (M: longint): byte;
begin
cifra_kol:=1;
while M div 10 > 0 do
begin
cifra_ kol := ciffa_ kol +1;
M:=M div 1 0;
end;
end;
/I®YHKUNS BO3BpaLLaeT 3Ha4YeHne "1UCcTuHA", ecnm Yncno M,
/[cocTosAwee n3 kol undp, nanvHgpom,
/In 3HayeHWe "NoXb", B NPOTUBHOM Cllyyae,
function palindrom (M: longint; kol: byte ): boolean;
var i :byte; j : longint;
begin
ji=1
/IBosBefeHne uncna 10 B cTeneHsb kol-1 (paspagHoCTb yncna),
fori:=1 to kol-1 do
j=j*10;
palindrom := true; //TycTb 4nCNO - NanMHAPOM.
for i :=1 to kol div 2 do
begin
/IBbifeneHue ctapwero paspsaga M divj (nepeas undpa).
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/IBblgeneHune mnaguwero paspaga M mod 10 (nocnegHas uudgpa).
/[Ecnun nepBas 1 nocnefHsAa LMdpbl He coBnagarorT,
if M divj <> M mod 10 then
begin
palindrom := false; //T0, 4ACNO He NanUHAPOM,
break; //[JoCpOYHbIin BbIXOA U3 LUKNA.
end;
/INl3MeHeHune uncna
M:=M -(M divj ) *j; //Y ganeHve nepsoin undpbl vncna.
M:=M div 10; //¥Y ganeHne nocnegHein ungpsbl yncna.
j =] div 100; //¥YMeHbLIeHNE pPa3psaAHOCTH.
end;
end;
//OcHOBHasa nporpamma,
var X: longint; pr :boolean;
begin
write ( "X= "); readIn (X); //BBof, 3neMeHTa NOCNe[0BaTe/ibHOCTH,
pr := false; //TlycTb B NnocnegoBaTeNbHOCTM HET NaIMHAPOMOB,
while X<>0 do //TToKa He HONb,
begin
if palindrom (X, cifra_ kol (X)) then
begin
pr :=true; //HaiiieHO YMCNO NaNUHAPOM,
break; //pocpoyHbIn BbIXO4 U3 LUUKNA,
end,;
//BBOJ cnefytoLLero anemMeHTa nocsefoBaTe/lbHOCTH,
write ("X="); readin (X);
end;
if pr then writeln ( "MocnegoBateNbHOCTb ’,
"COAEPXUT YNCNo-NasuHAPOM. )
else writeln ( "MocnefoBaTenbHOCTb HEe COAEPXKNUT NaTUHAPOMOB. );
end.

4.5 PelweHwe 3aaa4 C UCMOb30BaHNEM NOANPOrpaMmm

B 3TOM pa3gene Mbl pacCMOTPUM 3afiauyt C HECNOXKHBIMU anropuTMamu, HO
60/blle BHUMAHUA YAeNUM Ux UHTepteiicy B cpege Lazarus.
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SAOAYA 4.5, Cospate nporpammy, KoTopas asTOMaTU3MPYyeT mnpoLecc
nepeBoja rpagyCcHoi Mepbl yrna B pajuMaHHyt0 U Hao60poT, B 3aBUCUMMOCTM
0T Bbl6bOpa Monb3oBaTens. To ecTb MONb30BaTe/b JO/DKEH Bbl6paTh, Kak OH
OyfeT BBOAMTL Yron: B pagMaHax unu B rpagycax. Ecnum BBeféT B pagunaHax,
OTBET MONY4YUT B rpagycax U, COOTBETCTBEHHO, BBeAET B rpagycax — OTBET
nonyyuT B pagunaHax.

C TOYKM 3peHns maTemaTuKa 3ajaya He Bbl3blBaeT C/IOXKHOCTU:

e yTOGbl HANTW paguaHHyl Mepy KaKoro-HWeyAb Yyrfa Mo [AaHHOM

rpaflyCHOn Mepe, HY>XXHO MOMHOXWTb 4uCNO rpagycoB Ha Tr/180,

uncno munyT Ha TI/(1 SO«60), uncno cekynp va T (180 - 60 « 60)

M HalileHHble MPON3BEEHNSA CNOXNTD;
e YTOGbl HAlTU rpaflyCHYl0 Mepy Yrna no 3ajaHHo pagnaHHOl, HY>KHO

MOMHOXWUTb 4yncNo pagmaH Ha 180/Tr; ecnn M3 NONYYEHHON Apobwu
BbIAENUTbL LENY 4acTb, TO MOJSiy4MM Trpagycbl; ecnum W3 4ucna,
MONYYEHHOT0 YMHOXeHMeM ocTaBlleiica Apo6HOM yactm 60,
BblAE/IUTb LYK 4acTb, MOJSIYYUM MUHYTbI; CEKYH[Abl BbIYUCAAOTCA
aHanorn4yHo M3 APOGHOM YacTU MUHYT.

[ns nepesoja yrna U3 rpagyCHoONn mMepbl B paguMaHHy co3fagnuM (yHKLUNIO
function gradus_radian ( gradus, minuta, secunda :byte ): real;

B KOTOPYlO Gyaem nepefaBaTb LeN0UYNCNEHHbIE 3HAYEHWS TPaAyCcoB, MUHYT K
CeKyHZ. Pe3ynbTaT paboTbl (DYHKLUWM — BELLECTBEHHOE YWCMO, BenMYuHa
yrna B pagvaHax.

3agauy nepeBofa W3 pajuMaHHOW Mepbl B TPafyCHYH pelwuM, Co34aB
npouenypy

procedure radian_gradus ( radian : real;
var gradus, minuta, secunda : byte );

y KOTOpOii OAMH BXOAHOV nNapameTp — paAuWaHHas Mepa yrna u Tpu
BbIXOAHbIX— TPagycbl, MUHYTbl U CEKYH[bI.

PaspaboTaem WHTepgeliic byaywein nporpaMmmel B cpefe Lazarus. Co3gagmm

HOBbI/i MPOEKT, yCTAaHOBUM CBOICTBA (POPMbI TaK, Kak MokasaHo B Tabn. 4.1.
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N pasmMecTuM Ha Hell KOMMOHEHTbI B COOTBETCTBUM C pwc. 4.1.

C komnoHeHTamMmu Edit, Label ¥ Button Mbl y)e XOPOLIO 3HAaKOMbl.
KoMMNoHeHT RadioButton — 3T0 nepekntoyaresn. Ero ncnonb3ywT ans
BbIGOpa OHOr0 U3 HECKOJ/IbKUX B3aMMOUCKNHOHAOLWMNX pelleHnin. O6bIYHO Ha
(hopmy NnomeLLaeTcsa, No MeHbLUEN Mepe, ABa TaKMX KOMNOHeHTa. OHW MOryT
MMeTb TOJIbKO [iBa COCTOAHMUSA, OnpejensemMbliXx CBOMCTBOM Checked. Ecin y
OAHOTO W3 KOMMOHEHTOB 3TO CBOWCTBO WCTUHHO (true), TO BO BCEX
oCTaNnbHbIX NOXHO (Ffalse). B paHHOM 3ajaye ucnonb3yeTcs [Ba
KOMNOHeHTa: RadioButtonl W RadioButton2, nNpeaocTaBasas
NONb30BaTE/N0 BbIOOP: BK/OYEH MepPBbI KOMMOHEHT — OyAeT OCYLLeCcTBNEH
nepesof W3 rpafyCcHoil Mepbl B pafjMaHHY0, BK/OYEH BTOPOM — Hao60poT.
[BOMHON LLEeNYOK M0 KOMMNOHEHTY RadioButtonl npuBeféT K CO34aHMNIO
npouenypbl TForml _RadioButtonlClick 06paboTku cobbITuSA
LWeMYOK MbIWK MO KHOMKe nepekntovartento. B TekcTe npouefypbl cnegyet
yKasaTb KOMaHfbl, KOTOpble OyAyT BbINONHATLCA, €CMW  M0Nb30BaTE/b
BK/IIOYMA MU BbIKOYMA KOMMNOHEHT.

Tabnuua 4.1. CsolicTBa (hopmbl

o OnwncaHune
CsouncTBo 3HayeHue N
cBOMCTBA
Caption BennunHa yrna 3aronoBokK (hOpMbl
Height 265 BbicoTa gopmbl
Width 325 LLnpuHa dopmbl
KHonka
Borderlcons.BiMaximize false pasBépTbiBaHNA
OKHa HefocTynHa
CTunb pamMkn —
) ANanorosoe OKHo,
BorderStyle bdDialog

HE U3MeHseT
pasmepbl

o OKHO nosABuTCA B
Position poScreenCenter
LEHTpPE 3KpaHa
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Puc. 4.1. HacTtpoiika hopMmbl K 3agade 4.5

Ham y>e 13BecTHO, 4YTO CBONCTBAa KOMMOHEHTOB MOTFYT M3MEHATbHCS KakK B
OKHe KOHCTPYMpOBaHUS (OPMbl, TaK W HeNocpeACTBEHHO B MNporpaMmme.
Ecnv  gBaxAbl WeENKHYTb N0  (opme, BHE pasMewEHHbIX Ha Hel
KOMMOHEHTOB, To OydeT cos3gaHa npouegypa TForml .FormCreate
06paboTKM CO6bLITUA OTKPLITUS hopMbl. Ha BKNagke Co6biTua WMHCNEKTOPaA
06beKTOB 3TO CO6bITME HOCUT Ha3BaHMe OnCreate. [lpouegypa
OnCreate BbIMOMHAEGTCA B MOMEHT co3faHus qopmbl. Bce peicTtsums,
BK/IIOUYEHHbIe B Heé, OyayT BbIMONHEHbI Nepef NepBbiM BbIBOAOM (HOPMbl Ha
9KpaH. 3[4eCb MOXHO 3ajaTb CBOWCTBA BCEX KOMMOHEHTOB Ha MOMEHT
OTKPbITUSA HhOPMBbI.

KHOMKKW, pacrnofoXeHHble Ha (HopMe, HeCyT ClefytoLlyt0 (QYHKLNOHANbHYO
HarpysKy:e

- Buttonl 3anyckaeT npolecc nepeBoja B 3aBUCMMOCTM  OT
YCTaHOBOK Mepekntoyvarenei;

- Button3 BO3BpallaeT BHEWHWA BuA (HopMbl B MepBOHaYanbHOE
cocTosiHme (0o BBOAA W BbIBOAA AAHHbIX);

= Button2 — 3aBepLlaeT NPoLecC BbINOMHEHUS MPOrpamMmmbl.
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TeKCT NporpamMmmMbl ¢ HEO6XOAUMBIMM KOMMEHTaPMSIM NPUBEAEH HUXKE.

unit Unitl,

interface

uses

Windows, Messages, SysUtils, Variants, Classes, Graphics,
Controls, Forms, Dialogs, StdCtrls;

type

TForml = class (TForm)

Buttonl : TButton;

Labell : TLabel;

RadioButtonl : TRadioButton;

RadioButton2 : TRadioButton;

Editl :TEdit;

Button2 : TButton;

Label2 : TLabel;

Edit2 : TEdit;

Edit3 : TEdit;

LabeB :TLabel;

LabeW : TLabel;

LabeB : TLabel;

Edit4 : TEdit;

Button3 : TButton;

procedure ButtonlIClick ( Sender : TObject);
procedure RadioButtonl Click ( Sender : TObject);
procedure RadioButton2Click ( Sender : TObject);
procedure FormCreate ( Sender : TObject);
procedure Button2Click ( Sender : TObject);
procedure Button3Click ( Sender : TObject);
private

{ Private declarations }

public

{ Public declarations }

end;

var

Forml :TForml;

implementation

{$R *.dfm}

/IWenyok no kHonke BbIUNCINTD.
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procedure TForml. ButtonlClick ( Sender : TObject);
//®yHKUMS nepeBofa AaHHbIX U3 rPafycoB B paguaHbl,
function gradus_radian ( gradus, minuta, secimda :byte ): real;
begin
gradus_radian :=
gradus * p i/180+minuta * p i1/180/60+ secimda * p i1/180/60/60;
end;
/[Mpouenypa nepesoja U3 pagnaH B rpagycel,
procedure radian_gradus ( radian : real,
var gradus, minuta, secunda : byte );
begin
gradus := trimc (radian * 180/ pi);
minuta := trimc (( radian * 180/ pi -gradus ) * 60 );
secunda :=trimc ((( radian * 180/ pi -gradus )*60 - minuta ) * 60 );
end;
var //OnuncaHne nepemeHHbIX.
grad, min, sec :byte; //['pagycHas mepa yrna.
rad :real; //PagnaHHas Mepa yrna.
kod g, kod_m, kod_s, kod_r :integer; //[KOHTpONb BBOJA.
begin
if RadioButtonl. Checked then//Ecnn nepBblil NepeknYaTeNnb BKI.
begin
Val ( Editl. Text, grad, kod_g); //BBog rpafycos.
Val ( Edit2. Text, min, kod_m); //BBog MUHYT.
Val ( Edit3. Text, sec, kod_s ); //BBof CeKyHf.
/[Ecnun ownmbkn npu BBOAE He 6BbINO, TO
if ( kod_g=0) and (kod_m=0) and ( kod_s=0) then
begin
Label2. Visible := true; //caenatb BUANMbIM KOMMNOHEHT Label2
/In BbIBECTMN TyfAa pe3ynbTaT BblYNCIEHWIA.
//Bbi30B (hyHKUMK gradus_radian nepeBoja u3 rpafycoB B paguaHbl.
Label2. Caption := 'BennyunHa yrna *+chr (13 )
+FloatToStrF ( gradus_radian ( grad, min, sec ), ffFixed, 8, 6)
+ ' pagmnaH ’;
end
else //Haye BblfaTh co06LLEHNE 06 OWNOKe Npu BBOJE.
MessageDIg ( ’Owmnbka_npu_BBoge_AaHHbIX !’ MtWarning, [ mbOk ], i
end;
if RadioButton2. Checked then//Ecnn BTOpOli NepekntoyaTenb BKII.
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begin
Val ( Edit4. Text, rad, kod_r ); //BBof pagnaHHO Mepbl Yrna,
if ( kod_r=0) then //[Ecnn HeT oWN60OK Npu BBOfE, TO
begin
Label2. Visible := true; //coenaTb BUAMMbIM KOMMNOHeHT Label2
/In BbIBECTM Tyaa pesynbTaT BbIYUCNEHUIA.
//BbI30B npouefypbl Nepesoja U3 paguaH B rpagycel.
radian_gradus ( rad, grad, min, sec );
Label2. Caption = ’BennuunHa_ytna ’+chr (13)
+IntToStr ( grad)+ *_r_ ’+IntToStr ( min)
+ 7 M ’+IntToStr (sec )+ ' ¢
end
else //Haye BblfaTb co0bLLEHNE 06 OWMOKe Npu BBOJE.
MessageDlg ( ’Owmnbka npu BBOAE AaHHbIX ! ’, MtWarning, [ mbOk ], O
end,;
end;
/WL enyok no kKHonke BbIXOA.
procedure TForml. Button2Click ( Sender : TObject);
begin
close;
end;
/IWenyok no kHonke OUNCTUTD.
procedure TForml. Button3Click ( Sender : TObject);

begin
/lYcTaHOBKa CBOMNCTB KOMMOHEHTOB B MepBOHayasibHOE COCTOSHUE.
Editl. Text ;=00 ’;
Edit2. Text ;=00 7;
Edit3. Text ;=00 ’;

Edit4. Text := > 00.000 ’;

Labell. Caption := 'BBeaunTe_3HauyeHue ’;
Labell. Font. Size := 10;

Fabel3. Caption := "T'pagycsbl ’;

Fabel4. Caption := "MuHyTbl 7,

Eabeb. Caption := 'CekyHAbl ’;
Buttonl. Caption := 'BbIYNC/INTD ’;
Button2. Caption := 'BbIX0O/[, ’;
Button3. Caption :="OYNCTUTDb ’;

Edit4. Enabled := false;
Label2. Visible := false;

214



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep

end;

RadioButtonl. Checked f true;
RadioButton2. Checked ¢ false;

//O6paboTKa cobbITUA OTKPLITUE HOPMbI,
procedure TForml. FormCreate ( Sender : TObject);

begin

end;

/Y cTaHOBKa CBOMNCTB KOMMOHEHTOB.
Editl. Text :="00 *;

Edit2. Text ;=00 ’;
Edit3. Text ;=00 ’;
Edit4. Text ;= *00.000 ’;

Labell. Caption + 'BBeguTte_3HaueHue ’;
Labell. Font. Size ¢ 10;

LabeB. Caption £ ’I'pagycsl ’;

Label4. Caption £ "MuHyTHI ’;
LabeB. Caption £ 'CekyHfabl ’;
Buttonl. Caption + BbIYNCIINTD ’;
Button2. Caption £+ 'BbIXO[, ’;
Button3. Caption + 'OYNCTUTDb ’;
Edit4. Enabled ¢ false;

LabeB. Visible ¢ false;

RadioButtonl. Checked f true;
RadioButton2. Checked ¢ false;

/I06paboTKa cobbITHA LWeNYoK No nepekntovarento RadioButtonl.
procedure TForml. RadioButtonlIClick ( Sender : TObject);

begin

end;

if RadioButtonl. Checked then

begin
Editl. Enabled ¢ true;
Edit2. Enabled ¢ true;
Edit3. Enabled ¢ true;
LabeB. Enabled f true;
LabeB. Enabled £ true;
Label4. Enabled £ true;
Edit4. Enabled ¢ false;

end;

/I0O6paboTKa coObITMA LENYOK NO nepekntovarento RadioButton2.
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procedure TForml. RadioButton2Click ( Sender : TObject);
begin
if RadioButton2. Checked then
begin
Edit4. Enabled := true;
Buttonl. Enabled := true;
Editl. Enabled := false;
Edit2. Enabled := false;
Edit3. Enabled := false;
LabeB. Enabled := falsg;
Label4. Enabled := false;
LabeB. Enabled := falsg;
end;
end; end.

PesynbTaTbl paboTbl NporpaMMbl NpeAcTaBneHbl Ha puc. 4.2 n puc. 4.3.

Puc. 4.2. TepeBoj 3HaYEHWA 13 TPafyCHON Mepbl B paguaHHyo
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Puc. 4.3. TepeBoj 3HAYEHWIN U3 pauaHHOW Mepbl B rpagycHyto

3AJAYA 4.6. Co3paTb NporpaMMy 18 pelleHns ypaBHeHNiA:

e JINHENHOEe ax mmb = O0;

e KBagpatHoe ax2 +-bx + ¢ = O;
* Kybuyeckoe ax/13 + bxn2 + cx + d.

PelleHVe NWHENHOr0 YypaBHEHUS TPUBMANBHO: x = —bja', alropuTMsbl
peweHns KBagpaTHOro U Kyomn4eckoro ypaBHeHUn NoApO6GHO pacCMOTpPEHbI B
3agayax 3.4 n 3.5.

Co3fagmMm HOBbIM npoekT. CBoicTBa (hOpMbl HacTpoum no Tabn. 4.1. 3a
NCKNIOYEHMEM CBOCTBa Caption, KOTOPOMY MPUCBOMM  3HAYeHUe
PeweHne ypaBHeHus. KOMMOHEHTbI Ha (opme pasmMecTMM TakK, Kak
NnoKa3aHo Ha puc. 4.4.

O6paTnTe BHMMaHWe, 4YTO Ha (OpPMe MOSBMAUCL HE 3HAKOMblE Ham
KOMMOHEHTbI. 3TO CheckBox — (naXok M RadioGroup — rpynna
nepekntoyarenei.

KOMMNOHEHT naxok CheckBox Ucnonb3yeTca Ans TOro, YToObl
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nonb3oBaTeNb MOryT YyKa3aTb CBO€ peLlleHue: fa WAW HeT. YCTaHOB/eH
(hnaXok unu Het, onpegenset ceoiictBo Checked (true, false). B
COCTaBe [ManoroBoro OKHa MOXeT OblTb HECKO/IbKO TakMX KOMMOHEHTOB,
MPUYEM COCTOSHME NHOOOr0 U3 HUX HE 3aBUCUT OT COCTOSHUA OCTaIbHbIX.

KomnoHeHT rpynna nepekntouvatenein RadioGroup o6beanHseT B cebe
HECKO/IbKO nepekntoyatenein. Kaxabli pasMewéHHblii B HEM MepekstoYateb
nomelaeTcs B cneyuanbHblli CAWCOK ltems © [JOCTYNeH MO HOMepy,
yCTaHOB/MeHHOMY B cBoWcTBe ItemlIndex. lMocne pasmelieHMs Ha ¢opme
KOMMOHEHT nycT. YUTo6bl co3patb B HEM XOTA Obl OAWH MepekyaTesb,
HY)XHO BbIfeNNTb €ro, 06paTUThCA K MHCNEKTOPY O0O0BLEKTOB U BbIOpaTh
cBoincTBo Items — pepaktop cnucka. CTpoku, HabpaHHble B pefakTope,
MCNONb3YIOTCA Kak NOACHAKOLWMe HAANUCK cripaBa OT Mepekawoyarenie, a ux
KOMIMYECTBO ONpeensieT KONMYeCcTBO MNepek/toyateneid B rpynne. B Hawewm
C/lyyae OKHO pefaktopa crvcka OyaeT UMeTb BUA, Kak Ha puc. 4.5.
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Puc. 4.4. Tlpouecc co3faHns opmbl K 3agade 4.6

Puc. 4.5. OKHO pefakTopa crnmcka

Mocne co3faHnsa KOMMOHEHTa rpynna nepekntoyaTenei, ero CBOMCTBO HOMep
nepekntoyatens ltemlndex no ymonyaHuto paBHO _1. 3TO 03HA4aeT, yTo
HW O4UH KOMMOHEHT B Fpynmne He ycTaHOB/eH. UTOObl B MOMEHT NOABNEHUA
KOMMOHEeHTa Ha 3KpaHe OAWMH W3 nepekntoyaTenein Obl1 OTMEYEH, HYXHO
nM60 Ha 3aTtane KOHCTPyMpoBaHUSA (HOpMbl, MO0 NPOrpaMmMHO MPUCBOUTH
csoictBy Itemlindex HOmMep OAHOrO M3 3/MEMEHTOB CMAWCKA, Y4UTbiBas,
4TO HyMepaLua HauMHaeTca C HyNs.

C ocTa/ibHbIMW KOMMOHeHTaMu, pasMewéHHbIMKW Ha (hopMe, MOJib30BaTe/b
yXXe 3HakoMm. Ha puc. 4.6. puc. 4.7. puc. 4.8 BUAHO, KaK paboTaeT
nporpammMa. lonb3oBaTenito NpPeaocTaBnsAeTcs BO3MOXHOCTb BblOpaTh BUA
peLlaeMoro YypaBHEHWA, BBECTU €ero Ko3(h(MuUUWeHTbl U YyKas3aTb, Kakue

peweHns — AeNCTBUTENbHbIE WU KOMMMEKCHblE (ECIM 3TO BO3MOXHO) —
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OH XOTen Obl nony4ynTb.

*x p <« feof Ik Wwnn

oro Koga Laz
PeweHne ypaBHeHUs

B TFormi.Bt BBegute KO3pOULMNEHTHI

aption BT 200 Bup ypaBHeHus
aption a=
aption b: (= JlvHeliHoe ax+b=0
. -6 00
aption c- C KsagpaTHoe  axn2+bx+c=0
aption d:
Xt :=10.00" 0no C Ky6uueckoe — ax"3+bxn2+ox+l
Xt:='0.00" S
xt:=10.00'
xt:='0.00' 0@
Caption: ='5
caption: =1C
Caption:="l |7 AeicTBUTENBHbIE KOPHN KomnneKcHble KOpHU
1. Caption:=
2. Caption {HANTU KOPHU 1 OUNCTUTL 8bIX0[
1.Checked:= *

nabled:=fa) Projectl ill
nabied:-fa)
abled: =Eale
abled: =fais

PelueHne NMHENHOro ypaBHeHus x=3r00

oupl.ltemlIr

p TFnrm | Ruh nnlf lHrflr\uanprl TAT-in<=rf 4 «

Puc. 4.6. PelueHne NMHENHOro ypaBHEHUS
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Puc. 4.7. PelweHune KBafpaTHOro ypaBHEHNS
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1 | Pewenne ypaBHEHNS MU <]

Beegnte KoadpdpunLmMeHTbI

Bunpa ypaBHeHUsA

a_
[T Nuneiinoe ax+b=0
b= 1500 c KsagpaTHoe  axyi2+bx+c=0
™ Kyb6uueckoe axn3+bxn2+cx+"
a- 1800
O k&
1 F
p [OelicTBUTeNbHble KOPHHU p KomnnekcHble KOpHU
HAWTV KOPHU OUNCTUTb BbIX0On

Puc. 4.8. PelueHne Kybn4eckoro ypaBHeHus
[anee npvBeaéH TEKCT NPOrpaMmMHOro MOAy/A C KOMMEHTapuUAMU:

unit Unitl;

interface

uses

Windows, Messages, SysUtils, Variants, Classes,
Graphics, Controls, Forms, Dialogs, StdCtrls, Ext C tr 1s;
type

TForml = class (TForm)

Labell :TLabel;

Label2 : TLabel;

LabeB :TLabel;

Label4 : TLabel;

LabeB :TLabel;
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Editl : TEdit;
Edit2 : TEdit;
Edit3 : TEdit;
Edit4 : TEdit;
CheckBoxl : TCheckBox;
CheckBox2 : TCheckBox;
Buttonl : TButton;
Button2 : TButton;
RadioGroupl : TRadioGroup;
Button3 : TButton;
procedure FormCreate ( Sender : TObject);
procedure Button2Click ( Sender : TObject);
procedure Button3Click ( Sender : TObject);
procedure ButtonlIClick ( Sender : TObject);
procedure RadioGrouplClick ( Sender : TObject);
private
{ Private declarations }
public
{ Public declarations }
end,;
var
Forml :TForml;
implementation
{3R *.dfm}
//Wenyok no kHonke HAUTW KOPHW,
procedure TForml. ButtonlClick ( Sender : TObject);
//PewweHvie NMHERHOT0 ypaBHeHUS,
procedure korni_| (a, b :real; var x_ :string);
var X :real;
begin
X:=-b/a;
x_:= FloatToStrF ( x, ffFixed, 5, 2 );
end;
//[PelleHne KBafpaTHOro ypaBHeHMS,
procedure korni_2 (a, b, ¢ :real; var xI_, x2_ :string;
var pr :byte );
var d, xI, x2 :real;
begin
d:=b * b-4*a*c;
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ifd<0 then
begin
xl:=-b /(2 * a);
x2:=sqrt (abs (d))/(2*a);
xl_:= FloatToStrF ( xI, ffFixed, 5, 2)
+ ’+i * *+FloatToStrF ( x2, ffFixed, 5, 2);
x2_:= FloatToStrF ( xI, ffFixed, 5, 2)
+ i * "+FloatToStrF ( x2, ffFixed, 5, 2);
pr := 2; //[KOMNAeKCHbIe KOpPHMU,
end
else
begin
xl:=(_b+sqrt (d))/2/a;
x2:=(_ b sqrt (d))/(2_a);
xl_:= FloatToStrF ( xI, ffFixed, 5, 2);
x2_:= FloatToStrF ( x2, ffFixed, 5, 2);
pr:= 1, //]elicTBMUTENbHbIE KOPHW,
end
end;
/IPelneHne Kybn4ecKoro ypaBHeHUS,
procedure korni_3 (a, b, ¢, d :real; var xlI_, x2_, x3_ :string;
var pr :byte );
varr, s, t, p, q, ro, fi, u, v, xI, X2, x3, h, g :real;
begin
r :=bla;
s =cla
ti=dla; p:=B*s-r*r)/3;q=2*r*r*r/27- r *s/3+
d:=(p/3) *sqr (p/3)+ sqr(q/2)

if d<O then

begin
ro=sqrt(-p *p*p/27)
fi:=-q /(2 *ro),

fi := pi/2-arctan (fi/ sqrt (1 - fi * fi));

//[BbluncneHmne feiCTBUTENbHbBIX KOPHEN YpaBHEHUS,

x| :=2*exp (/3 *In(ro)) *cos (fi/3)-r/3;

X2 =2 *exp (/3 *In(ro)) *cos (fi/3+2* pil3)-r/3;
x3 =2 *exp (/3 *In(ro)) *cos (fi/3+4* pil3)-r/3;
xl_:= FloatToStrF ( xI, ffFixed, 5, 2);

x2_:= FloatToStrF ( x2, ffFixed, 5, 2);
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x3_:= FloatToStrF ( x3, ffFixed, 5, 2 );
pr:= 1, //]eicTBUTENbHbIE KOPHW,
end
else
begin
if-q/2+ sqrt ( d)>0 then
u:=exp (1/3 * In(-q/2+ sqrt (d )))
else
if-q/2+ sqrt ( d)<0 then
u:=-exp (1/3 * In(abs(-g/2+ sqrt (d ))))
else u:=0;
if-q/2- sqrt ( d)>0 then
vi=exp (1/3 * In(-g/2- sqrt (d)))
else
if-q/2- sqrt ( d)<O0 then
v:=-exp (1/3 * In(abs(-q/2- sqrt (d))))
elsev :=0;
xl:=u+v-r/ 3; //BbluncneHune feiiCTBUTENbHOIO KOPHS.
//BbluncneHne KOMNNEKCHbIX KOPHEiA.
h:=-(u+v)/2 - 1/ 3;
g:=(u-v)/2 *sgrt ( 3);
xl_:= FloatToStrF (xI, ffFixed, 5, 2);
x2_:= FloatToStrF ( h, ffFixed, 5, 2)
+ ’+i * *+FloatToStrF ( g, ffFixed, 5, 2);
x3_:= FloatToStrF ( h, ffFixed, 5, 2)
+ - 1* "+FloatToStrF ( g, ffFixed, 5, 2 );
pr:=2; [KOANH 0eACTBUTENbHbLIA M ABa KOMMIEKCHbIX KOPHS,
end
end;
//06paboTKa COBLITUA LLLeNUOoK Mo KHonke HANTW KOPHW,
var
a,b ,c,d_ :real
kod_a, kod_b, kod_c, kod_d : integer;
X, _xl, x2, x3 :string; _pr :byte;
begin
case RadioGroupl. ItemIndex of
0 ://Monb3oBaTenb BbiOpan Nepsbli NepekoyaTesib U3 rpynnel,
begin
//BBOA, MCXOA4HbIX faHHbIX.
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val ( Editl. Text, a_, kod_a );
val ( Edit2. Text, b_, kod_b );
//BBog, npowien ycnewHxo.
if ( kod_a=0) and ( kod_b=0) then
begin
ifa_<>0 then//lepBblil KO3DPULNUEHT HE HONb,
begin
/IPelieHne NMHENHOro ypaBHEHMS.
korni_I (a_, b_, _x);
//BbiBOA HaNAEHHOTO 3HAYEHWS.
MessageDlg ( 'PelleHne NMHEWNHOTO ypaBHEHMUS X= "~
+_x, mtinformation, [ mbOk ], 0);
end
else //TMepBbIi KOAMHULNEHT paBeH HYrHO,
//BbIBOJ, COOTBETCTBYHOLLEIO COOOLLEHNS.
MessageDlg ( "HeT kopHeli !’, mtinformation,
[mbOk ], 0);
end
else //HeKOppeKTHbI BBOA AAHHbIX.
MessageDlg ( ’Owmnbka npu BBOAE KOIPPMLMUEHTOB ! 7,
mtinformation, [ mbOKk ], 0);
end;
1 ://Monb3oBaTenb BblGpan BTOPOW nepeknoyvaTens U3 rpynnsi,
begin
//BBOA UCXOAHbIX AaHHbIX,
val ( Editl. Text, a_, kod_a );
val ( Edit2. Text, b_, kod_b );
val ( Edit3. Text, ¢_, kod ¢ );
//BBog npowuen ycnewHo.
if ( kod_a=0) and ( kod_b=0) and ( kod_c=0) then
begin
ifa_<>0 then//lMepBbli KOIPPULNEHT HE HONb,
begin
//PelleHne KBaapaTHOro ypaBHeHMS.
komni_2 (a_, b_,c_, x1, x2, pr);
//IB nepemMeHHON _pr coaepXuTca nHhpopmanms
/lo Tune KopHeii:
/[1 - pelicTBMTENbHbIE, 2 - KOMMN/IEKCHbIE.
/I06a thnaXkka He YCTaHOB/EHbI.
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if (CheckBoxI. Checked=false ) and
( CheckBox2. Checked=false ) then
MessageDIg( 'BbibepuTe_Tun_peLieHus
mtinformation, [ mbOk ], 0 );
/I06a (hnaXkka yCTaHOB/EHbI.
if CheckBoxl. Checked and CheckBox2. Checked then
MessageDlg ( ’PelueHne_kBafpaTHOro_ypaBHeHUS
+chr(13)+ * Xl= "+ _xl+ * X2="+_x2,
mtinformation, [ mbOk ], 0 );
/Y cTaHOBNEH NepBblli (PNAXKOK,
//KOpHW AeACcTBUTENbHbIE,
if CheckBoxI. Checked and
( CheckBox2. Checked=false ) and ( _pr=I) then
MessageDlg ( *AecMBUTENbHbIE KOPHU
’KBafpaTHOro ypaBsHeHusa '+ chr (13)+ * XlI= "+
_xl+ 7 X2= "+ x2, mtinformation, [ mbOk ], 0);
/lYcTaHOBNEeH BTOPOW (Dnaxok,
//KOpHW gencTBUTENbHbIE.
if (CheckBoxI. Checked=false ) and
CheckBox2. Checked and (_pr=1) then
MessageDlg ( Y paBHeHWE UMEET TOMIbKO
‘nencTBMTENbHbIE KOpHK. °, mtinformation, [ mbOk ], 0 );
/1Y CcTaHOBNEH MepPBbI (1aXXOK, KOPHWU KOMMEKCHbIE,
if CheckBoxI. Checked and
( CheckBox2. Checked=false ) and ( _pr=2) then
MessageDlg ( 'B ypaBHeHUN AEeACTBUTENbHbIX
’KopHeli HeT ’, mtinformation, [ mbOk ], 0);
/1Y cTaHOBNEH BTOPOI (hNaXKOK, KOPHU KOMMJIEKCHbIE,
if ( CheckBoxI. Checked=false ) and
CheckBox2. Checked and (_pr=2) then
MessageDlg ( ’KomnneKkcHble KOPHU KBaapaTHOro ’,
‘ypasHeHus '+ chr (13)+ * Xl= "+_xl+ * X2= "+_x2,
mtinformation, [ mbOk ], 0);

end
else //TepBbli KOAPPUUUEHT paBeH HySHO.
MessageDlg ( "MepBblil KO3IPHULMEHT HE AOMKEH ObITb ’,
"HynesbIM ! °, mtinformation, [ mbOk ], 0 );
end //HeKoppeKTHbIN BBOL AaHHbIX.
else MessageDlg ( 'Owunbka npun BBoAe KoahduumeHToB !’
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mtinformation, [ mbOk ], 0 );
end;
2 ://Monb3oBaTtenb Bbibpan TPETUA NepeknoYaTenb 13 rpynnsi,
begin
//BBOJ, MCXOAHBIX AAHHBbIX,
val ( Editl. Text, a_, kod_a );
val ( Edit2. Text, b_, kod_b );
val ( Edit3. Text, ¢_, kod ¢ );
val ( Edit4. Text, d_, kod_d );
//BBog npowen ycnewHo,
if ( kod_a=0) and ( kod_b=0) and ( kod_c=0) and
( kod_d=0) then
begin
ifa_<>0 then//TepBblil KOSPPULMEHT HE HOMb,
begin
/IPelneHne Kybu4eckoro ypaBHeHuUS.
//B NepemMeHHOl _pr coaepXunTca nHpopmawmns
/lo Tne KopHel:
/11 - peiicTBUTENbHbIE,
/12 - 0fWH BEeNCTBUTENbHbIA U ABa KOMMNIEKCHBbIX.
korni 3(a,b ,c,d, xlI, x2, x3, _pr)
//O6a thnaxka He yCTaHOB/EHbI,
if ( CheckBoxl. Checked=false ) and
( CheckBox2. Checked=false ) then
MessageDIgf 'Bbibepute TN pewieHuns ’,
mtinformation, [ mbOk ], 0 );
//O6a hnaxka ycTaHOB/IEHbI.
if CheckBoxI. Checked and CheckBox2. Checked then
MessageDIgf ’KopHu Kybuyeckoro ’,
‘ypaBHeHus '+ chr (13)+ °_X1= "+_xI+
7 X2= "+ x2+ 7 X3="+_x3,
mtinformation, [ mbOk ], 0);
/1Y cTaHOBNEH NepBbIA hNaXkKoK,
//KOpHW AeACTBUTENbHbIE,
if CheckBoxI. Checked and
( CheckBox2. Checked=false ) and ( _pr=I) then
MessageDIgf *[elicTBUTENIbHbIE KOPHU
’Kybunyeckoro ypaBHeHus *+chr (13)+
* Xl= '+ _xl+ 7 X2= "+ _x2+ 7 X3="+_Xx3,
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mtinformation, [ mbOk ], 0 );
/1Y cTaHOBNEH NepBbIii (PaXXOK, KOPHU KOMMIEKCHbIE,
if CheckBoxI. Checked and
( CheckBox2. Checked=false ) and ( _pr=2) then
MessageDlg ( ’AeincTButenbHble KOpHU
’Kybuueckoro_ypaBHeHus *+chr (13)+
> XI1= "+ _xI, mtinformation, [ mbOk ], 0);
/1Y cTaHOBNEH BTOPOI (hNaXKOK, KOPHU KOMMJIEKCHbIE,
if ( CheckBoxI. Checked=false ) and
CheckBox2. Checked and (_pr=2) then
MessageDlg ( ’lKomnnekcHble KOpHU Kybuyeckoro_ ’,
‘ypasHeHus ’+ chr (13)+ * Xl= ’+_x2+ * X2= ’+_x3,
mtinformation, [ mbOk ], 0);
/IYcTaHOBNEH BTOPOI (hNaXoK,
//KOpHW feACTBUTENbHbIE.
if ( CheckBoxI. Checked=false ) and
CheckBox2. Checked and (_pr=1) then
MessageDlg ( ’YpaBHeHME UMEET TOMbKO
'NeNCTBUTENbHbIE KOPHU.
mtinformation, [ mbOk ], 0);

end
else
MessageDlIg ( 'MepBblit KOIPHULUMEHT HE AOMKEH ObITb
"HynesbIiM !’, mtinformation, [ mbOk ], 0 );
end

else //HeKOppeKTHbI BBOA AaHHbIX.
MessageDlg ( ’Owmnbka npu BBOAE KOIPPMLMEHTOB ! 7,
mtinformation, [ mbOk ], 0 );
end;
end;
end;
/IlWenyok no kHonke OUNCTUTD.
procedure TForml. Button2Click ( Sender : TObject);
begin
Labell. Caption :
Label2. Caption = "a= ’;
Label3. Caption = "b=7;
Label4. Caption :="¢c=’;
LabeB. Caption :="d=";

‘Beegute KOappuLneHTb ’;
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Editl. Text :=’0.00
Edit2. Text :=70.00
Edit3. Text ;= *0.00

Edit4. Text :=’0.00
Buttonl. Caption :
Button2. Caption := "O4YUNCTUTDb ’;
Button3. Caption := ’BbIX0O[, ’;
CheckBoxl. Caption := ’AeACTBUTENbHbIE KOPHU ’;
CheckBox2. Caption := ’KOMMNMEKCHbIE KOPHU 7;
CheckBoxl. Checked := true;
Label4. Enabled := false;
LabeB. Enabled := falsg;
Edit3. Enabled := false;
Edit4. Enabled := false;
CheckBox2. Enabled := false;
RadioGroupl. Itemindex := Q;
end,
/I enyok no KHonke BbIXOA.
procedure TForml. Button3Click ( Sender : TObject);
begin
close;
end,
/IC0o6bITNE OTKPbITUE (HOPMbI.
procedure TForml. FormCreate ( Sender : TObject);
begin
Labell. Caption := ‘Beegnte KOahpuUNeHTbI ;
Label2. Caption = "a=’;
Label3. Caption := "b=7;
Label4. Caption :="c=’;
LabeB. Caption = "d=";

"HANTN KOPHW

Editl. Text :=70.00 *;

Edit2. Text :=*0.00

Edit3. Text := *0.00

Edit4. Text :="0.00

Buttonl. Caption := "HAATW KOPHW *;
Button2. Caption := "OUNCTUTDb ’;
Button3. Caption := ’BbIX0O/[, ’;

CheckBoxl. Caption := ’[leiicTBUTe/IbHble KOPHU ’;
CheckBox2. Caption ;= ’KoMMNNeKCHble KOpHU ’;
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CheckBoxl. Checked := true;
Label4. Enabled := false;
LabeB. Enabled := false;
Edit3. Enabled := false;
Edit4. Enabled := false;
CheckBox2. Enabled := false;
RadioGroupl. Itemindex : = 0;
end;
//Bbibop nepekntoyaTens u3 rpynnsoi.
procedure TForml. RadioGrouplClick ( Sender : TObject);
begin
case RadioGroupl. ItemIndex of
0 ://BbibpaH nepBbIii U3 CNUCKa,
begin
Label2. Enabled := taie;
LabeB. Enabled := true;
Editl. Enabled := true;
Edit2. Enabled := true;
Label2. Caption = "a=’;
LabeB. Caption := "b=;
Editl. Text ;= 0.00 *;
Edit2. Text ;= *0.00 7
Label4. Enabled := false;
LabeB. Enabled := falsg;
Edit3. Enabled := false;
Edit4. Enabled := false;
CheckBox2. Enabled := false;
end;
1 ://BbibpaH BTOPOI M3 CMUCKa,
begin
LabeB. Enabled := taie;
LabeB. Enabled = taie;
Label4. Enabled := taie;
Editl. Enabled := true;
Edit2. Enabled := true;
Edit3. Enabled :=true;
LabeB. Caption = "a= ’;
LabeB. Caption := "b=";
Label4. Caption :="c= 7;
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Editl. Text ;= *0.00
Edit2. Text := 0.00
Edit3. Text ;= 70.00

LabeB. Enabled := false;
Edit4. Enabled := false;
CheckBox2. Enabled :=true;

end;

2 ://BblbpaH TpeTUin 13 cnmcka,

begin
Label2. Enabled := taie;
LabeB. Enabled := true;
Label4. Enabled := true;
LabeB. Enabled := true;
Editl. Enabled := true;
Edit2. Enabled := true;
Edit3. Enabled :=true;
Edit4. Enabled :=true;
LabeB. Caption = "a= ’;
LabeB. Caption .= "b=7;
Label4. Caption :="¢c= ’;
Label4. Caption :=’d=7;
Editl. Text:="0.00 7;
Edit2. Text:="0.00 *;
Edit3. Text:="0.00 7;
Edit4. Text:="0.00 7;
CheckBox2. Enabled :=true;

end;

end;

end;
end.

4.6 PeKypcuBHble PyHKUMN

Moa peKypcueil B MporpaMMMpoBaHWM MOHMMAKOT MOANPOrpamMMmy, KoTopast
Bbl3blBaeT caMa Cebs. PeKypcuBHbIe (hYHKLMM yalle BCEFrO WUCMOMb3YHT ANs
KOMMAaKTHOW  peann3aluun  PeKYpPCUBHbIX anroputMoB. Knaccuyeckumm
PEKYPCUBHBIMW anropuTMamy MOFyT ObiTb BO3BEAEHWE 4Yucna B LENyH
MONOXMTENbHYH CTeneHb, BblunMcneHue aktopuana. C Apyroil CTOPOHBI,
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N060N peKypCUBHLIA anropuTM MOXHO peann3oBaTtb 6e3 MPUMEHEHUS
pPeKypcuin. [ OCTOMHCTBOM PeKypcun $SBNAAETCA KOMMaKTHas 3anucb, a
HeLOCTaTKOM pacxof MamMAaTh Ha NOBTOPHbIe BbI30Bbl (DYHKLMIA M nepegavy
napameTpoB. Kpome TOro, CyLiecTByeT onacHOCTb NePEenosiHeHNA NaMATy.

B pekypcuBHOI  (DYHKUMM Heob6XxoAMMO 0653aTenbHO MNPeayCMOTPETh
3aBepLUeHNe PEeKYPCUBHOMO BbI30Ba. MHaue (PYHKLUMA HUKOTAA He 3aBepLuuT
CBOIO pabory.

PaccMOTpUM NpPUMEHEHWE PEKYPCUN Ha npumepax.
3AOAYA 4.7. BblunCnnTb (hakTopman yncnia n

BbluncneHne aktopuana noapo6bHO paccmoTpeHo B 3agade 3.10 (puCyHOK
3.29). Ana peweHns 3TON 3afayn C MPUMEHEHMEM PEKYPCUM CO34aANM
tdyHkumio factoial, anroputm KOTOpoW npeAcTaBneH Ha pUcyHke 4.9.

Puc. 4.9. PeKypCUBHbI anropuTm BblMUCNEHUS (haKTopuana
TekcT nognporpaMmbl C MPUMEHEHUEM PEKYpPCUM Ha A3blke Free Pascal;

function factorial ( n :word ): longint;
begin
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ifn<=1 then factorial :=1
else factorial :=n * factorial ( n-1)

end;
var i :integer;
begin
write ( 7i=7); read (i);
write (i, * 1= ", factorial (i));
end.
3AOAUA 4.8. BbluncinTb n -10 CTeMeHb Yncna a (n — LEeoe Yncno).

Pe3ynbTaTOM BO3BEAEHMS YMCNA a B LiENYH CTEMeHb M ABSETCS YMHOXEHUE
3TOro umcna Ha cebs N pa3. Ho 3TO yTBEpX[eHWe BEPHO TOMbKO A/
MONOXUTENbHbIX 3HAYEHWA N. ECAv N NpUHUMAET OTpULATeNbHbIE 3HAYEHUS,

T0 a~N = 1/an-Bcnydae ecim n — Q 70 a° =

[nsa  peweHns 3agaynm  CO3JafWM  PEKYPCUBHYIO  (PyHKUMO sStepen,
anropuTm KOTOPOI npefcTaBneH Ha pwuc. 4.10.
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Puc. 4.10. PeKypCUBHbIA anropuTM BblYMUCAEHUS CTEMEHN YuCna

®parMeHT NporpamMMbl C NPUMEHEHNEM PEKYPCUM:

function stepen (a :real; n :word ): real;
begin
ifn=0 then
stepen:=I
else
if n<0 then
stepen:=I/ stepen (a, -n)
else
stepen :=a * stepen (&, n- 1);
end;
var x :real; k :word;
begin
writeln (" x=");
readin ( x);
writeln (" k=");
readin (k);
writeln (x :5:2, "Nk, =", stepen (x, k): 5:2);
end.

3AOAYA 4.9. Bbluncnntb n -e yncno ®unboHavuu.

Ecnn HyneBo 3n1eMeHT MNOCNeA0BaTeNIbHOCTW paBeH Hy/o, MNepBbli —
elNHNLIE, a KaXAblil nocneaylolnii npeacTaBnseT coboil cymmy [AByX
npeablayLwmnx, To 370 NocnefoBarte/ibHOCTb uncen dunboHavum (0, 1, 1, 2, 3,

5,8, 13, 21, 34,...).

Anroputm pekypcuBHoi ¢yHkumm fibonachi nsobpaxeH Ha puc. 4.11.
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T J
fibonachi=n fibonachi=fibonachi{n-1)+fibonachi(n-2)
?
KOHeL|,

Puc. 4.11. PeKypCUBHbIA anropuTM BblYUCNEHUSA Ynucna ®PrMb6oHaUYUN
TekcT nognporpammbi:

function fibonachi ( n :word ): word;

begin
if (n=0) or ( n=I) then
fibonachi :=n
else
fibonachi := fibonachi ( n-1)+ fibonachi (n-2);
end;
var x :word;
begin
write ( 'BBeanTe HOMep yncna ®uboHauum x= ’);
readIn (x);
writeln (X, * e - uncno ®umb6oHavum =  fibonachi (x));
end.

4.7 OcobeHHOCTM paboTbl C nognporpammamu
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PaccmoTpuMm el HecKoNbKO  CMocob0oB  Mepegaynm  napaMeTpoB B
nognporpaMmmy.

4.7.1 TapamMeTpbl-KOHCTaHThI

MapameTp-KOHCTaHTa YKa3blBaeTCcs B 3arofioBKe MOAMNPOrpamMmbl Mofo6HO
napameTpy-3HaueHWto,  HO  Mepej  €ero  WMEHeM  3anucbiBaeTcs
3ape3epBuMpPOBaHHOE C/IOBO CoNst, feMCTBME KOTOPOro pacrnpocTpaHseTcs Ao
Gnvxaiilien ToukuM C 3anaToil. [lapameTp-KOHCTaHTa nepegaétcs B
noanporpaMMmy Kak napaMeTp-nepeMeHHas, HO KOMMUAATOp 6GnoKupyeTt
nobble NpUCBaMBaHWUs NapameTpy-KOHCTaHTe HOBOFO 3HAYeHUss B Tene
noanporpammbil.

B ssblke Free Pascal MOXHO MCMoMb30BaTb MNapameTpbl-NepeMeHHbIE U
napameTpbl-KOHCTaHTbl 6e3 yKasaHusa Tuna, 1 Torga pakTMyecknini napameTp
MOXeET OblTb MepemMeHHOW N60oro Tuna, a OTBETCTBEHHOCTb 3a
MpaBWbHOCTb MCMNO/Ib30BaHUS TOFO WAM MHOTO MapameTpa BO3naraeTcs Ha
nporpaMmmucTa.

4.7.2 TpouenypHble TUNbI

MpouefypHble TUNbI 6bl1KM pa3paboTaHbl Kak CPeAcTBO nepejayn yHKUUA 1
npoueayp B KayecTBe (aKTUYECKUX MapameTpoB O06palleHns K Apyrum
npouesypam 1 QyHKumam. [And o6bABNeHWA NpouefypHOro  Tuna
MCMO/b3yeTCa 3aro/ioBOK MOAMPOrpaMMbl, B KOTOPOM MPOMyLEeHO eé ums.
CyulecTByeT AiBa NpoLeAypHbIX TUMa: TUM-Npoueaypa u TUN-PyHKUUA:

type
TUN_npouenypa=procebure (CNMCOK_hopmManbHbIX_MapameTpos );
TMn_yHKuma=1lnw/Aaon (CnMcokK_opmanbHbIX_MapaMeTpoB ) :TUM;

Kpome TOro, B nmporpamMme MoOryT 6biTb 00bSBMEHbI MNepPeMeHHble
npouesypHOro Tuna:

var
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VIMFI_I'IepeMeHHOVI_l .Tnn_npouenypa,

NUMA_MepemMeHHON_2 : TUM_QyHKLuS;
Hanpumep:

type
Funl=function (x, y :real): real;
Fun2=function: string;
Procl=procedure (X, y :real; var c, z :real);
Proc2=procedure ();
var
FI, f2 :Funl;
pi, p2 :Prod;
mass :array [ 1.. 5] of Proc2;

O6palaTbCa K NepeMeHHbIM NpoLeAyPHOro Tuna cnegyeT nNo ux agpecy”:
@uMma_nepeMeHHO

PaccmMOTpuM MexaHU3M Mepefayu NOAMpPOrpaMM B KayecTBe napameTpa Ha
npumepe crneaytoLlein 3agayn.

3AOAHA 4.10. Co3gaTb nporpammy, KOTOpas BbIBOAWT Ha 3KpaH Tabnuuy

3HaYeHU PYHKUMIA f(x) W a(x)-

BbluncneHne v BbIBOA 3HAYEeHWA OCYLLECTBNAKOTCA C MOMOLbIO (PYHKLUN
VivodFunc. Eé napameTpsbl:

e anb— rpaHnybl NHTEPBAsa N3MEHEHUA apPryMeHTa q)yHKLI,VIVI;
* N — KOMWYeCTBO TOYEK, Ha KOTOpble OyAeT pa3dbuT MHTepBan (a,
b);

o ff — uma yHKUNN.

type {OnucaHne npouepypHoro Tuna func.}
fanc=function ( x :real): real,
function VivodFunc ( a, b :real;N:word; ff:func ): integer;
var
X, Y, hx :real,
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f: text;
begin
{LLlar n3ameHeHUs NepeMeHHON X.}
hx :=(b-a )/N;
X:=a;
while ( x<=b ) do
begin
y:=ff(x);
writeln ("x=\ x:5:2,’y=",y:7:2);
X:=x+hx;
end;
end,;
{OnpepenexHne pyHkumii fH gc onucatenem far}
fimction f ( x : real): real; far;
begin
f:=exp (sin(x)) *cos (x);

end;
function g ( x :real): real; far;
begin
g:=exp (cos (x)) *sin(x);
end;
begin

{BsbI30B Vivodfunc ¢ pyHKumelr fB KauecTBe napameTtpa.}
VivodFunc (0, 1, 7, @f);
writeln;

{Bbi30B Vivodfunc ¢ pyHKuUmMein gB kKayecTBe napameTtpa.}
VivodFunc (0, 2, 8,@9);

end.

B Aasbike Free Pascal ecTb BO3MOXHOCTb WCMNONb30BAaHWS B KayecTBe
thopMasnbHbIX NapameTpoB MacCnUBOB (YHKLWIA.

Mogaunduuympyem 3agauy 4.10. MNporpamma, npeacTaBieHHas ganee, BbIBOAUT
Ha 3KpaH Tabnuuy 3Ha4YeHW HECKONbKMX (YHKLUWIA € NOMOLWb YHKLUUK
VivodFunc. 3gecb B ponn napameTpoB (OYHKLUWN BbICTYMaoT:

e uHTepBan (a, b);
* KONIMYeCTBO y3n10B NuHTepBana (a, b);
e MaccuB yHKUWiA ff, B KOTOPbIX HEO6XOAUMO BbIYNCINTL 3HAYEHUS;
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e KONMYECTBO PYHKUWUA m B Maccuee f f.

fmc=fimction ( x :real): real;
{B npoueaypy VivodFimc nepepaetca}
{BxopgHoli napametp ff- OTKPbITbIA MaccuB PyHKLMIA.}
function VivodFunc ( a, b :real;N: word;
ff:array of func; m: word ): integer;
var
X, Y, hx :real,
i :integer;
begin
hx :=(b-a )IN;
{Lnkn no Bcem (yHKUMAM.}
fori:=0to m-1 do

begin
X:=8;
while (x<=b ) do
begin
{BbluncneHne 3Ha4yeHNa i1 DYHKLUN B TOUKe X.}
y=ff[i](x);
writein ("x= x:5:2,7y=",y:7:2);
X:=x+hx;
end,
writeln;
end;
end;
function f ( x :real): real; far;
begin
f:=exp (sin(x)) *cos (x);
end;
function g ( x :real): real; far;
begin
g:=exp (cos (x)) *sin(x);
end;

{OnuncaHne maccmna BoCbMun PyHKuniA fff.}
var fff:array [ 1.. 8 ] offline;
begin
{3anucb peanbHbIX GyHKUMin B maccus fff.}
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fff[1]: = @f,
fif[2]: = @g;
{BbI30B npoueaypsl.}
VivodFunc (0, 1, 7, fff, 2);
end.

Heckonbko mognporpaMm  MOXHO 00beAUHATL B MOAY/b W 3aTeM
ncnonb3oeatb B ApPYrux mnporpamMmax. PaccmoTpum npouecc co3fjaHus
moayna 6onee nogpo6HO.

4.8 Pa3paboTka mMoaynein

Moaynb — 3TO aBTOHOMHas NpPOrpamMHas eiuHuLa, BKOYalollas B cebs
Pa3INUHble KOMMOHEHTbI: KOHCTAaHTbl, MepemMeHHble, TWUMbl, MNpoueaypbl U
(GyHKUMM. Mbl  UCNONb30BaNM  MOAYNM NpU  pa3paGoTKe BU3yasbHbIX
npunoxeunit B Lazarus. Tenepb pPaccMOTPMM, KaK CO03[aBaTb /MNYHbII
MOZY/Tb.

Mogy/b UMeeT CnefyoLLyo CTPYKTYpY:
UNIT nma mopyns;

INTERFACE

NHTepelicHas YacTb
IMPLEMENTATION

NCMONHAEMAs 4acTb

BEGIN

NHULUUPYIOLLASA YacTb

end.

3arooBOK MOAyNsi COCTOMT M3 CMY)XXeGHOro cfoBa UNIT UM CNeaytollero 3a

HAM UMeHW. TpMYém UMsa MOAYNs JOMKHO COBMafaTb C UMeHeM dpaiina, B
KOTOPOM OH XpaHuTcsi. Mogynb EDIT [O/MKEH XpaHUTbCs B (aiine

edit.pas.
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NHTepdeiicHas 4acTb HauMHAeTCs CNY>XebHbIM CNnoBoM INTERFACE, 3a
KOTOPbIM HaxopgaTca 06bABNEHUS BCeX rNobasibHbIX 06BLEKTOB MOAYNSA: TUMNOB,
KOHCTaHT, MepeMeHHbIX W nognporpamm. 3TN 00bLEKTbI 6yAyT LOCTYMHbI
BCEM MOZY/IIM M NMporpaMmam, Bbi3blBatOLLMM JaHHbIA MOAY/b.

NcnonHsemas 4yacTb HauMHaeTcs CyXebHbIM ¢noBoM IMPLEMENTATION
M COAEPXUT ONucaHus nognporpamm, OOBSABMEHHbLIX B WHTep(encHom
4yacTu. 3[ecb Xe MOryT O006bABNATLCA JIOKa/bHble 06bEKTbl, KOTOpble
MCNONb3YIOTCA TONLKO B MHTEPMENCHOM 4acTW U OCTAKTCA HELOCTYMHbIMM
nporpammam v MOAY/sM, Bbi3blBatOLW UM AaHHbIA MOLY/b.

B uvHuuuMumpyloweir yacTu  pasmewialoTcsa  UCMOMHAeMble  OMepaTopsl,
cojepxaline HeKOTOpbIA  ()parMeHT nporpammbl.  OTW  NpOrpammbl
MCNONHAKTCA 4O Mepefayn ynpaB/ieHUs OCHOBHOM nporpamMe M 06bIYHO
NCNONbL3YITCA ANA NOArOTOBKM €€ paboTbl. MHMUMMpYlOWaa 4acTb MOXET
OTCYTCTBOBAaTb BMECTe C Ha4YMHaloLWMM eé c/ioBoM begin.

B kauecTBe npumepa co3AagMm MOAynb PaboTbl C KOMMJEKCHLIMW YUCIaMK,
B KOTOpOM 6yayT npefcTaBieHbl MOANPOrpaMMbl, peanunsytoline OCHOBHbIE

onepauun”™ ¢ KOMNAEKCHbIMU YMCNaMU:

e procedure sum(a,b:complex;var c.complex) —
npoueaypa CNOXeHUs [BYX KOMMNEKCHbIX 4yucen a u b, pesynbTar
BO3BpaLLaeTcs B MepeMeHHON C;

e procedure razn(a,b:complex;var crcomplex) —
npoueaypa BblYUTAHUA [BYX KOMMMEKCHbIX Ynucen a u b, pesynbTar
BO3BpaLLaeTCs B NEPEMEHHON C;

e procedure umn(a,b:complex;var c:complex) —
npouesypa YMHOXEHUA ABYX KOMMEKCHbIX yucen a u b, pesynbTar
BO3BpALLaeTCsH B NEPEMEHHON C;

e procedure delenie(a,b:complex;var c:complex)
— npoueaypa AeneHns ABYX KOMMMEKCHbIX yucen a u b, pesynbTar
BO3BpaLLaeTcs B MepemMeHHON C;

Kpome Toro, B Moayne 6ydeT mpouefypa BbiBOAa KOMMIEKCHOro 4yucna Ha
akpaH procedure vivod(a:complex).

TeKCT Moayns NpUBeEH HUXe.
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UNIT compl;
INTERFACE
type
complex =record
X :real;
y :real;
end,;
procedure sum( a, b : complex; var ¢ : complex);
procedure razn (a, b :complex; var ¢ :complex);
procedure umn( a, b : complex; var ¢ : complex);
procedure delenie ( a, b :complex; var ¢ :complex);
procedure vivod ( a :complex);
IMPLEMENTATION
procedure sum( a, b : complex; var ¢ :complex);
begin
C. X;=a. Xx+b. x;
c.y:=a. y+b. y,
end,;
procedure razn ( a, b : complex; var ¢ :complex);
begin
C. X;=a. X-b. x;
c.y:=a. y-b.y,
end;
procedure umn( a, b : complex; var ¢ : complex);
begin
C.X:=a. X*h. x-a.y*h.y;
c.y=ay*b xta. x*b.y,
end;
procedure delenie (a, b :complex; var ¢ :complex);
begin
c.x:=(a x*b.xta.y*b.y)/(b.x*b. xtbh.y*b.y)
cy:=(ay*b xax*b.y)/ (b.x*b. xtbh.y*bh.y),
end,;
procedure vivod ( a :complex);
begin
ifa. y>=0 thenwriteln (a. x:1:3, '+ ",a. y:1:3, ’i’)
else writeln (a. x:1:3, ’,-a.y:1:3,’i")
end,;
end.
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[Onsa paboTbl ¢ Moaynem 3anyctum Geany, BBeAEM TEKCT MOAYNs, COXPaHUM
eronog nmeHem compl .pas. locne atoro BbiNOAHUM KomaHgy CobpaTsb.
B katanore,rge coxpaHeH MoAaynb, B pe3ynbTaTe KOMNUAALUKW NOABATCA [Ba
(balina — C pacwmpeHnem .0, U C pacluupeHnem .ppu. And MCnosib3oBaHuMA
HY>XeH UMEHHO (haiin ¢ paclumpeHnem .0. Tenepb CKOMMNUANPOBaHHbIW aiin
MOZLYNA C pacluMpeHneM .0 LO/MHKEHHAX04MTbCA MO0 B TOM XXe KaTanore, yto
N nporpaMma, KoTopas OyAeT ero BbI3biBaTb, SIMOO B TOM, rfe HaxogaTcs
CTaHAapTHble MOAYNM Ballero KOMNWAATOpa. TenepbMOXHO HanucaTb
nporpammy, NCMonb3yLwyto aToT MOZY/b. Tekct aTOMN
KOHCO/IbHOMMpPOrpamMmmbl NPUBEAEH HUXKeE.

program test;
uses compl;
var g, h, e :complex;
begin
writeln ( ’BBeguTte nepBoe KOMMNAEKCHOE YMCIo );
read (9. % 0. V),
vivod (g);
writeln ( ’BeefunTe BTOPOE KOMMEKCHOE YMCNo ’);
read (h. x, h.y);
vivod (g );
sum( g, h, e);
writeln ( ’Cymma uncen ’);
vivod (e );
razn (g, h,e);
writeln ( ’Pa3HocTb uncen ’);
vivod (e );
umn( g, h, e);
writeln ( 'MMpownsBegeHne uncen ’);
vivod (e );
delenie (g, h, e);
writeln ( *YacTHoe uucen *);
vivod (e);
end.

PesynbTaTbl paboTbl NporpaMmbl NpeAcTaBneHbl Ha puc. 4.12.

BeeanTe nepeoe KOMMIEKCHOE YKCNO
34
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3.000+4.000
BBeguTe BTOpOE KOMIMJIEKCHOE YMC/IO
8 -9
3.000+4.000
Cymma uucen
11.000-5.000i
Pa3HoCTb umcen
-5.000+13.000i
lMpounseegeHue yucen
60.000+5.000i
YacTHOe yuncen
-0.083+0.407i

Puc. 4.12. Onepaynmn ¢ KOMNAEKCHbIMW Ynucnamm

A PeanbHO B nognporpaMmy nepegarwoTcsd afgpeca (hakKTUYECKMX
napameTpos.

2) Pasgen onucaHuii B npoueaype MOXeT OTCYTCTBOBaTb, €CIN B HEM HeT
HeobXoMMOCTH.

3) Pasgen onucaHuin B (YHKUWM MOXET OTCYTCTBOBaTb, €C/IM B HEM HeT
HeobXoMMOCTH.
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4) Onepauusa B3dATna agpeca (n. 2.5.4)

5) Cymmoii paByx umucen a -fbl nM c+ di sBASETCA 4yMCno
(a+ c)+ (b+ d)i, PpasHOCTbIO  3TUX  uYWUCEeN SBMSETCH  YMCNO
(a —c¢) + (b —d)i, npov3BefeHNEM yncno

oo+W)J / bc+ad\ =m
ac —ba) + (oc +- aa)r , YaCTHbIM — YUC/IO 2 ch+d2) \ C--bl-) »
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Mcnonb3oBaHue a3blka Free Pascal pana o06paboTku
MacCUBOB

5.1 O6buwune cBegeHNss 0 maccuBeax

B npeablgywinx rnaeax Mbl  paccMaTpuBanM  3afjaydn, B KOTOPbIX
MCNOMb30Ba/IMCh  CKaNApHble nepeMeHHble. OfHako npu  06paboTke
OAHOTUMHbIX fAaHHbIX (LEeNOYNCNEHHbIX 3HAYeHWn, CTPOK, gat u T. n.)
OKa3blBaeTca yA0OHbIM MCMNOMb30BaTb MAacCuBbl. HanpumMep, MOXHO CO34aTb
MaccuB AN XpaHeHWs 3HAYeHUn TemnepaTypbl B TeyeHWW roga. Bmecto
co3faHMA  MHOXecTBa (365) nMNepeMeHHbIX A1  XPaHEeHUs  KaXgow
Temnepatypbl, Hanpumep temperaturel, temperature2,
temperature3, ... temperature3 65 MOXHO UCNOMNbL30BaTb OAWH
mMaccuB C UMMeHem temperature, rAe KaXAOMy 3HayeHuo  Oyget
COOTBETCTBOBATb NOPAAKOBLI HOMep (CcM. Tabn. 5.1).

Tabnuua 5.1. MaccuB 3Ha4eHuUiA
Temneparyp

Ne anemeHtTa 1l 2 3 4 ..
temperature -1.5 -3 -6.7 1 ...

Takum 06pa3oM, MOXHO faTb Crefytollee onpefeneHue.

MaccMB —  CTPYKTYPUPOBaHHbIA  TUM  AaHHbIX,  COCTOAWMIA 13
(hMKCUPOBAHHOIO YMC/a 3EMEHTOB OfIHOrO TWNa.

MaccuB, npeAcTaBfeHHbI B Tabnuue 5.2. nmeeT 7 3NeMEHTOB, KaX[blil
3/IEMEHT COXPaHAET YKCNO0 BELIECTBEHHOr0 Tumna. JJIEMEeHTbl B MacCuBse
NpoHyMepoBaHbl OT 1 [0 7. Takoro poja maccus, NPeLCTaBNAOWMIA COOOWA
NPOCTO CMMUCOK AaHHbIX OAHOr0 W TOrO e Tuna, Has3blBalOT NPOCTbIM, WU
OAHOMEpPHbIM MaccuBoM. [na f[octyna K f[aHHbIM, XpaHAWWMCA B
onpefenéHHOM 3/IeMeHTe MaccuBa, Heob6XoAMMO YyKasaTb MMA MaccuBa M
NOPSAKOBbIA HOMep 3TOr0 3/1IeMeHTa, Ha3blBaeMblii UHAEKCOM.

Ecnn BO3HMKAET HEO6XOAMMOCTb XpaHEHMs [aHHbIX B BuAe Tabnuy, B
(hopmaTe CTPOK M CTONOLOB, TO HEOOXOAMMO MCMOJIb30BaTb MHOTOMEpPHbIE
MacCWBbl.
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Tabnuua 5.2. O4HOMEpPHbI MaccmB U3 7
BELLLECTBEHHbIX YMCen

ANemMeHTbl MaccuBa
1 2 3 4 5 6 7
-1.5 -3.913 13.672 -1.56 45.89 4.008 -3.61

B Tabnuue 5.3 npuBeféH MpuUMep MaccuBa, COCTOALWEr0 U3 TPEX CTPOK U
yeTbIpEX CTON6LOB. JTO ABYMEpPHbIA maccuB (maTpuua). CTPOKM B HEM
MOXHO CUYMTaTb NEPBbIM M3MEpPeHWeM, a CTonbubl BTOpbIM. Ana goctyna K
OaHHbIM, XpaHALWMMCA B 3TOM MaccuBe, He0OX0AMMO yKasaTb MMS MaccuBa u
[Ba MHAEeKca: NepBblii LO/MKEH COOTBETCTBOBATb HOMEPY CTPOKW, a BTOPOM
HOMepy cTon6ua, B KOTOPbIX XPaHUTCA HEOOXOANMBIA 3EMEHT.

Ta6nuua 5.3. IByMepHbIA 4nCNOBOWA
MaccuB

Howmepa cTton6uos
1 2 3 4
16.3 43 -1.34 5.02
Homepa cTpok 2 1.1 4.7 8.12 85
3-2.4-6.2 11.23 8.18

Mocne o6uero 3HakomcTBa C MOHATMEM “"Maccus", paccMOTpuM paboTy ¢
maccumeamu B a3blke Free Pascal.

5.2 OnuncaHne maccuBoB

Ons onucaHWa MaccuBa cnyxat cnyxebHble cnoea array of. Onucatb
MaccuB MOXHO ABYMS cnocobamm.

MepBblii — BBECTWM HOBbIA TUM [AaHHbIX, & NOTOM OMWCaTb MEPEMEHHbIE
HOBOro Tuna. B aTom cnyyae dopmaT onepatopa type crnegyrowuii:

type
nma_tuna = array [ Tun_mHgekca ] of TMN_KOMMNOHEHTOB;

B kauecTBe TMna_wuHAeKCca cnefyeT MCMNONb30BaTb MEPEYUCIUMbIA TH.
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TN_KOMNOHEHTOB — 3T0 NOO0A paHee onpefenéHHbIl TUM AaHHbIX,
Hanpumep:

type

massiv=array [ 0.. 12 ] of real;

/ITun gaHHbIX Massiv 3 13 afleMeHTOB, KOTOpble HymepytoTcs oT 0
/lno 12.

dabc=array [ - 3.. 6 ] of integer;

/ITvn paHHbIX dabc 13 10 aneMeHTOB, KOTOpble HYMEPYHOTCH OT
/1-3 po 6.

var

X, Y : massiv;

z :dabc;

MOXHO He BBOAMTb HOBbIA TUM, a MPOCTO OMWUcaTb MEPEMEHHYIO
cneflytoLMM 06pasoMm:

var nepemMeHHas :array [ Tun_uHgekca ] of Tun_nepeMeHHbIX;
Hanpumep:

var
z, x :array [ 1.. 2 5] of word;

/IMaccuBbl z 1 X 3 25 3Ha4YeHU Tuna word, KOTOpble HYMepyHoTCA
/loT 1 po 25.

g:array [- 3.. 7] of real;

/IMaccue gH3 11 3HayeHui Tuna real, KOTOpble HYMepyrOTCA OT -3
/lno 7.

Ans  onucaHMs  MaccMBa  MOXHO  MCMONb30BaTb  NpefABapUTeNbHO
onpeAenéHHble KOHCTAHTbI:

const

n=10;

T=12;

var

a:array [ 1.. n] of real;
b :array [ 0..m] of byte;

KOHCTaHTbI 4O/IKHbI 6bITb onpepeneHbl A0 NCNOJ/b30BaHNA, TaK KakK MacCunB
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He MOXeT ObiTb MEPEMEHHON ANWHbI!

[BymepHbIn MaccmB (MaTpuuy) MOXHO onucaTb, NPUMEHWUB B Ka4yecTBe
6a30B0ro Tuna (TMna KOMMOHEHTOB) OAHOMEPHbIIA:

type

massiv=array [ 1.. 2 0 0 ] of real,
matrica=array [ 1.. 3 0 0 ] of massiv;
var

ab :matrica;

Takas >Xe CTpPyKTypa MOAyvyaeTcs MpuW UCMOMb30BaHWW [APYroi  (hopMbl
3anuncu:

type
matrica =array [ 1.. 300, 1.. 2 0 0 ] of real;
var

ab :matrica;
nnm

var
ab :array [1.300, 1.. 200 ] ofreal;

Mpy BCeX TPEX ONpefeneHnax Mbl MOAyYann MaTpuLy BeleCTBEHHbIX YMCeN,
coctosiyto 13 300 cTpok 1 200 cTon6L08.

AHaNOrM4yHO MOXHO BBECTM TPEXMEpHbIA MacCuB UM Maccus 60MbLUEro
ymcna U3MepeHuii:

type
abc=array [ 1.. 4, 0.. 6, _7..8,3.. 11]ofreal
var

b :abc;
5.3 Onepauun Hag maccuBamm

Ans paboTbl C MaCCMBOM KaK C €4MHbIM LEMbiM Hago MCMO0/Mb30BaTh UMS

mMaccuBa (6€3 yKasaHMs MHAeKca B KBafpaTHbIX CKoOKax). [ns gocTyna K

3/IEMEHTY MacCuMBa HeO6XOAMMO YKasaTb WMS MacCMBa U B KBajpaTHbIX
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CKOOKax nopsiAKOBbIA HOMEp 37eMeHTa MaccuBa, Hanpumep X [1],
Y[5], c[25], A[8].

B a3bike Free Pascal onpegeneHa onepauusi npucBamBaHua Ans MacCcuBOB,
MAEHTUYHLIX N0 CTPyKTYype (C OAMHAKOBbIMWM TuUMaMW WHAEKCOB U
KOMMOHEHTOB).

Hanpumep, ecnv maccusbl C 1 D onucaHbl Kak
var C,D: array [ 0.. 30 ] of real;

TO MOXHO 3anucatb onepaTop

C:=D;

Takas onepauus cpasy BCeM 3/leMeHTaM MaccuBa C MPUCBOMT 3HaYeHus
COOTBETCTBYHOLLMX UM MO HOMepam 371eMeHTOB MaccuBa D.

BbinonHeHne  nw6oi  gpyro  onepayun  Hag ~ MacCMBOM  Hado
OpraHM30BbIBaTb MO3EMEHTHO, A5 Yero Heob6XoAMMO OpraHu30BaTb LMK,
B KOTOpPOM MocnegoBaTeflbHO 06pabaTbiBaTb 3ME€MEHTbl MaccuBa; CHavana
obpabaTbiBaemM MEPBbIA 3N1EMEHT MacCuBa, 3aTeM BTOPON, TpeTwuid,..., n -i
lem, puc. 5.1—5%2). [Ona o06paboTkKM 31eMEHTOB MaccusBa YA06HO
ncnonb3osBatb umkn for . .do.

5.4 BBOJA-BbIBOA4 3/IEMEHTOB MaccuBa

Asblk Free Pascal He wmmeeT cneyuanbHbIX CPeACTB BBOJA-BbiBOAa BCEro
mMaccuMBa, MO3TOMY [JaHHYK  oOnepauuio  cnefyeT  OpPraHM30BbIBaThb
no3nemMeHTHO. lNpn BBOAE MaccmMBa HeEOOXOAMMO MOCMef0oBaTeNIbHO BBOAUTL
1-h, 2-1 n 3-" WM T. O. 3NeMeHTbl MacCuBa, aHalOrMYHbIM 06pa3oMm
nocTynuTb U npu BbiBoge. CnepoBaTenbHO, Kak Ana BBOAA, TaK U NS
BblBOJa HEOO6XO4MMO OpraHM30BaTb CTaHAAPTHbIA LUUKN 06paboTKM MaccuBa
lem, puc. 5.3—5.4). OAns o6palleHMa K 3NeMeHTy MaccuBa Heobxoaumo
yKasaTb UMSi MaccuMBa M B KBafpaTHbIX CKOOKax HOMep 31eMeHTa, Hanpumep
X[5], b[2]wuT A
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Puc. 5.1. Bnok-cxema 006pabOTKM 371eMEHTOB MacCuBa C MCMOMb30BaHUEM
LMKNa c NnpeaycnoBuem

O6paboTKa i-ro anemeHTa mMaccusa
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Puc. 5.2. Bbnok-cxema 006pabOTKM 371eMEHTOB MacCuBa C MCMONb30BaHUEM
unkna for

Puc. 5.3. Anroputm BBOfa Maccmea X C MWCMONb30BaHWEM LUMKNA C
npeaycrosnem
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Puc. 54. Anroputm BBOfZa MaccuBa X C MCMONb30BaHMEM 6noKa
moaunukaumm

5.4.1 OpraHmsayma BBOAA-BbiBOAA B KOHCOJIbHbIX
NPUNOXKEHNAX

PaccmoTpum peanusaynto 3TUX airfOPUTMOB B KOHCOJ/IbHLIX MPUNOXEHUSAX.

//BBof aneMeHTOB MaccuBa X € noMoLybio Lukna while,
var x :array [ 1.. 100 ] of real;
i, n :integer;
begin
writeln ( ’BBeguTe pasmep maccusa ’);
readin (N);
i= 1
while (i<=N) do
begin
write ("x (7,0, 7)="); readln (x[i]);
ii= i+l
end; end;
//BBOJ, 3N1eMeHTOB MaccuBa X ¢ nNomoubio unkna for.
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var
x :array [ 1.. 10 0 ] of real;
i, n :integer;
begin
readIn (N);
fori:=1to N do
begin
write (*x (0, 7)="); readIn (x[i]) }
end;
end.

Unkn for . .do ynobHee ucnosb3oBatb g1 06paboTKM BCEro maccuea, v B
fanbHenwem Mpu BbIMNOMHEHWM MNOAO6HLIX OMepaunii ¢ mMacCcMBamu Mbl
Oyaem NPUMEHSTb UMEHHO €ro.

BblBOJ, MaccuBa OpraHu3yeTcsi aHaforMyHo BBOAY, TONbKO BMECTO 6/10Ka
BBOJA 3/leMeHTa Maccusa 6yaeT 670K BbIBOAA.

Mpefnaraem ynTaTesto pacCMOTPETb HECKO/IbLKO BapMaHTOB BbiBOAA MaccuBa
BEWECTBEHHbIX uncen a= (1.1, 2.2, 3.3, 4.4, 5.5, 6.6,
7.7, 8.8), camMOoCTOATENbHO pa3obpaTbCs, YEM OHW OTAMYAOTCA Apyr OT
Apyra, U pewnTb, Kakoli M3 BapuaHTOB y400Hee B KOHKPETHOI 3ajave.

/IBapunaHT 1
fori:=1tondowrite (a[i]:3:1);

Pe3ynbTaT MepBOro BapuaHTa BbiBOJA MacCyBa Ha 3KpaH MpeAcTaBfieH Ha
pucyHke 5.5. O6paTuTe BHMUMaHWe, UTO MeXAy 4MCNamum B [JaHHOM
BapuaHTe OTCYTCTBYeT npobe.

darin MpaBka Bwung XepmuHan Bknagkm CnpaBka

1.12.23.34.45.56.67.78.89.9

(program exited with code: 8)
Press return to continue

O

Puc. 5.5. Pesynbtar nepBoro sapuaHTa BblBOJa MaccuBa
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daiin MpaBka Bug TepmuHan Bknagkm CnpaBka

1.10 2.20 3.30 4.40 5.50 6.60 7.70 8.80 9.90

(program exited with code: O0)
Press return to continue

O

Puc. 5.6. Pesynbtar BTOpOro sapmaHTa BbiBO4a MaccuBa

daiin MNpaBka Bupg TepmuHan Bknagku CnpaBka
1.1 2.2 3.3 4.4 55 6.6 7.7 8.8 9.9

(program exited with code: 0)
Press return to continue

O

Puc. 5.7. PesynbTar TpeTbero BapuaHTa BbiBOAAa MaccuBa

/IBapuaHT 2
fori:=1ltondowrite (ai]:6:2);

Pe3synbTaT BTOpPOro BapuaHTa BbiBO4a MacCuMBa Ha 3KpaH MpeacTaBfieH Ha
pucyHke 5.6.

/IBapunaHT 3
fori:=1tondowrite (a[i]:3:1," )

Pe3ynbTaT TpeTbero BapuaHTa BbiBOAAa MacCMBa Ha 3KpaH NpPeACTaBfeH Ha
pUCYHKe 5.7.

/IBapuaHT 4

writeln ( ’maccue A 7);
fori:=1tondo
writeln (a[i]:6:2);

PesynbTar 4eTBEPTOro BapuMaHTa BbIBOAA MacCuhBa Ha 3KpaH NpeAcTaBfieH Ha
pucyHke 5.8.

/IBapnaHT 5
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fori:=1tondowrite (a(’,i,’)=",a[i]:3:1," ’); }

PesynbTaT nATOro BapumaHTa BbIBO4A MacCuMBa Ha 3KpaH npeacTaBieH Ha
pucyHke 5.9.

dann TMNpaBka Bug XepmumHan Bknagku CrnipaBka

Maccue A
1.10
2.20
3.30
4.40
5.50
6.60
7.70
8.80
9.90

(program exited with code: O)
Press return to continue

] v

Puc. 5.8. PesynbtaT 4eTBEpTOro BapuaHTa BbiBOA Maccusa
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®daiin MpaBka Bwug TepmuHan Bknagkum Cnpaska
a(l)=1.1 a(2)=2.2 a(3)=3.3 a(4)=4.4 a(5)=5.5 a(6)=6.6 a(7)=7.7 a(8)=8.8 a<9)=9.9

(program exited with code: o}
Press return to continue

a

Puc. 5.9. PesynbTar naToro BapmaHTa BbiBOAa MaccumBa

darin MNpaBka Bwupg TepmnHan Bknagkum CnpaBka

a(2)= 2.20 n
a(d)= 3.30
a(4)= 4.40
a(5)= 5.50
a(6)= 6.60
a(7)= 7.70
a(8)= 8.80
a(9)= 9.90

(program exited with code: 0)
Press return to continue

0

Puc. 5.10. Pe3synbTaT WecToro BapnaHTa BbIBOA MaccuBa

/IBapnaHT 6
fori:=ltondowriteln(’a( i, ’)= ’,a[i]:6:2)
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Pe3yanaT LecTtoro BapunaHTa BbiBOAa MacChBa Ha 3KpaH npeacTtaB/ieH Ha
pucyHke 5.10.

Breoj Maccusa 1

Puc. 5.11. ®opma gna 3afaym BbIBOAA MacCKBa BELLECTBEHHbIX YMCEN

Tabnuua 5.4. CBolicTBa KoMnoHeHTa Editl
Csoiticteo Namel Text Height Left Top Width Readonly
3nauenne Editl T T 23 103 184 492  True
Tabnuua 5.5. CeoitcTBa KOMNoHeHTa Buttonl
Ceoiicteo Namel Caption Height Left Top Width
3HaveHue labell Buttonl 25 177 392 239

5.4.2 OpraHusauma BBOAA-BbIBOAA B BU3YasIbHbIX
NPUNOXKEHUAX

PaccmoTpuM  BO3MOXHOCTM OpraHusauuMm BBOAA-BbiBOJA MacCUBOB B
BM3yaNlbHbIX MPUNOXEHUAX, ONA BbiBOAa MaCCWMBOB MOXHO WCMO/b30BaThb
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CTaHAapTHbIA KOMMOHeHT Tuna TEdit.

PaccmoTpuM 3TWU BO3MOXXHOCTW Ha MpuMepe CTaHAapTHON 3afjayu BbiBOAA
mMaccuBa BeLleCTBEHHbIX uucen a= (1.1, 2.2, 3.3, 4.4, 5.5,

6.6, 7.7, 8.8).

Pacnofioxunm Ha ¢opMe KHOMKY (KOMNOHEHT Tuna TButton) n KOMNOHEHT
Tnna TEdit (cm. puc. 5.1 .

B tabn. 5.4—>5J5 npuBeAeHbl CBONCTBA KOMMOHEHTOB Tuna TButton wu
TEdit.

Hawe npunoxeHune Mo wenyky no KHonke BbiBog mMaccusa 6yfeT BbIBOAUTH
maccus a B none eeoga Editl. Anroputm BbiBOAA MaccuBa 3ak/l4aeTcs B
CMefyloLem: KaXKoe 4YMCNo MepeBOAUTCA B CTPOKY C MOMOLLbI (hYHKUUU
FloatToStr, nocne 4ero nony4vyeHHas CTPOKa A06aBnseTcA K MO0
BbIBOZA. TekcT obpaboTtumka cobbitug ButtonlClick c kommeHTapuamu
npuBeLeH HMXe.

procedure TForml. ButtonIClick ( Sender : TObject);
var
/IVicxoaHblin maccuB a.
a:array[1.8]ofreal=(1. 12 2 3.3,4.4,5.56.6,7.7,8.8),
I : integer;
//IB nepemMeHHOl N XpaHUTCSA KOMNYECTBO 3/1EMEHTOB B MaccuBe
/IBeLLLeCTBEHHbIX Yncen,
n :integer =8;
S :string="
begin
Editl. Text :="
/IUnkn for ana nocnefoBatenbHOM 06paboTKM BCEX 3/1EMEHTOB
/ImaccuBa a.
fori:=1tondo
/I]o6aBneHne B none BBoaa Editl cTpokn, KoTopas nony4yeHa us
/lanemeHTa maccmsa afi],
Editl. Text := Editl. Text+FloatToStr (a [i])+ ’
end,

Mocne wenyka no KHOMKe BbIBOL MaccmBa OKHO MPUNOXKEHUA CTaHeT
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noAo6HbLIM TOMy, KOTOpPOe NpeAcTaBnieHo Ha puc. 5.12.

[na BBoja MaccuBoB B Lazarus B MpocTelillemM C/yvyae  MOXHO
BOCMOMb30BaThCA (hyHKUMEA InputBox. B KayecTBe npumMepa pacCMOTPUM
MPOEKT, B KOTOPOM OYy[eT OCYLLeCTBNATLCA BBOJ MaccuBa NpuU LIeNYKe Mo
KHomMke. Ha thopme pacnonoXum efuHCTBEHHYK KHOMKY. TeKCT 06paboTymnk
cobbita ButtonlClick c KoMMeHTapuaMu NMPUBELEH HUXKE.

procedure TForml. ButtonlIClick ( Sender : TObject);
var i, n :byte; X: array [ 1.. 20 ] of real;

begin
//[KonnyecTBo 3N1EMEHTOB MacCuBa.
n:= StrTolnt ( InputBox ( ’BBoA 3nemMeHTOB MaccuBa ’'n= ’'77));

fori:= 1to ndo //Mo3anemeHTHbIN BBOA.

//BBOJ, 04epeHOTrO 3/1eMeHTa MaccmBa.

X[ i] := StrToFloat ( InputBox ( ’BBof 3n1eMeHTOB MaccuBa ’,
‘Beegute ’+IntToStr (i)+ ’anemeHT °, 0,00 *));

end,;
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Puc. 5.12. BblBO4 MaccuBa B rnose Beoja

Puc. 5.13. BBofj pasmepa maccuBa

Puc. 5.14. BBofj BTOpPOro 3fieMeHTa Maccuea

Mpy Wenyke N0 KHOMKE Ha 3KpaHe MOSABWUTCS OKHO A8 BBOAa pasmepa
maccusa (cm. puc. 5.131

Mocne KOPPeKTHOro BBOJa pa3Mepa MaccuBa, MOC/ef0BaTENIbHO OyayT
NoABNATLCA 4MANOroBble OKHAa A/19 BBOAA OYEpPefHOro asemMeHTa, NOAO6HbIE
npeactasneHHOMY Ha puc. 5.14.

[Ana BbiBO4a Maccupa C MOMOLLbIO AMANOroBOr0 OKHa MOXHO MPUMEHUTHb
(yHKumnio M essageDlg:

fori:=1tondo
MessageDlg ( *X[ *+IntToStr (i)+ *]= *+FloatToStr (X[ i]),
MtlInformation, [mbOKk], 0)

KoTopas GyfleT OTKpbIBaTb OTAENbHOE OKHO [/ KaXAoro anemeHTa (CM. puc.
5.151
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Puc. 5.15. BbIBOJ TPeTbLero afiemMeHTa Mmaccusa

UTobbl y nonb3oBatens Gblna BO3MOXHOCTb MPOCMAaTPMBaTb 3MEMEHTI
MaccuBa OAHOBPEMEHHO, MOXHO C(OPMMPOBaTb W3 HUX CTPOKY, a 3aTeM
BbIBECTW €€, Hanpumep, Ha hopmy B BUAE METKU UM B OKHE COOOLLEHMS:

var i, n :byte; X: array [ 1.. 2 0 ] of real; S : string;

begin

//B nepemMeHHYI0 CTPOKOBOrO TWUMa 3anuncbiBaeTcs NycTas CTpoka.
S=""

fori:=1tondo

//[BbinonHAeTCSA CANSHWE 3/1IEMEHTOB MaccuBa, Npeobpa3oBaHHbIX B
/lcTpokmn, n cnmBonoB npobena; pe3ynbTar - CTPOKA, B KOTOPOW
/[aneMeHTbl MaccuBa nepeyncrieHbl Yepes npoben.
S:=S+FloatToStrF (X[ i], ffFixed,52)+ * ’;

/[TTony4YeHHY0 CTPOKY MOXHO BbIBECTU B BUAE METKMU

Label2. Caption :=S; //BbIBOJ CTPOKMN Ha OpMY B BUE METKMW.
/IAHaNOrM4yHO CTPOKY MOXHO BbIBECTM B BMAE COOOLLEHNSA, UCNOSb3YH
/lhyHkumo MessageDIlg(S,Mtinformation,[mbOk],0);

Hanb6onee yHuBepcanbHbIM CNOCO60OM BBOAA-BbIBOAA KaK O4HOMEPHbIX, TaK
MW [ABYMEPHbIX MAaccMBOB fBNSETCA KOMMOHeHT Tuna TStringGrid
("Tabnuua cTpok"). O3HAKOMMMCA C 3TUM KOMIMOHEHTOM MOoApPOo6Hee.

Ha puc. 5.16 npeactaBneH MPOeKT (OpMbl, Ha KOTOPOW pPacnooXeH

KOMMNOHEHT Tuna TStringGrid® (Tabnuua CcTpokK). HAuyelikm Tabauubl CTPOK
npefgHasHayeHbl ANA  YTeHUs WU pefakTUPOBaHUSA  AaHHbIX. ITOT
KOMMOHEHT MOXET CNMY>XXWUTb Kak A/ BBOAA, TaK U 415 BbIBOLA MAacCuBa.

OCHOBHble CBOWCTBa 3TON0 KOMMNOHEHTa NpeacTaB/eHbl B Tabnuue 5.6.
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Puc. 5.16. dopma c KOMNOHeHTOM "Tabnmua"

Ta6nuua 5.6. OCHOBHble CBOCTBA KOMMOHeHTa Tuna TStringGrid

CsoiicTBo
Name
ColCount
RowCount

Cells

FixedCols

OnwncaHue
M KOMMNOHEHTA
Konunyectso c10/161L,0B Tabnuubl
KonunyectBo CTPOK Tabnuubl

[BYMEpHbIA MaccuB, B KOTOPOM XPaHUTCS
cofepxXumoe Tabnuubl. Aueiika Tabnuybl,
HaxoAALasaCcA Ha MepeceyeHnmn ctonbua Homep
col n cTpoku Homep row, onpegenseTcs
anemeHTom Cells [col,row], cTpokn B
KOMMNoHeHTe HymepyeTca oT 0 o RowCount-
1, cton6ubl ot 0 go ColCount-1

KonnyectBo 3aMKCMpPOBaHHbIX CieBa CTON6L0B
Tabnunubl, KOTOpPble BbIAENAOTCA LBETOM U MpU
rOpM30HTa/bHON MPOKPYTKe Tabnuubl ocTaroTCA
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FixedRows

ScrollBars

Options .goEditing

Options.goTab

DefaultColWidth
DefaultRowHeight

GridLineWidth

Ha MecTe

KonmyecTBO 3a(hMKCUPOBAHHbIX CBEPXY CTPOK
TabMLbl, KOTOPbIE BblAENATCA LLBETOM U NpU
BEPTUKaNIbHOW NPOKPYTKE TabauLbl OCTakTCA Ha
mecTe

MapameTp onpefensieT Haanuue nonaoc
MPOKPYTKMN, BO3MOXHbI Cefytolne 3HaueHms
napameTpa:

e ssNone — oTCcyTCTBME NOMOC
NPOKPYTKM (B 3TOM C/lyyae No/ib30BaTe/Nb
MOXeT MnepemMelllaTbCa NO Tabnnue ToNbKO
C NOMOLLbLIO Kypcopa);

e ssHorizontal, ssVertical
mnn ssBoth — Hannume
rOpU30HTa/IbHOW,BEPTUKANLHON UK
06enx Nosioc NpPoKpyTKu;

e ssAutoHorizontal,
ssAutoVertical wnnwu
ssAutoBoth — nosBneHune
rOPM30HTaNIbHOM,BEPTUKANBHON MK
06enx Nofoc NPoKpPyTKN No mepe
HeobXoAMMOCTH

Jlornyeckas nepemeHHasi, KoTopas onpegenser,
MOXeT nonb3oBaTens (True) mnm Het (False)
pPefaKkTUpoBaTh COAEPXKMMOE AYeeK Tabnmubl

Jlornyeckas nepemeHHas, KoTopas paspeLluaet
(True) nnn 3anpewaet (False)
ncnonb3oBaHue Knasuwmn Tab ana nepemeLieHmns
Kypcopa B CefytoLLyto sueliky Tabnumubl
LLInprHa KONOHOK Tabnunubl

BbicoTa CTpoK Tabnumubl

LLInpnHa pasrpaHUYUTENbHBIX TUHNIA MEXAY
fuelikamn TabanLbl

PaccTosiHMe OT Tabnuubl A0 NeBOI TFpaHULLbl
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Top

DefaultColWidth
DefaultRowHeight
Height

Width

Font

hopmbl

MporpammupoBaHve Ha Free Pascal n Lazarus

PaccTosiHMe OT TabnnLbl A0 BEPXHEN rpaHuLbl

hopmbl

LLvpuHa cTonbuos Tabnuubl

BbicoTa CTPOK Tabnuubl

BbicoTa KomnoHeHTa TMna T StringGrid

LLnpnHa komnoHeHTa TMNa T StringGrid

LLipndT, KOTOpbIM O0TOBpaXKaeTCcs cofepXXMmoe

AveeK Tabnunubl

PaccMOTpMM MCMONb30BaHWE KOMMOHEHTa 1S BBOAA-BblBOAA MacCUBOB Ha
npumepe nNporpaMMbl, C MOMOLLbO KOTOPO MOXHO OCYLLECTBMTb BBOA
MaccuBa U3 BOCbMMW BeLLeCTBEHHbIX YMCEN, a 3aTEM BbIBECTW €ro B 06paTHOM

nopsiaKe.

PasmecTum Ha ¢hopme ABe MeTKW, fiBa KOMMNOHeHTa Tmna TStringGrid wu
0flHY KHOnNKy. CBoicTBa KOMMNOHeHTOB StringGridl n StringGrid2
MOXXHO 3afaTb TaKMMW Xe, KakK MokasaHo B Tabn. 5.7.

Tabnuua 5.7. OCHOBHbIe CBOCTBA KOMMNOHeHTa Tuna TStringGrid

CBoicTBO

ColCount

RowCount

FixedCols

FixedRows

Options.goEditing

StringGridl StringGrid2

8

True

8

False
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Konnuectso cTonbuos
Tabnmybl

Konu4yecTtso CTpOK
Tabnnubl

Konuyectso
3a)MKCMPOBaHHbIX CNeBa
CTON6UO0B TabNuLbl

KonuyecTtBo
3a(MKCUPOBAHHbIX
CBEpPXY CTPOK Tabnmubl

Norunyeckas nepeMeHHas,
KoTopas onpegensert
BO3MOXHOCTb
peflakTUpOBaHUs
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COAEPXMMOro siueek
Ta6!1I/IL|,bI Nnosib3oBaTeNnem

PaccTosiHMe OT Tabnuubl

Left 186 186 [0 NeBOI rpaHuULbl
hopmbl
PaccTosiHme oT Tabnmubl
Top 72 216 [0 BEPXHEWN rpaHuLbl
thopmbl
Height 24 24 BbicOoTa KOMMNOHeHTa
Width 518 518 LLInpvHa KOMNOHeHTA

OKHO opmMbl NpUNOXeHWs BBOAA-BbIBOJA MaccuBa OyaeT nofo6HO
npefcTasfeHHOMY Ha puc. 5.17.

B nepsyto Tabnuuy Oygem BBOAWTb 3MEMEHTbl MacCuBa, BO BTOPYH) —
npeobpasoBaHHbIi MmaccuB. LLlenyok no KHONKe BbINOAHWUTL BbI3OBET
CleflytoLLyo noanporpaMmy:

procedure TForml. ButtonIClick ( Sender : TObject);

var n, i:integer; a :array [ 0.. 7 ] of real;

begin

fori :=0to 7 do //BBog maccuBsa.

/I3 nons Tabnuubl CYNTbLIBAETCS 3MEMEHT,

/Inpeo6pa3oBbIBAETCA B YAC/O M NPUCBaMBAETCA 3/IEMEHTY MaccuBa,
a[i]:= StrToFloat ( StringGridl.CeUs [i, 0 ]);

fori:=0to 7 do //BbiBOA MaccuBa.

/I3nemeHT MaccuBa Npeo6bpa3oBbIBAETCA B CTPOKY U NMOMeLLaeTcs B
/Inone Tabnuubl.

StringGrid2.Cells [ i, 0 ] : = FloatToStrF (a[7 - i], ffFixed, 5, 2);

end;
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Puc. 5.17. OKHO hopmbl 334241 BBOAA-BbIBOLA MaccuBa

Puc. 5.18. OKHO nporpamMmmMbl BBOAA-BbiBOAA MaccuBa

Mpn 3anycke nporpammbl Ha BbIMOSIHEHWE MOABNAAETCA OKHO MPUJIOXKEHUS,
nofo6Hoe npefcTaBNeHHOMY Ha puc. 5.17. nofb3oBaTeslb BBOAUT UCXOLHbIV
MaccuB, LWENKaeT MO KHOMKe BbINOAHWUTL, MOC/Ie Yero OKHO NPUI0XEeHUS
npuHUMaeT BUA, Kak Ha puc. 5.18.

B nmaparpage 5.4 6biiv pacCMOTPEHbl pasfinyHble cnocobbl BBOLA-BbIBOAA
KaK B KOHCOJ/IbHbIX, TaK WU B BU3YyasibHbIX MPUNOXEHUAX. B fanbHeiwem Mmbl

6yaem UCMonb30BaTh Te U3 HUX, KOTOPble YA0OHee Npu PeLIEHNN KOHKPETHOM
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3afaymn.

Tenepb nepeitiémM K pacCMOTPEHUIO OCHOBHbIX anropuTMOB 06paboTKM
0[HOMEpPHBbIX MacCUBOB, MHOT1e K] KOTOPbIX  aHanornyHbl
COOTBETCTBYIOLWMM  anroputMam  06paboTKM nocnefoBaTeNbHOCTeN
(BblUMCNEHME CYMMbl, MPON3BEAEHNS, NOUCK 31EMEHTOB MO OnpeAenéHHOMY
MpW3HaKy, BbIGOPKM W T. A.). OTAMYMe 3aKIoYaeTcs B TOM, YTO B MaccuBe
OAHOBPEMEHHO [OCTYMHbI BCE €ro KOMMOHEHTbl, MO3TOMY C MaccuBamm
CTAHOBATCS BO3MOXHbl 60/1€e CMOXHble AelCTBUS (Hanpumep COPTUPOBKA
3/1IeMEHTOB MaccuBa, yfaneHve n BCTaBKa 3/MEMEHTOB W T. .).

5.5 BbluncneHne cymmbl M NpPoU3BeAEHUA 3/IEMEHTOB
mMaccuBa

HaxoxjeHne cymMmbl M MPOU3BeAeHUA 3/1eMEHTOB MacCcuBa aHalornyHbI
anropuntmam HaxX0XaeHnA CyMMblI n nponseeneHNA 3N1eMeHTOB
nocnenoBaTesibHOCTH.

[aH maccuB X, COCTOSILLMIA M3 N 3/1EMEHTOB. HailTu cymMmy 3/1eMEHTOB 3TOrO
mMaccuBa. epemMeHHO S npucBamBaeTCs 3HayYeHWe, PaBHOE HY/0, 3aTeM
nocnefoBaTefisHO CyMMUPYHOTCA 3/neMeHTbl MaccmBa X bnok-cxema
anropmutma pacyéra cymmbl npusefeHa Ha puc. 5.19.

CoOTBETCTBYOLLNI anropuTMy dparMeHT nporpammbl OyaeT UMeTb BUA:

269



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
s:=0;
fori:=1to ndo
s=s+x[i];
writeln (’s=  s:7:3);

Halgém npounssefeHne 3aneMeHTOB MaccuBa X. PelleHune 3afayunm CBOAUTCH K
TOMY, 4TO 3HayeHWe MepeMeHHOl P, B KOTOpPyKW npefBapuTenbHO 6bina
3anucaHa eAMHuUa, NOCNef0BaTe/lbHO YMHOXaeTCA Ha 3HayeHue i-ro
3nemMeHTa Mmaccusa. bnok-cxema anroputMa npusegeHa Ha puc. 5.20.

CoOTBETCTBYOLINI (hparMeHT NporpaMmsl 6yaeT UMeTb BUA:

p:=1
fori:=1tondo
pr=p *x [i];

writeln ("P=\P :7 :3);

5.6 TToONCK MaKCUManbHOro 37eMeHTa B MaccuBe U €ro
HOoMepa

PaccmoTpuM 3afadvy novcka MakcuMManbHoOro asnemeHta (Max) v ero Homepa
(Nmax) B maccuse X, COCTOALLEM W3 M 3/1IEMEHTOB.

ANTOPUTM  pellieHns 3adaun  cnegyrowuit. MpefnonoXxum, 4To MepBblii
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3N1EMEeHT MaccunBa ABMAETCA MaKCMMallbHbIM, N 3anULlEM €ero B nepemMeHHyo
Max, a B Nmax — ero HOMEP (LII/IC]'IO 1). 3arem BCe 3M1EMEHTbI, Ha4YMHas co
BTOpPOro, cpaBHMBaemMm B UWKNE C MaKCUMa/lbHbIM. Ecnun TeKyU.I,VIVI 3NIEMEHT
MaccuBa OKa3sblBaeTcs 60/blle MaKCMManbHOro, TO 3anucbiBaeM €ero B
NepeMeHHYH Max, a B NnepeMeHHyr Nmax — TEKyllee 3Ha4YeHNne MHAEKCa
i I'Ipou,ecc onpepeneHnsa MakCMManbHOro 3/jeMeHTa B MaccunBe I/I306pa)KE‘H
npu rnomowmn 6/10K-Cxembl Ha puc. 5.21.

Puc. 5.21. AAnroputM noucka MakKCUManbHOro 3/1eMeHTa MaccuBa W ero
Homepa

COOTBETCTBYHOLLNIA PparMeHT nNporpaMmMbl UMeeT BUA:

Max:=X[1];
Nmax: = 1;
fori:=2tondo

if X[ i]>Max then
begin

Max:=X[ i];
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Nmax:= i;
end;
write (* Max=\Max :1:3, ’ Nmax= ’,Nmax);

ANropuTM Moucka MWUHUMANbLHOTO 3/1eMeHTa B MaccuBe OyAeT oT/iMyaTbCs
OT MNpVBeAEHHOrO Bblille /NMWbL TeM, 4YTO B YC/IOBHOM 6/0Ke U,
COOTBETCTBEHHO, B KOHCTPYKUUK if TEKCTa NporpamMmmbl 3HaK NoMeHseTcs ¢ >
Ha <.

5.7 CopTupoBKa 31eMEeHTOB B MaccuBe

CopTupoBKa npeacTaBiseT Co6oi MpoLEecc YMnopsAoYeHWUs 3M1eMEeHTOB B
MaccvBe B MOpsAKe BO3pacTaHMs UMM Y6biBaHMS UX 3HauYeHWii. Hanpumep,
mMaccuB X 13 T 31eMeHTOB OY[eT OTCOPTUPOBaH B MOpsAKe BO3pacTaHus
3HAYeHWii ero a/IeMeHTOB, ec/n

X[\ < X [2] < ...<X[n)\,
1 B NopsiaKe y6biBaHWS, ecnu
X[1\ > X [2] > ...> X[n].

MHorne anropuTMbl COPTUPOBKM  OCHOBaHbl Ha TOM (hakTe, U4TO
nepecTaBnATb fABa 31eMeHTa Hafo TakMM o06pasom, 4TOoObl Mocne
nepecTaHOBKM OHW ObiNM MPaBU/IbHO pPacnonoXeHbl APYyr OTHOCUTENbHO
apyra. pu copTUPOBKE NO BO3pacTaHWUK NOCNEe MEpPecTaHOBKW 3/1EMEHT C
MEHbLLUNM WHAEKCOM [O/KEeH OblTb He 60/blUe 3/1eMEHTa C 60MbLUINM

NHAeKcom”, PacCMOTPUM HEKOTOpbIe 13 afifOPUTMOB.

5.7.1 CoptnupoBka mMmetogoM "nysbipbka"

Hanbonee u3BECTHbIM METOAOM  COPTUPOBKM  SIBMIAETCA  COPTMPOBKA
MacCMBOB  My3blpbKOBbLIM  MeTOAOM. EE nonyndpHOCTb  06bACHAETCH
3anoMMHaloLLmnMes HassaHmeM‘%) " npocTOoTOMN anropuTtma.
CopTuposkameTogoM "nysbipbKa" OCHOBaHa Ha BbIMOJIHEHUN B LUKNeE
onepaumnii cpaBHEHUSA U NP HEOOXOAMMOCTM O0OMeHa COCeHMX 31EMEHTOB.
PaccmMOTpUM anropuTm Ny3bipbKOBON COPTUPOBKM Ha MpUMepe COPTUPOBKM
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no Bo3pacTtaHuio 60nee NoApPo6HO.

CpaBHUM MepBblii 31EMEHT MaccuMBa CO BTOPbIM, €CAM MepBblli OKaXeTcs
6onblie BTOPOro, TO MOMEHSIEM WX MecTaMu. 3aTeM CpaBHWMM BTOPOW C
TPeTbUM, U €CNN BTOPOI OKaXeTcsi 6ONblue TPeTbero, TO MOMEHSIEM U UX.
[anee cpaBHMBaemM TPETUA W 4YeTBEPTbIA, W ecnnm TpeTuidi 6oMbLIEro
4yeTBEPTOro, WX TaKXe MeHsieM MecTamu. [locne TpPEX 3TUX CPaBHEHWN
camMblM 60NbLWIMM 3M1EMEHTOM CTaHET 3/7eMeHT ¢ Homepom 4. Ecam
NPOAO/MKNUTL CPaBHEHME COCEAHMX 3MEMEHTOB: CPaBHWUTb YETBEPTbIN C

NATbIM, NATbIA C WECTbIM U T. . 40 CPaBHEHUSA n — 1-r0 U N-rO 3/1IEMEHTOB,
TO B pesynbTaTe 3TUX AEWCTBUI camblii 6GOMbLUOA 3N1EMEHT CTaHeT Ha
nocnegHee (n -e) MecTo.

Tabnuua 5.8. Mpouecc
yrnopsaAoYeHNs 31eMeHTOB B
mMaccuBe Mo BO3pacTaHuio

Homep anemeHTa 12:34 5
icxofHbIA maccumB 73b42
MepBbIli MPOCMOTP 3542 7
BTopoit npocmoTp 34257
TpeTunii npocmoTp 32457
UeTBEpThIl NpocmoTp 2 3-45 7
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1

Puc. 5.22. AnropuTtMm ynopsagoyeHma no Bo3pacTaHMio MeToAoM "ny3blpbka™

Tenepb NOBTOPMM [aHHbIA anropuTm cHayana ¢ 1-ro jo n — 1 anemeHTa
(nocnegHWiA n - 3NeEMEHT, paccMaTpuBaTh He OyAaeM, TakK KakK OH YXe 3aHsn
cBoe MecT0). [locne npoBefeHUs [daHHON onepayun Ccamblil  6OMbLLOW
3NeMeHT OCTaBLLUeNcs YacTh MaccuBa CTaHeT Ha cBOé (?r — 1-e) mecTo. Tak
noBTOpsSeM A0 Tex Mop, NoKa He ynopsg04YnM BeCb Maccus.

B T1abn. 5.8 noapo6HO nokasaH Npouecc YMNopsAOYeHUs 31EMEHTOB B
maccuse.

HeTpygHO 3aMeTuTb, 4TO ANs Npeobpa3oBaHWA MaccuBa, COCTOALEro U3 n
3M1EMEHTOB, Heo6XoAMMO MpPOCMOTPeTb ero n — 1 pa3, KaxAabll pas
yMeHbllas fMnana3oH NpocMoTpa Ha OAWH 3MEMEHT. BloK-cxeMa OnMCcaHHOro
anroputma npueegeHa Ha puc. 5.22. Ons o6bmeHa ABYX 3/1eMEHTOB B
maccue (610K 4) ucnonb3lyetcs OydepHas MNepeMeHHass b > B KOTOpPOW
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BPEMEHHO XPaHMTCSA 3HaYeHMe 3eMeHTa, NOAMeXallero 3aMeHe.

Huxe npuBeféH TEKCT KOHCOMbHOIO MPUI0XEHUS, NpejHa3HAYeHHOro A4
ynops04eHns MaccuBa No Bo3pacTaHU0 METOAOM My3blipbKa.

program upor_massiv;
var i, j, n :byte;
X:array [ 1.. 100 ] of real;
b :real;
begin
writeln ( ’BBEAMTE pasmep maccumea ’);
readin (n);
fori:=1tondo
begin
write ("X[’4, "]=7);
readin (X[ i]);
end;
writeln ( ’maccus X ’);
fori:=1tondowrite (x[i]:5:2, 7 )
writeln;
forj :=1to n-1 do
fori :=1to n-j do
if X[ i]> X[ i+1] then
{Ecnm TeKyLWnin 3neMeHT 60/bLUE CNeayolLlero, To}
begin {nomeHATb UX mecTamu.}
b:=X[ i]; {CoxpaHuTb 3HaYeHMNe TEKYLLErO 3feMeHTa.}
X[i]:=X[i+ 1]; {3aMeHUTb TEKYLLNiA 3N1eMEHT CleAyoLLUM
X[ i+1]:=b; {3ameHunTb cnefyoWwmnin 3neMeHT NnepeMeHHoN b

end;
writeln ( ’ynopsifo4eHHbIA Maccus ’);
fori:=1to ndo
write (X[i]:5:2,” ),
writeln;
end.

Ha puc. 5.23 npuBefeHbl pe3ynbTaTbl paboTbl 3TOM NporpaMmmbl.

Ons ynopsiaoveHUs 31emMeHTOB B MacCMBe MO YObIBAHUIO WX 3HAYeHWi
HEeo6X0AMMO MpPU CpaBHEHMM 3M1EMEHTOB MacCKBa 3aMEHUTb 3HaK > Ha < (CM.
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610K 3 Ha puc. 5.22T

PaccMOTpuM cnegyowmnii anropuTM COPTUPOBKM.
5.7.2 CopTupoBKa BbIGOPOM

[ns copTMPOBKM 3/1EMEHTOB MaccuBa MO BO3pacTaHWto (Mo y6biBaHMIO)
MOXXHO BOCMO/Ib30BaTbCS arOPUTMOM COPTUPOBKM Bbl6Opa MaKCUMasibHOro
(MMHUMaNbLHOrO) anemMeHTa. ANrOpuUTM BbIGOPOM MpuBEAEH B Buae 6GNOK-
CXeMbl Ha puc. 5.24.

Puc. 5.23. PesynbTaT NporpaMmmbl ynopsago4eHns MaccuBa Mo BO3pacTaHWIo
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Puc. 5.24. CopTupoBKa MaccuBa Mo BO3pacTaHWUO BbIGOPOM HambOMbLUErO
anemMeHTa

Haiigém B MaccmBe camblii 60NbLLOK 31eMEHT (610K 2—5) 1 MOMEHSIEM ero
MecTamn C nocnefHum anemeHTom (610K 6). Mocne 3Toro MakcuMMasibHbIl
3/1EMeHT BCTaHeT Ha CBO& MecTo. Tenepb Hafo MNOBTOPATb 3TU AeACTBMA
(6noKM 2—6), YMeHbLUMB KO/IMYECTBO MNPOCMaTpMBAEMbIX 3/IEMEHTOB Ha
eanHuuy (6nok 7) o Tex nop, MNOKa KONMYeCTBO paccmaTpuBaembiX
3/1EMEHTOB He CTaHeT paBHbIM 0AHOMY (610K 8). B cBsi3u € TeM, YTO Mbl Ha
KaXJOM Llare ymeHbLUaeM KO/IMYeCTBO 3/1EMEHTOB Ha 1, TO, 4TObbl He
notepAtb pasmep maccuBa (N), HeobxoaMmo B Havane anroputTma
nepenucatb N B nepeMeHHyto K (610K 1) n yMeHbLIaTh yxe 3HayeHne K.

Mpy  ynopsigouyeHWn maccuea Mo Y6bIBaHWIO HEOGXOAMMO MepeMellaTh
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MUHUMaNbHBIA 3nemeHT. Ans storo B anroputme (‘puc. 5.24) B 6noke 4
[LOCTaTOYHO MOMEHATH 3HAK > Ha 3HaK <.

Hwke npuBeaéH dparMeHT MnporpaMmbl YynopsgoyeHns maccuBa Mo
BO3pacTaHMWI0, UCMOMb3ysi COPTUPOBKY BbIGOPOM MAaKCMManbHOTO 3/1eMeHTa.

k:=n;

repeat

max:=x [1];

nom: = 1;

fori:=2 to k do
ifmax < X[ i] then
begin

max:=X[ i];
nom:= i

end;

b:=x [nom]; x[nom] :=x[k];x[k]:=Db;
ki=k -1;

until k=1;

CneaylowWwuUM  BaXHbIM  anroputMoM 06paGoOTKM  MacCUBOB  SIBSETCS
anropuTM yaaneHus aneMeHTa U3 MaccuBa.

5.8 YpaneHue anemeHTa U3 Maccumsa

3HAKOMCTBO C anropuTMOM Y/JaneHus 3/eMeHTa M3 MaccuBa HauyHeM CO
cnedytouleir npocToii 3agaun. Heobxogumo yaanuTb TPeTWUi 3NeMeHT W©3
mMaccupa X, COCTOALEro W3 6 3/1eMeHTOB. ANTrOpUTM YAaneHus TPeTbero
3/leMeHTa 3aK1lo4aeTcs B TOM, YTO Ha MeCTO TPeTbero 3fieMeHTa Ccreayet
3anucatbh YeTBEPTHINA, HA MeCTO YeTBEPTOro — MAThIM, a HA MeCTO NATOro —
LLIECTOA.

X[3]:=X[4]
X[4]1:=X[5]
X[5]:=X[6];

Takum o6pa30M, BCE 3/1IEMEHTbI C TPETbLEro Mo NSATbINA Hago nepemMecTuTb
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BNIEBO Ha OAWMH — Ha MeCTO i-ro 3feMeHTa HykHo 3anucatb (i+l)-ft.
bnok-cxema anroputMa npeactaBfieHa Ha puc. 5.25.

Puc. 5.25. AnropuTm ypaneHua 3-ro ajfieMeHTa M3 maccusa

1 2 3 m ml mt2 m3 4 vl n

Puc. 5.26. Tlpouecc yganeHns anemMmeHTa U3 maccumaa

Puc. 5.27. AnNroputm yganeHusa m-ro aneMeHTa U3 Maccmea U3 nafemMeHToB

Tenepb paccMoTpum 6onee 06Uy 3afdavy: HeoO6XOAMMO YyAanuTb T-i
3MIEMEHT 13 MaccuBa X, COCTOALLEro U3 N 3/IEMeHTOB. [JNf 3TOro AOCTATOYHO
3anucatb anemeHT (T+1) -ii Ha MecTO afieMeHTa ¢ HomepoMm T, (T +2) -i1

3emMeHT — HamecTo (T+1)-romn T 4., n-in anemeHT— Hamecto (n-1)-
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ro. lMpovuecc yaaneHns anemeHTa U3 maccusa NpeacTaB/eH Ha puc. 5.26.

ANropuTt™m yganeHusa n3 maccmsa X pasMepHOCTbIO M 3/IeMeHTa C HOMepoM m
npuseféH Ha puc. 5.27.

Mocne ypaneHus aneMeHTa™ U3 MacCcMBa M3MEHWUTCS KOMIMYECTBO 3/1EMEHTOB
B MacCuBe (YMEHbLUMTCS Ha OAWH), W'Y YaCTV 3/1EMEHTOB M3MEHUTCS UHAEKC.
Ecnm  anemeHT ypanéH, TO Ha MeCTO Hero MnpuUXoAWUT  CNeaytoLnii,
nepeABMratbCcs K KOTOpOMYy (MyTEM YBENUYEHWS WHAEKCA Ha OfAMH) HeT
Heo6xoAMMocTU. CnefyrlowWwmnii - 3nemMeHT cam  CABUHYNCS BNEBO Moc/e
yaaneHms.

Ecnu obpabaTbiBaeTcsi MaccuB, B KOTOPOM 4acTb 3/IEMEHTOB yAanseTcsi, TO
nocne ypganeHus 3neMeHTa He Haflo NepexoauTb K cneaytouemy (Mpu 3Tom
YMEHbLLAETCS KOMMYECTBO 3/1eMeHTOB). B KauyecTBe npuMepa pPaccMOTPUM

CneflytoLlyto 3agauy.

3AOAYA 5.1. Ypanntb U3 MaccmBa X (n) OTPULLATE/NIbHbIE 3/IEMEHTHI.

ANropuTM pelleHns 3afadyvm J0BOMIbHO MPOCT: repebupaeM BCE 3NEMEHTHI
MaccuBa, ecinm 3fieMeHT oTpuuaTeneH, TO yjansem ero nyTém chBura BCeX
nocnefywouwmx Ha ogMH BNeBO0. EAWMHCTBEHHOE, O YEM CTOUTb MOMHWUTL, —
yTo nocne yfAaneHus 3nemMeHTa He HaAo MNEepexofuTb K crefylowemy ans
nocnegytowiein o6paboTkn, OH caM CABMIaeTcs Ha MeCTO Tekyllero. bBnok-
Cxema pelleHus 3agaum 5.1 npepacrtasnieHa Ha puc. 5.28.

Huxe npeacTaBneH TEKCT NPOrpaMMbl C KOMMEHTapUSIMU.

program upor_massiv;

var i, n, j :byte; X:array [ 1.. 100 ] of real;
begin
writeln ( ’BBeguTe pasmep maccua ’); readln (n);

{BBog maccusa.}

fori:=1to ndo

begin

write ("X[ 7,0, 7]= ),

readin (X[ i]);

end,;

writeln ( 'maccus X 7);
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fori:=1tondowrite (x[i]:5:2, 7 )
writeln;
i= 1
while (i<=n) do
{Ecnn ouepefHoi anemeHT maccuBa X[i] oTpuuareneH, To}
if x [ 1]<0 then
begin
{ypnansem afemeHT maccmea c HoMmepom L}
forj :=iton_I do
x[jl: =x[j +1]; {Y™MeHbwaem pa3mep maccusa.}
{He Hafo nepexoauTb K CieaytoLemMy afieMeHTy MaccuBsa.}
n:=n -1;
end
else
{Ecnun anemMeHT He yganancd, To NepexoiuM K ClefytowwemMy 3NeMeHTY Maccu
i~ i+1;
writeln ( "VI3MeHEHHbIN Maccus ),
fori:=1to ndo {BbiBOA Npeobpa3zoBaHHOro0 mMaccmBa.}
write (X[ i1]:5:2, 7 7); writeln; end.
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Puc. 5.28. bnok-cxema pelueHuns sagaum 5.1

PesynbTaTbl paboTbl NporpaMmbl nNpeAcTaBneHbl Ha puc. 5.29.

Puc. 5.29. Pesynbtatbl paboTbl nporpaMmbl pelleHns 3agaum 5.1

5.9 BcTaBKa 3/1eMeHTa B MaccuB

PaccmMOTpUM HECNOXHYH 3afady: BCTaBUTb uucno b B Mmaccms X (10),
MeXay TPETbUM U YeTBEPTbLIM 3/IEMEHTaMMU.

[nsa pelweHns 3Toin 3agayun He06XOLMMO BCE 3/IEMEHTbI MaccuBa, HaunHas co
YeTBEPTOro, CABWHYTb BMNPaBO Ha OAMH 3EMEHT. 3aTeM B YeTBEPTHIN
3NeMeHT mMaccuBa HY>XHO 6ygeT 3anucatb b (X [4] :=b; ). Ho uTobbl He
MoTepsaTb COCeflHee 3HaYeHWe, CABMraTb Ha Of4WH BNpPaBO HYXHO CHavana
[NeCATbI 3N1eMeHT, 3aTeM AeBSATbIA, BOCbMOIM M T. A. A0 4eTBEPTOro. bnok-
CXeMa anroputma BCTaBKW npueefeHa Ha puc. 5.30.
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Puc. 5.30. BcraBka uucna b mexay TpeTtbuM M YeTBEPTLIM 3/1EMEHTOB
maccuba X

B obuwem cnyuvae 6/110Kk-cxema BCTaBkM umucna b B maccus X (N), mexpgy
3NeMeHTaMu ¢ HoMepamMy mu w+1 npegcrasneHa Ha puc. 5.31.

Puc. 5.31. BcTaBka yncna b B maccus X

Hue npeactaBneH qparMeHT MporpaMmmbl, Peanu3yoLinii 3ToT anropuTmA,

var i, n,m: byte;

X:array [ 1.. 100 ] of real;
b :real;
begin
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writeln ( 'N= ");
readIn (n);

fori:=1to ndo

begin

write (X[ 7,0, 7 ]=);
readin (X[ i]);

end;

writeln ( ’"Maccus X 7);

fori:=1tondowrite (x[i]:5:2," )

writeln;

writeln ( 'm=");

readin (m);

writeln (b= ");

readln (b );

for i :=n downto m+1 do
X[i+1]:=x[i];

X [m+]:=b;

n:=n+l;

writeln ( "I3MeHEHHbI maccuB ’);
fori:=1tondo

write (X[1]:5:2,7 ),
writeln;
end.

5.10 Wcnonb3oBaHne nognporpamm Ans  paboTbl C
MaccmBamm

PaccmMOTpuM, Kak MOXHO MepejaBaTb Maccusbl B nognporpamMmy. Kak
n3BecTHo (cMm. rnasy 4), u4ToObl 00bABUTL MEPEMEHHbIe B CMUCKe
(hopManbHbIX NapameTpoB MOANPOrpaMMbl, HEOOXOAMMO YKa3aTb UX UMeHa K
Tunbl. OfHaKo TUNOM NO6Oro napameTpa B CMUCKE MOXeT ObiTb TO/bKO
CTaHAAPTHbIA WNN paHee 06BABMEHHbIA Tun. M03TOMy ANnf TOro, 4TOOLI
nepegaTb B MoAnNporpaMMy maccus, HeO6XOLMMO BHayane onucaTb ero Tunh,
a 3aTeM 06bABNATL NPOLEAYPY:

type
TUN_Maccuea = array [ cnuMcok_uHaekcos ] of Tun;
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procedure

MMS_Npoueaypbl(MMs_MaccuBa :TUM_Maccuga);

Hanpumep:
type
vector=array [ 1.. 10 ] of byte;

matrica=array [ 1.. 3, 1.. 3] of real;
procedure proc (A: matrica; b :vector; var x :vector );

MOHATHO, YTO Mepefaya B NOANPOrpaMMy CTPOKM BuAa

UMSA_NepeMeHHON :string [ 4nnHa_CTpoku J;

KOTOpad d)aKTI/Il—IeCKVI ABNAETCA MacCMBOM-", [O0/KHa OCYLLECTB/ATLCS
aHaNo0rnM4yHo:

type
TUM_CTPOKM = string [ 4nnHa_CTPoOKM J;
procedure

“MS_npoueaypbl(MMS_CTPOKM :TUN_ CTPOKK );

Hanpumep:

type

stroka_5=string [ 5 ];

stroka_10=string [10];

function fun ( Str :stroka_5 ): stroka_10;

Maccusbl B MnognporpamMy MOXHO nMepefaBaTb, MWCNONb3yA MNOHATUE

OTKPbITOro Maccua. OTKpbITbIAi MacCMB — 3TO MacCMB”, MPU OMNMUCAHUM
KOTOPOro YKa3blBaeTCsi TWUM 3/MEMEHTOB, M3 KOTOPbIX OH COCTOMT, HO He
onpegenstoTca rpaHnLLbl MU3MeHeHUsS UHAEKCOB:
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NMA_OTKPbITOro_Maccuea :array of array of... Tun;
Hanpumep:

var
massiv_| :array of real;

massiv_2 :array of array of char;
massiv_3 :array of array of array of byte;

PacnpefeneHne namatTM W YyKasaHWe TrpaHWL, WHAEKCOB MO KaXLOMY
N3MEPEHUIO OTKPbITbIX MaCcCMBOB OCYLLECTB/IAETCA B XOAe BbIMONHEHUS
nporpaMmbl C NOMOLLbIO PYyHKUMM SetlLength:

SetLength (MMSi_OTKpbITOro_maccuBa, CNUCOK_rpaHuL,_WHAEKCOB );
[ns 0cBOGOXAEHNA BblLe/IEeHHON NaMATU HYXXHO BbINOJIHUTL ONepaTop:
NMSA_OTKpbITOro_Maccusa:=LUb;

HuXHSS rpaHuua OTKpbITOro MaccuBa (MUHMManbHOE 3Ha4yeHWe HoMmepa
anemMeHTa) BCerfga paBHa Hyn. BepxHss rpaHuua (MakcMManbHOE 3Ha4YeHune
HOMepa 3fieMeHTa) BO3BpallaeTcs CTaHAapTHON (DyHKLUWe:

high (MMsi_OTKpbITOro_maccuBa)

OTKpbITble MacCMBbl MOXHO WCMOMb30BaTb MpuM 00bIYHONW 06paboTke
mMaccnBoB B f3blke Free Pascal. PaccMoTpuM MCNONb30BaHME OTKPbITOrO
MaccuBa Ha MpuvMepe MpoCTelilen 3afayun HaXOXAEHMS CyMMbl 3/1EMEHTOB
maccuBa.

var x :array of real; /OnncaHune OTKpbITOro mMaccusa,
S :real;
i, n :integer;
begin
write ('n=");
readin (n);
//BblaenseTca namaTb 419 pa3MeLleHuns N BeLWweCTBEHHbIX 3HAYEHWNIA:
SetLength (x, n);
for i :=0 to high (x) do
read (x[i]);
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s:=0;
for i :=0 to high (x) do
s=s+x[i];
writeln (’cymma=  s:7:3);
x:=NIL; //OcBo60OXaeHNE NaMATH,
end.

OTKpbITbIA MacCUB MOXET 6biTb (hopManbHbIM NapaMeTpoM MOANPOrPamMMbl:
procedure UMs_nouefypbl(MMS_OTKPbLITOro_MaccuBa :array of tun;);

MpuMeHeHNe  OTKPLITOrO  MaccMBa B Mognporpamme  NO3BOAseT
obpabaTbiBaTb OAHOMEPHbIE MACCVBbI MPOWU3BONLHOW ANWHbI:

/ITpouenypa nNpegHasHaveHa A4n1s BbIBOAA Ha 3KpaH
/lcoobLeHniA 0 3HAYEHUAX 3/IEMEHTOB OLHOMEPHOr0 MaccuBsa.
/[MapameTpom NOANPOrpaMmbl ABASETCS OTKPbITbIA MacCuB LiefbiX
/luncen.
procedure outputArray (X: array of integer );
var i : byte;
begin
/I2nemMeHTbl B OTKPbITOM Maccuee NpoHymepoBaHbl 0T 0 go high(X).
for i :=0 to high (X) do
//BbiBOA co0bWeHNs: X[HOMep_3nemMeHTa]=3Ha4yeHne_3neMeHTa.
writeln ("X[ 7, 7 1= *, X[i]);
end,
var
A:array [ 1.. 10 ] of integer;
C: array of integer;
I :byte;
begin
/[I®opmnpoBaHue ogHomepHoro maccuBa A n3 10 31eMeHTOB,
fori=1to 10 do A[i]: = 2*i +1,
//BbifenseTcs namaTb 414 pa3MeLleHms 3 LesoYnCneHHbIX 3HaYeHWN:
SetLengTh (C, 3);
//®opmupoBaHue ogHoMepHoOro maccmea C U3 3 3/1eMeHTOB,
fori:=0to2do C[i]: = I-2*i;
//O6pawieHre K nognporpamme.
outputArray (A);
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outputArray (C );
end.

bes Mcnonb3oBaHMA OTKPbLITbIX MaccuBoB npoueaypyolllpMbArray npuiinoch
6bl 3anucaTb:

//lOnncaHne TunNa: MacCuB LLENbIX YMCEN,
/InpoHymepoBaHHbIX 0T 0 go 10.
type massiv=array [ 0.. 10 ] of integer;
/ITpouenypa npefHa3HayeHa 415 BbIBOAA Ha 3KpaH
/lcoobLeHniA 0 3HAYEHUAX 3/IEMEHTOB OLHOMEPHOr0 MaccuBa,
procedure outputArray (X: massiv; nN, nK :byte );
/[MapameTpbl MOANPOrpamMmmbi:
111. MaccuB uenbix yncen X.
112. HuXHAa rpaHnya nHgekca n.
//3. BepxHas rpaHuua nHgekca nk.
var i :byte;
begin
/I9neMeHTbl MaccuBa HymepytoTca oT NN go nk.
for i :=nN to nK do
writeln ("X[ i, "= \X [i]);
end,

511 Wcnonb3oBaHWe YyKaszaTenen [And  paboTel C
ANHAMMWUYECKMMWN MaccuBamm

Bce 06bsiIBNEHHble B MpOrpaMme CTaTMYECKME MepeMeHHble, KOTOPble Mbl
paccMaTtpuBanu [0 3TOr0 MOMEHTA, pa3MeLiatoTcsa B OAHON HemnpepbIBHOM
obnacTu onepaTMBHON NamsATW, KOTOpas Ha3blBAeTCA CErMEeHTOM [aHHbIX.
[na paboTbl ¢ maccuBaMun 60/bLIOA Pa3MepPHOCTU MOXHO BOCMO/b30BaThCs
TaK Ha3blBAaEMOI [MHAMMYECKON NamMATbio, KOTOpas BblAensercs nporpamme
nocne 3anycka nNporpamMmbl Ha BbINOMHEHWe. Pasamep AMHAMUYECKOA NamsTy
MOXHO BapbMpoBaTb B LUMPOKUX Mpefenax. Mo ymMonyaHMO 3TOT pasmep
onpefenseTca Bcel AoCTynHoOW namaTbto MK.

[AvHaMnyeckoe pasMmelleHMe [aHHbIX OCYLLECTBNAETCA KOMMMUAATOPOM
HenocpeiCTBEHHO B MpouUecce  BbINOMHEHUS  nporpammbl.  [Mpw
ANHAMWYECKOM  pasMmelleHWM  3apaHee  He  M3BECTHO  KOJIMYECTBO
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pasmelaemMblX AaHHbIX. Kp0|v|e TOro, K HUM Henb3dA O6paLU|aTbCF| no MMeHam,
KaK K CTaTU4eCKUM NEPEMEHHbIM.

OnepatuBHaa namsaTb [1IK  npeactaBnseT  co60i  COBOKYMHOCTb
3N1eMEHTapPHbIX AYeeK ANA XpaHeHUs MHGpopmauum — 6ailnToB, KaxAabllh M3
KOTOpbIX UMEEeT COOCTBEHHbI HOMep. DT HOMepa Ha3blBalOTCA agpecamu,
OHV MO3BONSAKOT 06paLLaTbCca K Nt060My 6anTy namsaTu.

5.11.1 Pabota C AWUHAMUYECKMMWU TMEPEMEHHBLIMU U
yKasaTensamu

Free Pascal umeeT rmbkoe cpeacTBO ynpaBneHUs NaMaTbi — yKasaTenw.

YKa3zatenb — MepeMeHHas, KoTopas B KayecTBe CBOEr0 3HAYeHUS COAEPXUT
agpec 6ainTa namsaTu.

Kak npaBnno, ykasateNb CBS3bIBA€TCS C HEKOTOPbIM TUMOM AaHHbIX. B Takom
Clyyae OH HasblBaeTCHd TUNWU3MPOBaHHbIM. [na ero 06bABNEHUNA
ncnonb3yeTcs 3HaK Jl, KOTOpbIA MOMeLaeTcs nepes COOTBETCTBYHOLLUM
TUMNOM, Hanpumep:

type

massiv=array [ 1.. 2500 ] of real,
var

a n integer; b, ¢ ;11 real; d ;1 massiv;

B sa3bike Free Pascal MOXHO 00bBNATL YyKasaTeNb, HE CBA3biBas €ro C
KOHKPETHbIM TWUMOM AaHHbIX. 15 3TOr0 CNYXWUT CTaHAApPTHbIA TUn pointer,
Hanpuvep:

var
p, ¢, h :pointer;

YkaszaTenm Takoro pofa 6yaeM HasblBaTb HETUMW3MPOBAHHbLIMU. [MOCKOMbKY
HeTUNU3NPOBaHHbIe YyKa3aTeNn He CBfi3aHbl C KOHKPETHbIM TUMOM, C WX
MOMOLLbH YA0BHO AMHAMWYECKM pasmellaTb faHHble, CTPYKTypa ¥ Tun
KOTOPbIX MEHSAKOTCA B X0fe PaboTbl MPOrpaMMbi.

3HayeHnaAMun yKa3aTene|7| ABNAKOTCA ajpeca NEePEMEHHbLIX MaMATK, NO3ITOMY
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cneposano Obl oXXnpgatb, 4YTO 3Ha4YeHMe OAHOro M3 HNUX MOXHO NnepenaBaTb
Apyromy. Ha camom gene 310 HE COBCEM Tak. JTa onepauna nposoanTCA
TOJILKO cpean yKasaTeneVl, CBA3aHHbIX C OAHUMWN N TEMW Xe TUNnaMn faHHbIX.

Hanpumep:

var
pl, p2 Ninteger; p3 i real; pp : pointer;

B atom cnyyae npuceamBaHue pl:=p2; AONYCTUMO, B TO BpeMS Kak
pl:=p3; 3anpeweHo, NOCKOMbKY pi ¥ p3 yKasblBalOT Ha pasHble TUMbI
JaHHbIX. JTO OrpaHM4YyeHMe He pacnpocTpaHAaeTcs Ha HEeTUNU3UPOBAHHbIE
yKasaTenu, No3ToMy MOXHO 3anucatb pp:=p3; pl:=pp; W LOCTMYb
Heo6XoAUMOro pesynbTara.

Bcsd guHamuueckas namsTb B [lackane npeacTaBnseT co60M  CNOLLIHONA

maccuB 6aliToB, HasblBaeMblii "Ky4el". ®Pu3Myeckn Kyda pacrnonaraercs 3a
061aCTbl0 NaMATU, KOTOPYIO 3aHUMAET Tesio NporpamMmbl.

Hayano Kyun xpaHuUTCSi B CTaHAApTHOM nepeMeHHol heaporg, KoHey — B
nepemMeHHoli heapend. Tekywas rpaHuua He3aHATON AMHAMUYECKON
namsaTn XpaHUTCs B yKasatene heapprt.

MamATb Nog N6y AUHAMUYECKYI0 MEepeMeHHYH BblAenseTcs npoueaypo
new, napamMeTpoM o06paleHns K KOTOpOW $BNSeTCS TUNU3UPOBAHHLIN
yKasaTenb. B pesynbtate oOpaweHWMs NOCNefHWIA NpPUHMMaeT 3HauveHue,
COOTBETCTBYHOLLEE AMHAMUYECKOMY ajpecy, HayumHasg C KOTOPOro MOXHO
pasMecTuTb JaHHble, Hanpumep:

var
i, j Ninteger;
ron real;
begin

new( i);
new(R);
new(j );

B pe3ynbTaTe BbIMNOMHEHWUS MEPBOro oOfepaTopa YyKasaTeNb i NpUHUMaET
3HauyeHue, KOTOpOe nepef 3TWM MMen YykasaTenb Kyun heapprt. Cam

heapprt yBennumBaet cBOé 3HaueHMe Ha fiBa, TaK Kak A/IHA BHYTPEHHEro
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npeacraBneHna tnuna integ €r, CBA3aHHOrO C yKa3saTtenem i, cocTaBnsert 4
bainTa. OnepaTop new (F) Bbl3blBaeT eWeé of4HO CMmelleHune YKa3saTesia
heapprt, HO YyXe Ha 8 6airT, MOTOMY 4YTO TakOBa A/INHA BHYTPEHHEro
npenctaBaeHNa TUna real. AHanorumynas npouenypa NpuUMeEHAeETCA N AnAd
nepemeHHoﬁ noboro apyroro Tuna. lMocne TOro Kak YKa3aTe/lb CTa
onpefensTb KOHKPETHbIA (uU3NYecKuiA 6ailT namsaTu, Mo I3TOMY ajpecy
MOXHO pPasMeCTUTb n6oe 3Ha4vyeHume COOTBETCTBYHOLWEIo TWUMNa, ANA 4Yero
cpasy 3a YyKasaTesiem 6e3 Kakux-nmbo npo6en08 CTaBUTCA 3Ha4oK Jl,
Hanpumep:

i A;=4+3;
j n:=17;
rn:=2*pi

Takum 06pa3oM, 3HauyeHWe, Ha KOTOPOE YKasblBaeT YyKasaTenb, TO €CTb
COGCTBEHHO [aHHble, pa3MelléHHble B Kyde, 0603HauyalTCcs 3Haukom Jl,
KOTOpbLIA CTaBUTCA cpa3y 3a ykasaTenem. Ecnu 3a nocnefjHuUM 3TOT 3HA4OK
OTCYTCTBYET, TO UMEETCSA B BUAY aApec, No KOTOPOMY pPa3MeLLaloTCs AaHHbIeE.
AVHaMNYecKn pasMelléHHble AaHHble (HO He WX agpec!) MOXHO
MCNONb30BaTb NS KOHCTAHT M MEPEMEHHbIX COOTBETCTBYOLLEro TUNa B
no6oM MecTe, rae 370 AoNYCTUMO, Hanpumep:

ri=Sqr (t)+ sin (rA+in) _2.3

HeBo3MOXeH onepaTtop

r=sqr(m)+ihA

TaK Kak yKa3aTe/to I HeNb3A NPUCBOUTL 3HAYeHUe BeLLeCcTBEHHOIo Tumna.
TOYHO TaK e HeaonyCcTUM onepaTop

rn=sqr(r);

MOCKO/NbKY 3HAauYeHMeM yKasaTens © sBNsieTCA afpec, M ero (B oT/iMuMe oT
TOr0 3Ha4YeHUsl, KOTOpOe pasMeLleHo Mo JaHHOMY afpecy) Hefb3s BO3BOAUTb
B KkBagpaT. Owwu6o4yHbIM 6GygeT U npucBamBaHue T J1:=1, TaK KaK
BELLECTBEHHbIM [aHHbIM, Ha KOTOPbIe YKa3blBaeT I /1, Henb3s [aBaTb
3HaueHuWe ykasatens (agpec). AUHaMUUecKytd namsTb MOXHO He TONbKO
3abupath M3 Kyuu, HO ¥ BO3BpallaTb 06paTHO. [N 3TOrO MCMOMb3yeTcs
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npoueaypa dispose (p), rae p — YyKasaTefb, KOTOPbIA He W3MEHSeT
3Ha4YeHune ykKasatend, a Nillb BO3BpallaeT B Kydy naMAaThb, paHEE CBA3aHHYK C
YKasaTesiem.

Mpn paboTe C YyKasaTensMu W AMHAMWYECKOW NamMATb0 HEeob6XxoAnMMOo
CaMOCTOSTENIbHO CNeAMTb 3a MPaBWUIbHOCTbIO MCNOMb30BaHWA MNpoLesyp
new, dispose u paboThbl C agpecamMn U UHAMUYECKUMU MepeMeHHbIMU,
TaK KaK TPaHCNATOP 3TW OWMOKM He KOHTponupyeT. OWMOKKM 3TOro Knacca
MOryT MPUBECTU K 3aBMCaHWIO KOMMbOTepa, a TO M K 60/1ee CepbE3HbIM
owmnoKam!

[pyras BO3MOXXHOCTb COCTOUT B OCBOOOXAEHUN Lenoro parmeHta kyun. C
3TOW Uenblo nepef HayanoM BblAeNeHWA AMHAMWYECKON NamsaTu Tekyliee
3HayeHue yKaszaTend heapptr 3anomumHaeTcs B MepemMeHHOM-yKasaTene c
nomoLybio npouedypbl mark. Tenepb MOXHO B 11060 MOMEHT 0CBO60AUTL
(bparMeHT Ky4Wn, HayMHasa C TOro ajgpeca, KOTOpbIA 3anoMHWNa npoueaypa
mark, ¥ [0 KOHUA [AWHaMU4YyecKolW namATh. [Lns 3TOro MCnonb3yeTcs
npouepypa release.

Mpouegypa mark 3anoMuHaeT Tekyllee YKasaHMe Kyum heapptr
(o6palteHne ¢ nomoulbto mark(ptr), roe ptr — ykasaTenb n060ro
TMNa, B KOTOPOM OyfJeT BO3BpalleHO Tekyllee 3HadyeHne heapptr) .
Mpouenypa release (ptr), roe ptr — ykasaTenb n60ro TUNA,
0CBOGOX/AeT y4yacTOK Kyunm OT ajpeca, XpaHsLlerocs B ykasartesie 40 KOHUa
Kyuu.

5.11.2 PaboTa ¢ AMHaMMYECKMMMN MaccuMBaMmn C MOMOLLbIO
npouenyp getmem u freemem

Ana paboTbl € ykasaTensimu n60ro TuMa WCMONb3YHOTCS Mpoueaypbl
getmem, freemem. T[pouegypa getmem (p, size), rge p —
yKazaTenb, Size — pasmep B 6GaliTax BbIAENSEMOro (parmeHTa
AMHaAMU4YecKon namaTn (size Tuna word), pesepBupyeT 3a yKaszaTenem
(hparMeHT AUHaAMUYeCKOW nNamaTn Tpebyemoro pasmepa.

Mpoueanypa freemem (p, size), rge p — ykKasaTtenb, Size — pasmep B
6ainTax 0cBO6OXJaeMOro (pparmeHTa AWHaMW4YecKoW NamsatTu (size Tuna
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word), BO3BpaLLaeT B Kyyy hparMeHT AMHAMMYECKO NaMsaTU, KOTOPbIA Obln
3apes3epBupoBaH 3a YyKasaTes/ieM. |_|le NPUMEHEHNN nNpoueaypbl K YyXe
OCBO60)K,L'J,éHHOMy y4acCTKy nNaMATN BO3HUKaET oLunbKa.

lMocne paccMOTPeHMS OCHOBHbLIX MNPUHUMMIOB W npouedyp paboTbl ¢
yKasaTeNnamMu BO3HMKAaeT BOMPOC: a 3a4eM BCE 3TO HY)XXHO? B OCHOBHOM, A4
TOro, 4tobbl pabotatb C TaKk HasblBaeMbIMW AUHAMWYECKUMWU MacCUBamu.
MocnefHne NpefcTaBnAOT cOOOW MacCMBbl NEPEMEHHON ANWHbLI, NamATb
nojg KOTOpble MOXeT BblAenaTbca (M U3MEHATLCA) B MPOLECCe BbIMOSHEHMNA
nporpamMmbl, Kak npu KaxioM HOBOM eé 3anycke, TaKk M B pPa3HbIX eé yacTax.
Ob6paleHne K i-My 3/1eMeHTY AMHamMUYyecKoro maccmbBa X WMeeT BUJ
xN[i].

PaccMOTpVM Npouecc (YHKLUOHUPOBAHWUS AWHAMUYECKMX MAacCMBOB Ha
NpUMepe peLLIeHns CneaytoLLlein 3agauun.

3A0AUA 5.2. HaliTn makcuMManbHblii 1 MMHUMANbHbIA 3N1eMeHTbl MacCuBa

X (V).
BcrnoMHUM peweHne 3agadyn TpagnunoOHHbIM crnoco6om.

program din_masl;

var

x :array [ 1.. 150 ] of real;
i, n :integer; max, min :real;
begin

writeln ( ’BBeguTe pasmep maccumsa ’);
readIn (n);

fori:=1to N do

begin

write (’x [, 0, ]= ")
readin (x [i]);

end,

max:=x [1]; min=x[1];
fori:=2 to N do

begin

ifx [1] > maxthen max:=x [i];
ifx [ 1] < minthen min:=x [i];
end;
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writeln ( 'makcumym= \rnax :1:4 );
writeln ( 'MUHUMYM= ", min:1:4);
end.

Tenepb paccMOTPUM MpOLECC pelleHnMs 3aja4yM C  UCNO0J/Ib30BaHMEM
yKasatenein. PacnpegeneHme namatu nNpoBOAUM C MOMOLLbH Mpoueayp new
—dispose (nporpamma  din_mas2) wuam  getmem—freemem
(nporpamma din_mas3).

program din_mas2;

type massiw= array [ 1.. 150 ] of real;

var X J1 massiw;

i, n:integer; max, min :real;

begin

{Bblgensem namaTb NOA4 AMHAMUYECKN maccus M3 150 BeleCTBEHHbIX YNC
new( X );

writeln ( ’Bsegute pa3mep maccusa ’);

readin (n);

fori:=1tondo

begin

write ("x ("4 ")=");

readIin (x N[ 1]);

end,;

max:=xn [ 1], mn=xn[1]
fori:=2 to ndo

begin

ifx n[ i] > max then max:=x n[i];
ifx n[i] < minthen min:=xn[i];
end;

writeln ( ’makcumym= " max : 1 :4,
{OcBoboxaaem namsTb.}
dispose (x);

end.

MUHUMYM= min:1:4);

program din_mas3;

type

massiw=array [ 1.. 150 ] of real;
var X 71 massiw;

i, n :integer; max, min :real;
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begin
writeln ( ’Bsegute pa3mep maccusa ’);
readin (n);
{Bblgensem namaTb Moj nanemMeHTOB Maccuba.}
getmem( X, n * sizeof (real));
fori:=1tondo
begin
write ("x (°QL ")=");
readin (x /[ i ]);
end,;
max:=xn [ 1], mini=xn[1];
fori:=2 to ndo
begin
ifx n[i] > maxthen max:=x n[i];
ifx n[i] < minthen min:=xn[i];
end;
writeln (’Makcumym= "max :1:4, > MUHUMYM= min:1:4);
{OcBoboxpaaem namsTb.}
freemem ( X, n * sizeof (real));
end.

Mpn paboTe C AMHAMWYECKMMU TMepeMeHHbIMU Heobxoanmo cobnaatb
cnefytowuii NopsAoK paboTbi:

Onwucatb yKasartenu.

Bbigenntb namATb nog mMaccus (yHKUMM new uam getmem).
O6paboTaTb ANHAMMUYECKMNIA MaCCUB.

OcBob6oanTb NamATb (PyHKUMKM dispose unm freemem).

PwDdp

5.12 Tlpumepsbl nporpamm

3AJAYA 5.3. [laH maccuB A . coCToAWMA M3 £ UenbIX yucen. 3anucatb
BCe OTpuULaTeNibHble 3/IeMeHTbl MaccMBa A B Maccus B

PeweHve 3afjaunM  3aknwouvaetcd B cnefywouwem.  [locneposatesisHO
nepebuparoTca 3neMeHTbl MaccuBa A. Ecnim cpegum  HUX  HaxopgaTcs
oTpuuaTenbHble, TO OHW 3anucbiBaloTCA B maccus B. Ha pucyHke 5.32
BUAHO, YTO NEPBbIA OTPULATENIbHbIA 3/1EMEHT XpaHWUTCA B Maccuee A nop
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HOMEpOM TpW, BTOPOA M TPeTWin noJ HOMepamMu nATb WU LWECTb
COOTBETCTBEHHO, a l‘IeTBépTI:,II\/JI nog HOMepomMm BOCEMb. B maccue B atum
NEMEHTaM npuceamBaroTCA HOMeEpPa OAUH, ABa, TPU W YEThIPE.

MoaTomy Ana ux HopMMpoBaHNA HEO6XOAUMO ONpeaennTb LONONHUTENbHYO
nepeMeHHyr. B 610K-cxeme, NpuBeAEHHOW Ha pucyHKe 5.33 ponb TakoW
nMepeMeHHOM BbIMOMHAET MepeMeHHas W B npouecce QopmupoBaHus
mMaccua B B nepeMeHHON m XpaHMTCs HOMep CHOPMMPOBAHHOIO 3/IEMEHTA.
BHauane B maccvBe B HeT HM 0fHOro anemeHTa, 1 noatomy w=0 (6nok 2). B
unkne (6nok 5) nocnegoBaTenbHO nepebupaem BCe 3NEMEHTbl A, ecnu
oyepefHOM 3neMeHT MaccuBa A oOTpuuUaTeneH, TO [MepemMeHHas W
YBENNUYMBAETCA Ha eAVHULLY, a 3Ha4YeHMe 3/leMeHTa Mmaccusa A 3anucbiBaeTcs
B MaccuB B nog Homepom m (6nok 6). B 6noke 7 nposepsem, 6biiv Nn B
maccmee A oTpuuaTesibHble 3/IeMeHTbl U chopMupoBaH nn maccus B. B
pe3ynbTaTe 3TOro afroputMa Oyget chopMmpoBaH mMaccuB B oTpuuaTesnibHbIX
ymncen, COCTOALWMIA M3 M Yncen.

Puc. 5.32. Mpouecc GopmmpoBaHMe MaccmBa B ©3 oTpuuatenbHbIX
3/1EMEHTOB Maccuea A
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Puc. 5.33. bBnok-cxema (hOpMUPOBaHMS MaccuBa B u3 oTpuLaTeNbHbIX

3/1eMeHTOB maccuea A

MpuBefEHHAA HXKe NporpaMma peasim3yeT ONMUCaHHbI/ anropuTM.

var a, b :array [ 1.. 200 ] of word;

k,m, i:byte;

begin

write ( ’BBeuTe pasMepPHOCTb Maccuea K= ");
readin (k);

m: = 0;

fori:=1to k do

begin

write (’A[ i, ’]=7);
readin (A[ i ]);
if A[ i]<0 then
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begin
m:=m+l;
Blm] :=A[i];
end;
end;
if m>0 then
fori:=1tomdo
write (B[i],” )
else
write ( ’B maccuBe HeT OTpuLATENbHbIX 31eMeHTOB ! 11 7);
end.

3A0AYA 5.4, 3agaH maccuB ¥y 13 n Uenbix ynucen. ChopmumpoBaTtb Maccus
Z Takum o6pa3om, 4TO6bl B Hayane WM OTpULATENIbHbIE 3/IEMEHTHI
mMaccuBa Y , 3aTeEM MOJIOXKMUTE/IbHbIE N, HAKOHEL, HY/eBbIe.

ANTOPUTM peLleHns 3TON 3ajaynm OCHOBbIBAeTCH Ha anropuTMme nepesanucu
3M1EMEHTOB, Y[0B/ETBOPAOLLNX KaKOMY-1160 YCNOBUIO M3 OLHOIO MaccuBa,
B APYroi, KOTOpbIi Obll NOAPOOHO paccMOTPeH B Mpeablaylieli 3agauqe.
bnok-cxema peweHns 3agaun 5.4 npeacrasfieHa Ha puc. 5.34.

TekcT nporpamMmmMbl C KOMMEHTapUAMU NPUBELEH HUXKe.

program mas_four;

vary, z :array [ 1.. 50 ] of integer;
i, k, n:integer;

begin

writeln ( ’Beegute n<=50 ’);
readin (n);

for i :=1 to n do //BBog maccuBa y.
begin

write (Y[, 01,7 ]= ),

readin (y [i]);

end;

k:=0;

/[Mepe3anucb OTPULLATENBHbBIX YNCEN U3 MaccuBa y B MacCuB Z
fori:=1tondo

ify [1] <0 then

begin
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ki=zk+l; z[k]:=y[i];

end;

/ITepe3anncb NONOXUTENbHbIX YACEN N3 MacCUBa Yy B MacCuB Z
fori:=1tondo

ify [i] >0 then

begin

ki=k+l; z[k]:=y[i]

end;

/[Tepesanncb HyNeBbIX YNCEN U3 MaccuBa y B Maccus z
fori:=1tondo

ify [ 1]=0 then

begin

ki=k+l; z[k]:=y[i];
end;

//BblBOf, MaccuBa Y.

writeln ( "MaccuB y :’);

fori:=1tondo

write (y [i], 7 7); writeln;

//BblBOJ MaccuBa z

writeln ( "Maccue z:7);
fori:=ltondowrite (z[i],” 7); writeln;
end.
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Puc. 5.34. Bnok-cxema pelleHns 3agaun 5.4

3AOAYA 5.5. MNepenucatb 3/IEMEHTbI B MaccMBe X B 0O6paTHOM Nopsifke.

ANropuT™M peLleHmns 3a4ayun coCTOMT B CNeAyoWeM: MEHAeM MecTaMn 1-1 K
n-"W 3NeMeHTbl, 3aTeM 2-W W n-1-A 31eMeHTbl, U TaK [0 CepefuHbl
MaccuBa; 3/IEMEHT C HOMepoM i cnefyeT NOMEHSTb C 3/1EMEHTOM Nn+1-i.
Bnok-cxema o6MeHa 3/1eMEHTOB B MaccuBe npejcrasieHa Ha puc. 5.35.

b:=X[i]
X[i]: =X[N+I-i]
X[N-+I-i]: =b

Puc. 5.35. ®dparmeHT 6/10K-CXeMbl K 3agaye 5.5
Huxe npuBeféH TEKCT KOHCOMLHOTO NPUI0XeHns 3agayumn 5.5.

program mas_five;

type

massiv=array [ 1.. 100 ] of real;
var

X 1 massiv;

i, n :integer;

b :real;

begin

//BBOg, pa3mepa maccusa.
writeln ( ’BeeauTe pasmep maccusa ’);
readin (n);

//BBOA, Maccuea,

fori:=1to ndo
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begin
write ("x[’4 "= )
readin (x [i]);
end;
/ITMepebupaeTca nepsas MoSIOBMHA MAaccMBa, U MEHATCA MecTamu
/lanemeHTbl 1-i ¢ n-m, 2-i ¢ (n-1),... i ¢ (n+l-i)-M.
fori:=1to ndiv2 do
begin
b:=x[n+l -i];
X[ntl -i]:=x[i];
x[i] := b;
end,;
//BbiBOA Npeobpa3zoBaHHOro maccuBa.
writeln ( "Mpeo6pa3oBaHHbIN Maccus ’);
fori:=1tondo
write (x [i]:1:2,7-"
end.

SA0AYA 5.6. YpanuTb M3 maccMBa X , COCTOALWIEro M3 n 3/1EMEHTOB,
nepBble YeTblipe HYMeBbIX 3N1EMeHTA.

BHayane KONMYECTBO HYNEBbIX 3/IEMEHTOB  PaBHO Hymo  (k=0).
MocnepnosatenbHO nepebupaeM BCe 31eMeHTbl mMaccuBa. Ecnm BcTpeuaetcs
HY/NIEBOW 3M1EMEHT, TO KOMIMYECTBO HYJ/IEBbIX 3/IEMEHTOB YyBe/nW4YMBaeM Ha 1
(k:=k +1) . Ecn KONNYeCTBO HY/NEBbIX 3/IEMEHTOB MEHbLUE WU paBHO 4,
TO yjansiem o4YepefHOl HyneBO 3nemeHT. Ecnvm BCTpevyaeM NATbIA HYNEBOM
3NeMeHT (k>4), TO aBapuinHO BbIXOAUM M3 LUKNa (ganbHeiwas o6paboTka
maccuBa 6ecnosesHa).

bnok-cxema npegcrasneHa Ha puc. 5.36.
TekCT nporpamMmmbl C KOMMEHTApUAMU NPUBELEH HUXKeE.

const n=20;
var X: array [ 1.. n] of byte;
K, i,] :integer;
begin
fori:=1tondo
readin (X[ i]);
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k :=0; {KonnyectBo Hy/eBbIX 31EMEHTOB.}
j := 1, {Homep anemeHTa B Maccuee X.}
while j<=n do {lMoka He KoHeL, maccuBa.}
begin
ifx [j ]=0 then {Ecnvn Hawnm HyneBoOi 3NeMeHT, TO}
begin
k:=k+I; {mocuntatb ero Homep}
if k>4 then break
{Ecnn k npeBblwaeT 4, TO BbINTW M3 LMKna.}
Else {ViHaue ygansem j-ii anemeHT U3 maccmsa.}
fori:=jton_kdo
X[i]: =X[i+1];
End
{Ecnun BCTpeTUICS HEHYNEeBON 3/IEMEHT, TO NPOCTO Nepexoaum Kcnegytouwel
else j :=j +1; {Ecnn anemeHT HeHyneBOWA.}
end;
{BbIBOA Ha NeyaTb MU3MEHEHHOro Maccumea.}
fori:=1 to n-k do
write (X[i], * )
end.
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Puc. 5.36. Anroputm pelleHuns 3agadv 5.6

3A0AUA 5.7. HailTm cymmy npocTbiX 4Yucen LEN0YUCNEeHHOro MaccuBa

c(ny.

Wpea anroputma coctouT B cnepywollem. Bravane cymma paBHa O.
MocnefoBaTenbHO nepebupaem BCe 3/1IEMEHTbI; €CAW OYepefHON 3NeMEeHT
npocToil, To fobasnsieM ero K cymme. [ns npoBepku, ABAAETCS NN YMCNO
NPOCTbIM, HanuweMm (YHKUUIO prostoe. Bnok-cxema 3TON  (hyHKUWM
npeactaeneHa Ha puc. 5.37.
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Puc. 5.37. Bnok-cxema (pyHKLMK prostoe
3arofioBoK (hyHKUMM Prostoe wnmeeT BUA:
function Prostoe (N:integer ): boolean;

®yHKUMA BO3BpaLLaeT 3HavyeHue true, ecnm yncno N asnsercsa npoctoim. B
MPOTMBHOM Cnyyae pe3ynbTaToM PyHKUUW ABnfeTcqa 3HaveHue false.
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Puc. 5.38. Bnok-cxema peweHuns 3agaum 5.7
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Bnok-cxema pelueHus 3agaum 5.7 nsobpaxeHa Ha puc. 5.38.

Huxe npuBegéH TeKCT MpoOrpaMmbl, peanusytolleil 3TOT anroputMm, C
KOMMEHTapUsMU.

program mas7,;
function prostoe (N:integer ): boolean;
var i :integer; pr :boolean;

begin

if N<1 then pr := false

else begin

{MMpennonoxmm, 4To TeKkyLLee YMC/o npocroe.}
pr := true;

fori:=2to N div2do
if (N mod i= 0) then
{Ecnun HailgeTcs x0Ta Obl OAVH AeNNTeNb KPOMe efMHULbI N CaMOro Yucna,
begin
{“3MEeHNTb 3HaYeHNe NOrMYeCcKOn NnepemMeHHol}
pr := false;
{» [OCPOYHO BbINTN U3 UMKNa.}
break;
end; end,;
prostoe := pr;
end;
var ¢ :array [ 1.. 50 ] of word;
i, n :byte; S :word;
begin
write ( ’BeeanTe pasMepHoCcTb MaccuBa n="); readln (n);
fori:=1tondo
begin
write ( 'BeeanTe
end;
S:=0
fori:=1tondo
{Ecnn uncno npocToe, TO HaKanaIMBaTb CymMmy.}
if prostoe (C[ i]) then S:=S+CJ[ i];
{BbIBOA HaiAEHHON CyMMbl.}
writeln ( ’Cymma npocTbIX Yncen maccusa S= ’°, S);
end.

, I, ' - anemeHT maccusa ); readln (C[i]);
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3ALAYA 5.8. OnpegennTb, eCcTb N B 3ajaHHOM MacCuBe Cepuun 3/1eMEHTOB,
COCTOALMX W3 3HaKo4yepeoyrWmnxcs 4yumcen Ilpwuc. 5.391 Ecnu ecTb, TO
BbIBECTWN Ha 3KpaH KOJ/INYECTBO TaKMX cepw71.

1 2 3 A1 4 7 9 1 3 5 1 1 4 2 6 1

Cepmeax  ti i ‘Cepra B3 - 11 Cepmue4x i

EVEHTOB EVHTOb IEVEHTOB

Puc. 5.39. Maccus c Tpems cepuamu 3HaKouepeLyoLnxca 31eMEHTOB

Npes anropuTma coCTOMT B cnepyrouieM. BHavane konuuectso cepuit (kol)

paBHO Hyn0, a AnvHa cepumn (K) paBHa efuHuue”. llocnefosatenbHO B
umkne ot 1 go n-1 cpaBHMBAKTCA COCefLHWE 3/IeMeHTbl (MepBbld U
BTOpPOW, BTOPOM W TpeTui,..., npegnocnefgHuin  n
nocnegHuin). Ecnm npovsBefeHWe COCEAHUX 3M1EMEHTOB OTpULATENbHO,
TO KO/IMYeCcTBO 93/1eMEHTOB B cepum” ysenuumBaem Ha 1. Ecau
npoun3BeAeHne HeoTpuLaTeNbHO, TO BO3MOXHbI ABa BapuaHTa: 1Mb0 ceiyac
obopBanacb Cepusi M3 3HaKoYepeayrLMUXCA 3/1eMeHTOB, MO0 BCTPeTUNaCh
ouyepefHas napa 3/1eMeHTOB OAHOro 3Haka. Bbl6op M3 3TUX ABYX BapuaHTOB
MOXHO OCYLLeCTBUTb, CPAaBHMUB MEPEMEHHYIO K C eguHuuei. Ecnm k>1, T0
3TO 03HayaeT, 4YTO Cepus 3HaKOYepeayHLMXCH 3NeMeHTOB obopsanacb U
Konn4yectBo cepuii kol Hago yBennuuTb Ha 1, U nocne o6pbiBa Cepum
KO/INYECTBO 3/1EMEHTOB B Hell MONOXWUTb PaBHbIM OAHOMY (K=1). [ocne
BbIXOJA M3 LMKNa nposepsem, He Obl0 M B KOHLE MaccuBa Cepuu U3
3HaKouyepegylowmnxcs aneMeHToB. Ecnm  Takas cepua 6bina (k>1), TO
konuyectso cepuit (kol) onate yBenuumBaem Ha 1. B 3aBepllieHuMM
BbIBOANM  KOMMYECTBO CEPUIA M3 3HAKOYEpeaylLWUXCA 3/EMEHTOB —
nepemeHHyto kol. Bnok-cxema pelleHnsa 3agadv 5.8 npefcraBneHa Ha puc.
5.40.

Huxe npuBeaéH TEKCT KOHCONLHOIO NPUNOXeHNs Ha s3blke Free Pascal.

var x :array [ 1.. 50 ] of real;
n, i, k, kol:integer;

begin

write (’n="); readln (n);
fori:=1tondo

read (x[i]);

311



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
{TaK KaK MMHUMasibHas cepus COCTOUT U3 ABYX 3/1EMEHTOB, }
{k npucsoum 3HaueHue 1}
K := 1, {dnuHa cepun.}
kol:=0; {KonnuecTtBo cepuii B maccuee.}
fori:=1ton-1 do
{Ecnun npn yMHOXeHUMN [ABYX COCEAHMX 3/1IeMEHTOB pe3ysnbTar - OTpuLaTenm
{uncno, To aNeMeHTbl MMEIKT pa3Hblli 3HaK.}
ifx[i]*x][ i+1]<0 then
k:=k+I {lMokasaTenb npofo/mKeHUs cepun.}
else begin
{Ecnu cepus pasopBanacb, TO YBENNUYUTL CYETYMK NOACYETA KO/IMYeCTBa}
{cepwnin.}
if k>1 then kol = kol +1;
{MoAroToBNTL NOKasaTeNb NPOAOXKEHMNA cepumn}
{K BO3MOXXHOMY MOSB/IEHNIO CMefytoLLein cepun.}
K:=1; end;
{Mposepka, He 6bINO NN Cepun B KOHLe mMaccusa.}
if k>1 then
{Ecnn pa, yBENNYNTL CUYETUUK €eLle Ha eanHuLY.}
kol := kol +1;
if kol >0 then
write ( ’KonnuecTBo 3Hakouvepegytowmxca cepunin= ’, kol)
else write ( "3HaKkouepeayOLMXCS CEPUn HeT )
end.

[anee paccMOTPMM YyTb 6OMEE CMOXHYIO 3a7ady Ha CEpUn.
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Puc. 5.40. Bnok-cxema pelweHuns 3agaum 5.8

3AO0AYA 59. B 3agaHHOM MaccuMBe HaWTWM CcaMyl [IUHHYIO CEputo
3/1EMEHTOB, COCTOALLYI0 M3 efUHUL.
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,ﬂ,l’lﬂ MaKCUMasbHOM cepun 6y,qe|v| XPaHNTb eé ONNHY (max) n HOMep
nocnegHero anemeHta (kon_max).

OTa 3agava Noxoxa Ha npeablAyLLyto, OTANYKe 3aK/IYaeTcs B TOM, YTO HAZ0
(PMKCMpPOBaTb HE TONbKO TOT (PaKT, YTO Cepusi KOHYMNACb, HO U camy CEepWUIO.
Cepusi MOXeT XxapakTepu3oBaTbCH [ABYMS M3 TpPEX napaMeTpoB: MNepBbIid
3MIEMEHT cepuu, NOCNefHWUIA 3NeMeHT cepuu, ANMHA cepun. B cBA3M C TeMm,
4YTO Mbl (MKCUMPYeM Cepuo B MOMEHT €€ OKOHYaHWA, TO B KayecTse
napameTpoB cepuun 6yaem MCNOMb30BaTb MOCNEAHUIA 3nemMeHT cepun (Kon)
n eé onuny (K).

ANTOpUTM pelleHns 3Toi 3afdayv crnegytowmii. BHayane Konnm4ecTso cepuii
(kol) n eé gnuHa (K) paBHbl Hynto. lMepebupaem nocnefoBaTefibHO Bce
3MIEMEHTbI, eCNM TeKyLMA 3/1eMeHT paBeH 1, TO KO/MMYECTBO 3/1EMEHTOB B
cepum”™ yBennumeaeM Ha 1. Ecnu Tekylwwuid 3neMeHT He paBeH 1, To
BO3MOXHbl ABa BapuaHTa: NM60 ceiivac obopBanach cepus U3 eanHUL, 1160
BCTPETM/ICA O4YepefHON HepaBHbIA eAuHULE 31eMeHT. Bbl6op M3 3aTUX ABYX
BapMaHTOB MOXHO OCYLECTBUTb, CPaBHWB MEPEMEHHYK K C efUHWULEN.
Ecnm k>1, celivyac obopBanacb cepus M3 eAWHUL, U KOMUYECTBO TaKMX
cepuin (kol) Hago yBennuuTb Ha 1, 3aMKcUpoBaTb KOHEL, Ccepuu
(kon:=i-1) n annHy cepun (dlina:=k). [Mocne 3Toro Heo6Xx0AMMO
NPoBEPUTbL NOPSALKOBbLIA HOMep cepun. Ecnm 310 nepsas cepusi (ko 1=1), 10
06bABMISAEM €e MaKCUMasbHOW, B MEepPeMeHHYH max 3anucbiBaem [AJINHY
TeKyLLeid cepun K, B NepeMeHHY Kon_wax — Komn (NocnegHuin anemeHT
Tekyulen cepun). Ecnu aTo He nepsasa cepusi (kol>1), To ANUHY TekyLuewn
cepum (K) CpaBHMBAEM C AJIMHON CEpMM MaAKCUMaNnbHOM AnuHbl (wax). U
ecnm k>max, TO TEKYLLY CepU0 06bSABNSEM CEpPUEil MaKCMManbHOW ANMVHBI
(max:=k; kon_max:=kon;). Ecnm BCTpPeTWUNICA He paBHbIA HyMO
3/IEMEHT, Haflo KO/INYeCTBO 3/1IEMEHTOB B CEPUU MOMIOXKUTb PaBHbIM HY/IHO
(k:=0).

Mocne BbIXOAa M3 LMKNa Hago TakKXke MNPOBepUTb, He Obl0 M B KOHLE
cepuun, cocToswen wm3 eauHuy. Ecnm cepus 6blna B KOHUe, TO cneayet
obpaboTaTtb eé TakXe, KaK U Cepuio, KoTopas BCTpPeTUNach B LUKIe.

bnok-cxema pelleHns 3afayun npueefeHa Ha puc. 5.41.
Hw>xe npuBefEH TEKCT KOHCOJ/IbHOTO NMPUNOXEHUA peLleHns 3atadu.
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var x :array [ 1.. 50 ] of integer;
n, i, k, kol, kon, max, kon_max, dlina : integer;
begin
{BBopg pa3mepa maccusa.}
write ("n=");
readln (n);
{BBog maccuBa}
writeln ( ’"Maccus X 7);
fori:=1tondo
read (x[i]);
{HayanbHoe npucsBamBaHune LANHbI CEPUN U KONUYECTBA Cepuii}
K :=0; {4nnHa cepun.}
kol:= 0; {KonunuecTBo cepuit B maccue.}
{Mepebnpaem BCe 3/1EMEHTbLI B Maccuse}
fori:=1tondo
{Ecnn Tekywnii 3neMeHT paBeH 1, To}

ifx [1]=1 then
{KonuyecTBO NOAPAL MAYLIUX e4UHNL, YBENNUYUTL Ha 1.}
k:=k+l
else
{Ecnn Tekywnii 3NEMEHT He paBeH 1, To}
begin
{nposepsiem, 6blna nn cepua Ao atoro, K>1?}
if k> 1 then
{Ecnu TonbKo 4TO 0bBOpBanachL cepus, T0}
begin
{yBennumBaem Ko/imM4ecTBo Cepuii.}
kol := kol +1;
{PurKcmpyem TOT (hakT, YTO Ha NpefblAyLLEM 3/1EMEHTE Cepua 3aKOHUMNIACH,]
kon:=i-1;
{OnnHa cepun paBHa K.}
dlina :=x;
{Ecnn aTo nepeas cepus,}
if kol=1 then
{ob6bsBNAEM ee MaKcUManbHOW.}
begin
{OHa MakcMManLHON cepun egnmHu,.}
max:= dlina;

{KoHeL, MaKCMManbHOW cepuu, COCTOALLEel M3 efMHUL, XPaHUTCS B nepeme!
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{kon_max.}
kon_max:=kon;
end
{Ecnn 3To He nepBas cepus, cocToALlas U3 eguHnL,}
else
{10 €€ ANNHY cpaBHUBaEM C L/IMHOW Cepun C MaKCUMasbHbIM KOJIMYECTBOM
{eanHuny.}
if k>max then
{Ecnun gnnHa Tekyuwiein cepun 6onblue,}
begin
{10 06bsIBNSEM €e MaKCUManbHON.}
max:= dling;
kon_max:=kon;
end;
end;
{Ecnu Tekywmin anemeHT maccuBa He paBeH 0, TO KO/IMYecTBO noapsasa}
{BCTpevaowunxca efuHNL, Ha4YMHaeM cymTaTtb cHavana (k:=0).}
K:=0;
end,
{MpoBepka, He 6bINO NN CepUM B KOHLle MaccuBa.}
ifk>1 then
{Ecmm fa, yBenmunuThb CHETUMK eWé Ha eamHuMLy.}
begin
kol := kol +1;
{Cepus 3akoHYMIacCb Ha nocnefHem anemeHTe.}
kon:=n;
dlina:=k;
{O6paboTKa nocnegHeln cepumn Tak, Kak 3TO MPOUCXOAWUNO B UMKNe.}
if kol=1 then
begin
max;= dlina;
kon_max:=kon;
end
else
if k>max then
begin
max:= dling;
kon_max:=kon;
end;
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end;
{Ecnm cepumn 6bI1K, TO}

if kol >0 then
{BbIBOA MH(OPMALUN O CEPUN C MAKCUMASIbHbIM KOJIMYECTBOM eAuHUL.}

begin
writeln ( ’KonnuectBo cepuii, cocTtosimnx ns eguiunu= ", kol);

writeln ( "Hanb6osnbllas cepma HauMHaeTca ¢ Homepa
kon_max- max+1, ’, 3aKkaH4YMBaeTCA HOMepOM ’, kon_max,

', e8 ANNHa paBHa ’, LWax)

end
{BbIBOA MHoOpMaL NN 06 OTCYTCTBUM Cepuii.}

else
writeln ( "HeT cepuii, cocToawmx U3 eanHnL, ’)

end.
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Puc. 5.41. bnok-cxema peleHns 3agaum 5.9

3AOAYA 5.10. 3agaH MmaccuB BelleCTBeHHbIX uucen. [lepesecTn Bce
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3IEMEHTbl MaccuBa B P-pUYHYIO CUCTEMY CUUCIEHUS.

Mepep pelleHneM Bceld 3afaun faBaiiTe pasbepémcs ¢ anropuTMoM nepesofa
Be-l|eCTBEHHOr0 YMcna U3 AecaTUYHON B APYrylo CUCTEMY CUMCNeHUs. IToT
anropuTM MOXHO pa3fennTb Ha CneaytoLive 3Tanbi:

BbigeneHue Lenoin n apobHOI vacTein yncna.

MepeBOf, L0 YacTh Yncna B ApYryto CUCTEMY CUUCNEHUS.

MepeBog ApO6GHOI YacTy ymucna B APYryr CUCTEMY CUMUCIEHUS.
O6beanHeHMe Lenoil M Apo6GHON YacTeil ymcna B HOBOM CUCTeMe
cuncneHus.

Pwdp

ANTOpUTM NepeBo/a LIeNIoro Y1cna B Apyryto CUCTEMY CUMCNEHUS

Pa3gennTb Haueno 4MCi0 Ha OCHOBAHWE HOBOW CUCTEMbI CUYUC/IEHUSA.
Monyunm ocTaToK M 4acTHoe. OCTaToK OT AeneHus OyfeT maagwvm
paspsgom umcna. Ero Heobxoaumo OydeT YMHOXWUTb Ha 10 B Hy/eBoit
cTeneHn. Ecnm yacTHOe He paBHO Hy/O, TO MPOALO/KUM AefleHue; HOBbIN
OCTaTOK [JacT Ham CheaywoLlniA paspsg 4Yucna, KOTOpbIA Hago 6ygdert
YMHOXWTb Ha [ecaTb B NepBO CTeneHn u T. 4. [eneHve Oyaem npofomkaTb
[0 Tex nop, noka 4yacTHoe He cTaHeT paBHbIM 0. OCOBEHHOCTbIO anropnTma
ABNAETCA TO, YTO 4ucio hopmupyeTcs B 06paTHOM MOpsAAKe OT MajLlero
paspafga K ctapLiemy, YTO MO3BOAUT B OAMH MPOX04 cobpaTb YMCNO B HOBOWA
CUCTEME CUUCIEHUS.

ANTopuTM nepeBo/a AP06HOI YacTy Yncna B ApYryr0 CUCTEMY CUNCNEHNS

YMHOXMNTb APO6GHYK 4acTb uyMcfa Ha OCHOBaHWE CUCTEMbI cuucneHus. B
MONYYEHHOM MNPOU3BEAEHUN BbILENNTb LENyl YacTb uucna, 3To 6yaeT
CTaplUMiA paspsg uucna, KOTOpblA Heo6XoaumMo OyAeT YMHOXMWTb Ha [1o0-
APOGHYI 4YacTb ONATb YMHOXWUTb Ha OCHOBAaHWE CUCTEMbI cuucneHus. B
MPOM3BeAEHMMN Lenas vacTb Gy[eT oyepeaHbIM paspsgoM (ero Hago 6yaeT
YMHOXWUTb Ha W) a [pO6GHYI0 4YacTb HEOBXOAMMO OMATb YMHOXWTb Ha
OCHOBaHMe CUCTEMbl CUMCNEHWS [0 MOMyYeHWUs HEeOBXOAMMOro Ko/imuyecTsa
paspsifloB MCXOAHOIO Ymcna.

Bnok-cxema (GyHKLUMKU MepeBoja BELeCTBEHHOro uucna Ar w3 AecaTUyHoM
CUCTEMbI CUMCNEHUS B APYTYHO CUCTEMY NpeAcTaBfeHa Ha puc. 5.42.
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O6paT|/|Te BHUMaHWe, KakK B 6n0K-CxemMe ” B prHKLl'VIVI peann3oBaHO
BO3BeEHNE B CTEMEHb. B cBsA3n Cc Tem, 4ToO npu nepesope Ll,e!'l0|7| 4acTu
yucna nocnegoBatesibHO WUCNONB3YHOTCA CTENMEHU 10, HayuHas c Q, ansd
q‘JOpMI/IpOBaHI/IFI cTeneHe [ECATN BBOAUTCA MNEPEMEHHaA < KOTOpaAd
BHa4daie paBHa a 3aTeM B UWKAe NnocnefoBate/ibHO YMHOXaETCA Ha 1Q.
|_|pVI nepesopje ,ﬂ,pO6HOVI HacTtu yucna nocnepoBatenbHO HY>XHbI

oTpuuaTeNlbHbie  CTENEeHU 10 ;10~1, 10 3, ... Moatomy  npwu

(hopmupoBaHUM APOOGHON YacTu umucna nepemeHHas g := 0.1, koTopas B
LMKNe nocnefosatenbHo Aenutca Ha 1Q.

Hwxke npuBeféH TEKCT KOHCOMIbHOM nporpammbl peweHus 3agayvm 5.10 ¢
KOMMEeHTapusamMu.
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Puc. 5.42. bBnok-cxema (yHKUMM NepeBofa BeLeCTBEHHOro0 uucna B p-
PUYHYIO CUCTEMY CUMCNEHNSA

{PyHKUMA NepeBOAa BELLECTBEHHOIO YMCNA B P-PUYHYIO CUCTEMY CUMCNEH!
{BxogHble napaMeTpbl (YHKUUN: BELLECTBEHHOE Yncno N, OCHOBaHMe cuch
{cuncnenuns - yenoe yncno p, kvo - KOANYECTBO Pa3pALoB B APOOHON YacTu
{hopmupyemoro uncna.}
function perevod (N:real; P :word; kvo :word ) :real;
var i,NI, ost:word;
si, N2, r, s2 :real;
q :real;
begin
{Ecnun ncxogHoe 4YMcno oTpuuaTtenbHO, TO AN ero nepesofa PeKypcuBHO}
{ob6pawaemcs K hyHKLMM perevod, nepefaBas B KayecTBe napameTtpa Moay/b
{umncna.}
if N<O then r:=- perevod (abs (N),P, kvo )
else
begin
{Bbigensem uenyto N1 u gpobHyto N2 yacTu BelecTBeHHOro umcna N.}
N1:= trunc (N); N2:= frac (N);
si :=0;s2:=0;
{B nepemeHHOI1 q Oygem nocnefoBaTe/lbHO XPaHUTb CTENEHW LECATU, BHaY;
{Tyga 3anucbiBaeM 1 - gecaTtb B 0 cTeneHu, a 3aTem B Lukne bygem}
{nocnepoBatenbHO YMHOXaTb q Ha 10.}
q:=1
{MepeBog Lenoi YactTn ynucna, Noka YMcno He cTaHeT pasHbim 0.}
while (N 1<>0) do
begin
{Bbluncnsem ost - ouepefHONM pa3psg umcna - Kak octatok ot geneHuns N1 H
{ocHOBaHMe cucTeMbl CUMCNEHMSA. }
ost :=N1 mod P;
{QuepeaHoli paspsg umcna ymHoxkaem Ha 10 B cteneHn iH gobasnsem K}
{hopmupyemomy umucny si.}
si :=sl+ost * q;
{¥YmeHblaem yncno N1 B p pa3 nyTeM LeN0YUCNIEHHOTO AefleHns Ha p.}
N1:=N1 divP;
{Popmurpyem cneayowyto cTeneHb AecaTku.}
g:=q *10;
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end;
{B nepemeHHoOIi g 6yaem nocnefoBaTelbHO XPaHWUTb OTpULLATENbHbIE CTENe
{pecatn, BHavane Tyga 3anucoiaeM 0.1 - fecATb B MUHYC NepBoii}
{cTeneHun, a 3aTem B UuK/e Byaem nocrefosatenibHO Aenutb g Ha 10.}
g:=0.1;
for i :=1 to kvo do
begin
{¥YMHOXaeM Apo6HYI0 YacTb Ha 10.}
N2:=N2* p;
{Bbluncnsem oyepefHOIN paspag YMcna Kak Lenyt 4acTb OT YMHOXeHMs N2
{ocHoBaHMe cucTembl cumcneHns. OyepeHOW pas3psag YMcna yMHOXaeM Ha
{cTenenun in fo6asnsem K hopmupyemomy ymcny s2.}
s2 = s2+trimc (N2) * q;
{Bbigensem Apo6HYI0 YacTb OT CHOPMUPOBAHHOIO Yncna}
N2:= frac (N2 );
{Popmupyem ouepeaHyro oTpuuaTenbHyo cTenedb 10.}

g:=q /10;
end;
{Cymmunpyem uenyto 1 Apo6HY 4acTb YMC/a B p-pPUYHON cucteme cumcne!
r:=sl+s2;
end;
perevod =,
end;
var C: array [ 1.. 100 ] of real; p, i, n : word,
begin

{BBog pa3mepa maccuBa.}
Write( *n="); readIn (n);
{BBog maccuBa.}
writeln ( ’Maccus C ),
fori:=1tondoread (C[i]);
{BBofg cuctembl cHMucneHns.}
writeln ( ’BsefuTe ocHOBaHMe cucTemMbl cuncneHus *); readin (p );
{MepeBoA BCEX 3/1EMEHTOB MaccuBa B pyryt0 CUCTEMY CUUC/IEHUA.}
fori:=1to ndo
c[i] := perevod (C[i], p, 5);
{BbiBOA Npeo6pa3oBaHHOro maccmea.}
writeln ( "Mpeo6pa3oBaHHbIi maccus C °);
fori:=1tondo
write (C[i1]:1:5, " ),

323



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus

end.

®daiin MpaBka Bua TepmuHan Bknagku Cripaska

n=10

Maccus C

5.7 9.905 -78.946 76.894 -11.1111 11.11 0.89654 -0.1324 132.13 90.87

BBeAuTe OCHOBAHWE CUCTEMbl CHUC/IEHUS

5

Mpeo6pa3soBaHHbIli mMaccus C

10.32222 14.42303 -303.43311 301.42133 -21.02342 21.02333 0.42201 -0.03123 1012.03111 33G.41333

(program exited with code: 0)
Press return to continue

O

Puc. 5.43. Pe3ynbTatbl paboTbl KOHCO/MbHOW MpOrpaMmMmbl pelleHns 3afayuu
5.10

SAO0AYA 5.11. N3 maccuBa UEfbIX MOMOXKUTENbHbIX Yncen y ypannts 3
nocrefHUX 4ucna, UUPPbI KOTOPbIX B BOCbMEPUYHOM MNpPeACTaB/IeHUN
06pa3sytoT yObIBaOLLY MOC/e0BaTe/IbHOCTb.

Ona  peweHns 39TOl 3ada4nM  MNOHano6uTCcA  (DYyHKUMA, KOTopas Oygder
NpoBepsATb, 06pa3yloT M LUdpbl YMCna B BOCbMEPUYHOM MNpeAcTaBeHUN
yObIBatoLLy0 MOCNeA0BaTENIbHOCTbL LMP.

3arofoBOK 3TOM (DYHKUMM ByaeT UMeTb BUA:
function vosem (N:word ): boolean;

Ha BXof (pyHKLMM vOSem NPUXOANT LieNoe AecATUYHOE YMCNo ((hopManbHbiii
napameTp N). ®yYHKUMS BO3BpallaeT true, €CAM UWGPbI uucna B
BOCbMEPUYHOM npeacTaBneHnm o6pasytoT y6bIBaOLLY0
nocnenoBaTeNbHOCTb, U False B NPOTUBHOM CNyuyae.

Mpn pa3paboTke anroputma 3TOM 3ajayn cnefyet MOMHWUTb, 4YTO nNpwu
nepesofe Ymcna u3 AecATUYHOW CUCTeMbl B BOCbMEPUYHYIO paspsagbl yncna
Mbl  Oydem nonyyatb B 06paTHOM nopafgke. 3HaA4MT, MOyYaemble
BOCbMEPUYHbIE pa3psadbl HA060POT AO/MKHbI (POPMUPOBATL BO3pACTatOLLYHO
nocnief0BaTesibHOCTb Ludp.

TeKCT (hYHKUUM C KOMMEHTapUAMU NPUBEAEH HUXE,

function vosem (N:word ): boolean;
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var pr:boolean;
tsifra, tsifra_st :word; i : integer;
begin
i:=0;
{npe,D,I'IOJ'IO)KI/IM, 4yTo LI,I/I(*)pr ymcna N B BOCbMEPUYHOM NpeacTaBieHUN 06
{y6biBatoLLyt0 NocneaoBaTelbHOCTb.}

pr := true;

{Moka uncno N He paBHo O}
while N<>0 do
begin

{ocTaém ouyepeiHOIN paspsa YMcna B BOCbMEpPUUHOI cucteme.}
tsifra:=N mod 8;
{YMeHbLLaem umcno B 8 pas.}
N:=N div §;
ii=i+1;
{Ecnun pa3psig He nepBblin}
ifi >1 then
{V TeKywwnin pa3pag MeHbLUe UKW paBeH npegblaywemy, uugpbl yncna N B}
{BOCbMepMYHOM NpeacTaBneHMK He 06pasytoT yobiBaloLWy nocnegosaten]
{(pr:=false) - aBapnintHO NoKMAaem LK.}
iftsifra <=tsiffa_st then
begin
pr = false;
break;
end,;
tsifra_st:= tsifra;
end;
vosem:= pr; end;

ANTOPUTM peLLeHNs 3afaun cneaytolmnii. Mepe6brupaem Bce YnMcaa B MaccuBe
B 06paTHOM nopsiake. MpoBepsieM, 06pasytoT M LUGPbI TEKYLLEro 3eMeHTa
MaccuBa B BOCbMEPUYHOM npeacTaBfEHUM y6bIBaIOLLYIO
nocnefoBaTenbHOCTb. Ecnm 06pas3ytoT, TO KonnyecTBo Takmx umcen (jfc)

yBenuymBaem Ha 1. Ecnm k < 3, TO yaansem TeKyLWUin 3n1eMeHT MaccuBa.

Co3flagMm BM3yasibHOE TMPWUIOXKEHWe, MpefHasHa4YeHHOe [N  peLleHund
3agaum 5.11. PacnosioXxum Ha (opme cnefyroline KOMMNOHEHTbI: TPU KHOMKMW,
TP MeTKW, OLHO none BBOZAa W [ABe Tabnuubl CTPOK. Pacmonoxum ux
NPUMEPHO TakK, Kak NnokasaHo Ha puc. 5.44.
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CBOWCTBA OCHOBHbIX KOMMOHEHTOB MpefcTaBfieHbl B Tabnmuax 5.9—5.10.

Ta6nuua 5.9. CBoiicTBa METOK, KHOMOK 1 TEKCTOBOIO

nons
Name Caption (Text) Width Visible Left Top
labell BBegute pasmep maccuBa 153 true 120 46
label2 NcxoaHbIi maccuB 110 false 192 96
label3 TMpeo6pasoBaHHbIi Maccu 157 false 192 210
Editl 7 40  true 288 40
Buttonl OK 75 true 376 35

Button2 Yganutb unucna u3 parina 185 false 160 448
Button3 Bbixog 13 nporpammbl 185 false 568 448
Tabnuua 5.10. CeolicTBa TabnuL, CTpoK
Name  ColCount RowCount Visible FixedCols FixedRows Options.goEditin;

StringGridl 7 1 false 0O 0 true
StringGrid2 7 1 false O 0 false

Mpu 3anycke npunoxeHusa BuauMmbl MeTka Label 1, none gns BBoAga
pa3mepa maccmBa Editl n kHonka Buttonl.

Mpu wenuke no kHonke OK (Buttonl) w3 nona BBoga Editl
CUMTbIBaeTCA pasMep MacCMBa W CTaHOBATCA BUAMMbIMW [Be [pyrue
KHOMKKW, MeTka label2, Tabnuua cTpok StringGridl ana BsBoga
anemeHToB MaccuBa. MeTtka Label 1, none ang BBofa pa3mepa maccuBa
Editl nkHonka Buttonl| cTaHOBATCS HEBMANUMBIMU. OKHO NPUIOXKEHUA
nocne wenyka no kHonke OK cTaHeT NOfOOGHbLIM NpeACTaB/IEHHOMY Ha puc.
5.45.
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a Fount e M wwu;

-7 od
: Beegute pasmep maccusa -
AnTe paswep IR

VicxogHblii maccue

Mpeo6pa3oBaHHbIii Maccus

YaanuTb 4ucna s maccmsa Bbixog v3 nporpammbi

Puc. 5.44. ®opma gna pewweHns 3agaum 5.11

ioJ

VicxogHblii maccus

YAanuTh uncna n3 Maccusa BbIX0o 13 Nporpammb!

Puc. 5.45. OKHO npunoXeHus nocse wenyka no kHonke OK

Mpy Wenyke No KHOMKe YAanuTb YKMCia U3 MaccuBa NPoOUCXoasaT crefytoLue
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NEeNCTBUS:

e CyuTbiBaHME maccuBa M3 StringGridl ;

e yAaneHne M3 maccuBa 3-X NOCNEAHWMX UUCEN, LUPPbl KOTOPbIX B
BOCbMEPUYHOM npeacTaB/ieHNN obpasyioT yObIBaloLLYO

nocnefoBaTebHOCTb;
e (CTaHOBATCA BUAMMbIMM MeTKa label3 wn Tabnuua

StringGrid2 and BbiBOAA 3/1EMEHTOB  Npeobpa3oBaHHOro

MaccuBa.

Huxe nprvBeaéH TeKCT MOAyns ¢ HEO6XOANMbIMI KOMMEHTapUSAMMU,

unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls, Grids;
{Onucaxve opmbl.}
type
{TForml }
TForml = class (TForm)
Buttonl : TButton;
Button2 : TButton;
Button3 : TButton;
Editl : TEdit;
Labell : TLabel;
Label2 :TLabel;
LabeB : TLabel;
StringGridl : TStringGrid,;
StringGrid2 : TStringGrid;
procedure ButtonlIClick ( Sender : TObject);
procedure Button2Click ( Sender : TObject);
procedure Button3Click ( Sender : TODbject);
private
{private declarations}
public
{public declarations}

end;
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type massiv=array [ 1.. 1 0 0 ] of word;
var
Forml : TForml;
N: word;
X: massiv;
implementation
{TForml}
{PyHKLMA vOSem NpoBepKun, 06pasyoT M ungpbl yncna N B BOCbMEPUYHO
{npefcTaBneHnn y6bIBatoOLLYHO NOCNeA0BaTE/IbHOCTb. }
function vosem (N:word ): boolean;
var p r:boolean;
tsifra, tsifra_st: word;
i :word;
begin
i:=0;
{Mpegnonoxum, 4to umppsl Yncna N B BOCbMEPUYHOM MpescTaB/ieHUn 06
{y6bIBatoLyto nocnefoBaTe/lbHOCTb. }
pr := true;
{Moka yncno N He paBHO O}
while N<>0 do
begin
{OocTaem o4yepefHOI pa3pag yncna B BOCbMePUYHOA cucteme.}
tsifra;=N mod 8§;
{¥YmeHbluaem uncno B 8 pas.}
N:=N div 8;
i=i+1;
{Ecnn pa3psg He nepsblii}
ifi >1 then
{n TekywWwnii pa3psag MeHblUe UKW paBeH npeablgywiemy, uudpbl yncna N B}
{BOCbMEPUYHOM MpeAcTaB/ieHUN He 06pasytoT yObIBalOLYO MocnefoBarten]
{(pr:=false) - aBapuiiHO nokugaem UnKn.}
iftsifra<=tsifra_ stthen
begin
pr ;= false;
break;
end;
tsifra_st:= tsifra;
end;
vosem:= pr;
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end;
{PyHKuma yoaneHns ns maccusa X(N) afnemeHTa ¢ Homepom L.}
procedure udal ( var X: Massiv; m: word; var N: word );
var i :word;
begin
fori:=mto N 1 do
x[i]:=x[i+1];
N:=N-1;
end;
{O6paboTumK Lenyka no KHonke OK.}
procedure TForml. ButtonIClick ( Sender : TObject);
begin
{CuunTbiBaeM pa3mep mMaccusa 13 noss Beoga.}
N:= StrTolnt ( Editl. Text);
{[enaem HEBNAUMBIMI NEPBYO METKy, None BBoga U kHonky OK.}
Labell. Visible := False;
Editl. Visible := False;
Buttonl. Visible := False;
{Oenaem BUANMbIMW BTOPYIO MeTKY U Tabnumuy CTPOK.}
label2. Visible := True;
StringGridl.Visible :=True;
{YcraHaBnmBaeM KONMYeCTBO 3/1EMEHTOB B Tabnuue CTPOK.}
StringGridl.ColCount :=N;
{fenaem BUANMbIMN BTOPYIO U TPETLIO KHOMKW.}
Button2. Visible :=True;
Button3. Visible :=True;
end;
{O6paboTUMK COObLITMIA KHONKM "YaanuTb Yncna M3 maccmea''}
procedure TForml. Button2Click ( Sender : TObject);
var k, i :word;
begin
{CuuntbiBaem mMaccus 13 Tabnumubl CTPOK.}
fori:=0to N -1 do
X[ i +1]:= StrTolnt ( StringGridl.Cells [ i, 0 ]);
k:=0;
{Mepebrpaem BCe 3M1EMEHTbI MaccuBa B 06paTHOM nopsake.}
fori:=N -1 downto O do
{Ecnun undpbl oyepegHOro aneMeHTa MaccuBa B BOCbMepMYHOM npeAcTasn!
{o06pa3ytoT ybbiBaloLLYy NOCNeA0BaTe/bHOCTb, }
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ifvosem (x [i]) then
begin
{yBennumnBaem cyeTUMK Takmx ymcen Ha 1.}
K:=k+I;
{Ecnn 3To nepBoe, BTOPOE MU TPeTbe YNCNO, YAOBNETBOPAIOLLEE YC/IOBUIO,
{ypansem ero n3 maccusa.}
if k<=3 then
udal ( x, i,N);
end;
{[enaem BMAUMBIMW TPETHK KHOMKY M BTOPYIO Tabnuuy CTPOK.}
labeB.Visible = True;
StringGrid2.Visible :=True;
StringGrid2. ColCount :=N;
{BbIBOA Npeo6pa3oBaHHOro mMaccmBa.}
fori:=0to N _1 do
StringGrid2. Cells [, 0] := IntToStr (X[ i+ 11]);
end;
{O6paboTUMK KHOMKKN 3aKPbITUS OKHa.}
procedure TForml. Button3Click ( Sender : TObject);
begin
Close;
end;
initialization
{$1 unitl.Irs}
end.

B pe3synbTate paboTbl nporpammbl pelleHus 3agadn 5.11 OKHO NpPUIoXKeHMUA
npumMeT BUA, NpeAcTaBfieHHbIl Ha puc. 5.46.
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Puc. 5.46. OKHO C pe3yfnbTaTaMu peLleHus 3agayum 5.11

JToi 3afadyeli Mbl 3aKaHYMBaeM pasfen, MOCBAWEHHbIN 06paboTke
MaccuBOB, M MNpegnaraeM 4uTaTeNto CaMOCTOATENbHO PELINTb HECKONbKO
3ajau.

N KomnoHeHT Tumna T StringGrid pacnonoXxeH Ha cTpaHuue
Additional.

2) Mpn copTupoBKe NO y6bIBAHWIO MOCNE MNEPecTaHOBKW 3/IeMEHT C
MEHbLUMM WHAEKCOM [O0/DKeH ObiTb He MeHblle 3/1eMeHTa C 60MbLNM
NHLEKCOM.

J) Ha3sBaHue anroputma O0OBACHAETCA €ro CX0ACTBOM C MNpPOLECCOM
ABVXEHUS My3blpbKOB B pe3epByape C BOLOW, KOrfa Kaxniblli MNy3blpEk
HaxXxoAWT CBOI COOCTBEHHbIV YPOBEHb.

4) A (hakTMyecku casura 4yaCcTu MaccuBa Ha OMH 3/IEMEHT BEBO

5 [pu onucaHMyn MaccuBa X HEOOXOAUMO NpefyCMOTPeTb A0CTaTOYHbINA
pasmep AN BCTaBKWU OLHOrO 3/IeMeHTa.

6) Twvn faHHbIX mMaccuBa, 00bABNEHMe maccuBa CM. B M. 2.4.9. Moapo6Ho
paboTa ¢ MaccMBamu OnucaHa B JaHHOW rnase.

7) Tun faHHbIX "CTpoKa", 06bABNEHME CTPOKK CM. B M. 2.4.9

8) Twun AgaHHbIX "MaccuB", 006bsiIBEHME MaccuBa, obpalleHne K MacCuBy CM.
B M. 2.4.9.
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9) 3T0 cBA3aHO C TeM, YTO MUHMMAaNbLHOE KOMMYeCTBO 3/1IEMEHTOB B Cepuu

paBHO 2.

10) Konun4yecTBO MOAPASL MAYLLUX 3HAKOYEpeayoLWwmnXcs 3/1eMeHTOB.
Konnyectso nogpasg UAyLWnx eguHunL,.
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O6paboTka maTpuL, B Nackasne

MaTtpuua — 3T0 ABYMEPHbIA MAcCcuB, KaXAblii 31eMeHT KOTOPOro MMeeT fBa
MHAEKca: HOMep CTPOKM 1 HoMep cTon6bua.

O6bsABUTHL ABYMEPHBIA Maccns (MaTpuLLy) MOXHO Tak:

nms :array [ MHAeKC1 Hay.. HAEKC1 KOH, MHAEKC2 Haud.. MHAEKC2 KOH ]
of Tum;

roe

e TN onpegendeTr Tun 3JieMeHTOB MacCuBa,
* NMMA — UMA MaTpulbl,

e MHAEKCl_Hay ..MHAeKCl_KOH —  AManasoH  WM3MEHeHMs
HOMEpOB CTPOK,
e WHAEKC2_Hay..MHAEKC2_KOH —  [AManasoH  WM3MEHeHWs

HOMepOoB CTON6L0B MaTPULLbI.

Hanpuwmep,
var h :array [0.. 1 1, 1.. 10 ] of integer;

OnwncaHa maTtpuua uUenbix yucen h, cocroawas M3 fBeHajuatun CTPOK U
fecaTtn ctonobuoB (CTpoku HymepytoTes ot 0 go 11, ctonbus! ot 1 ao 10).

CyulecTByeT eWg oAMH crnocob onucaTb MaTpuUbl, ANS 3TOr0 Hafo Co3AaThb
HOBBIV TN AAaHHbIX:

type
HOBbIVi_Tun=array [ nHgekc 1_Hau.. nHgekcl koH ] of tun;
var
nms :array [ MHAEKC2 Hay.. nHAeKc2 KoH | of HOBbIW_Tun;

nnn
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type
HOBbIV_Tun=array [ cnucok_pananasoHoBs | of tun
var

NUM$ :HOBbIA_TWN;

— L,M

>

O6paboTKka anemeHTa A[iJJ

Puc. 6.1. MocTtpoyHas o6paboTKa MaTpuLbl

[7T=7Tm /1<

__________ liN

>

O6paboTka anemeHTa A[iJJ

335



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep
Puc. 6.2. Anroputm 06paboTKK MaTpulbl No cTonbuam

Hanpumep:

type

massiv=array [ 1.. 30 ] of integer;
matrica=array [ 0.. 15, 0.. 13 ] of real;
var

a, b :array [ 1.. 10 ] of massiv;

C :matrica;

B naHHOM cnydyae B matpuyax a u b ectb 10 ctpok n 30 cTtonbuyos, ac —
maTpuLa, B KOTOpOW ecTb 16 cTpoku 14 cTon6uos.

Ans o6palleHns K 37eMEHTYy MaTpulbl HeoOGXOAMMO YyKas3aTb €€ UMS U B
KBaflpaTHbIX CKOGKax Yepes 3ansTyr0 HOMep CTPOKMU M HOMep cTonbua:

nmsa [ Homep_CTpoKK, HOMep_cTonbua ]
nnm

nms [ Homep_cTpoku ] [ Homep_cTonbua ]

Hanpumep, h[2,4]" — a3nemeHT maTtpuubl h, HaxoAswWMiica B CTPOKe noj
HOMepOM fiBa M cTOoNbLEe NOo4 HOMEPOM YeTblpe.

[nsa 06paboTKM BCeX 3/1eMEHTOB MaTpulibl HEOBXOAMMO MCMO/Mb30BaTh [Ba
umkna. Ecnn matpuya obpabaTbiBaeTcqd NOCTPOYHO, TO BO BHELIHEM LUKNe
nocnegoBaTeNlbHO MepebuparoTca CTPOKM OT MepBOM L0 MOCNefHen, 3aTem
BO BHYTPeHHeM — Bce (MepBbliA, BTOPON, TPeTWUA W T. A.) 3NEMEHTHI
Tekywein cTpoku. [Mpu 06paboTKe 31eMEHTOB MaTpuubl N0 CcTon6Lam
BHELIHUIA UMKN OyaeT nepebupatb CTONOUbI, BHYTPEHHWIA — CTPOKU. Ha
puc. 6.1 npepctaBfieHa 6510K-Cxema anroputma ob6paboTky matpuubl Mo
CTpOKam, Ha puc. 6.2 — no cTtonbuam. 34ecb i — HOMep CTPOKKU, j —
Homep cTonbua, N — KOAMYEeCcTBO CTPOK, M — KoOnu4ecTBO CTON6LO0B
maTpuubl A
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Puc. 6.3. BnoK-CxeMa BBOAA 3/1€MEHTOB MaTpULibl

Puc. 6.4. T1OCTPOYHbBIN BbIBOL MaTpuULbI

PaccMOTPMM OCHOBHble oOnepauuu, BbIMOMHAEMble Haj MaTpuuamu npu
pelleHnmn 3afau.
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6.1 BBOA-BbIBOJ, MaTpuL

Matpuubl, Kak M MacCuBbl, HYXHO BBOAUTbL (BbIBOAWUTL) MO3/IEMEHTHO.
BHauane cneflyeT BBeCTU pa3mepbl MaTpuLbl, a 3aTEM YXXe B ABONHOM LMKNe
BBOAWTbL 3/IEMeHTbl. BNOK-CXemMa BBOJA 3/IEMEHTOB MaTpuubl N306paxeHa Ha
puc. 6.3.

BbIBOA MOXHO OCYLIECTBNSTb MO CTPOKaM MAM Mo CcTon6uam, HO Nydlle,
eC/IN 371EMeHTbI pacnosaratoTcs MOCTPOYHO, HanpumMep,

231335
526 76 37
52 61 79 17

ANTOPUTM MOCTPOYHOIrO BbLIBOAA 3/IEMEHTOB MaTpuubl NpuBeLEH Ha puC.
6A

06 onmucaHum matpuy Ha f3bike Mackanb 6bII0 pacckasaHo B pasgene 5.2
rnasbl 5, obpalleHuve K 3NEMEHTY A i j MaTpuubl MOXHO OCYLECTBUTbL C
MOMOLLbIO KOHCTPYKLMUK nnm AL »

PaccMOTpMM  peanu3auuid  BBOAA-BbIBOAA  MaTpuly, B KOHCO/bHbIX
MPUNOXKEHUSAX.

[nsa opraHusauMnm NOCTPOYHOro BBOAA MaTpuubl B ,CI,BOVIHOM uumkne no
CTpOKaM K CTOI'I6LI,8.M MOXXHO MCnonb3oBaTb onepartop read.

fori:=1to N do
forj :=1 to mdo
read (A[ i, j D;

B 3TOM cnydyae 3neMeHTbl KaXAoW CTPOKM MaTpulbl MOXHO pa3fenstb
cMMmBonaMmu npob6ena uam Tabynauumn, M TONbKO B KOHLE CTPOKM HaXuMaTb
Enter.

3AO0AYA 6.1. HanucaTb KOHCONbHOE MPUNOXEeHMe BBOJa MaTpuLbl
BELLECTBEHHbIX YNCEN M BbIBOAA €€ Ha 3KpaH MOHUTOpA.
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Huxe I'IpVIBe,ELéH npumep KOHCOJ/1IbHOTO npnNo>XXeHns BBOAa-BblBOAa
MaTpuubl.

var
a:array [1.20, 1. 20 ] of real;
i, j, n,m: integer;
begin
{BBog pasmepoB maTpuLbi}
writeln ( ’BBefnTe KONMYECTBO CTPOK M CTONOLOB MaTpuubl A *);
readin (N,M);
{BB0A 31eMeHTOB MaTpuLbl.}
writeln ( ’Beegute_matpuuy *);
fori:=1to N do
forj :=1 to mdo
read (A[ i, j ];
{BbIBOA 31EMEHTOB MaTpuULbl.}
writeln ( ’matpuua A 7);
fori:=1to ndo
begin
forj :=1 to mdo
write (a[i,j]:8:3, " 7); {lMeuataetcs cTpoka.}
writeln {IMepexof Ha HOBYIO CTPOKY.}
end,;

Ha puc. 6.5 npeacTaBieHbl pe3ynbTaTbl paboTbl MPOrpaMMbi.
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Puc. 6.5. PesynbTaTbl paboTbl NporpamMmmbl pewleHuns 3agaqu 6.1

BBOA MaTpulibl TakXe MOXHO OpraHu3oBaTb C MOMOLLbIO CNeayHoLLEro
LMKNa.

fori:=1to N do

forj :=1 to mdo

begin

write (AL, ), )=
readIin (A[i,j 1)

end;

ABTOpbI MpeafaralT 4MTaTeNto CamMoCTOATENbHO pa3obpaTbes, B YéM 6yaeT
0T/IMUMe BBOAA MATPULLbl B 3TOM C/lyyae.

[na BBOAA-BbIBOAA MaTpuLl, MOXHO WCMONb30BaTb KOMMOHEHT TuUna
TStringGrid, ¢ KOTOPbIM Mbl MO3HAKOMMW/UCH B rNaBse 5.

B KauecTBe NMpumMepa pacCMOTPUM CreflytoLLyto 3aady.

3AOAYA 6.2. CocTaBnTb NporpaMmy TpaHCMOHMPOBaAHMA™ MaTPULLLI A =
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B/oK-cxema TpaHCMOHWPOBaHWA MaTpuubl npuBefeHa Ha puc. 6.6. MMpu

TPaHCNOHMUPOBAHUN MaTpuubl A (N, A/) nony4yaercsa matpuua B (A/, N)-

Puc. 6.6. Brok-cxema TpaHCMOHMPOBaHUA MaTpuubl A

PaccmoTpum YaCTHbIA cnyyain TPaHCMOHUPOBaHUS mMaTpuubl
(hnukcuposaHHOro pasmepa A (4, 3) .

Ha dopme pasmectum MeTkn Labell u Labe 12 co cBoitcTBamu
Caption — 3agaHHasa marpuua n TpaHCcnoHWpOBaHHasA MaTpuua Q
[lBa KOMMOHeHTa Tmna TStringGrid, M3MeHWB KX CBOMCTBa TaK, Kak
nokasaHo B Tab/. 6.1. 1 KHONKY TpaHCNOHMPOBaHNE MaTpuULbl.

OKHO (hopmbl NPUNOXEHUS NPeACTaBNEHO Ha puc. 6.7.

Huxe npueeféH TeKCT NOAMNPOrpamMMbl C KOMMEHTapusimMu, KoTopas Oyaer
BbIMOMHATLCA, €CNW MONb30BaTeNb WENKHET N0 KHOMKe TpaHCMoHWpoBaHue
MaTpuLbl.

Tabnuua 6.1. CsolicTBa KoMnoHeHTOB StringGridl, StringGrid2.
CBolicTBO StringGridl StringGrid2 OnucaHune cBoicTBa

PaccTosiHMe OT BEPXHEN rpaHuLbl

Top 30 30
Tabnunubl 1O BEPXHErO Kpas (popMbl

PaccTosiHMe OT NIEBOWA rpaHuLbl
Tabnuubl 40 NeBOro Kpas hopMbl

Height 130 130 BbicoTa Tabnuubl

341

Left 15 240



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep

Width 200 200 LW wnpnHa Tabnuubl

ColCoimt 4 5 Konunyectso cT10n61,08
RowCoimt 5 4 KonnyecTBo CTPOK
DefaultColWidth 30 30 LWnpuHa cTonbua
DefaultRowHeight 20 20 BbicoTa cTpoku
Options.goEditing true false BOSMOXHOCT peAakTipoBakig

Tabnuubl

Puc. 6.7. ®opma nNpuaoXeHUa TpaHCNOHNPOBAHNA MaTPULLbI

procedure TForml. ButtonlClick ( Sender : TObject);

const n=4,m=3; //Pa3mepHOCTb Matpuybl A(n,m).

var

i, j :byte; //IIHOeKCbl maTpuLbl:

Hi - CTPOKM, j - CTONGLbI.

A:array [ 1.. n, l..m] of integer; //icxoaHas maTpuua.

B:array [ 1.. m, 1.. n] of integer; //TpaHCcnoHUpOBaHHaa MaTpumua,
begin

/INcxoaHble faHHbIE CHMTBLIBAKOTCA M3 AYeeK TabnuLbl Ha opme,
/In X 3HaYeHUs 3anNnCcbIBalOTCA B ABYMEPHbIA MaccuB A.

fori =1 to ndo //LLMkn no Homepam CTpPOK.
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forj :=1 to mdo //Uukn no HoMmepam CTON6LOB.
//CunTbIBaHNE 3N1eMEHTOB MaTpuLbl A3 KOMMoHeHTa StringGridl.

A[i,j]:= StrTolnt ( StringGridl.Cells [j, i]);

//®opmupoBaHne TPaHCMOHNUPOBAHHOM MaTpuubl B, cM. 610K-CXxemy Ha
/lpuc. 6.6.
fori =1 to ndo //LLMKn no Homepam CTpPOK,
forj :=1 to mdo //Llukn no Homepam CTON6L0B.
BLj, i]1:=ALij];
/[9nemeHTbl MaTpuubl B BbIBOAATCA B A4eiikn Tabnuubl Ha gopme,
for i :=1 to n do //LUukn no Homepam CTPOK,
forj :=1 to mdo //Uukn no HoMmepam CTON6LOB.
/IO6pallleHre K 3feMeHTaM MaTpuLbl NPOUCXOAUT NO cToNbLaMm.
StringGrid2.Cells [i,j ]: = IntToStr (B[ j, i]);
end;

PesynbTaTbl paGoThbl NPOrpaMMmbl NpeacTaBieHbl Ha puc. 6.8.

Puc. 6.8. Pe3ynbTaTbl pa6oTbl MPOrpaMMbl TPaHCMOHWPOBAHWUS MaTpPULLbI
A(34)

[Ona pemMoHcTpauuMm BBOAA-BbiBOAA MaTpul, C NMOMOLLbLKD KOMMOHEHTa Tuna
TStringGrid ™Mbl paccmoTpenu paboTy ¢ mMaTpuuamnm (OUKCUPOBAHHOIO
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pasmepa A (4,3) nB(3,4) . Tenepb pacCMOTPUM OOLLMIA CAyYail peLLeHNs
3afaun TpaHcnoHupoBaHua matpuubl A (N, M) .

Pacnonoxum Ha hopme cneaytoLiie KOMMNOHEHTbI:

« MeTky label 1 cHagnucelo "BBeauTte pasMepHOCTb MaTpuLbl™;

e MeTky label?2 c Hagnucbio "N=";

e MeTKy label3 cHagnucblo "M=";

 MeTKy label4 cHagnuceto "McxogHaa matpuua A’

e MeTKy label5 cHagnuceto 'TipeobpasoBaHHasa maTpuua B

e none seoda Editl ana seoga uucna N,

e none Beofa Edit2 ana seoga uncna M

e KOMMNOHEHT StringGridl ans BBoAa UCXOAHON MaTpuubl A;

* KOMMOHEHT StringGrid2 gns XpaHeHWUs TPaHCMOHUPOBAHHOW MaTpULbl
B,

e KHoMKy Buttonl c Hagnucetlo "BBog" A1 BBOAA pasmMepoB MaTpuLbl
a;

e KHOMKY Button2 ¢ Hagnuceto "Ounctutb" AN9  OUYUCTKU
COZePXKMMOro MaTpuL;

* KHOMKy Button3 c Hagnucbio ‘TpaHCnoOHWpoOBaHWE" Ana peLleHuns
3aflaun TPaHCNOHUPOBAHNSA MaTpULbl A;

e KHONKy Button 4 c¢ Hagnucbio 'BbiXo4 wu3 nporpammbl” Ang
3aBepLueHns paboTbl NPOrpaMmsi.

MOXHO pa3MecTTb KOMMOHEHTbI Ha (OPMe TaK, Kak NnokKasaHo Ha puc. 6.9.
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Puc. 6.9. OKHO (hopMmbl peleHns 3adayun TpaHcnoHuposaHusa matpuubl A(N,
M)
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Puc. 6.10. CtapToBO€ OKHO NporpaMmbl TpaHcnoHupoBaHusa Matpuubl A(N,
M)

YcTtaHoBMUM cBoWcTBO Buanmmoctn (Visible) B False y KOMNOHEHTOB
mMeTkn label4, labelb, StringGridl, StringGrid2,
KHonkn Button2 wn Button3. [locne 3Toro npu 3anycke nporpaMmmel
OyayT BUAHbI TOMbKO KOMMOHEHTbI, OTBEYalliMe 3a BBOA pasmMepoB

MaTpuLbl, U KHOMKa Bbixog 13 nporpaMmmbl (cm. puc. 6.1012). Matpuubl A un
B, nx pasmepbl N, Mo06bsBUM r106abHO.

type
{TForml }
{OnwncaHune opmbi}
TForml = class (TForm)
Buttonl : TButton;
Button2 : TButton;

Button3 : TButton;
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Button4 : TButton;

Editl : TEdil;
Edit2 : TEdit;
Labell : TLabel;
Label2 : TLabel,
LabeB :TLabel;
Label4 : TLabel,
LabeB :TLabel;
StringGridl : TStringGrid;
StringGrid2 : TStringGrid,;
private
{private declarations}
public
{public declarations}
end;
var
{Martpuubl A,B}
A,B: array [ 1.. 25, 1.. 25 ] of integer;
{n nx pasmepbl}
N,M: integer;
Lorml : TForml;

O6paGoTUMK KHOMKM BbIXOA M3 NporpamMMbl CTaHAapTeH U MpeacTaBfieH
HUXe.

procedure TLorml. Button4Click ( Sender : TObject);
begin

Close;
end;

Tenepb Hanuwem 06paboOTUMK KHOMKW BBOA, KOTOPbIA [OMXEH BBOAWUTH M
NpoBepsATb KOPPEKTHOCTb BBEAEHMSA pasMepoB MaTpulibl, yCTaHaBAMBaTb
cBoiicTBa KoMnoHeHToB StringGridl un StringGrid2 (kKonnyectso
CTPOK M CTON6UO0B), AenaTtb BUAMMbIM KOMMOHEHT StringGridl, KHOMKy
TpaHCNOHWPOBaHWE, HEBUAWMBIMUA KOMMOHEHTbI, OTBevalolMe 3a BBOJ
pasmepoB maTpuubl (MeTkn labell, label2, label3, nons Beoga
Editl nEdit 2, kHonky Bsop ).

procedure TLorml. ButtonIClick ( Sender : TObject);
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var i :byte; kod_n, kod_m, kod : integer;
begin
//BBOA pasmMepHOCTU MaTpuULbl.
/ICmBONbHAA MHpOpPMaLUsa NpeobpasoBbIBaeTCA B HNC/IOBYHO U
/I3anuncbiBaeTcs B
Val ( Editl. Text,N, kod_m); //nepemeHHy0 M
Val ( Edit2. Text,M, kod_n ); //n nepemeHHyt0 N.
/[Ecnn npeobpa3oBaHMe NPOLIO YCNELHO N BBELEHHbIE pasmepbl
/lypoBneTBOPAOT ONUCaHNIO
/ImaTtpuy A n B,
if ( kod_n=0) and (kod_m=0) and (N>0) and (N<26) and (M>0)
and (M<26)
then
//to
begin
/IBN3yanu3npyeTcs nepsas marpuua,
StringGridl. Visible := true;
Label4. Visible := mie; //cooTBeTCTBYOLLAN €1 HAANUCH,
Button2. Visible := true; //kHonkn "OuunctuTL"
Button3. Visible :=true; /v 'TpaHcnoHnpoBaHue".
with StringGridl do
begin
/IOnpepensem uucno ctpok (RowCount) n cronéuos(ColCounnl) B
//komnoHeHTe StringGridl.
ColCount :=M+1;
RowCount:=N+I;
/In HyMepyem CTPOKM U CTONGLbLI MaTpULbl.
for i :=1 to RowCount-1 do
Cells [0, i] := IntToStr (i),
for i:=1 to ColCount -1 do
Cells [i,0] := IntToStr (1i);
end;
StringGrid2. ColCount :=N+1;
StringGrid2. RowCount:=M+l;
end
else
begin
/[Mpn HeKOPPEKTHOM BBO/AE BblAaéTCA COOTBETCTBYIOLLEE COOOLLEHNE.
MessageDIgf "Paamepbl MaTpuLbl BBeAeHbl He BepHO !’, Mtinformation
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[mbOk ], 0);

/Y cTaHaBNMBalOTCA CTapTOBble MapamMeTpbl B MO BBOAA.
Editl. Text :="4 7;
Edit2. Text :="3

end;

end;

Tenepb HanuweMm 06paboTUMK KHOMKKW TpaHCnoHMpoBaHue. Mpu wWwenyke no
39TOW  KHOMKe CTAHOBMTCA  BUAWMbIM  KOMMNOHeHT StrigGrid2,
npefHasHaYyeHHbI AN  XpaHeHUs TPaHCMNOHMPOBAHHON MaTpuubl B,
cooTBeTcTBYtOWAA emy Haanucb (labelb), dopmupyetrca matpuua B.
MaTpuua B BbIBOAUTCA B KOMMNOHEHT StringGrid2. KHonka Bsog
CTaHOBUTCS HEBUAMMOW. TeKCT 06paboTyumka NpuBeLEH HUXe.

procedure TForml. Button2Click ( Sender : TObject);

var i, j :integer,;

begin

/[Bu3yanusnpyetca BTopas maTpuua,

/lcooTBETCTBYHOLWLASA €li HAAMUCh.

StringGrid2. Visible := true;

labeb. Visible := true;

fori:=1to N do //Llukn no HoMepam CTPOK,

forj :=1 to M do //Liukn no Homepam CTON6L0B.

//CunTbIBaHWE 3N1eMEHTOB MaTpuubl A3 KoMrnoHeHTa StringGridl.
Ali,j ] := StrTolnt ( StringGridl.Cells [j, i]);

with StringGrid2 do

begin

for i :=1 to RowCount-1 do //HymepyoTCa CTPOKM

Cells [0, i] := IntToStr (i);

for i :=1 to ColCount -1 do //v cTon6ubl KOMNoHeHTa StringGrid2, B
Cells [i,0] := IntToStr (i); //koTopom oTO6paxaeTca maTpuua B.
end,

//®opMmpoBaHMe TPaHCNOHMPOBAHHOW MaTpuLbl B.

fori:=1to N do //Llnkn no HoMepam CTpPOK,

forj :=1 to M do //LUiukn no Homepam CTONOL0B.

B[j, i]:=A[i]]

[I3nemeHTbl MaTpuubl B BbIBOAATCA B AUelikKn Tabnunubl Ha (opme,
fori :=1 to n do //LUukn no Homepam CTPOK,

forj :=1 to mdo //LUukn no HoMepam CTON6LOB.
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/IO6pallleHne K 3/1eMeHTaM MaTpULbl NPOUCXOAMT MO cToN6LaMm.
StringGrid2.Cells [i,j ]: = IntToStr (B[ j, i]);
Buutonl.Visible := False;

end;

OcTtanocb HanucaTb 06paboTUMK COOLITUA NPU  HaXaTUM Ha KHOMKY
OuncTuTb. Mpy WenyKe N0 3TON KHOMKE JO/MKHO MPOUCXOANTL CneaytoLlee:

O4YMCTKa COAEepPXMMOro KOMMOHEHTOB StringGridl,
StringGrid2;
KOMMOHEHTBbI StringGridl, StringGrid2 n

COOTBEeTCTBYOWME UM MeTKM labed u label5, a TakXKe KHOMKWU
TpaHcnoHnpoBaTb U OUYUCTUTL CTAHOBATCA HEBUAUMbBIMU;
CTaHOBUTCH BUAMMON KHOMKa BBof,;

B M0ONA BBOAA 3anuCbiBAlOTCA HayalbHble 3HayeHUa pasMepoB
matpuubl (N=4, M=3).

TekcT 06pa6OT‘-Il/IKa KHONKM OYUCTUTb C KOMMEHTAPUAMWN MPUBELEH HUXKE:

procedure TForml. Button3Click ( Sender : TObject);
var i, j :integer;

begin

/IOumncTKa KomnoHeHTa StringGridl.

with StringGridl do
for i :=1 to RowCount-1 do
forj :=1 to ColCount -1 do
Cells [j,i] := " ;

/IOumncTKa KoMnoHeHTa StringGrid2.

with StringGrid2 do
for i:=1 to RowCount-1 do
forj :=1 to ColCount -1 do
Cells [j,i] := 7 ;

/I]enaem HEBUAUMBIMW KOMMNOHEHTbI StringGridl, StringGrid2,
//labe4, labeB.

StringGridl. Visible := False;
StringGrid2. Visible := False;
label4. Visible := False;
labeB. Visible := False;

/IlenaeMm HEBUANUMbBIMW KHONKKW TpaHCnoHMpoBaTb” N "Ounctuts".
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Button2. Visible := False;

Button3. Visible := False;
/I enaem Buanmoli KHonky "Beog'”.
Buttonl. Visible :=True;
//3anncb HayvanbHbIX 3HAYEHWI pPa3MepoB MaTpuULbl

/I(N=4, M=3).
Editl. Text:="4 -
Edit2. Text =3 *;
end;

Mbl nofyynnu paboTtaroLLyo nporpammy Ass TPaHCMOHUPOBAHUA MaTpULbl.
Ha puc. 6.11 npegctaBfiieHbl pesynbTarbl TPAHCMNOHWPOBAHUA MaTPULbI
A2,4).

O6patnTe BHUMaHME Ha UCMO/Ib30BaHUE onepaTtopa NPUcoefnuHeHuns
with nmMa_KkomnoHeHTa do onepaTop;

KOTOPbIA ynpowiaeT AOCTYN K CBOWCTBaM KOMMOHeHTa. BHyTpu onepatopa
With wms KomnoHeHTa And obpaweHuMs K ero CBOWCTBAM MOXHO He
MCMO/b30BAaTb.

Hanpumep, AN OYMCTKM 3/1eMEeHTOB MaTpuLbl A BMECTO OMepaTopoB

for i :=1 to StringGridl. RowCoimt-1 do
forj :=1 to StringGridl. ColCount -1 do
StringGridl.Cells [, i]: =" 7;

6bIN UCMONb30BaH onepatop

with StringGridl do
for i :=1 to RowCount-1 do
forj :=1 to ColCount -1 do
Cells [j,i] := " ;

PaccmMOTpuUM HeCKONbKO 3agad4 o6paboTku MaTpuy. [Ans ux pelleHus
HaNOMHWUM YuUTaTeN0 HEKOTOpPble CBOMCTBA MaTpuL lpuc. 6.121
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Puc. 6.11. TpaHcnoHupoBaHue MaTpuubl A(2,4)

Puc. 6.12. CgolicTBa 3/1EMEHTOB MaTpuULbl

* €C/In HOMEpP CTPOKKM 3neMeHTa coBnagaeTt ¢ HOMeEpPOM CTO]'I6LI,a (r =1j
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), 3TO O3HA4aeT, YTO IJIEMEHT NEXUT Ha rnaBHOMN AvaroHanan MaTpulbl,

* €CNN HOMep CTPOKW npeBbillaeT HOMep cTtonéua (r > j), TO 3NeMeHT
HaXOANTCA HMXKE FNaBHON AuaroHanu;

e ecnu Homep ctonbua 6onblie HOMepa CTPOKM (I < j), TO 3NEMEHT
HaxOAWTCSA Bbllle FNaBHOW AnaroHanu;
* 3/1IEMEHT JNeXWT Ha Mob6OYHOW [AwnaroHanun, €ecnm ero  WMHAEKCHI

Y[0BNIETBOPSIOT PABEHCTBY i + j — J = n ;

« HepaBeHCTBO i+ j — 1< n XapakTepHO AN 3/1eMeHTa,
HaxofsLLerocs Bbllle NO6OYHONI AMaroHanw;
e COOTBETCTBEHHO, 3/MIEMEHTY NeXalleMy HWXe MOo6GOYHOIN AmaroHanw,

COOTBETCTBYET BblpaXeHue i + j — 1> n .

6.2 ANropMTMbl M NporpamMmmbl paboTbl ¢ MaTPULAMMU

PaccMOTpW HECKO/IbKO MPUMEPOB peLleHns 3agad 06paboTKn matpuy,.

3A0AUYA 6.3. Halitn cymmy 3M1eMEHTOB MaTpulbl, NexalluX Bbllle rfaBHOWA
AnaroHanu lem, puc. 6.13).

Puc. 6.13. PucyHoK K 3agaye 6.3
PaccmoTpuM [Ba anropuMTMa peLleHus JaHHOW 3ajauyn.

MepBblii anropuTMm pelleHns AaHHoW 3agadnm (cMm. puc. 6.141 nocTpoeH
cnegyrowmm obpasom. BHavane nepemeHHas S gns HakanjnBaHUA CyMMbl
06HynseTcs (S :=0). 3aTem ¢ NOMOLLbO ABYX LMKNOB (MepBblii MO CTPOKaMm,
BTOpOlM no cTonbuam) nepebupatoTcad BCE 3NEMEHTbI  MaTpuUubl, HO
HakannneaHue CyMMbl MPOUCXOAMUT TOSILKO B TOM Cny4ae, eCcin 3TOT 31EMEHT
HaxOoAWTCSA Bbllle rNaBHON gnaroHann (ecnu BbIMOAHSAETCA CBOMNCTBO i< j).
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TeKCT KOHCO/bHOTO nPUNOXXeHna ¢ KOMMeHTapuammn anBe,qéH HWXe,

var
a:array [ 1.. 15, 1.. 10 ] of real;

i, j, nm: integer; s :real;

begin

writeln ( ’BBeanTe pasmepbl Matpuubl ),

writeln ( ’n - KOAUYECTBO CTPOK, M - KO/IMYECTBO CTON6LOB );
readin ( n,m);

writeln (’Beegute matpuuy A ’);

fori:=1to ndo

forj :=1 to mdo

read (a [i,] ]);

s:=0;

fori:=1to ndo

forj :=1 to mdo

ifj>i then {Ecnun anemeHT NeXWT Bbile rNMaBHOW AnaroHanu, To}
s:=s+a [, ]; {HapawmBaem cymmy.}

writeln ( "matpuua A 7);

fori:=1to ndo

begin

forj :=1 to mdo

{3pecb BaxxeH hopmaT, 0Co6eHHO 06LLaa WupmHa nonal}

write (a[i,j]:8:3,7 ’);

writeln

end;

writeln ( ’cymma anemeHTOB MaTtpuubl ’, s :8 :3);

end.
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Puc. 6.14. bnok-cxema 3agauv 6.3 (anroputm 1)

ji=i+1,N ~A>-

LBblBo,q S 7

S:=S+A[i,j]
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Puc. 6.15. Bnok-cxema 3agaun 6.3 (anroputm 2)

Pe3ynbTaTbl paboTbl NporpaMMbl NpeAcTaBneHbl Ha puc. 6.16.
BTopoii anropuT™ pelleHuns 3Toi 3agaum npeacTaBfieH Ha puc. 6.15.

B HEM npoBepKa yCnoBusi i< j He BbINOMHAETCA, HO, TEM HE MEHee, B HEM
TaKKe CYMMUPYHOTCS 3/1E€MEHTbl MaTpULbl, HaxoAsLMECS Bbllle [/1aBHOWN
avaroHanu. Ons nosCHeHUs (MYHKLMOHWPOBAHWS anroputma obpaTtumca K
pucynky 6.13. B MepBOil CTPOKe 3a4aHHON MaTpuubl HEOOXOAMMO CMOXUTb
BCE 3/1IEMEHTbI, HauMHaa co BTOPOro. Bo BTOpOi — Bce, Ha4MHas C TPETLErO,
B i-/i CTpOKe npouecc cymmupoBaHuUs HauHETca ¢ (i +1)-ro anemeHTa K

Tak ganee. Takum o6pa3om, nepsblii LUK paboTaeT oT 140 N, a BTOpoil oT
i+l ag0M

Mpeagnaraem  yuTaTento  CaMOCTOSTENbHO ~ COCTaBUTb  MpOrpammy,
COOTBETCTBYHLLYH OMUCAHHOMY anropuTmy

Puc. 6.16. Pe3ynbTaTbl paboTbl NporpaMmMbl peLleHns 3agayum 6.3

SAOJAYA 6.4, BblUNCAUTb  KOIMYECTBO  MONOXKMUTENbHbIX  3/1IEMEHTOB
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KBafpaTHON maTpuubl , pacnofnoXeHHbIX N0 eé nepumeTpy WM Ha
AnaroHansax.

MaTtpuua 13 N cTpok u N cton6uos

N- HeyeTHoe N - ueTHoe
Puc. 6.17. PucyHOK K ycnosuio 3agaum 6.4

B KBagpaTtHOW maTpuue YMCio CTPOK PaBHO 4yucny CTonbuos. Mpexae yem
NPUCTYNNTL K peLleHUto 3afayn, pPacCMOTPUM pucynox 6.17. Ha KOTOpOM
n3obpaxeHa cxema [uaroHaneid  KBafpaTHbIX  MaTpuy, — PasNUYHOIA
pasMepHoCTH.

N3 pucyHka BUAHO, YTO HET HEOOXOAMMOCTM paccMaTpuBaTb BCE 3/1IEMEHTI
mMaTpuubl. [loCTaTOYHO PaccMOTpeTb 3/IEMEHTbI, PaCcno/IOXKEeHHbIE B NepBOl
W nocnefHeid CTpokax, B MepBOM W MOCMefHEM CTONOLAX, a TaKXe Ha
AnaroHansx KBajpaTHOW maTpuubl. Bce 3TW 3nemMeHTbl OTMeYeHbl Ha puc.
6.17. npuyém  YEpHbLIM  LBETOM  BbIeNeHbl  3NEMEHTbl, KOTopble
npuHagnexar CcTpokam, cTonbuam W fuaroHanam. Hanpumep, 3feMeHT

Ai.l nNpuHagNexuT nepBoi CTPOKe, NepBOMYy CTON6LY, W T[/1aBHOW

AnaroHann maTpuubl, anemeHT ALMAr HaxoguTcs B NOCnefHein CTPOKe,
nocnefHem cTonbue W NPUHAANEXWUT rNaBHOM AuaroHanu. Kpome ToOro,
ecm N — 4YMCNO HeyéTHOoe (Ha PUCYHKe 6.17 3Ta MaTpulia pacnonoxeHa
cnesa), TO CyLlecTByeT afeMeHT ¢ uHgekcom (N div 2 + 1, N div
2 + 1), KOTOpbl HaxoAWTCA Ha MepeceyeHWW rNaBHOW M MNOBGOYHON
avaroHanei. MNpy 4éTHOM 3HaveHUM par (MaTpuua cnpaBa Ha puUc. 6.171
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AnaroHanu He nepecekarTcs.

PaccMOTpVMM anroput™m pelleHus 3agaduv. [ns o6palleHns K 3femMeHTam
rNaBHOM AMaroHany BCMOMHUM, YTO HOMepa CTPOK 3TWUX 3/MeMEHTOB BCeraa

paBHbI HOMEpPam CTOI'I6LI.OB. |_|03TOMy ecnn napameTp 1 WU3IMEHAETCA

umknnyeckm ot 1 go N, TOo AN — 3MeMEeHT T[NaBHOW AnaroHanm.
Bocnonb3oBaBlWMCb CBOWNCTBOM, XapakKTEpHbIM AN5 31EMEHTOB MOBGOYHOW
AnaroHanu, nonyymm:. r+j —1= N —*j = N —i + 1,
cneposaTenbHo, Ans cTpok i=1,2, ...,N anemeHt Ji*gr_st] —
3feMeHT NO6GOYHOM AnaroHann. JfIeMeHTbl, Haxoffluecs No nepumeTpy
MaTpuubl 3anucbiBaloTcA cnegytowmm obpasom: JIrg —  3N1€eMEeHTHI,
pacnonoXxeHHble B nepsoii ctpoke (i=1,2, ..., N), 14r* — 310eMeHThl,
pacnonoXeHHble B nocnegHemn ctpoke  (i=1,2, ...,N) n,
COOTBETCTBEHHO, J1[4 — 3/1eMeHTbl, PacnosioXXeHHble B NepBOM CTO/6Le
Gg=1,2,...,N), /lr,ar— B nocnegHem ctonéue (i=1,2, ...,N).

ANroput™m 06paboTKM NOCTPOUM crefyowmm obpa3om: cHavasna obpaboTaem
3N1EMEHTbI, Pacno/iOXKEeHHbIe Ha AMaroHanax KeafpaTHOW MaTpuubl. [ns
aToro Heobxoammo B Kaxgoi ctpoke (i=1,2, ..., N) npoBepaTb 3HaK

3NEMEHTOB .arr M Aj.jv-i+l.

fori:=1to N do
begin
if(a[i i]>0)then k:=k+I;
ifa [i,N - i+1]>0 then k:=k+I;
end;

Tak KaK Yr/foBble 3/1EMEHTbl MaTpulbl YXe YYTeHbl NpuM NpPoBepkKe
AMaroHanbHbIX 31eMeHTOB, NPy 06paboTKe 3/1EMEHTOB, PACMOM0XEHHbIX N0
nepuMeTpy MaTpullbl, WX YUUTbIBaTb YXKe He HYXHO. [103TOMy Hajo
nepebpaTb 9NMeMeHTbl CO BTOPOro [0 MNpeAnocnefHero B MepBoii K
nocneaHeit cTpoke, B MePBOM W Moc/iefHeM CTONGLE.

fori:=2to N - 1do
begin
{Ecnn aneMeHT HaxoAUTCA B NepBOI CTPOKe.}
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if(a[l i]>0)thenk:=k+I;

{Ecnun aneMeHT HaxoAWUTCA B MOCNeAHel CTpoke.}
if (a [N, i] >0) then k:=k+I;

{Ecnun aneMeHT HaxoauUTCs B NepBoM cTonbue.}
if(a[L] >0) then ki=k+I;

{Ecnn anemMeHT HaxoAuTCs B nocnefHemM cTonobue.}
if (a [i,N] >0) then k:=k+I;

end;

3aTeMm HY)XXHO MpoBepUTb, He Obll M 3NeMeHT, HaxoAAWuics Ha
nepecevyeHMn AuaroHanen, nofcynTaH fABaxAbl. 3TO MOrn0 MNPoOU3oNTH
TOMIbKO B TOM cny4vae, eci N — HeYéTHO M 3N1eMeHT, PacrnofiOXEHHbIR Ha

nepecevyeHnn ,D,MaFOHaHEVIA, MONOXUTESNEH.

if(Nmod2<>0)and (a[ndiv2+ 1, ndiv2 + 1]>0) then
ki=k -1;

Hwe nprBeféH NOMHbLIA TEKCT KOHCO/ILHOTO NPUMIOXKEHNUA PeLleHns 3ajayun
6.4 C KOMMeHTapuamu.

var a :array [ 1.. 10, 1.. 10 ] of integer;

i,j, N, k :integer;
begin

write (’N=");

readin (N);

//BBOA MCXOAHOW MaTpULbl.
writeln ( ’Bsegute matpuuy A ),
fori:=1to N do
forj ;=1 to N do
read (a[ij];
//BbIBOA, NCXOAHON MaTpULbl.
writeln ( ’bbina BBefeHa maTpuua A: °);
fori:=1to N do
begin
forj :=1 to N do
write (a[ij], " )
writeln;
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//O6paboTKa 3/1EMEHTOB, PACNONOXEHHbIX Ha ANaroHanax maTpuubl,
fori:=1to N do
begin
if(al[i i]>0) then k:=k+I;
ifa [ i,N-i +1]>0 then k:=k+I;
end;
//O6paboTKa 3/IEMEHTOB, PACMOOXEHHbIX MO NEPUMETPY MaTpuULbl,
fori:=2to N - 1do
begin
if(a[l i] >0) then k:=k+l,
if (a [N, i] >0) then k:=k+I;
if(a[L] >0) then k:=k+I;
if (a [i,N] >0) then k:=k+I;
end;
{Ecnn anemeHT, HaxoAALWMIACA Ha NepecevyeHnn gmaroHanei, NoacynTaH 4B
{T0 YMEHbLINTb BbIYNC/EHHOE 3HAYEHME K HAa OfMH.}
if (nmod 2<>0) and (a [N div 2+1,N div 2+1]>0) then
ki=k _1;
writeln (" k=", k);
end.

Ha puc. 6.18 npepctasneHbl pe3ynbTaTbl paboTbl MporpamMmmbl  peLleHus
3ajaun 6.4.
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Puc. 6.18. Pe3ynbTaTbl pelieHnsa 3agaum 6.5

3AO0AYA 6.5. TposepuTb, ABMAAETCA NU 3afaHHasd KBagpaTHas MaTtpuua
eIMVHNYHOWA.

EAVHWYHON Ha3biBAlOT MaTpWLy, Y KOTOPOI 3/1EMEHTbI [NaBHON AuMaroHanm
— eAVHNLbI, a BCE OCTaNbHble — Hynu. Hanpumep,

\° y
Pewatb 3agayy Oyaem Tak. [peAnonoXxum, 4To MaTpuua eauHu4YHas

(pr:=true) u nonbiTaeMcs fokKasaTb ob6bpaTHoe. B gBOMHOM UuKe No no
cTpokam (i :=1,2,...,N) m no no crtonbuam (j :=1,2,...,N)
nepebupaem BCe 3/1IEMEHTbI MaTpuLbl. ECiv AnaroHanbHblii 3feMeHT (I = j
) He paBeH efuHULE UM 3NeMEHT, PACNONOXEHHbIA BHe gnaroHanu (£ ¢ j
), He paBeH HYNW”, TO B /OIMYECKYH TMepeMeHHYH pr 3anucbiBaem

3HaueHne false W npekpawaem nNpoBepKy (aBapuitHO MOKUAAEM LMKN).
Mocne yMkna NnpoBepsieM 3HayeHWe pr. Ecnv nepemeHHas pr no NpexHemy
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paBHa true, TO MaTpuua eguHu4yHada; B NPOTUBHOM C/y4dae OHa TaKoBOW

He aBndeTcA. BNoK-cxeMa anropuTMa peLleHusa 3ajadyn npefcTaB/ieHa Ha puc.
6.19.

Puc. 6.19. Bnok-cxema anroputma pelleHus 3agadm 6.5

program pr_6_5;
vara :array [ 1.. 10, 1.. 10 ] of real;
i, J, n:integer;
p r:boolean;
begin
writeln ( ’Bsegute pasmep matpuubl ’);
readin (n);
writeln ( ’Beegute matpuuy ’);
fori:=1to ndo
forj :=1to ndo
read (a[i,j]);
{Mpegnonoxum, 4To MaTpuua eanHN4YHan,}
{1 NnpncBOMM NOrMYecKoii NepeMeHHO 3HauyeHue "nctmHa".}
{Ecnun 3Ha4yeHne 3TON NEPEMEHHON NpK BbIXOAE M3 LKA HE UBMEHUTCSH, 3T
{6yneT 03HayaTb, YTO MaTpuLa AeACTBUTENbHO eAUHNYHAA.}
pr := true;
fori:=1tondo
forj :=1to ndo
if((i=j)and (a[ij]<>1))or ((i<>j)and (a[ij]<>0))
then
{Ecnv aneMeHT NeXWUT Ha rNaBHOW fMaroHann U He paBeH eAWHMULE UIKN 3N
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{nexuT BHe rNaBHOI ANaroHanu U He paBeH HYN, TO}
begin
{nornyeckoin nepemMeHHON NPUCBOUTb 3HaYeHMe "NoXxb"}
{310 OygeT 03HayaTb, YTO MaTpuLa eANHNYHON He aBnseTcs,}
pr := false;
{BbINTK N3 UuKna.}
break;
end;
{MpoBepKa 3Ha4YeHMs IOrNYECKON NePEMEHHON 1 MevyaTb pesynbTarta.}
if pr then
writeln ( ’MaTpuua eguHndHan ’)
else writeln ( ’Matpuua He aBNseTCA 4UHUYHON );
end.

3AAAYA 6.6. lMNMpeobpasoBaTb MCXOAHYH MaTpuLy TaK, 4YTOObl MOCMEAHWIA
3N1eMEHT KaXaoro cronbua Obll 3aMeHEH pPasHOCTbD MUWUHUMANbHOIO W
MaKCVMaJIbHOrO 3/1EMEHTa B 3TOM >XKe CTOoN6Le.

Ona pelieHns AaHHON 3aJaynm Heo6XO0AMMO HalTW B KaXAoOM CTOOLe
MaKCUManbHbIi U MWHUMaNbHbLIA 31eMEeHTbl, NOCNe 4Yero B MNOCAeAHWUIA
3NemMeHT cTonbua 3anucatb UX pasHOCTb. B/OK-Cxema anroputMa peLleHus
npusegeHa Ha puc. 6.20.

Hwke npmnBefEH TEKCT KOHCONbLHOTO NMPUNOXKEHUSA C KOMMEHTapUAMMU,

program pr_6_6;
var a :array [ 1. 25, 1.. 25 ] of real;
i, j, n,m: integer;
max, min: real;
begin
{BBog pa3mepoB maTpuubl.}
writeln ( ’BeeguTte pasmepbl maTpuubl );
readin ( n,m);
{BBoa ucxofgHoi maTpuubl.}
writeln ( ’Bsegute matpuuy °);
fori:=1tondo
forj :=1 to mdo
read (a[ij];
{MocnepoBaTensHO nepebupaem BCe CTONOLbLI MaTpULbl.}
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forj ;=1 to mdo
begin
{MakcumanbHbIM 1 MUHUMAaNbHbIM 0O6BAB/SAEM MEPBbIA 3N1EMEHT TEKYLLEro
{cTon6ua matpuubl.}
max:=a [ L1, ];
mini=a[1,]];
{MocnenoBaTencHoO nepebupaem BCe 3NEMeHTbI B TekyLlem (j-m) cTonbue}
{maTpuubl.}
fori:=2to ndo
begin
{Ecnn Tekywnii 3neMeHT 60NbLLIe MaKCMManbHOro, TO ero 1 06bABNsSEM}
{makcumanbHbIm.}
ifa [i,j ]>max then max:=a [i,j ];
{ECnu TeKyLWwuin 3n1eMeHT MeHbLle MUHUMaNbHOr0, TO ero 1 06bsABAsSEM}
{MUHUMaNbHbLIM. }
ifa [i,j J<min then min:=a [i,j ];
end;
{B nocnefHuii aneMeHT cToN6Ua 3anncCbiBaeM PasHOCTb MeXAY MaKCUManbl
{MVHUMaNbHLIM 31eMeHTaMn cTon6ua.}
a[nj]:=max_min;
end;
{BbiBOg Npeobpa3oBaHHON MaTpuLbl.}
writeln ( 'Mpeo6pasoBaHHas matpuua ’);
fori=1 tondo
begin
forj :=1 to mdo
write (a [i,j]:7:3,7 )
writeln;
end;
end.
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Puc. 6.20. Bnok-cxema anroputma peLieHus 3agadm 6.6

Tenepb [faBalTe CcoO34afMM BU3yanbHOe TMPUIOXEHME, peanusyloLlee
pacCMOTPEHHbI anroputM. 3a OCHOBY BO3bMEM Qopmy (cM. puc. 6.9% u
MPOeKT TpaHcnoHuposaHma matpuubl A (N, M), paspaboTaHHble NS 3a4a4un
6.2. OKHO  (opMbl  Heckonbko u3meHum  (‘puc. 6.9 KHonky
TpaHcnoHupoBaHue nepemmeHyem B [lpeobpa3oBaHue MaTpuubl, a
ceorictBom Caption wmeTkm label5 yctaHoBuM T[lpeobpa3oBaHHas
maTpuua A. Kpome Toro, nameHum csoinctso Caption gopmbl (cMm. puc. 6.211
OKHO M3MeHEHHOI (hopMbl NpPeaCcTaBieHO Ha puc. 6.21.

O6paboTunkm KHonok Beoa, OumcTuTb, BbIXog M3 nporpammbl M3MEHATCS
mano. PaccmoTpum  anroputm paboTbl 06paboTuMKa  KHOMKM
Mpeobpa3oBaHne MaTpuubl. B aTom o06paboTyumke OygeT MPOU3BOAUTLCA
CUMUTbIBaHME MaTpulbl U3 KOMMNOHeHTa StringGridl, npeobpasoBaHue
matpuubl A Mo anroputmy, npefcTaBleHHOMY Ha puc. 6.20. BbIBOS
npeo6bpa3oBaHHOW MaTpuLbl B KOMMNOHEHT StringGrid2.
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Puc. 6.21. OKHO (hopmbl peLueHuns 3agaun 6.6

TekCT MoAyns  BM3yanbHOTO MPUMIOXEHWUS  pelleHus 3ajaunm 6.6 cC
KOMMEHTapUsMU NPUBEAEH HUXE.

unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls, Grids;
//IOnuncanne opmbl
type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
Button2 :TButton;
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Button3 : TButton;
Button4 : TButton;
Editl :TEdit;
Edit2 :TEdit;
Labell : TLabel;
Label2 : TLabel;
LabeB :TLabel;
Label4 : TLabel;
LabeB :TLabel;
StringGridl : TStringGrid;
StringGrid2 : TStringGrid,;
procedure ButtonIClick ( Sender : TObject);
procedure Button2Click ( Sender : TObject);
procedure Button3Click ( Sender : TObject);
procedure Button4Click ( Sender : TObject);
private
{private declarations}
public
{public declarations}
end;
var
Ararray [1..25, 1. 25] ofreal;
N,M: integer;
Lorml :TForml;
implementation
{TForml }
//O6paboTyUMK KHOMKK 'Bbixog 13 nporpaMmbl”,
procedure TForml. Button4Click ( Sender : TObject);
begin
Close;
end;
//O6paboTUMK NEepBoOin KHOMKN — KHOMKW BBOAA PasMepHOCTM MaTpuLbl,
procedure TForml. ButtonIClick ( Sender : TObject);
var i :byte; kod_n, kod_m, kod :integer;
begin
//BBof pa3mMepHOCTU MaTpuULbl.
/ICumBONbHAA NHGOpMaLMa Npeobpa3oBbIBAETCA B YMC/IOBYHO U
//3anuceiBaeTca B nepemeHHble N 1 M.
Val ( Editl. Text,N, kod_m);
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Val ( Edit2. Text,M, kod_n);
/[Ecnn npeobpasoBaHue MPOLLSIO YCMELWHO N BBeAEHHbIE pasMepbl
/lypoBneTBOPAOT oNMucaHno matpuy, Aun B,
if ( kod_n=0) and (kod_m=0) and (N>0) and (N<26) and (M>0)
and (M<26)
then
//to
begin
//Bn3yanu3npyeTcs nepsas matpuua,
StringGridl. Visible := true;
/lcooTBeTCTBYOLLAs eli HafAMNUCh,
Label4. Visible := taie;
/IKHOMKK "OYncTnTL"
Button2. Visible :=true;
/In "TpaHcnoHnpoBaHue"
Button3. Visible := true;
with StringGridl do
begin
ColCount :=M+1;
RowCount:=N+I;
/In HyMepyOTCA CTPOKK 1
for i :=1 to RowCount-1 do
Cells [0, i] := IntToStr (i);
/lcTon6ubl NepBoi TabnuLbl.
for i:=1 to ColCount -1 do
Cells [i,0] := IntToStr (1);
end;
StringGrid2. ColCount :=M+1;
StringGrid2. RowCount:=N+l;
end
else
begin
/[Mpn HeKOPPEKTHOM BBO/E BblJaeTCA COOTBETCTBYIOLLEE COOOLLEHNE.
MessageDlg ( ’Pa3mepbl MaTpuLbl BBeLEHbI HEBEPHO! ’,
MtInformation, [ mbOk ], 0);
/Y cTaHaBNMBalOTCA CTapTOBble MapamMeTpbl B MO/S BBOAA.
Editl. Text =4 7;
Edit2. Text =3 7;
end;
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end;
//O6paboTumk KHOMKK "T1peobpa3oBaHne MaTpuubl™,
procedure TForml. Button2Click ( Sender : TObject);
var i, j :integer;
max, min:real;
begin
StringGrid2. Visible := true;
labeB. Visible = true;
fori”~1 to N do //Liukn no HoMepam CTPOK.
forj :=1 to M do //Unkn no Homepam CcTON6L0B.
/ICUunTbIBaHME 31EMEHTOB MaTpuLbl A3 KOMNOHeHTa StringGridl,
Al[i,j]: = StrToFloat ( StringGridl.Cells [j, i]);
with StringGrid2 do
begin
for i :=1 to RowCount-1 do //n HymepytoTCS
Cells [0, i] := IntToStr (i); //cTpokmn n
for i :=1 to ColCount -1 do //cTon6ubl BTOPO MaTpULbl.
Cells [i,0] := IntToStr (i);
end;
/IPeweHne 3agaun 6.6.
forj ;=1 to mdo
begin
{MakcumasnbHbIM 1 MUHUMANbHbIM 0OBABMISAEM MEPBbIA 3NEMEHT TEKYLLEro
{cTonbua matpuubl.}
max:=a [ 1,] ];
min:=a[1,]];
{MocnenoBaTencHo nepebupaem Bce 3NeMeHTbl B TekyLlem (j-m) cTonbue}
{maTpuubl.}
fori:=2tondo
begin
{Ecnn Tekywmii 3neMeHT 60NbLLIEe MaKCMManbHOro, TO ero 1 06bABAsEM}
{makcumanbHbIm. }
ifa [i,j ]>max then max:=a [i,] ];
{ECnu TeKyLWwKin 3n1eMeHT MeHbLle MUHUMaNbHOr0, TO ero 1 06bsABAsSEM}
{MUHUMaNbHbIM. }
ifa [i, j J<minthen min:=a[i,j ];
end;
{B nocnefHwuii aneMeHT cToN6La 3anuCbiBaeM pasHOCTb MeXAY MaKCUManbl
{MUHUMaNbHbLIM 31eMeHTaMn cTonbua.}
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alnj]:=max_min;
end;
/I2nemeHTbl Npeo6pa3oBaHHON MaTpuLbl A BbIBOAATCS B AYEliKK
/[Tabnuubl Ha (opme.
fori”~1 to N do //Llukn no HOMepam CTpOK.
forj :=1 to M do //LUukn no Homepam CTONGLOB.
/[3anuck anemeHTa npeobpa3oBaHHON MaTpuubl A B fveliky StringGrid2.
StringGrid2.Cells [], i] := FloatToStr (A[ i, 1);
/l0enaem NepByt0 KHOMKY HEBUAUMOIA.
Buttonl. Visible := False;
end;
//06paboTumMK KHOMKK "OUncTuTh"
procedure TForml. Button3Click ( Sender : TObject);
var i, j :integer;
begin
/IOumncTKa KomnoHeHTa StringGridl.
with StringGridl do
for i :=1 to RowCount-1 do
forj :=1 to ColCount -1 do
Cells [j,i] := " ;
/IO4ncTka KomnoHeHTa StringGrid2.
with StringGrid2 do
for i :=1 to RowCount-1 do
forj :=1 to ColCount -1 do
Cells [j, 1] :== "
/Idenaem HeBMANMbIMW KOMMOHeHTbI StringGridl, StringGrid2,
/llabe4, labeB.
StringGridl. Visible := False;
StringGrid2. Visible := False;
labeW.Visible := False;
labeB.Visible := False;
/[0enaem HEBUAMMBIMU KHOMKKW ‘TpaHcnoHuposatb"” n "Ounctuts".
Button2. Visible := False;
Button3. Visible := False;
/[O0enaem BnanMmMol KHoMKy "Bsoa'.
Buttonl. Visible :=True;
//3annch HavanbHbIX 3HaYeHWU pasmepoB maTpuubl (N=4,
1IM=3).
Editl. Text:="4
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Edit2. Text :=’3
end;
initialization
{$1 unitl.Irs}
end.

Ha puc. 6.22 npefcraB/ieHO OKHO C pe3y/bTataMmy peLleHuns 3agadn.

3AO0AYA 6.7. TomeHATb MecTaMu N-W WU r - CTON6UblI MaTpuLbl
A{K, M).

3ajaya CBOAMTCA K OGMEHY ?r-ro M ?*-ro aneMeHTa BO BCEX CTpOKax
MaTpULLbI.

bnok-cxema npusefeHa Ha puc. 6.23.
Hwxe npuBeféH NUCTUHT KOHCOMLHOTO MPUIOXEHUSA C KOMMEHTapUAMMU.

type matrica=array [ 1.. 15, 1.. 15 ] of real;
var

a :matrica;

i,j, km, n, r :byte; b :real,

begin

//BBof pa3smepoB MaTpulbl,

write ( k= "); readIln (k);

write ( 'm="); readIn (m);

//IBBog maTpuubl A.

writeln ( "Matpuua A ’);

fori :=1 to k do

forj :=1 to mdo

read (a[i,j]);

//BBOA HOMEPOB CTONOLOB MaTpULbl, NoA/exalnx 06MeHy,
repeat

write ('n=");

readIn (n);

write (’r=");

readin (r);

{BBog, cuMTaeTCA BEPHbIM, €CN MW T He 6ONbLUE M U He paBHbI APYr Apyry.]
until (n<=m) and (r<=m) and ( n<>r);
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{3}'IE‘MeHTbI CTO}'I6LI|6. C HOMEPOM I 3aMEHUTb 3/1IEMEHTaMM CTO]'I6LI,3. C HOMEP
fori:=1to k do

begin

b:=a [i,n]

afin]l:=aflir];

alir]:=b

end,;

writeln ( "Mpeo6pasoBaHHas matpuua A ’*);
fori :=1 to k do

begin

forj :=1 to mdo

write (a[1,j]:7:3,7 )
writeln;

end;

end.

Puc. 6.22. PesynbTaTbl pelieHna 3agaym 6.6
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Puc. 6.23. Bnok-cxema anroputma pelleHus 3agaumn 6.7

Pe3ynbTaTbl paboTbl NporpaMMbl NpuUBeAeHbI Ha puc. 6.24.

Puc. 6.24. Pe3ynbTaThl peweHunsa 3agayun 6.7

3A0AYA 6.8. lMpeobpa3oBaTb MaTpuuly A (T ,IT) Tak, 4TOGbl CTPOKM C
HEYETHbIMU MHAEKCaMKn 6blv yNnopsaLoYeHbl Mo y6bIBaHWUIO, C YETHBIMU —

Nno BO3pacTaHmio.
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Kamp,aﬂ CTPOKa MaTpuubl ABndeTca ogHOMEPHbIM MaCCUBOM. |_|03TOMy ans
ynopagodyeHna CTPOKM U CTO]'I6LI,a MOXHO MWCMNONb30BaTb O0ObIYHbIE
aJITOPUTMblI  COPTUPOBKN MaCCUBOB. I'IpM peweHnn 3apgavyu HE‘O6XO,D,VIMO
nocnenoBaTtesibHO npocmMaTpuBatb BCE€ CTPOKWM MaTpulbl, €Ccnnm HOMEP
CTPOKM HeLJéTHbIIZ, TO COPTUPYEM CTPOKY METOAOM MYy3blPpbKa MO y6bIBaHI/IlO,
MHaye — Mo BO3pacTaHWUIO. Bnok-cxema aToro anropnTma npeacrtabssieHa Ha
puc. 6.25.

Puc. 6.25. Bnok-cxema anroputma pelleHuns 3agadmn 6.8

HuXe npeacTaB/ieHO KOHCOMbLHOE MPpeanoXeHne ans pelleHns aToW 3afayn C
KOMMEHTapUAaMn.

var a :array [ 1.. 15, 1.. 15 ] of real;
j, i, km, n :byte; b :real;
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begin
//BBOg, pasmepoB MaTpuLbl.
writeln ( ’BBeguTEe W M N’);
readin (w, n);
//BBO4, MaTpuubl,
writeln ( "Matpuua A 7);
fori:=1to mdo
forj :=1 to ndo
read (a[i,j]);
/IMpeobpa3oBaHMe MaTpuLbl,
fori:=1to mdo
if (i mod 2)=0 then {Ecm HOMep CTPOKM YeTHbIN, TO}
begin {ynopsgounts ee 3/IeMeHTbI M0 BO3pacTaHuio.}
{YnopsgoyeHme CTPOKM MaTpuLbl METOLOM My3bipbKa N0 BO3pacTaHWUto.}
for k:=I to n-1 do
forj :=1 to n-k do
ifa[i,j]>al[ij+1] then
begin
b:=a[ij]
ali,jl:=ali,j +1]1;
alf[ij+I]:=b;
end
end
else {Ecnm HOMep CTPOKM HEYETHbIW, TO YNOPALOUYUTL ee 3/1IeMeHTbI Mo}
{y6bIBaHunI0.}
{YnopsgoyeHne CTPOKM MaTpuULbl METOLOM My3bipbKa No yOblBaHWO.}
for k:=I to n-1 do
forj :=1 to n-k do
ifa[i,j]<alij+1] then

begin

b:=a [i] ]
ali,jl:=ali,j +11;
al[ij+I]:=b;

end;

//BbiBOA Npeo6pa3oBaHHOM MaTpULbl,
writeln ( ’npeo6pa3oBaHHas maTpuua A ’);
fori:=1to mdo
begin
forj ;=1 to ndo
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write (a [i,j]:7:3,7 );
writeln
end
end.

Ha puc. 6.26 npuBeeHbl pe3ynbTaTbl paboThl NPOrpammbl.

Puc. 6.26. PesynbTaTbl pellieHna 3agayum 6.8

3A0AYA 6.9. 3agaHa MaTtpuua UenbiX MONOXKUTENbHbIX Yncen A(n, T)-

CcopmupoBaTth BeKTOp P (n), B KOTOPbIA 3anucaTb CyMMY MPOCTbIX YMCES
KaXOM CTPOKM MaTpuubl B YETBEPUYHON CUCTEME CYUMUCIEHUA; ecnn B
CTPOKE HET MNpOCTbIX 4MCeNn, B COOTBETCTBYKOLWMIA 3N1EMEHT Maccua
3anucatb umcno 0.

[ns pelweHns 3TOM 3afaynm HaM NOHAaf06ATCA (PYHKLMM NPOBEPKU, ABASETCS
I YXUCNO NPOCTbIM, M MepeBofa LENoro yucia B YETBEPUUHYHD CUCTEMY
cyumcneHuns. ANToOpuTM NPOBEPKMW, ABNAAETCA /IM UYMCNO MPOCTbIM, YXKe
HEO4HOKpaTHO paccmaTpuBancad B KHure. @DYHKUMA 3TOW  NPOBEPKM
nogpo6bHO paccmaTpuBanacb B rfnase 5 npu peweHun 3agaunm 5.7. ToaTomy
3[eCb NPOCTO NMPUBEAEM eé TEKCT.
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function prostoe (N:integer ): boolean;
var i :integer;

p r:boolean;
begin
if N<1 then pr := false
else
begin

pr = true;

fori:=2to N div 2 do

if (N mod i= 0) then

begin
pr := false;
break;
end;
end;
prostoe:= pr;
end;

B aToli ke rnaBe 5 Mbl paccmaTpuBanu anroputm (puc. 5.42) n dyHKUUIO
nepesoja (function
perevod (N:real;P:word; kvo :word) :real; ) BeWecTBeHHOro
ynucna B p-4YHYH cucteMmy cumcneHus (3agaya 5.10). HyxHasa Ham QyHKUmMA
nepeBofa LeNoro 4umcna B YETBEPUYHYK CUCTEMY CUUCNEHUA ABMAETCH
YacTHbIM C/Ny4YaeM pacCMOTPEHHON paHee QyHKuuM perevod. Huxke
npuseféH TekCT QyHKuMmM perevod4, KoTopas MepeBOAUT Lenoe
MOJIOXKNTENIbHOE YMCNO0 B YEeTBEPUUHYIO CUCTEMY CHUCNEHUA.

{PyHKLMA NepeBoja Lenoro yncna N B YETBEPUYHYHO CUCTEMY CHUCNIEHNUA,
function perevod4 (N: word ): word;

var si, i, g, ost:word,;
begin
{B nepemeHHOI Si Mbl Oyaem cobupatb YACNO B YeTBEPUYHOI cUCTeMe}
{cuncneHunsa.}

si = 0;
{B nepemeHHO1 q Oygem nocnefoBaTe/lbHO XpaHUTb CTENEHW LECATU; BHaY;
{Tyga 3anucbiBaeM 1 - gecaTtb B 0 cTeneHn, a 3aTem B Lukne 6ygem}
{nocnepoBaTtensHO YMHOXaTb q Ha 10.}
q:=1
{MepeBog Lenoro yncna, NoKa YNCNo He ctaHeT paBHbiM 0.}
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while (N<>0) do
begin
{Bbluncnsem ost - ouepefHOM pas3psas YMcna, Kak oCTaTok oT genieHns N Ha
{(ocHoBaHue cucTembl cuucneHns).}
ost :=N mod 4;
{OuepenHoii pa3pag umcna ymHoxxaem Ha 10 B cteneHn iH go6asnsem K}
{opmupyemomy uucny si.}
si ==sl+ost * q;
{YmeHbLuaem umcnio N B 4 pasa NyTem Le/I0YUC/IeHHOTo fefleHnsa Ha 4.}
N1:=N1 div 4;
{Popmupyem cnegyroLyo cTeneHb LecaTKn.}
g:=q * 10;
end,;
//Bo3BpallaemM YMCA0 B YETBEPUUYHOW CMCTEME CUMCNEHNS,
perevod :=si;
end;

B Kafoli CTPOKe Haflo HaiTW CyMMYy MPOCTbIX YMCEN, a 3aTeM NONYyYEHHOE
UMCNO MEpeBecTM B  UYETBEPUUHYK CUCTEMY cuucneHus. TloaTomy

HeobxoguMMO  ana  KaxgowW cTpokm  (i:=1,2,..,n) BbIMO/HUTb
cnegytwoulee: obHynuTb cymmy S (S:=0), opraHu3oBaTb LWKI MO
anemeHtam CcTpokum (j:=1,2,...,m), BHYTPU KOTOPOro MpPOBEPATH,

ABNATCA NN TeKyWwWnid 3nemeHT A i, j NpoCcTbiM, W €ecnu ABNSAETCH,
fo6aBnsATb ero K cymme S. llocne BbiIxoga M3 UMKNa N0 j HeoBXoAMMO
NPOBEPUTL, ObIIN NN B CTPOKE C HOMEPOM i npocTele yucna (S>0), un ecnu
OblNn, NepeBecTU S B YETBEPUYHYIKO CUCTEMY CUUC/IEHUSA U CHOPMMPOBATH
COOTBETCTBYHOLWMI aneMeHT maccua P (P [i ] :=perevod4 (S)).
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Puc. 6.27. Bnok-cxema anroputma pelleHuns 3agadm 6.9
Brok-cxema anroputma npusBejeHa Ha puc. 6.27.
MONHBIA TEKCT KOHCOMBbHOIO NPUIOXKEHUS NPUBEAEH HUXE,

program pr_6_9;
function prostoe (N:integer ): boolean;
var i : integer;
p r:boolean;
begin
if N<1 then pr := false
else
begin
pr :=true;
fori:=2to N div 2 do
if (N mod i= 0) then
begin
pr = false;
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break;
end;
end;
prostoe := pr;
end;

function perevod4 (N: word ): word;
var si, g, ost:word;
begin
{B nepemeHHOI Si Mbl 6yaeM cobupaTb YMCN0 B YETBEPUYHOIA cucteme}
{cuncnennsa.}
si = 0;
{B nepemeHHoOIi g 6ygem nocnefoBaTe/lbHO XPaHWUTb CTENEHW AECATU, BHaY;
{Tyga 3anucbiBaem 1 - gecatb B 0 cTeneHn, a 3aTem B Lukne 6ygem}
{nocnepoBarte/sibHO YMHOXaTb  Ha 10.}
q:=1
{MepeBoA Lenoro yncna, Noka YUCNo He cTaHeT pasHbiM 0.}
while (N<>0) do
begin
{Bbluncnsem ost - ouepefHON pas3psg YMcna, Kak octTaTtok oT geneHus N Ha
{(ocHoBaHue cucTeMbl cumucneHuns).}
ost :=N mod 4;
{QOuepeaHoli paspsg umcna ymHoxxaem Ha 10 B cTeneHn iH gobasnsem K}
{hopmupyemomy umucny si.}
si :=sl+ost * q;
{YMeHbLuaem yncno N B 4 pasa nyTem LEeOYUCIEHHOro gefleHnsa Ha 4.}
N:=N div4;
{Popmupyem cnegyrowyto cTeneHb AecaTku.}
g:=q *10;
end;
//Bo3BpallaeM 4nucno B YETBEPUUHOM CUCTEME CHMUCNEHUA.
perevod4 = si;
end,
var S, i, j, n,m: word;
a:array [ 1. 25, 1. 25] ofword;
p:array [ 1.. 2 5] of word;
begin
//BBOg, pasmepoB MaTpuLbl.
writeln ( ’BeefuTte pasmepbl MaTpuubl ’);
readln ( n,m);
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//BBOA MaTpubl.
writeln ( ’Beegute matpuuy A ’);
fori:=1tondo
forj =1 to mdo
read (A[ i, j D;
{MocnepoBaTenbHO Nepebupaem BCe CTPOKM MaTpuubl 418 GOPMUPOBaHUSA
{NpocTbIX Yncen KaXxAon cTpokmn.}
fori:=1tondo
begin
/[BHayane cymma pasHa Hy/to.
S:=0;
/[Mepebupaem BCe 3/1EMEHTbI B i-i1 CTPOKE MaTpuULbl,
forj :=1 to mdo
/[Ecnn ouepeaHO 3NEMEHT B i-l CTPOKe MaTpuULbl - MPOCTOe YKCNO,
/ITo pobaBnsgem ero K cymme.
if prostoe (A[ i,j ]) thens :=s+A[ i, ];
{Ecnun B CTpOKe 6bINN NPOCTbIE YMCAA, TO UX CyMMY NEPEBOAMM B YeTBepuY
{cuctemy cuncneHns n 3anucoiBaem B plil.}
ifs>0thenp [i]:= perevodd (s)
{Ecnn B CTpOKe He 6b1710 NpocTbIX Yncen, 1o p[i]:=0.}
elsep[i]:=0;
end;
//BblBOA CHOPMMPOBAHHOIO MaccuBa P.
writeln ( "Maccus P ),
fori:=1tondo
write (P [i],” 7);
writeln;
end.

Pe3ynbTaTbl paboThbl NPOrpamMmmbl NpeAcTaBfeHbl Ha puc. 6.28.
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Puc. 6.28. PesynbTaTtbl paboTbl NporpaMmbl peLleHns 3agaum 6.9

3AL0AYA 6.10. HanucaTb nporpaMmy yMHOXeHUs AByx matpuu: A(N, M)
n B(M, L).

HanoMHMM HeKoTopble CBEAEHMA U3 Kypca MaTeMaTuKu. YMHOXaTb MOXHO
TO/IbKO MaTpulbl, Yy KOTOPbIX KOMMYECTBO CTONOLOB B MNEpBOA MaTpuue
coBnagaer C KO/IMYeCTBOM CTPOK BO BTOpOiA Matpuue. Martpuua-
NMpou3BefleHne VMeeT CTOMbKO CTPOK, CKOMbKO 6blfI0 B MepBOi matpuue u
CTONbKO CTONOLLOB, CKOMbKO 6blN0 BO BTOpOi. Takum 06pasom, npu
yMHOXeHun matpuubl A (N, M Ha maTtpuuy B (M, L) nonyuaetcd marpuua
C(N, L) . Kaxpablii 3anemeHT Matpuubl C[i,j] 9aBnsetca CKanspHbIM
npoussefeHneM i -l CTPOKM MaTpuubl A u j -ro cronbua matpuubl B. B

06LLemM Buae hopmyna AN HaX0XKAEHWUs aNeMeHTa Ci.j MaTpuubl UMeeT BUA:
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ii=1i,N

ir

Clijl:= 0

1f

i,M J

Cli,jl:=CJiJ]+A[i,k]*B[k,j]

Puc. 6.29. Bnok-cxema YMHOXEHUA ABYX MaTpuL,

M
Gij — /~"Q-ikbkj; (6-1)
fc=L

rmei —1,.,Nwnj =1 ...L.
PaccmoTpum 6Gonee noapobHo dopmupoBaHme wmatpuubl C(3,2) Kak

npoussegeHua matpuy A(3,3) nB(3,2).

aue6n +mai2&2i 0-11712 + 012722 + 013732
a2IM L+ 022721 + a21nN12 + A'298&22 + a23°32
031" L+ 032721 + A33MML,  031~12 + 032722 + A33&32y

CnenyeT nomHuTs, yto A mB () B mA .
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EHOK-CXEMa, peann3yrowaa YMHOXEeHNe KaXKAoro anieMeHTa MaTpulbl C no
thopmyne (6.1), npueegeHa Ha puc. 6.29.

Huxe npuBeagH TeKCT MporpaMMbl YMHOXeHWs ABYX MaTpul, C
KOMMEHTapusMm.

type
matrica=array [ 1.. 15, 1.. 15 ] of real;
var
a, b, ¢ : matrica;
i, j,M,N, L, k :byte;
begin
//BBof pasmepoB matpuL,
writeln ( ’BBegute nmmun 1°);
readin (N, M, L);
/[BBopa matpuubl A.
writeln ( 'MaTpuua A ’);
fori:=1to N do
forj :=1 to M do
read (a[ij];
//BBop maTpuubl B.
writeln ( "Martpuua B 7);
fori:=1to M do
forj :=1to Ldo
read (b [i,j]);
/I®opmupoBaHme matpuubl C.
fori:=1to N do
forj :=1to Ldo
begin
{B Cl[i,j] 6yneT XpaHUTbCA pe3y/nbTaT CKansipHOro}
{YMHOXeHUS A CTPOKN Ha j-i cTonbew.}
cujl:=0
for k:=1 to M do
cli,jl:=cli,jl+ali, k] *b [k,
end;
//BbiBOA MaTpuubl C=AB.
writeln ( ’matpuuya C=A*B ’);
fori:=1to N do
begin
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forj :=1to Ldo
write (¢ [0,j]:7:3, " )
writeln;
end;
end.

PesynbTar paboTbl NpefctasneH Ha puc. 6.30.

Puc. 6.30. Pesynbtatbl paboTbl MporpaMmbl YMHOXEHUSA [BYX MaTpul,

3ALAYA 6.11. B maTtpuue HatypanbHbiX yncen A,(/1; M) HaiNTK CTPOKM, B
KOTOPbIX HaxoAWUTCH MaKCUMasbHOe W3 MPOCTbIX YMCen. ONEeMEHTbl B HUX
ynopsaAoymMTb No BoO3pacTaHWi. Ecnv B maTpuue HEeT MpOCTbIX YUCEN, TO
0CTaBUTb €€ 6e3 N3MEeHEHUIA.

Mepen pelweHMeM 3afadn OTMeTUM €& HeKoTopble 0co6eHHocTM”. B
MaTpPULE MOXET He ObiTb MPOCTbIX YMCEN, MAaKCUMalbHbIX 3HAYEHU MOXET
OblTb HECKO/IbKO, U MPX 3TOM HEKOTOPbIE U3 HUX MOTYT Haxo4UTbCA B OLHOM
CTpOKe.

Mpwn pelleHnn 3agayun Ham NoHaao06sTCca cneayrolme NOANPOrpaMMbi:
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1. ®dyHKUMA Prostoe, KoTopas MpoBepseT, ABAdeTCca U ynucno P tuna
word npocteiM. OHa BO3BpaLLaeT 3HayeHue true, ecam yucno P —
npoctoe, u false — B NPOTUBHOM cC/ydyae. 3aronoBoK (YHKULUU
NMeeT BUg

function Prostoe (P :word ): Boolean;

2. Mpouegypa Udal, kotopas M3 MaccumBa 4yucen X yganser 3HayeHus,
BCTpeyatlouimecs 6osee OAHOro pasa. Y npouefypbl fABa napameTpa:
maccue X ¥ ero pasmep N, 06a — napameTpbl-NepeMeHHbIe.
3arofioBoK npoueaypbl UMeeT BUA;

procedure Udal ( var X: massiv; var N: word );

Mepes onucaHwem npouesypbl CcnegyeT onucaTb TUN  JaHHbIX
massiv (Hanpumep, massiv = array [1..200] of
word). bnok-cxema npouesypbl Udal npeactasneHa Ha puc. 6.31.
YpaneHve nNOBTOPAKOWMUXCA 3/1EMEHTOB  MPOUCXOAUT  C/efyHoLWwmMm
o6pasom. pocmaTpmBaloTCA BCE 3/1IEMEHTbI, HauyMHas CNepBoro, i -i
3NIeMeHT CcpaBHMBaeTCs €O BCeMu nocnegywowmmu. Ecam, 70
BCTPETW/ICA MOBTOPSAIOLWLMIACA 371eMeHT, M Mbl yjanseM M3 Maccusa
3N1eMeHT C HOoMmepoM j. AnroputMm ypaneHus 6bl1  Nogpo6HO
paccmoTpeH B rnase 5.

3. ®dyHkuma Nalichie Bo3Bpawaer true, ecnM 4ucno a
npucyTcTByeT B MaccuBe b, n false — B nNpoTuBHOM cnyuae.
3aronoBoK npoueaypbl UMeeT BUA:

function Nalichie ( a :word; b : massiv; N: word );

Bnok-cxema (hyHKLMW NpefcTaBneHa Ha puc. 6.32.

4. Tpoueagypa Vozr ynopsnoyeHUs wmaccmea X MO BO3pacTaHUIO.
ANropuTMbl  ynopsfoyveHMsa paccmaTpuBanncb B rnase 5. 34ecb
aBTOpamMmn MCNoMb30BaACA afropuTM COPTUPOBKM METOLOM My3blpbKa.
Y npouegsypbl Vozr pABa napametpa: MaccuB X (mapametp-
nepemeHHas) u ero pasmep N (napameTtp-3HayeHue). 3arosioBOK
npoueaypbl UMeeT BUA:

procedure Vozr (var x : massiv; N:word );
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Puc. 6.31. bnok-cxema npouegypbl Udal
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Puc. 6.32. bnok-cxema (yHkumm Nalichie

PaccMmoTpum 60nee noapo6HO anropuTM pelleHus 3agaunm 6.11, KOTOpbIl
npueeaéH Ha puc. 6.33—6.34.

Mocne BBofa matpuubl (610K 1—4) npegnonaraem, 4To MNPOCTbIX Yucen
HeT. B noruuyeckyto nepemeHHyto Pr 3anucbiBaem false, KakK TO/bKO
BCTPETUTCA MNPOCTOE YMCNO, B TMEPEMEHHYH Pr 3anuwem true.
KonnyectBo MakCMMa/ibHbIX 3Ha4YeHWd cpean MNpPoCTbiX 4ucen pasHo O
(k:=0) (6nokb5).

389



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep

[ns npoBepku, ABNAETCS M NPOCTbIM YUC/IOM KaXAbIA 3N1eMEHT MaTpuLbl,
obpauiaemca K yHKuum Prostoe. Ecam umcno npoctoe (650K 8),
npoBepsiemM, NepBoe /M 3TO MPOCTOE yucno B matpuue (610K 9). Ecnm ato
nepsoe MNPOCTOE YMCNO, TO MepPenucbiBaeM €ro B MepeMeHHYyH Lwax, B
NnepemMeHHyl K 3anucbiBaeM 4ucio 1 (KONMyecTBO MakCMMyMOB paBHO 1),
HOMep CTPOKW, B KOTOPOW HaxoAMTCS MaKCMMyM, 3anucbiBaeM B MacCuMB mas
nog HomMepom KA B cBfi3n C Tem, 4YTO B MaTpuue ecTb MPOCTble 4ucna, B
nepeMeHHyt Pr 3anucbiBaem true (6nok 10). Ecnnm 3To He nepsoe
npoctoe u4wucno, cpasHuBaeM A [i,j] C nepemeHHON wax. Ecmu
Afi,j]>max (6nok 11), To B nepemeHHyw wax 3anuwem AJfi,j], B
nepemMeHHyl K 3anuwem 1 (eCTb OAMH MaKCMMyM), B mas [K] 3anucbiBaem
i — HOMep CTPOKW, rae HaxXoauTCA MakCMManbHbIl anemeHT (610K 12). Ecnu
Afi,j]=max (6nok 13), To BCTPETMNOCb 4YWUCNO, PaBHOE MEPEMEHHONA
max. B 3Tom cnydvae 3HayeHWe K yBenuuvBaem Ha 1 um B mas [K]
3anncbiBaeM HOMeEpP CTPOKW, The HaxOoAWUTCSH 3/IeMEHT, paBHblA max. B
pesynbTaTe ABOMNHOIO LUKIa 06paboTKM BCeX 31eMeHTOB MaTpuubl (610Kku 6
—14) B nepeMeHHOl max OygeT XpaHWUTbCA MaKCMManbHOe W3 MPOCTbIX
yncen, B NePeMeHHON K — KONM4YeCTBO MakKCMMyMOB, B MaccuBe mas U3 K
3NeMeHTOB 6YyayT XpaHWTbCA HOMepa CTPOK, rhe Haxo4ATCA MaKcUMasbHble
3HayeHuWe cpeam MPOCTbIX yYucen matpuubl. B nepemeHHon Pr XxpaHuTcs
true, ecnn B matpuue ecTtb npoctble unucna, false — B MPOTUBHOM
cnyyae. Ecnv B maTpuue HeT npocTbiXx uucen (6nok 15), BbIBOAUM
COOTBETCTBYHOLLee coobuieHne (610K 16), B NPOTMBHOM C/lyyae C NMOMOLLbIO
npoueaypbl Udal (6nok 17) ypansem K3 MaccMBa mas 37eMEHTHI,
BCTpeyatolinecs 6onee ofgHoro pasaf] 3ateM npocMmaTpuBaeM BCe CTPOKWU
maTpuubl (U4MKN HauyuMHaetcs 6nokom 18). Ecnm HOMep 3TOM  CTPOKM
npucyTcTBYeT B maccuee mas (610K 19), To nepenncbiBaeM TEKYLLYHO CTPOKY
matpuubl B MaccuB b (6nokm 20—21) u obpaliaemca K npouegype
ynopsgoveHns maccmea no BospactaHuio Vozr (610K 22). YNopafoYeHHbIi
maccuB b nepenucbiBaem B i -0 CTPOKYy Matpuubl A (6noku 23—24). Ha
nocnefHeM 3Tane BbIBOAMM Ha 3KpaH Matpuuy A nocne npeobpasoBaHus
(6nokun 25—27).
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Puc. 6.33. bnok-cxema pelueHusi 3agaym 6.11 (Hayano)
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Puc. 6.34. Bnok-cxema pelleHune 3agaumn 6.11 (Npoao/mKeHue)

Huxe npuBeféH  NUCTUHT  BCeli  NporpaMMbl  C  NOAPOGHbLIMU
KOMMEHTapUSMU.

{Tun gaHHbIX massiv 6yaeT MCNONb30BaTLCA MPU ONUCAHMK npoueayp.}

type

massiv=array [ 1.. 200 ] of word;

{PyHKLMA prostoe nposepseT, aBngeTca v yncno N npocTbiM (true) nnm He
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{(false).}
function prostoe (N:word ): boolean;
var pr :boolean; i : word;
begin
if N>0 then
begin
{Mpegnonaraem, uyto yncno N - npocrtoe (pr=true).}
pr := true;
{Mposepsem, genntca nu uncno N Ha kakoe nnm60o n3 yncen ot 2 go N/2.}
fori:=2to ndiv2 do
{Ecnn BCcTpeyaeTcs 4ncno i, Ha KoTopoe aenutca N, To}
if N mod i =0 then
begin
{uncno N He aBnsetcsa npoctbiM (pr=false) n}
pr := false;
{BbIXOANM 13 LMKNa.}
break;
end
end
else pr := false;
{/mMeHn PyHKUUN NpucBamMBaem 3HayeHWe NepemMeHHo pr.}
prostoe = pr;
end;
{Mpouepypa udal yganset n3 maccmea X afieMeHTbl, KOTOpble BCTpeyatTCcsA}
{60nee ogHoro pasa. X, N ABnstoTca napametTpamMu-nepeMeHHbIMU, Tak Kak
{3HayeHns BO3BpaLLAIOTCA B FOOBHYI NMPOrpamMmy npu Bbi30BE NPOLeAypbl
procedure udal ( var x : massiv; var n :word );
var i, j,m: word;
begin
i:=1
{MpocmaTpmBaem BCe 3/1IeMeHTbI, Ha4YnHas ¢ nepsoro i=l,2,...,N;i-ft anemeH
{cpaBHuBaem c nocnegyrownmm j=i+l,i+2,....n.}
while (i<=n) do
begin
j =i+l
while (j<=N) do
{Ecnu x[i] paBHO X[j], TO BCTPETMACA NOBTOPAIOLUIACH 3NEMEHT -}
ifx [i]=x[]]then
begin
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{ypansem ero (x[j]) n3 maccua.}
form=jto N _1 do
x[m]:=x[m+ 1];
{Mocne yganeHns aneMeHTa KOMYECTBO 3/1EMEHTOB YMEHbLUaeM Ha 1, npu =
{He nepexoamMM K cnefytoLeMy 3/IeMeHTY, TakK Kak nocse yganeHuns nog j-m}
{HOMepOM HaxoAUTCSH YXKe APYroi 3NeMeHT.}
N:=N-1;
End
{Ecnu x[i] He paBHO X[j], TO NepexoAnM K CneaytoLLemy anemMeHTy.}
elsej :=j +1;
i=1+1;
end;
end;
{DyHKums nalichie Bo3BpalllaeT true, ecim YACNO a BCTpeYvaeTcsa B maccuse}
{b, false - B npoTBHOM Cnyyae.}
function nalichie (a :word; b : massiv; n :word ): boolean;

var
p r:boolean;
i :word;
begin
{Mpeanonaraem, 4To B Maccuee b He BCTpevaeTcs 3HadYeHue a - pr=false}
pr := false;
{Mepebrpaem BCe 3/1EMEHTbI Maccuga.}
fori=1 to N do

{Ecnn ouepefHOW 3neMeHT maccuBa b paBeH 3HaAUYeHWO @, TO B Pr 3aMnuCbHo;
{true}
ifb [i]=a then
begin
pr := true;
{v BbIXOANM U3 UMKNA.}
break
end;
{AMeHn pyHKLUMN NprcBamBaem 3HayeHWe NepemMeHHon pr.}
nalichie == pr
end,
{Mpouepypa vozr ynopsagoymeaeT Maccus X No BO3pacTaHuUo.}
procedure vozr ( var x : massiv; n :word );
{X saBnseTca napameTpoM-nepemMeHHON, UMEHHO MacCVB ¥ BO3BpaLLaeTcs B
{ronoBHyto nporpammy npu BbI30Be NpoLeaypbl vozr.}
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var i, j, b :word;
begin
fori:=1to N -1 do
forj:=1to N -ido
ifx [J ]>x [j +1] then

begin
b:=xTj1;
x[i1: =x[j +11;
X [ +1]:=b;
end
end;
/IHaunHaeTca oCHOBHasA nporpamma,

var
N, M, i, j, k, max :word;
A:array [ 1.. 20, 1.. 20 ] of word;
pr, L :boolean;
mas, b : massiv;
begin
{BBoauM 3nemMeHTbl matpuubl A}
write (’N= "); readln (N);
write ( M= "); readln (M);
writeln (> Matrica A’);
fori:=1to N do
forj :=1 to M do
read (A[ L] D;
{Mpegnonaraem, 4To B MaTpuLle HET NPOCTbIX Yncen.}
Pr:= false;
{KonnyecTBo 3NeMeHTOB, paBHbIX MakcMMasbHOMY, pasHo 0.}
K:=0;
{Mepebupaem Bce 3fieMeHTbI B MaTpuue.}
fori:=1to N do
forj :=1 to M do
begin
{O6paltaemcs K pyHKUMN, KOTOpas npoBepsieT, seasetca nu uncno Ali,jl}
{npocTtbim.}
L:= Prostoe (A[ i, ]);
{Ecnu uucno npoctoe, n}
if L then
{ecnn npocToe YMCNo BCTPETMIOCH NepPBbI pas,}
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if not Pr then
begin
{3anuceiBem B prtrue,}
Pr:= taie;
{yBennunsaem KonnM4eCcTBO MaKCMMYyMOB Ha 1, MOXHO Obl/I0 MPOCTO Hanuc;
{k:=1}
k:=k+I;
{3710 uncno 3anuceiBaem B NepeMeHHY0 LWax. ITO NepBoe NPoOCToe YKUcno,
{npegnonaraem, 4To OHO MaKCUMasibHOe.}
max:=A[ i, ] ];
{B mas[k] 3anucbiBaemMm HOMepP CTPOKMW, rae xpaHutcs umucno Afi,j].}
mas [k]:=i
end
else
{Ecnmn A[i,j] - He nepBoe NPOCTOe YMCNO, TO CPaBHMBAEM Max U Tekyllee}
{npocToe 3HauyeHne maTpuubl A}
if A[ i,j ]>max then
{Ecnn AJl,j]> max, T0}
begin
{KONMYeCcTBO MaKCMMYMOB PaBHO 1, T. K. BCTPETUACSH HanbONbLWIMNIA B AaHHbI
{MOMEHT 3NneMeHT.}
k:=1;
{B nepeMeHHyt0 max 3anucbiBaem A[i,j].}
max:=A[ 1, ] ];
{B mas[K] 3anuncbiBaeM HOMep CTPOKK, rae XxpaHutcs uucno Alij}
mas [k]:=i
end
else
{Ecnu Ali,j]J=max (BCTpeTnnCca aNeMeHT, paBHbIA MaKCUMyMy), TO}
if A[ i, j ]=max then
begin
{KonnyecTBO MaKCMMyMOB yBenn4yMBaem Ha 1,}
k:=k+I;
{B masfk] 3anucbiBaeM HOMEpP CTPOKMK, rae xpaHuTtcs umcno Alijl.}
mas [K]: =i
end
end;
{Ecnu B pr octanocb 3HauyeHue false,To BbIBOAUM COOOLLEHME, YTO B MaTpuL,
{HeT NpoCTbIX Yncen,}
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ifnot Pr then writeln ( ’B matpuue A HeT NPOCTbIX Yncen )
else
begin
{vHauye ygansem 13 maccuBa mas HoMepa CTPOK, FAe XpPaHATCA MaKCUMyMbl,}
{noBToOpAIOLWMECA 3/1EMEHTDI.}
Udal ( mas, k );
{Mepebupaem BCe CTPOKU MaTpuULbl.}
fori:=1to N do
begin
L:= Nalichie ( i, mas, k );
{Ecnn HoMep CTPOKM NPUCYTCTBYET B Maccuse mas,}
if L then
begin
{T0 nepenucbiBaeM CTPOKY B Maccus b,}
forj :=1 to M do
blil:=ALi]]
{ynopsgounsaem maccus b no sospactaHuio.}
Vozr ( b,M);
{¥YnopsgoYeHHbIn MacCUB 3annCbiBaeéM Ha MECTO i-i1 CTPOKK maTpuubl A}
forj :=1to M do

Alijl:=b[j]
end
end;
writeln ( ’Mpeo6pa3osaHHaa matpuua A *);
fori:=1to N do
begin

forj :=1 to M do
write (A[i,j ], 7);
writeln;
end
end
end.

PesynbTaTbl paboThbl NporpaMmMbl NpuBeAeHbl Ha puc. 6.35.
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Puc. 6.35. PesynbTaTsbl pelieHunsa 3agaum 6.11

ABTOpPbl PEKOMEHAYIOT YuTaTeNl0 MO PacCMOTPEHHbIM anropuTMam W
KOHCO/IbHBIM  MPUIOXeHUaM 3agady 6.7—6.11 paspaboTtaTb BU3yaslbHble
MPUNOXXEHWNA, aHaNOTUYHbIe TeM, KOTOpble Obln pa3paboTaHbl Ans 3afay 6.2
n 6.6.

B 3aBeplueHnn 3TOl rnaBbl pacCMOTPUM "AMHAMUYECKME MaTPULbI".

6.3 [AnHamunyeckune matpuubl

MoHATME AMHAMMYECKOr0 MaccyBa MOXHO PacnpoCTPaHUTb M Ha MaTpuubl.
OnHamunyeckasa maTpuua npeacTaBnser cobol mMacCcuB yKasaTenen, KaxAapblii
N3 KOTOPbIX afipecyeT OfHY CTPOKY (MM oguH cTonbel).

PaccmMoTpuM onucaHve MHaAMUYeCcKoW MaTpuubl. MycTb eCTb TUMbl JAHHbIX
massiv M ykasaTenb Ha Hero din_massiv.

type massiv=array [ 1.. 1000 ] of real;

din_massiv=Amassiv;
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OunHamunyeckaa maTpuua X 6yaet npeacTaBnsaTb co60l MacCUB yKasaTenei,

var X: array [ 1.. 100 ] of din_massiv;

PaGoTaTb C MaTpuLell Hafo cneaytoL MM 06pasom:

1. Onpegenutb eé pasmepbl (Nyctb N — 4mcno cTpok, M — uucno
CTON6LOB).
2. BblgenuTtb namaTb NoA Matpuuy,

fori:=1to N do
getmem(X[ i],M * sizeof (real));

Kaxablii anemMeHT cTaTtudyeckoro maccma X[i] — yKasaTenb Ha
AWHaMUYecKnin maccus, coctoawmin u3 M anemeHTtoB Tuna real. B
cTatnyeckoM maccuse X Haxoautcs N ykasaTeneil.

1 Ana obpatyeHuns K  3/EMEeHTY  AMHaMW4eCKoW MaTpuLbl,
pacnonoXeHHoMy B i-ii  CTpOKe W j-M cTOn6ue, cneayet
MCNONb30BaTb KOHCTPYKLUMIO A3blka Typ6o Mackanb X[i 1 1[j ].

2. Mocne 3aBepleHns paboTbl C MaTpuuein Heob6XxoAMMO 0CBOGOAMTHL

namMmsTh.

fori:=1to N do
ffeemem (b [i],M * sizeof (real));
PaccmoTpuM paboTy C AMHAMMYECKO MATPULLE Ha CnefyloLeM npuMmepe.

3A0AYA 6.12. B Kax0i CTPOKe MaTpuubl BellecTBEHHbIX yncen B(N, M)
ynopsago4nMTb N0  BO3PacCTaHUK  3/IEMEHTbl, PaCMo/iOXKEHHbIE  MeXAay
MaKCMManbHbIM N MUHUMA/IbHbIM 3HAYEHNAMM.

ANropuTMbl  YNOPSAOYEHNS pacCMaTpUBaNMCb B T[naBe 5, OCHOBHbIe
NMPUHUMNbLI PaboTbl C MaTpuLaMu — B NpeAblayLMX naparpagax Tekyluel
rnaBbl, NO3TOMY B KOMMEHTApPUAX K TEKCTY NMPOrpamMmMbl OCHOBHOE BHUMaHWeE
y/[leNeHo 0CO6EHHOCTAM PaboThl C AUHAMUYECKUMM MATPULLAMMU.
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{OnucbiBaem TUN JaHHbIX Massiv Kak maccnB 1000 BelLeCTBEHHbIX Yncen.}
type massiv=array [ 1.. 1000 ] of real;
{Y«ka3atenb Ha maccuB.}
din_massiv=Amassiv;
{Tvn gaHHbIX Matrica - CTaTUYECKNIA MaCCUB yKasaTenen, Kaxablil aNemMeHT
{KoToporo sBnAeTCA apPecoM MaccvBa BELLECTBEHHbIX Yncen.}
matrica=array [ 1.. 100 ] of din_massiv;
var
Nmax, Nmin, i, j, n,m, k :word;
{OnucaHa gnHammnyeckas matpuua b.}
b : matrica;
a, max, min : real;
begin
{BBoanm uncno ctpok N n uucno ctonbuos M.}
write ( 'N="); readIn (N);
write ( 'M= "); readln (M);
{Bblgensem namaTb Nog MaTpuLy BelleCTBEHHbIX yncen pasmepom N Ha M.
fori:=1to N do
getmemf b [i],M * sizeof ( real));
{ Beogum Matpuyy B. }
writeln ( * Matrica B 7);
fori:=1to N do
forj :=1to M do
read (b[i]lal[j]);
{B KaXfo/i CTPOKe Haxo4MM MaKCUMasbHbI/, MUHUMaNIbHbINA 3/1EMEHTbI U U
{n 3anemeHTbI, pacnofioXXKeHHble MeXAY HUMU, ynopagoymBaem "MeTO4OM}

{ny3bipbKa".}

fori:=1to N do

begin

{MoncKk MMHNUMaNbHOro, MakKCMManbHOro 3NeMeHTa B i-ii CTPOKe MaTpuubl T
{HomepoB.}

max:=b [i]N[1];

Nmax: = 1,

mini=b [i]n[1]

Nmin:=1;

forj :=2 to M do

begin

ifb [i]n [j ]>max then
begin
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max:=b [1]1/1[]j ];

ninax:= j

end,;

ifb [i]n [j]<minthen

begin

min:=b [i]n[j];

mnin:= j

end;

end,

{ECnn MUHMMaNbHbI 3NEMEHT PacnonoXKeH MO3XKe MaKCMManbHOro, nmin un

{meHsemM mecTamn.}

if nmax<nmin then

begin

J :=nmax;

ntTiax;=nmin;

nimiin:= j;

end,;

{B i-TOIN CTpPOKe ynopsLoYMBaem 31EMeHTbI, PACMOMOXEHHbIE MEXAY NMin v

{nTax, "mMeTo40M Ny3blpbKka™.}

ji=1

while nmax-1 - j>=nmin+l do

begin

for k:=nmin+l to nmax-1 - j do

ifb [i]1[k]>b [i]n [k+1] then
begin

a=b [i]n[k];

b[i]A[Kk]: =b[i]A[k+I];
b[i]ln[k+]]:= g

end,

TR

end;

end;

{ BblBOAMM Mpeobpa3oBaHHY maTpuuy. }
writeln ( Y nopsagoyeHHas matpuua B 7);
fori:=1to N do

begin

forj :=1 to M do

write (b[i]A[j]:6:2, )

writeln
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end;
{ OcBob6oxgaem namaTb. }
fori:=1to N do
freemem (b [1],M * sizeof (real));
end.

PesynbTaTthbl paboTbl NpOrpamMmbl NpegcTaBaeHbl Ha puc. 6.36.

[OnHaMmunyeckas maTpuua MOXET OblTb 4OCTATOMHO 60/bLUOW, (aKTUYECKN eé
pasmep OrpaHuWyeH ToNbKO 06bEMOM CBOGOAHON NamMATK.

B 3akntoueHnmn rnasbl npuBefeéM 3afayn 419 CAMOCTOATE/IbHOIO peLleHus.

Puc. 6.36. PesynbTaTbl pelleHna 3agayum 6.12

A Nnn h[2][4],
2) TpaHCnoHWpOBaHHasA MaTpuua — MmaTpuua, NonyvyeHHas U3 WUCXOLHOWA

mMaTpuubl A (N, M) 3aMeHOW CTPOK Ha CTON6LbI.
3) CaoiicTtBy (hopmbl Caption NpuMCcBOEHO 3HayeHMe TpaHCMNOHMPOBaHMeE
mMaTpuLbl.

Ha nepeceyeHnn gmaroHanein HaxoauTcs anemeHT ¢ uHaekcamn (N div
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2 + 1, N div 2 + 1)

5> BocCnonb30BaBLWNUCHL NOTUYECKUMUA onepaunamn and n or 3TO CNOXHOe

ycnosue MO>XHO 3anncatb TaK:

|f(ir = )and(a\li, ;s <> 1norcr o J)and{a[i,j] o o))tken...
BTOPbl PEKOMEHAYOT ynTaTendMm BHUMATENIbHO U3YYUTb 3TOT MPUMEP,

B HEM CKOHUEHTPWUpPOBaHbl MpPakTNn4eCkn BCE OCHOBHblIE MOMEHTHI,

pacCMOTPEHHbIE HaMK A0 CUX NOP.

7) B maccuee mas 6y,qu XPaHNTbLCA HOMepa CTPOK, B KOTOPbIX HaxoAgUTCA

MaKCUMYM.

8) Ecnu HEKOTOpPbIE MaKCMMa/lbHble 3/IEMEHTLI HaxoAATCA B O,EI,HOI\/JI CTPOKeE,

TO B MaccnBe mas eCTb NOBTOPAOLLNECA INTEMEHTHI.
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O6paboTka (hainnos cpeacteamm Free Pascal

B gaHHOW rnase 6yoyT pacCMOTpeHbl BO3MOXHOCTU f3blka Free Pascal gns
paboTbl ¢ (arinamn. o xofy W3NOXKEHMA MaTepmana uuTaTeNnb Takxke
MO3HaKOMUTCA C KOMMNOHeHTamu Lazarus, npegHasHayeHHbIMW NS Bbl6opa
(hainna.

MpeaBapuTeNbHO AaBaliTe MO3HAKOMUMCS C TUMamMu (aiinos.

7.1 Tunwl thalinos B Free Pascal

BBoA faHHbIX C KnaBumaTypbl yfobeH npu 06paboTke He60/blNX 06HEMOB
UHpopmayun. B cnyyae 006pabOTKM MaccMBoB, COCTOALWMX U3  COTEH
3/1EMEHTOB, MCNOMb30BaTb BBOA AaHHbIX C KnaBMaTypbl HepauuoHanbHo. B
NoAo06HbIX cny4vasx gaHHble YA0OOHO XpPaHWUTb B (haitnax. MNporpamma 6yaet ux
CunTbIBaTb, 06pabaTbiBaTbh M BbIBOAUTL pe3y/bTaTbl HA 3KpaH WAW B (haiin.
PaccMOTpUM, KaK 3TO MOXHO cAenaTb.

C TOYKM 3peHMs nporpammucta Bce (aiinbl MOXHO pas3fenuTb Ha Tpu
Knacca:

* TUNWU3NPOBAHHbIE;
* BEecTUNOBbLIE;
e TEKCTOBblE.

daiinbl, cocTosLMe N3 KOMMOHEHTOB OAHOroO Tuna (Uenble, BeLW,eCTBEHHbIE,
MaccuMBbl U T. A4.), YAC/O KOTOPbIX 3apaHee He onpefesieHO U MOXET ObiTb
No6bIM, HasblBalOTCA  TUNWU3UPOBAHHLIMMU. OHu 3aKaH4mMBalTCA
cneyuanbHbIM CUMBONOM "KOHel, (aiina ", XpaHATCS B [ABOMYHOM BUAe,
COLepPXMNMoe NofOo6HbIX (halinoB HeNb3s NPOCMOTPETb 0ObIYHLIM TEKCTOBbLIM
pefaKTopoM, AN UX NPOCMOTPA HY)XXHO NucaTb CneunanbHyo nporpaMmy.

B 6ecTunosbIX haiinax nHHopmaLma CUMTbIBAETCA U 3anucbiBaeTcs 6/10Kamu
onpefenéHHoro pasmepa. B mofo6HbIX (haitnax XpaHATCA AaHHble NH60ro
BMAA U CTPYKTYpbI.

TekcToBble (haliibl COCTOAT U3 NHO6bLIX CMMBOOB. IMpu 3annucnm MHPopMaLmm
B TEKCTOBbIN (halin BCe [aHHble MpeobpasytoTcas K CMMBOJILHOMY TwMy, B

KOTOPOM U XpaHaTcs. MpPocMOTpeTb AaHHble B MOJOGHOM (haiine MOXHO C
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NMOMOLLbI N060ro TEKCTOBOrO pefaktopa. MIHhopmaumsa B TEKCTOBOM (haiinie
XPaHUTCA MOCTPOYHO. B KOHUE KaXAoN CTPOKM XpaHWUTCA CheuunanbHblii
CMMBON "KOHel, cTpokum ". KoHel camoro ¢aiina 0603Ha4aeTcs CMMBOJ/IOM
"KoHeL, harina "

Ons paboTbl c haiinamm B nporpamme cneayetr onucaTb (halinosyto
nepeMeHHyt. [ns paboTbl C TEKCTOBbIM (painsiom (harinoBas nepemeHHas
(Hanpumep f) onucbiBaeTcs € NOMOLLLIO CNY>XEBHOro cnosa text.

var f :text;

Ans onucaHWs TUNWU3MPOBAaHHLIX" (haiiloB MOXHO onucatb (aiifoByto
NnepeMeHHy cneayroumnM o6pa3om:

var f : file of Tum;
BecTnnoBblli (haitn onucbIBaeTCa C MOMOLLbIO cnyxXebHoro cnosa file.

PaccmMOTpUM HECKO/IbKO NpUMepoB onucaHuna (*)aVIJ'IOBbIX nepeMeHHbIX,

type

massiv=array [ 1.. 25 ] of real;

ff= file of real;

var

a :text; {Painosas nepeMeHHan a Ans paboTbl C TEKCTOBLIM (hainiom.}

b : ff, {Paiinosas nepemeHHas {419 paboTbl C aiiyloM BelLeCTBEHHbIX YNCe.
c :file of integer; {PainoBas nepemeHHas ¢ Ana paboThl ¢ ainnom Uenbix}
{umncen.}

d :file of massiv; {®aiinoBas nepeMeHHas d gna paboTbl C TUNU3NPOBAHHbLIM
{taiinom, anemeHTaMy KOTOPOro ABNAKTCA MacCcuBbl U3 25 Bel,eCTBEHHbIX

PaccmoTpuM nocnefoBaTenbHO paboTy € hailnamm Kaxaoro tuna.

7.2 PaboTa c TUNN3NPOBaAHHbIMUK (hannamu

3HAKOMCTBO C MeTogamu 06paboTKM TUNU3NPOBAHHLIX (HalilOB HAUYHEM C
noAnporpamMm, KoTopble SBAAOTCA 06LWMMMN ANS BCEX TUMOB (haiifios.

7.2.1 Mpouyepypa AssignFile
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[ns Havana pa6oTbl ¢ haiioM HeOO6X0AMMO CBSi3aTb (DaliNoOBYH MEPEMEHHYHO
B Mporpamme C (pailioM Ha gucke. [na 3Toro Mcnosnb3yetca npouegypa
AssignFile (f, s), rpe f — wms QalinoBoil nepemeHHOW, as —
NnosiHoOe UMA (haiina Ha gucke (hainn LOMKEH HAXOAUTLCA B TEKYLLEM KaTasiore
npu yCcnoBUK, YTO K HEMY CNeunanbHO He YKasbiBaeTca MyThb).

PaccmoTpum npumepbl Mcnonb3oBaHns AssignFile pna pasinyHbiX
onepaynoHHbIX CUCTEM.

var
f : file of real;

begin

/IMpumep npoueaypsl assign gng OC Windows.
AssignFile (f,”d :\ tp \tmp\ abc. dat *);

/Mpumep npouegypsl assign ang OC Linux.

AssignFile (f, ’/home/ evgeniy/pascal/6/ prl / abc. dat *);

7.2.2 Mpouepypbl reset, rewrite

Mocne ycTaHOBMEHUS CBS3WM Mexay (aiifioBoli NEePeMEHHON U MMEHEM
(balina Ha [AUCKe HYXHO OTKpbITb (aiin, BOCMONb30BaBLUIWCHL MNpoueaypamu
reset uam rewrite.

Mpoueaypa reset (f), rae f — wuma dainnosoii NnepemMeHHOW, OTKpPbIBaeT
thalin, cBsi3aHHbIN C (ailnoBoil nepemeHHoin f, nmocne 4ero CTaHOBUTCA
JOCTYMHbLIM 415 YTEHWS MepBbIA 3NEMEHT, XpaHawumica B (aine. Lanee
MOXXHO BbINOMHATL YTEHME U 3aNnCb JaHHbIX W3 (alina.

Mpouegypa rewrite (f) co3maét nyctoin ¢aitn (MecTopacnofioxXeHue
thaina Ha Aucke onpefenseTca npoueaypoin AssignFile) ans
nocnefyowein 3anncu B Hero AaHHbIX.
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BHumaHume!

Ecnn daiin, cBA3aHHbIN C (halinoBoil nepeMeHHoRn f, cyliecTBoBan Ha ANCKe,
TO Mocfne BbINOMHEHWS npoueaypbl rewrite BCA MHDOPMAUWUA B HEM
YHUYTOXaeTCH.

7.2.3 Mpouepypa CloseFile

Mpouegypa CloseFile (f), rge f — wuma halinoBoil nepeMeHHOMN,
3aKpblBaeT (aiifl, KOTOPbIA paHee OblN OTKPbLIT NpoLeaypamn rew rite uam
reset.

Mpouenypy CloseFile (f) cnepyer o6sa3aTefibHO MCMNO/b30BaTL NpU
3aKpbITMK (halina, B KOTOPbIA Npoucxoanna 3anucb AaHHbIX.

[eno B TOM, u4TO npoueaypbl 3anucu B (aiin  He obpawarTcs
HEenocpeacTBEHHO K AMCKY, OHW 3amnucbiBalOT MHPOPMaLUIO B cneyuanbHbIi
y4yacTOK MamsTu, HasblBaeMblii Oyepom paiina. Mocne Toro Kak 6ydep
3anonHUTCA, BCA WHGpOPMauma un3 Hero nepeHocutcs B (ain. Mpw
BbiNO/MHEHMN npoueaypbl closefile cHayana npoucxoguTt 3anucb
Oytepa (haiina Ha AMCK, M TOMbKO MOTOM (paitn 3akpbiBaeTca. Ecnm ero He
3aKpblTb  BPYYHYI, TO 3aKpblTMe TMPOM3ONAET aBTOMaTU4YeckKu npu
3aBeplleHny paboTbl nporpaMmbl. OfHAKO MpPU aBTOMaTUYECKOM 3aKpbiTUK
(haiina mHopmauus u3 6ydepa (aitna He MNepeHOCUTCA Ha AMCK, U, Kak
CnefcTBME, YacTb MHOPMaLMN MOXET NponacTb.

BHumaHue!

Mocne 3anucu uHMopmauunm B hainn, ero o06s3aTeslbHO 3aKpbiBaTb C
nomoulblo npoueaypsl CloseFile. OgHako Npy YTEHUU AaHHbIX U3 (halina HeT
Heo6Xx0AMMOCTM B 0653aTeNbHOM 3aKpbITUKM haiina.
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7.2.4 Tlpouepypa rename

MepenmeHoBaHue (aitna, CBA3aHHOro ¢ (halinoBoli nepemeHHoW f,
OCyLLeCTBNAETCA B TO BpeMms, Korga OH 3aKpbIT, Npy MNOMOLWM Mpoueaypbl
rename (f,s), roe f — dalinoBas nepemeHHasi, S — HOBOe UMA (aiina
(cTpokoBas nepemeHHas).

7.2.5 lMpouepypa erase

YpaneHvie haina, cBA3aHHOro ¢ nepemMeHHoi f, BbINOMHAETCA NOCPEACTBOM
npoueaypbl erase (f), B kKoTopoh f Takxke fBNsSeTCcA UMeHeM (haiifioBOM
nepemMeHHOW. [N KOPPEKTHOro BbIMOMIHEHMA 3TOW onepauumn gaiin JonxeH
ObITb 3aKpPbIT.

7.2.6 ®yHKung eof

®dyHkumns eof (f) (end of file), rpe f — wmA daiinoBoil nepeMeHHON,
NPUHMMAET 3HayeHue "ucTuHa" (true), ecnM AOCTUTHYT KOHel (haiina,
nHave — "noxb" (false). C nomoLwbio 3TON PYHKLUN MOXHO MPOBEPUTD,

AOCTUTHYT NN KOHel, (haiina M MOXHO NN CUMTbIBATb O4YepedHYyl MopLuio
[aHHBbIX.

7.2.7 UTeHue n 3anunUcb fAaHHbIX B hainn

[ns 3anucn gaHHbIX B (haitl MOXHO MCMONb30BaTb Npoueaypy write:
write ( f, xI, x2,..., xn);

write (f, x);

34ecb

o f — uma harinoBoil nepemeHHON,
* X, xl, X2, ..., Xn — WMeHa MepeMeHHbIX, 3Ha4YeHus u3
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KOTOPbIX 3aMnCbIBaKOTCS B (haiin.

Tun KOMMOHEHTOB (paiina 06sA3aTeNlbHO AO/MKEH coBnajatb C TUMOM
nepemMeHHbIX. [Mpu BbINOAHEHWW npouefypbl W rite 3HayeHus x|,
X2, .. XN MocnefoBaTeNbHO 3anucbiBaldTCA B hailn  (HaumHast C
TeKylleid No3nunm), CBs3aHHbIN ¢ PaitnoBoin nepemeHHon f.

Ons uTeHns nHhopmaumnn m3 aina, cBsizaHHOro ¢ (hainnoBON NepemMeHHON
f, MOXXHO BOCMO/b30BaTLCA NpoLeaypoii read:

read (f, xI, x2, x3,..., Xn);
read (f, x);
3[eCb

o f — uma halinoBoil nepemeHHON,
e x, xI, x2, .. XN — WMeHa MepeMeHHbIX, B KOTOpble
CUMTLIBAKOTCS 3HAUYEHUS U3 (halina.

Mpoueaypa read nocnegoBaTeslbHO CUMTbIBAET KOMMOHEHTbl U3 (haiina,
CBA3aHHOrO C (paiinoBoii nepemeHHol f, B mepemeHHble x|, x2, ...,
Xn. [pu CcYNTbIBAHUM OYEPelHOro 3Ha4yeHWs [AOCTYMHbIM CTaHOBMUTCH
cnegytouiee. CnefyeT MOMHWUTHL, 4TO npoueaypa read He nposepseT,
AOCTUTHYT NN KoHew, haiina. 3a 3TUM HY)XXHO CNeAnTb C NOMOLLbIO (YHKLUN
eof.

Ons Toro u4to6bl 3anucaTb faHHble B (aiin, Heo6X0AWMO BbINOMHUTbL
cnefytoliee:

OnucaTb (haiiNoBy0 MepPeEMEHHYIO.

CsAa3aTb €€ ¢ m3nyeckum arinom (npouesypa AssignFile).
OTKpbITb havin ansa 3anucu (npoueaypa rewrite).

3anucatb faHHble B (haiin (Mpouegypa write).

O6s3aTenbHO 3akpbiTh aiin (npoueaypa CloseFile).

ok wbdpe

PaccMOTpUM coO3faHMe KOMMOHEHTHOro (aina Ha MpUMepe peLleHus
CNefyroLlein HECNOXHOM 3adauun.
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3AO0AUYA 7.1. Cos3gaTb TUNWU3MPOBaHHbLIA hailn M 3anucatb Tyga 71
BELWECTBEHHbIX YKMCE.

ANropuTM peLleHuns 3agayn COCTOUT 13 cnefytoLlnx 3Tanos:

1. OTKpbITb (haiin ans 3anncu ¢ NOMOLLbIO onepaTopa rewrite.

2. BBecTu 3HauyeHue n.

3. B umkne (npu i, MeHswouwemcs oT 1 [0 N) BBECTU O0YepesHOe
BELLECTBEHHOE 4WC/IO a, KOTOpoe cpasy e 3anucatb B hailn ¢
MOMOLLbIO Mpoueaypbl Write.

4. 3akpbiTb (haitn ¢ nomoulbto npoueaypbl closefile.

TeKCT KOHCONbHOIO0 NPUNoXeHua Lazarus, npefHa3HaYeHHOro ANA peLleHns
JaHHOW 3agaun, NpuBeaéH HUXe.

program prl;
{$mode objfpc}{$SH+}
uses
Classes, SysUtils
{you can add units after this};
var f : file of real;
i, n :integer;
a :real;
begin
//CBA3bIBaeM (haiifioByto NepeMeHHyto ¢ (haiisiom Ha AuUCKe.
AssignFile ( f, */home/ evgeniy/pascal /6/ prl / abc. dat ”);
/IOTKpbIBaeEM NycTol haiin Ans 3anucu,
rewrite (f);
//Onpegensiem KOMYECTBO 3/IEMEHTOB B (aline,
write (“n="); readln (n);
//B unkne BBOAMM OYepeHOl 3M1IEMEHT M 3anuncbiBaeM ero B dain,
fori:=1to ndo
begin
write ( “a= ’); readln (a);
write (f, a);
end;
/[3akpbiBaem caiis.
/[Mpwn 3annucKn faHHbIX B haiin 310 genaTb 06s3aTeNbHO!!!
CloseFile ()
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end.

3A0AYA 7.2. B nanke /homel/evgeniy/pascal/ 6/pr2 / Haxogarcs
(haiinibl  BELWECTBEHHbIX 4ucen C pacwupeHmem dat. B BbiGpaHHOM
nonb3oBatenem  (paiine  yganuTb  BCE  YWCNa,  MeHbLUMe  CPefHero
apuhMeTUYECKOro, pacnonoXeHHble Mexay MaKCMMasbHbIM "
MUHWMaNbHbIM 31EMEHTaMM.

B 3agauve npegnonaraetca BbI6oOp nonb3oBatenem daiina ans o6pabotku. Ans
3TOro NoHafgo6mTCa cneymanbHbIl KOMNOHEHT 418 Bblbopa aiina. PeweHune
3afaun 7.2 HayHEM CO 3HaKOMCTBa C KomrnoHeHTom OpenDialog. 3ToT
KOMMOHEHT npeAHasHayeH A4 CO34aHMA CTaHAApPTHOrO0 AManoroBOro OKHa
BbI6OpaA (paitna n pacnonoXeH nepebiM Ha cTpaHuue Dialogs Nem, puc. 7.1).

Standard | Additional | Common Controls Dialogs | Misc | Data Controls | Data Access | System | SynEdit

[k W & SBFF A ~ g "~ i i

Puc. 7.1. KomnoHeHTbl cTpaHuubl Dialogs

Cpean OCHOBHbIX CBOMCTB 3TOr0 KOMMOHEHTa MOXHO BblAENNTb:

* FileName: String — nosHoe ums BbIGPAaHHOIO Mo/b30BaTe/IEM
thalina;

* Filter: String — CTpoKa, KOTOpas BO3BpaLiaeT (uUbTPbI
0TOMpaembiX (palinoB; 3TO CBOWCTBO MOXHO 3afaTb C MOMOLLbHO
pefakTopa (unbTPOB UM C MOMOLLbLIO CrheunanbHON CTPOKMW.

[nsa Bbl30Ba pefakTopa HEO6XOAMMO LWENKHYTb MO KHOMKe (CBOWCTBa
Filter), nocne yero NOABUTCA OKHO pefaKkTopa PuUabLTPoB (CMAPUCATA).

OKHO pefakTOopa (MNLTPOB COCTOMUT U3 ABYX CTON6L0B: Filter name — wnms

¢unbTpa (Hanpumep, Bce (paiinbl — nporpammbl [Mackane); Filter —
COOTBETCTBYHOWAA WMeHM unbTpa Macka (punbTpy "Bce  (haiinbl™
COOTBETCTBYET MacKa unbTpy "nporpammbl Ha [Mackane” — wmacka
e n
.pas”.

CneuymnanbHas CTpOKa COCTOMT M3 MOCNef0BaTeflbHbIX UMEH (UILTPOB W

COOTBETCTBYIOLLIMX MM Macok, pasfieNéHHbIX cumBonom "|. CneuymnanbHas

CTPOKa, COOTBETCTBYOLLAA (UNLTPY, NMPefCcTaBNEHHOMY Ha puc. 7,2. UMeeT
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BUA:

OpenDialogl. Filter :=
‘Mporpammbl_Ha_C|*.c|Mporpammbl_Ha_Tllackane|*.pa5|Bce_dainbl|*.*’;

Filter name Filter
Mporpammbl Ha C *c
Mporpammbl Ha Mackane *.pas

L *

Bce caiinbl

.y OK | n OtmeHna |

Puc. 7.2. PepakTtop (uibTpoB

MepBblii QUALTP B CNMCKe ABASETCS (DUALTPOM MO YMONUYAaHUIO, B NMpUMepe

Ha puc. 7.2 @uabTp No ymonyaHuto —  “lporpammbl  Ha C"
InitialDialog — wms katanora no ymonyaHuto Ans Bbibopa thaiinos.
DefaultExt — pacwwupeHne, pobaensemoe K MWMeHM aiina no

YMO/NUYaHWIo, eCNi NOMb30BaTeNb NPU PYYHOM BBOJE UMEHU (aiina He yKasan
pacLumpeHme.

OcHoOBHbIM MeTOA4OM Ans KoMmnoHeHTa OpenDialog aBnseTca nornyeckas
(hyHKUMs Execute, koTopas MPMBOAWUT K OTKPbLITUIO AMaNOroBOro OKHa B
COOTBETCTBMM CO CBOWCTBaMM  KOMMOHeHTa. ®PyHkuma Execute
BO3BpaLlaeT true, ecnu nosib3oBaTesib Bblopan (ains Kakmmanbo mMeToLoM.
Ecnn nonb3oBatens Haxan B guanorosom okHe OTmeHa (Cancel), 70
meToq Execute BosgpalaeT false. WMms BbibpaHHOro (halina Bo3BpallaeTcs
B cBoiicTBe FileName.

Takum 06pa30|\/|, BbI30B AMNasioroBoro OKHa MO>XHO 3anncaTb Tak:
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var
s : String;
begin
if OpenDialogl. Execute then
s := OPenDialogl. FileName;
{Wms thaiina, BbIGPAHHOrO NOMb30BaTeNIEM, XPAaHUTCA B NepPeMEHHOI S}
end;

Pa3o6paBlUnCb C KOMNOHEHTOM A/18 Bbl6opa (halina, BepHeMcs K 3agaye 7.2.
MOXHO BbIAeNnTb CeaytoLme atanbl peLleHns 3afaum.

1. Bblbop darina.

2. YTeHue faHHbIX U3 (paiina B MacCUB BELLECTBEHHbIX YKUCe.

3. YpaneHne B MacCMBe BELLECTBEHHbIX YMCE/ BCEX 4ucesl, MeHbLUMX
cpeaHero apumMeTUYeCcKOro, pacrofioXKeHHbIX Mexay MaKCUManbHbIM
N MUHUMaSIbHbIM 3/IEMEHTaMM.

4. 3anucb npeobpa3oBaHHOro0 mMaccuBa B haiin.

Pa3paboTKy MNporpamMmbl HayHEM C CO34aHUS rpadMyeckoro MPUIOXKEHUS
(MpoekT — Co3sgaTb MpoekT — MpunoxeHue).

Ha hopme pacnonoxum crnegyrolime KOMMNOHEHTbI:

1 OBe meTkn Labell nLabel2 gna noanucw.

Memol — KOMMNOHEHT, B KOTOpPOM OyfeM XpaHWUTb COAepPXMMOe
ncxodHoro avina.

3. Memo2 — KOMMOHEHT, B KOTOpoM  OyfeT  XpaHuTbCA
npeo6pa3oBaHHbIN thaiin.

4. OpenDialogl — KOMMOHEHT ana  Bblbopa UMeHU
obpabaTbiBaeMoro gaiina.

5. Buttonl — KHoMka An4a 3anycka nporpaMmmbl.

6. Button2 — KHOMKa AN 3aBepLIEHMS NPOrpamMmmbl.

YCcTaHOBUM chnefytolme cBoicTBa (JOPMbl M KOMMOHeHTOB [em, Tabn. 7.1.
cMm. Tabn. 7.2. cm. Tabn. 7,3. cm. Tabn. 7,4. cm. Tabn. 7.5. cm. Ttabn. 7,6. cm.
Tabn. 7.7. cm. Tabn. 7.8).

Tabnuua 7.1. CeoitcTBa Gopmbl
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Ceolicteo Caption Name
3HayeHune MpeobpazoBaHue (aiina Form File
Tabnuua 7.2. CeoiictBa meTkK labell
CsoiictBo Caption Visible

3HayeHne Pain o npeobpas3oBaHua False
Tabnuua 7.3. CBoiicTBa MeTKu label2

CsoitictBo Caption Visible

3HayeHne Palin oo npeobpa3oBaHua False

Tabnuua 7.4. CeoilcTea
KomMmnoHeHTa Memol
CsolictBo Lines Visible

3HayeHne False

Tabnuua 7.5. CeoiicTea
KOMMNOHeHTa Mewwo?2
CsoiictBo Lines Visible

3HauyeHue False
Tabnuua 7.6. ColicTBa kKomnoHeHTa OpenDialogl
Csonicteo InitDialog DefaultExt
3HayeHne /home/evgeniy/pascal/6/pr2/ dat
Tabnuua 7.7. CBoicTBa KHOMKK Buttonl
CsoiictBo Caption Name Visible
3HaueHune MpeobpasoBaTh (ann Button File True
Tabnuua 7.8. CBolicTBa KHoNky Button2
CsoiictBo Caption Name Visible

3HaueHve 3akpblTb Button Close False
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Puc. 7.3. ®dopma ¢ pacnosioXXeHHbIMN Ha HEW KOMMOHEHTaMu

Puc. 7.4. TlpnnoxeHune npu 3anycke
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PacnonoXum KOMMOHEHTbI Ha d)opme I'IO,EI,O6HO TOMY, KaK MOoKa3aHO Ha PWC.
73.

Mpwn 3anycke NporpaMmMbl Ha BbIMONHEHWE BCE KOMMOHEHTbI, KPOME KHOMKM
"MpeobpasoBaTb (aitn", OyayT HeBMAWMbIMKU, CcBOWCTBO Visible
ycTaHoBneHO B False. OKHO NpUNOXEHUS NpW 3amycKe MOKa3aHO Ha puc.
TA.

MpoekTupoBaHue uHTepdeiica NpunoXKeHns  3aBepwieHo.  OcTanocb
HanucaTb TEKCTbl 06paboTUNMKOB COOLITUIA.

Mpn co3gaHUM (OpMbl  yCTAHOBUMM CBOMCTBO Filter KOMMNOHeHTa
OpenDialogl. Moatomy nognporpaMmma FormCreate 6yaeT TakoM.

procedure TForm_File. FormCreate ( Sender :TObject);
begin

OpenDialogl. Filter :=
"dalinbl_BellecTBEHHbIX_uncen|*.6al|Bce_daiinbl|*.*’;
end;

Mpy wenyke no KHomke "lpeo6pas3oBaTb (haitn" AOMKHO MNPOMCXOAUTH
cnefymollee:

e BbiGop ¢haitna 13 AnManoroBoro okHa.

e CuuTbiBaHME faHHbIX M3 (haiina B MacCUB BeLLECTBEHHbLIX YMCE.

e YcTaHoBKa cBoiictBa Visible B true y komnoHeHToB labell u
Memol.

» BbIBOA cogepxumoro maccusa 8 Memol.

» [lpeobpa3oBaHue MaccuBa.

» 3anucb Npeobpa3oBaHHOro MaccmBa B halis.

e YcTaHOBKa cBoicTBa Visible B true y KomnoHeHTOB label2 wu
MeTo02.

* BbIBOg npeobpa3oBaHHOro maccmea B Memo 2.

» YcraHoBKa cBoitctBa Visible B True Yy KOMMOHeHTa
Button Close.

Hwxe npuBenéH TekcT o06paboTkm cobbituas Button_FileClick ¢
NoApPO6HLIMY KOMMEHTAPUAMMU.
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procedure TForm_File. Button_FileClick ( Sender : TObject);
var
f : file of real;

S :string;
a :array [ 1.. 100 ] of real;
nmax, nmin, i, j, n :integer;
sum, max, min : real;
begin
//OTKpbIBaeM [ManoroBoe OKHO Ans Bbibopa aiina,
if opendialogl.execute then
begin
/INms BbIGpaHHOTO (halina CYNTbIBAEM B MEPEMEHHYIO S.
s := OpenDialogl. FileName;
/ICBA3bIBaeM (haiinoByt0 MepeMeHHYI0 C (hainfioM Ha JucCKe.
AssignFile (f, s);
/IOTKpbIBaEM (haiin Ans YTEHUS.
Reset ( T);
/IO6HYNAeM CYETYMK 3/IEMEHTOB MacCuBa,
n := 0;
/[Oenaem BUAMMbIMU NEPBYIO METKY U KOMNOHeHT Memol.
labell. Visible := true;
Memol. Visible :=true;
/ITepemMeHHas stun CNYXXUT A1 HAXOXKAEHUSA CYMMbl KOMMOHEHTOB
[lthaiina.
Stun: = 0;
/[ToKa He BCTpeTUTCA KoHel, thalina, 6yaemM cUMTbIBaTb 0UYepeHO
/[KOMNOHEHT.
while not eof () do
begin
/INHpeKc maccrBa yBennynBaem Ha 1.
n:=n+l;
//CunTbiBaEM o4epesHON 3neMeHT 13 (alina B Maccus,
read (f,a[n]);
/I[Hakannmeaem Cymmy 3/1eMEHTOB MaccCuBa.
sum:=sum +a [ n];
/IBblBOAMM 04YepeaHol anemeHT B Memol.
Memol. Lines. Add( FloatToStr (a[n]));
end;
/I3aKpbiBaem dhaiin.
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CloseFile (),
/[Haxogum cpefiHee apumMeTMYECKOoe 31eMEeHTOB MaccuBa.
sum:=sum/n;
//IBbINONHAEM MOUCK MAKCUMaNbHOIro, MMHUManbHOro0 31EMEHTOB
//B MaccuBe 1 UX NHOEKCOB.
max:=a [ 1 ]; min:=max; nmin := 1; nmax : = 1;
fori:=2 to ndo
begin
ifa [ i ]>max then
begin
max:=a [1];
nmax:= i
end;
ifa [ i J<min then
begin
min:=a [i];
nmin:= i;
end;
end;
/IECnn MakKCMMasbHbI/i 3M1EMEHT PacnoioXKeH paHbllue MUHUMaNbHOrO,
/ITO MeHsieM MecTaMu nmin U NTax,
if nmax<nmin then
begin
i :=nmax;
nmax:=nmin;
nmin:= i;
end;
i :=nmin+l;
/[Unkn gns ypaneHns anemMeHTOB, PacnofioXeHHbIX Mexay
/ImakcnmanbHbIM U MUHUMANbHBIM,
while (i <nmax) do
begin
/[Ecnn oyepefHOl 3NEMEHT MacCcuBa MeHbLLIE CPeAHEro
/lapndmeTnyeckoro, To
ifa [ i]<sum then
begin
/lypansem ero.
forj :=iton-1do
aljl:=alj+1];
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/IMocne yaaneHns yMmeHbLIaeM KOMNYECTBO 3/1EMEHTOB U HOMep
/ImakcumanbHoro Ha 1.

n=n_1,
nmax:=nmax-I;
end
/[Ecnn oyepeaHOn 3neMeHT MaccuBa 60MblUe CPefHEro
/lapndmeTnyeckoro, To

else
/Inepexofnm K crefytoLiemy.
=i+l
end;

/[Qenaem BUAMMbIMUN BTOPYH METKY U KOMNOHEHT MeTo2.
label2. Visible = true;
MeTo02. Visible :=true;
/IOTKpbIBaeM haiin ans 3anucu,
rewrite ( f);
/IMpeobpa3oBaHHbIn MaccuB 3anucbiBaem B (halin U BbIBOAUM
//B KOMMOHEHT MeT02.
fori:=1to ndo
begin
write (f,a[i]);
Memo2. Lines. Add( FloatToStr (a[i]));

end;

/[3akpbiBaemM aiisi, fenaeM BUAMMOIN BTOPYHO KHOMKY.
CloseFile (f);
Button_Close. Visible :=True;

end;

end;

Mpu wWenyke no KHONKe "3akpbiTb" nporpamma fO/KHA 3aBepllaTb CBOH
paboty. [103TOMy TeKCT 06paboTumKa Lenyka MO KHOMKe O6ydeT O4eHb
MPOCTbIM.
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Co3pgartb Kartasor Ypanuts haiin
/home/evgeniy/pascall/6/pr2

n
Karanoru

Filter:  dalinbl delwecTBeHHbIX yncen _i

File information
-rw-r—— size 80 modified 17-07-2008 19:50

Bbi6op: /home/evgeniy/pascal/G/pr2

chicla.dat

Puc. 7.5. [lmanoroBoe OKHO Bblbopa (haina

MporpammupoBaHve Ha Free Pascal n Lazarus

MepenmeHoBaTb (oaiin

1

OTMEHUTb

procedure TForm_File. Button_CloseClick ( Sender :TODbject);

begin
Close;
end;

MpoBepuM (YHKLMOHMPOBAHUE CO3[4aHHOrO MpuaoXeHus. Mocne 3anycka
nporpammMbl NosiBASETCS OKHO, MOA06HOEe MpeAcTaBNeHHOMY Ha PUCYHKe 7.4.
LLlenukom no KHonke Mpeo6pa3oBaTb (hailn OTKPbIBAETCA AMANOTOBOE OKHO

Bb|60pa ¢Ja|7|na Mpucyrnok 7.51

Mocne wenyka no kHonke OK, OKHO mporpamMMbl CTaHOBUTCHA MOXOXWUM Ha
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npeacrtaBieHHoe Ha puc. 7.6. LLenyok no KHomke 3akpbiTb 3aBepLlaeT
pa60Ty MPUNOXeEHUS. 3a,qaL|a 7.2 peLleHa, pa3pa60TaHo (byHKLI,I/IOHI/Ipy}OLLI,ee
MPU0XEHNE.

B cBssn c Tem, uTo (haiin — nocnegoBaTenbHas CTPYKTypa fAaHHbIX, Mpu
pelleHMn 3aflaun MpULINOCL LENNKOM CUMTbIBATh cofepXumoe aiina B
MaccuB, MPOBOAWUTL 06pPaGOTKYy [faHHbIX B MacCMBE W TONbKO 3aTeM
3anucbiBaTb B (haiin. Takoii MeTof He Bcerga yao6eH. Kpome Toro, npw
CUMTbIBAHWM [AaHHbIX W3 (haiifia B MacCMB Mbl OrpaHuWYeHbl OMUCAHWUEM
cTaTMyeckoro maccuBa. Ecnu B (haiinie okaxkeTtcs 60fblle 31€MEHTOB, YeM
npyM onucaHMM cTaTMyeckoro MaccuBa (B Hawem cnydae > 100), To
nporpamMmma He 6yaeT npaBuUNbHO paboTaTtb. Mcnonb3oBaHWe LUHAMUYECKOTO
MaccuBa He peWwuWT 3Ty npoGnemy, NOTOMY 4YTO HEU3BECTHO KONNYECTBO
3/1eMEHTOB B MacCuBe.

Puc. 7.6. OKHO ¢ pe3ynbTatamu paboTbl NPOrpamMmbi

Ona pelweHns 3Toii npobnembl B s3blke Free Pascal peanu3oBaH npsiMoi
AOCTYN K (haiinly ¢ MOMOLLbIO PacCMOTPEHHbIX Aanee NoAnporpaMm paéoThbl C
tharinamu.
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7.2.8 dyHKuna filesize

OpaHoW 13 npobnem NpuM KONMPOBAHUW AaHHbIX M3 TUNMW3MPOBAHHOTIO (aina
B MacCuB SIBNSETCA HEBO3MOXHOCTb KOPPEKTHOrO BblAENEeHUA NamsaTh nog
maccuB. Mpy BblgeNeHUN NamATK 3apaHee HEeW3BECTHO, CKOMbKO 3/1EMEHTOB
HaxoguTca B (aiine. [ONs peweHns 3TOW 3afaym CyLLeCcTBYeT (YHKLMA
filesize (f) (f — <(annoBas nepemeHHas), KoTopas BoO3BpallaeT
3HauyeHue Tuna longint — 4ynucno peanbHbIX KOMMNOHEHTOB B OTKPLITOM
(haiine, cBszaHHOM C (ainnoBoit nepemeHHol f. [dns nyctoro daina
(hyHKUMA BO3BpaLaeT uncno 0.

PaccmoTpuMm wncnonb3oBaHue (yHkumm filesize npu nepenucbiBaHUU
yncen n3 aina BeLWweCTBEHHbIX YACEN B MACCUB.

3AOAUA 7.3. lMepenucaTb cofepXumoe (aina BelleCTBEHHbIX 4ucen B
MaccuB.

program Projectl;
{$mode objfpc}{$H+}
uses Classes, SysUtils
{ you can add units after this };
/IMassiw - TN gaHHbIX - MaccuB u3 1000 3/1eMeHTOB,
type
massiw=array [ 1.. 1000 ] of real,
var
f : file of real;
/la - yKaszaTe/lb Ha MaccuB;
a JI1massiw;
n, i ;word;
begin
/ICBA3bIBaeM (DaiiIoBYI0 NMEPEMEHHYHO C peasibHbIM (DainfioM Ha [JMCKe,
assign file ( f, /home/ evgeniy/pascal/6/ prl / abc. dat *);
/IOTKpbIBaEM (haiinl ANs YTEHUS,
reset (f);
/I3anncbiBaeM B NEPEMEHHYIO M KO/IMYECTBO 31eMeHTOB B (aiine f.
n:= file size (f);
writeln ( ’B thavine ’, n, ’ umucen ’);
/[Bbigensem namsaTb 418 AMHAMUYECKOro Maccmea a
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/In3 N BeWEeCTBEHHbIX YUCeN.
getmem( a, n * sizeof (real));
fori:=1to ndo
begin
/ICunTbiBaEM 04epeHOIn 3NeMEHT 13 (haitna B Maccus,
read (f,an[i]);
//BbIBOL 3neMeHTa Ha 3KpaH,
write (aMi]:1:3," ")
end;
//OcB0O6OX4aeM NamMATb, BbILENEHHYIO 415 AMHAMWYECKOrOo MaccuBa,
freemem ( a, n * sizeof ( real));
/I3akpbiBaem aiin,
close file (f);
readin;
end.

7.2.9 ®yHKuma filepos

®dyHkuna filepos (f) Bo3spawaer 3HayeHne Tuna longint —
TeKyUlyl0 MNO3MUMI0 B OTKPbITOM (aiine, CBSI3aHHOM € (haiinoBoi
nepemeHHoli f. Cpa3y nocne oTkpbiTuA (aiina 3HaveHue filepos (f)

paBHO 0. lMocne NpouYTeHUs MNoOcnefHero KOMMOHEHTa M3 (aiina 3HaveHue
filepos (f) cosnagaer co 3HavyeHvem filesize(f). [docTmxKeHue

KOHLa (hainfia MOXXHO NPOBEPUTbL C MOMOLLbIO YC/IOBUSA:
if filepos ( )= file size ( f) then
writeln ( ’4OCTUIHYT KoHUa haitna *);

7.2.10 Mpouenypa seek

Mpoueaypa seek(f,n) ycTaHaBnMBaeT yKasaTe/lb B OTKPbITOM dhaline,
CBA3aHHOM C (paitnoBolii nepemeHHoW f, Ha KOMMNOHEHT C HOMepoM n
(Hymepauua KOMMOHeHTOB MAeT oT 0). 3aTeM 3HayeHMe KOMMOHEHTA MOXET
ObITb CUMTAHO.
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7.2.11 Tpoueaypa truncate

Mpoueaypa truncate (f), roe f — wmsa daiinoBoil nepemMeHHON,
OTCEKaeT 4acTb OTKPbLITOro (haitnia, HauyMHas C TeKyWero KOMMOHeHTa, W
NOATATMBaeT Ha ero MecTto KoHel, haina.

Ncnonb3oBaHue npouesyp seek m truncate paccmoTpum Ha npumepe
PELLEHNs CNeayroLmMxX ABYX HECNOXHbIX 3a4a4y No 06paboTke (halinos.

3AOAYA 7.4. B gpaiine /home/evgeniy/pascal/6/prl/abc.dat
BELLECTBEHHbIX 4YMCEN MOMEHATb MaKCUMaNbHbIA U MWHUMaNbHbII
3M1EMEHTbI.

PaccMOTpMM ABa BapuaHTa pPelleHns 3Tol 3agaqn.

B nepBoM, KOHCOMbHOM BapWaHTe MporpaMMbl MOCAe CYUTbIBAHUS
KOMMOHEHTOB (haiina B MaccuB MNPOUCXOAUT MOUCK MUHUMANLHOTO 1
MaKC/ManbHOro 3/1eMEHTOB MacCuBa M WX MHAEKCOB. 3aTeM MaKCMMa/bHOe
M MUHUMaNbHOE 3HaYeHNs nepesanucbiBatoTca B aiin.

program Projectl;

{$mode objfpc}{$H+}

uses Classes, SysUtils

{ you can add units after this };

var f :file of real;

i, nmax, nmin : integer;

a :array [ 0.. 200 ] of real;

max, min: real;

begin

assignfile ( f, */home/ evgeniy/pascal /6/ prl / abc. dat *);
reset (f);

//CunTbIBaEM KOMMOHEHTLI (halina B MaccuB a.
for i :=0 to file size (f) -1 do

begin

read (f,a[i]);

write (a[i]: 1:2," )

end,

/[HayanbHOe npuceBamMBaHne MakCUManbHOro v

//IMUHUMaNbLHOTO 3/IEMEHTOB MaccuBa U UX UHOEKCOB.
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Tax:=a [0 ]; nTax :=0;
min:=a [ 0 ]; nmin :=0;
/IOCHOBHOM UMKN ANsi NOUCKAa MakKCUManbHOro b
/IMMHUMaAIbHOTO 3/IEMEHTOB MaccuBa U UX UHAEKCOB,
for i :=1 to file size (f) -1 do
begin
ifa [ i]>max then
begin
max:=a [i];
nmax:= i
end;
ifa [ i]<min then
begin
min:=a [i];
nmin;= i
end;
end,
/[Mepe3anncb MakCMManbHOro U MUHUMAaNbHOTO 3HaYeHUn B thaiin.
/IMepeaBuraem ykasaTenb aia K MaKCMManibHOMY 3/1EMEHTY,
seek ( f, nmax);
//3anucbiBaemM Ha MeCTO MakCMMasibHOro 3/1ieMeHTa MUHUMaNbHbIN,
write (f, min);
/IMepeaBuraem ykasaTenb ainia K MUHUMAaNbHOIO 3/IEMEHTY,
seek ( f, nmin);
//3anncbiBaeM Ha MECTO MakKCUMasibHOrO 31eMeHTa MUHUMaNbHBbINA,
write ( f, max);
//O6sA3aTeNnbHO 3aKpbiBaeM aiis.
closefile ( ); readln;
end.

BTopyto Bepcutio nporpaMmbl Hamuwem Kak MOSHOLEHHOE MNPUIOXKEHME.
Mcnonb3oBaTb MacCMB B Mporpamme He 0OyaeM. bygeT opraHu3oBaH
eANHCTBEHHbIA LMWK, B KOTOPOM OYepejHOe 3Ha4YeHWe CUMTbIBaeTCcs B
NnepemMeHHYI a WU OCYLLeCTBASETCS NOUCK MUHUMANbHOTO M MaKCMMasbHOro
3/1eEMEHTOB CpeAV KOMMOHEHTOB (haiina U UX UHAEKCOB. 3aTeM MPOUCXOAUT
nepesanucb B (haiin MaKCUManbHOro ¥ MUHUMaNbHOTO 3HAYeHWA.

Pa3paboTKy nporpammbl HayHéM C co3faHus wabnoHa rpaguyeckoro
npunoxeHus (Mpoekt — Co3sgatb MpoekT — lMpunoxeHue).
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Ha thopme pacrnonoXum cneaytoLe KOMMNOHEHTbI:

1 [Oge metkn Labell un Label2 gna noanucwy.

2. Editl — TekcToBOoe nofe peAakTUpOBaHUS, B KOTOpPOM Oyaem
XPaHUTb COAEPXMMOE UCXOLHOrO (haiina.

3. Edit2 — TekcTtoBoe Mofe pefakTUPOBaHUS, B KOTOPOM O6ygdeT
XpaHuTbCS (haitn nocne npeobpasoBaHua.

4. OpenDialogl — KOMMOHEHT ans BblGOpa NMEHMN
obpabaTbiBaeMoro gaiina.

5 Buttonl — kHONKa 4514 3anycka nporpammeil.

6. Button2 — KHOMKa ANd 3aBepLleHunsa nNporpamMmmbl.

Puc. 7.7. OKHO MpoeKTa C KOMMNOHEHTamm
PacnonoXXnm KOMMOHEHTbI Ha (POPME MPUMEPHO TakK, NMoKasaHo Ha puc. 7.7.

OCHOBHble CBOMCTBA KOMMOHEHTOB Oyaem yCcTaHaB/nMBaTb MPOrpaMMHO npwu
co3gaHum opmsbl. Moatomy nognporpamma FormCreate OyaeT Takoii:

procedure TForml. FormCreate ( Sender : TObject);
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begin
Forml. Caption :=
’O6MeH MaKCMMa/lbHOro U MMHUMANbHOTO 3/1IeMeHTa B (haitsie
labell.Caption := "cxogHblid aiin ’;
labell.Visible := False;
label2.Caption := "®alin nocne npeo6bpo3oBaHmns ’;
label2.Visible := False;
Editl. Text =" ";
Editl.Visible := false;
Edit2.Text =" ;
Edit2.Visible := false;
OpenDialogl. Filter :=
’Paiinbl BellecTBeHHbIX_uucen | *. datBce | thaiinbl |
OpenDialogl. InitialDir := * /home/ evgeniy/pascal/6/ prl ’;
Buttonl. Caption := "lMpeo6pa3osatb thainn ’;
Button2. Caption := 'Bbixofg ’;
Button2. Visible := False;
end,;
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ABTOpr HaferTCAd, YTO YnuTatenam, Ao4YMUTaBLWLMM KHUTY A0 3TOF0O MOMEHTA,
TEKCT npouenypbl TForml .FormCreate noHATEH 6e3 MOACHEHWIA.

Mpw 3anycke nporpammbl OKHO (OopMbl ByAeT MMeTb BUA, NpPeACcTaB/IEHHbIN
Ha puc. 7.8.

OCHOBHble [eiicTBUA nporpamma 6yaeT OCYLIeCTBNATb MPU  LIENYKE MO
KHonke [peo6pasoBaTb (haiin, TEKCT COOTBETCTBYHOLLEA MoANpOrpammbl C
KOMMEHTapPUSMU MPUBEAEH HIXKE.

procedure TForml. ButtonIClick ( Sender :TObject);
var
f : file of real;
i, Nmax, nmin : integer;
a, max, min : real;
si, s :string;
begin
/IOTKpbIBaEM AManoroBoe OKHO Ans Bbibopa (haiina.
if OpenDialogl. Execute then
begin
//B nepeMeHHY0 S 3anucbiBaem NOAHOE UMS (aiina,
s := OpenDialogl. FileName;
/ICBsi3biBaeM (haitloByt0 NepeMeHHYo ¢ (haitiom Ha AWCKe,
assignfile (f, s);
[IOTKpbIBaeM (haiin B peXxxnme YTeHUS,
reset ( f);
/[Qenaem BUAMMbIMUN NEPBYIO METKY U MO/e BBOAA,
labell Visible := true;
Editl.Visible := true;
/IB cTpoke si Byaem (hopmupoBaTb COAEPXKMMOE (haiina.
Sk="
/IUnKn gns nocnefoBaTenbHOr0 YTEHWUS BCEX 31IEMEHTOB U3 (haiina
/IBeLecTBEHHbIX Yncen.
for i :=0 to file size (f) -1 do
begin
/ICunTbIBAHNE OYEPEAHOro 3/IeMeHTa MaccuBa B NEPEMEHHYIO a.
read (f, a);
ifi =0 then
/[HayanbHOoe npuceBavBaHne MakCUManbHOro U MUHUMaNbHOMO 3HAYeHWUN
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/In NX NHAEKCOB,
begin
max:;=a; nmax:= i
min:=a; nmin:= i
end
else
begin
/ICpaBHeHMe TeKYLLEro 3Ha4YeHUss ¢ MakCMManbHbIM (MUHMMANbHbLIM),
if max<a then
begin
max:=a;
nmax:= i
end;
if min>a then
begin
min;=a;
nmin:= i
end
end;
/I[,06aBNeHNe o4epegHOro 3HaYeHUs K BbIXO4HOW CTPOKeE Si.
si :=sl+FloatToStr (a)+ * 7’;
end;
//BblBOA, COAEPXKMMOTO (palina B nepBoe TEKCTOBOE Mosie
/lpefakTnpoBaHus.
Editl. Text :=si;
/I3anpeT N3MeHEeHMS TeKCTOBOro Noss.
Editl. ReadOnly:= true;
/ITepe3annucb MakCUManbHOro U MUHUMaNbHOro 3Ha4YeHW B aiin.
/IMepefBuraem ykasaTenb (hainia K MaKCManbHOMY 3/1EMEHTY,
seek (f, nTax);
//3anucbiBaemM Ha MeCTO MakCMMasibHOrO 3/1ieMeHTa MUHUMaNbHBbIN,
write (f, min);
/[MepeaBuraem ykasatenb aiina K MaKCMManbHOMY 3/1EMEHTY,
seek ( f, nmin);
/I3anucbiBaemM Ha MeECTO MUHMMaANIbHOTO 31EMEHTa MaKCUManbHbIN,
write (f, max);
//0653aTenbHO 3aKpbiBaeM haiin,
closefile ( f);
reset (f);
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/Idenaem BUAMMbIMW BTOPYIO METKY W Mose BBOAA.
label2.Visible := true;
Edit2.Visible = true;
//CunTbiBaeM faHHble U3 nNpeobpa3oBaHHOro (arina
si ="
for i :=0 to file size (f) -1 do
begin
read (f a);
/[0o6aBneHne oyepefHOro 3Ha4YeHUs U3 Npeobpa3oBaHHOrO (haina
//K BbIXOZHOW CTpPOKeE Si.
si :=sl+FloatToStr (a)+ ’
end,;
//BblBOA COAEPXKMMOro Npeobpa3oBaHHOro (aina BO BTOPOE TEKCTOBOE
/Inone pepakTMpoBaHms.
Edit2. Text :=si;
//3anpeT n3MeHeHUs TEKCTOBOro Nons.
Edit2. ReadOnly:= true;
/[0enaem BMAMMOI BTOPYHO KHOMKY.
Button2. Visible :=True;
CloseFile (f);
end;
end,

Mpu wenuke No KHonke Bbixog nporpaMma A0/MKHA 3aBepluaTb CBOK PaboTy.
Mo3ToMy TEKCT 06paboTuMKa LLeNYKa o KHOMKe ByAeT 0YeHb NMPOCTbIM.

procedure TForm_File. Button2Click ( Sender : TODbject);
begin

Close;
end,;

Mpn wenyke no KHomke [peo6pa3oBaTb (hailn MOSABASETCS OKHO BblbOpa
(haiina, Nnogo6Hoe npeacTtaBneHHOMY Ha puc. 7.5. MNocne Bbli6opa haiina B
HEM NPOMCXOAMT OOMEH MaKCMManbHOrO0 U MWHMMA/IbHOTO 3M1EMEHTOB U
BbIBOZ COAEPXUMOro (aiina Ao u nocne npeobpasosaHuns Cem, puc. 7.9F Mpwn
Lenyke No KHonke Bbixog paboTa nporpamMmmbl 3aBepLuaeTcs.
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Puc. 7.9. OKHO nporpammbl pelleHus 3agaydn 7.4 nocne npeobpasoBaHuAa
thaiina

Mpu peweHnn 3agaum 7.4 OGblna WUCNonb3oBaHa npouegypa seek, ¢
MOMOLLbID KOTOPOM CTalo0 BO3MOXHbIM W3MEHeHWe [aHHbIX B (haitsie
HenocpeacTBEHHO Ha AMCKe, 6e3 CUUTbIBAHUSA B MacCuB.

3A0AYA 7.5. 3agaH (aiin BewecTBeHHbIX ynucen abc.dat. Ygawmts u3
HEro MakCUManbHbI ¥ MUHUMaNbHbIA 31EMEHTBI.

PaccMOTpMM [Be NporpaMmMmbl, pellatlouive 3Ty 3agady. porpammbl Gyaem
co3faBaTb Kak KOHCOMbHble MpuaoXeHus B Lazarus. ANropuTm nepsol
COCTOWUT B CNeAylolemM: CUYMTbIBaEM KOMMOHEHTblI (haiina B MaccuB, B
KOTOPOM HaxoAuM MaKCUMasbHbIi U MUHUMa/bHbIA 3N1EMEHTbI U UX HOMEpa.
OTKpblBaem (haiin NS 3anucu M BHOCMM B HEro BCe 3/71eMeHTbl, 3a
NCKNOYEHNEM MAKCUMaNbHOTO Y MUHUMAaNbHOTO.

program Projectl;
{$mode objfpc}{$SH+}
uses Classes, SysUtils
{ you can add units after this };
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var
f : file of real;
max, min: real;
J, I, nmax, nmin : integer;
a :array [ 1.. 300 ] of real;
begin
assignfile ( f, >/home/ evgeniy/pascal /6/ prl / abc. dat *);
reset ( f);
/[3anomMunHaeM B nepeMeHHOW j KONNMYeCTBO KOMMOHEHTOB B (haiine,
J = filesize ( f);
/ICunTbiBaEM KOMMOHEHTbI (haiina B Maccus a.
fori:=1tojdoread (f,a[i]);
fori:=1tojdowrite (a[i]:1:2, " ")
writeln;
closefile (T);
/IOTKpbIBaeM (haitn ansa sanmcu,
rewrite ( f);
/[HayanbHOe npuceBanBaHne MakCUManbHOro v
/IMMHUMaNIbHOTO 3/IEMEHTOB MaccuBa U UX UHOEKCOB.
max;=a [1]; mini=a[1];
ntax := 1, nmin ;= 1;
/IOCHOBHOI UMK A8 NOMCKA MaKCUMasbHOTO U
/IMVMHMMaNbHOrO 3/1EMEHTOB MaccuBa U UX MHAEKCOB,
fori:=2toj do
begin
ifa [ i]>max then
begin
max:=a [i];
nmax:= i
end;
ifa [ i]<min then
begin
min:=a [i];
nmin;= i;
end;
end;
/[Mepe3anncb 3/1EMEHTOB MaccuBa B (aiisl, 3a UCKIIOYEHNEM
/[3aneMeHTOB C HOMepamu nTax U nmin.
writeln ( ’Mpeo6pa3oBaHHbIA_hainn ’);
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fori:=1toj do
if(ionirnx) and (i <>nmin) then
begin
write (f,a[i]);
//BbIBO,q 3anncaHHOro B q)al7|]'| JJ/IEMEHTA Ha 3KpaH,
write (a [i] :1:2,” ),
end;
closefile ( f);
readin;
end.

BTopas  nporpamma  paboTaeT  cnegylowmm  o6pasom. Haxogum
MaKCUManbHbIA ¥  MWUHUMaNbHbLIA  3N1EMEHTBI WM WX HOMepa Cpeau
KOMMNOHEHTOB (haitna. Ecnm nmin > nTax, TO MEHSieM COAepXumoe
nepemMeHHbIX nmin W nTax. [Jlanee 3neMeHTbl, fexalne Mexay
MUHUMaNbHBIM U  MakcUMaibHbIM (DOPManbHO MeXay 3neMeHTamMu C
HOMepaMn nmin W nTax), CABUraemM Ha OAWH NOPSAAOK BNeBO. TeM cambiM
Mbl ybupaem 3neMeHT C HOMepoM nmin. [locne 3TOr0 BCe KOMMOHEHTHI,
nexawuine nocne snemeHTa C HOMEPOM nTax, CABMHEM Ha ABa Mopsgka
BNEBO. 3Tum mbi COTPEM MaKCUMasNibHbIA 3EMEHT. 3aTeM ABa MOCiefHMUX
KOMMOHEHTa B (haiine Heo6X0AMMO yAaNNTh.

program Projectl;

{$mode objfpc}{$H+}

uses Classes, SysUtils

{ you can add units after this };

var

f : file of real,

a :real;

max, min: real;

i, Nmax, nmin : integer;

begin

assignfile ( f, /home/ evgeniy/pascal /6/ prl / abc. dat *);
reset (f);

/[TTONCK MaKCManbHOr0 U MMHUMANbHOIO 3/1IEMEHTOB B haline n nx
/InHaeKcoB.

writeln ( ’VicxogHbli thainn *);

for i :=0 to filesize (f) -1 do

begin
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read (f, a);
write (a:1:2, ” ’);
if i =0 then

begin

end

else
begin

end
end;
writeln;

/ICpaBHMBaeM nmin 1 nmax.

max:=a;
nmax:= i
inin:=ga;
nmin:= i

ifa>max then
begin
max:=a;
nmax:= i
end;
ifa<min then
begin
min:=a;
nmin:= i;
end

if nmax<nmin then

begin

i :=nmax;
nmax:=nmin;
nmin:= i

end;

MporpammupoBaHve Ha Free Pascal n Lazarus

/ICABUTaeM 3afneMeHThl, fiexalyne Mexay KOMNOHeHTaMu

/lc HOMepamMKn nmin n NTax, Ha OAWH BNEBO,

for i :=nminto nTax-2 do

begin

seek (f, i+1);
read (f, a);
seek (f i);
write (f, a);



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
end;
/ICABUTraem afieMeHThl, NeXxaline nocne KOMMNOHeHTa
/lc HoMepoM nTax, Ha ABa BNEBO,
for i :=nTax to fflesize (f) -3 do
begin
seek (f, i+1);
read (f, a);
write (a:1:2);
seek (f,i- 1);
write (f, a);
write (a:1:2);
end,;
//OTpe3aem nocnefHUe fBa KOMMOHEHTa,
truncate ( f);
closefile (),
reset ( f);
//BbiBOA Npeobpa3oBaHHOrO (haina,
writeln ( "Mpeo6pa3oBaHHbI_thaiin ’);
fori:=1tofilesize (f)do
begin
read (f, a);
//BblBOJ, 3aNMCaHHOr0 B (haill 3NeMeHTa Ha 3KpaH,
write (a:1:2, " _");
end;
closefile ( f);
readin;
end.

B pe3ynbTate paboTbl Mporpammbl M3 (aiina Bew,eCTBEHHbIX YMCeN yAaneHo
Hanmbosbllee U HaUMeHbLLEe YNUCNO.

Kpome TUNu3MpoBaHHbLIX (halifoB LUMPOKOE NpUMeEHeHMe npu 06paboTke
YMCNOBBIX AaHHbIX NOAYyYMUKM 6ecTMNoBbIE haiinbl.

7.3 bectunosble ¢ainbl B A3blKe Free Pascal

[Ons  XpaHeHWs  AaHHbIX  Pas3IMYHOro Tuna YAOOGHO  UCNO/Mb30BaThb
6ectunosble ainbl. [puM  OTKPbITUM GecTUNOBLIX (halinoB cnepyet

MCNONb30BaTh PACLUMPEHHBIA CUHTAKCUC NpoLesyp reset u rewrite.
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Reset ( var f :File; BuferSize :word );
Rewrite ( var f : File; BuferSize :word );

Heob6a3aTenbHblil napameTp Buf Size onpegenser pasmep 6/0ka nepefayu
JlaHHbIX — KO/INYECTBO 0aiT, CUMTbIBAEMbIX WM 3aMUCbiBaeMblX B (aiin
AaHHbIX 3a 04HO o6palieHMe K Hemy. Ecnm 3TOT mapameTp OTCYTCTBYET, TO
MCMOMb3yeTCA 3HaYyeHWe, yCTaHaB/IMBAEMOE MO YMOMYAHUIO NPU OTKPbITUK
(baina (128). Hambonblied rmbKOCTM MOXHO LOCTUYb Npu pasmepe 6n0ka 1
6anr.

Ons 3anucy  fgaHHbIX B 6ECTUNOBLIA (hain  MCnonb3yeTcs npoueaypa
BlockWrite:

BlockWrite ( var f :file; var X; Count:word; var WriteCount:word );

3necb ¥ — MM GalinoBoii NEPEMEHHON, X — UMS MepeMeHHOI, U3 KOTOpOi
AaHHble 3anucbiBaloTCca B (paiin, Count — KOIMYECTBO 6/I0KOB pa3Mepom
Buf Size, 3anucbiBaeMblX B  (aiin; Heobsa3aTenbHbIA  napameTp
WriteCount onpefienser peanbHOe KONMYECTBO 3anucaHHbIX B haiin
610KOB.

Mpoueaypa BlockWrite 3anucbiBaeT Count 610KOB B (halifn, CBA3AHHbIN
¢ (haitnoBoOil NepemMeHHOo 13 nepemMeHHon X. Mpu KOpPPeKTHO 3anucu B
(haiin BO3BpalLaeMoe npoueaypoil BlockWrite 3HayeHue WriteCount
coBnagaeT ¢ Count.

Mpy uYTEHUM [AaHHbIX M3 6GECTMMNOBOro (aina Mcnonb3yeTca npouegypa
BlockRead:

BlockRead (var f :file; var Y; Count:word; var ReadCount: word );

roe f — uMmA (ainoBoil NepeMeHHOl, Y — WUMA NepeMeHHOWR, B KOTOPYH
CUMTbIBAKOTCS JaHHble U3 (aiina, Count — KOMMYECTBO G/10KOB pasMepom
Buf Size, CuMTbiBaeMblX W3 (haitna, HeobA3aTeNbHbIA  NapameTp
ReadCount onpefenser Konu4yectBo 6/0KOB pa3mepoM Buf Size,
peanbHO CUYMTaHHbIX W3 (haiina.

BlockRead cuuMTbiBaeT U3 (hailna, CBA3aHHOro C (palifioBoOii NepeMeHHOM
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f, Count 6M0KOB B MepemMeHHY Y. py KOPPEKTHOM 4TeHUn K3 haiina
BO3Bpallaemoe npoue,qypof/'l BlockRead 3HayeHMe ReadCount AO/HKHO
coBnagatb € Count.

PaccmoTpum paboTy ¢ 6GecTMnoBbIMM (haiinaMm Ha NpUMepe pPeLleHUs
HECKO/IbKMX 3aJau.

3A0AYA 7.6. B 6ecTMnoBOM (haitfie XpaHUTCA MacCUB BeLLECTBEHHbIX YMCEN
M KOMNYECTBO 3/1IEMEHTOB B HEM. YganuTb u3 (alina MakcumanbHoe
BELLEeCTBEHHOE YuCho.

Hanuwem KOHCOMbHOE MPUNOXEHWe ANs co3faHns daiina.

program Projectl;
{$mode objfpc}{$SH+}
uses
Classes, SysUtils
{you can add units after this };
type
massiv=array [ 1.. 100000 ] of real;
var i,N:word;
f: file
X J1massiv;
begin
Assignfile ( f, ”/home/ evgeniy/pascal /6/pr_6/ new_ffle. dat *);
/IOTKpbIBaeM (haitn gns sanucu, pasmep 610kKa nepegavm gaHHbIX - 1
//6aiT.
rewrite (f, 1);
//BBog uncna N - KonmyecTBa LefibiX NONOXKUTENbHbIX YACeN B
/lthaiine
write ( 'N= "); readIn (N);
/I3anucbiBaem B aiin fuenoe uncno N, a TouHee 2 610Ka
/l(sizeof(word)=2) no ogHomy 6ainTy 13 nepemeHHon N.
BlockWrite ( f,N, sizeof (word ));
/IBbigensem namsTb s N 91eMeHTOB MaccuBa X BELW,ECTBEHHbIX
[luncen.
getmemf x,N*sizeof ( real));
//BBOA, Mmaccusa.
writeln ( ’Beegute maccus ’);
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fori:=1to N do
begin

end;

write ("x (7,0, 7)=");
readin (x /i 1]);

fori:=1to N do

/I3anucbiBaem B thaiin f BewecTBeHHOe yncno XA[i], a TouHee 8
/l6nokos. (sizeof(real)=8) no oagHomMy 6aiiTy M3 nepemeHHon XA[i],
BlockWrite ( f, x JI[i], sizeof ( real));

/I[3anucb maccuBa B hailn MOXHO OCYLLECTBUTb U 6e3 yukna ¢
/Inomoulblo cneaytolero obpatieHnsa K pyHkunn BlockRead
//Block Write (f,xJ1,N *sizeof(rea1));

/I3anuck maccuBa B 6eCTMMNOBLIN (aiin 6e3 LMKna ¢ NOMOLLbIO OAHOr0
/lonepatopa BlockWrite(f,xAN*sizeof(TOn)) KaxeTcs aBTOpam
/InpegnoyTtuTensHee.

/I3aKkpbiBaem dhain.

CloseFile (),

/IOcBo6OXAaeM NamaTb,

freemem ( x,N*sizeof ( real));

readln;

end.

Pa3paboTKy nporpaMmmMbl pelleHns 3agayn 7.6 HauyHéM C co3faHuAa WwabnoHa
rpatuyeckoro npunoxenus (Mpoekt — Co3sgatb MNpoekT — [punoxeHne).

Ha thopme pacnonoXum cneayrouie KOMNOHEHTbI:

1
2.

[Be MeTkn Labell v Label2 Ans nognucu.

Editl — TeKCTOBOe MOfe pefakTMpPOBaHMS, B KOTOPOM 6yaem
XpaHUTb COAEPXKMMOE NCXOAHOrO (haiina.
Edit2 — TeKCTOBOe Mofie pefaKkTUpOBaHWsA, B KOTOpPOM Oyper
XpaHUTbCA (aitn nocne npeobpasoBaHua.
OpenDialogl — KOMMNOHEHT  Ans BblGOpa MMeHU

ob6pabaTtbiBaemMoro garina.
Buttonl — KHONka ana npeobpasoBaHua aina.

PacnonoXXnm KOMMOHEHTbI Ha (YOPMe MPUMEPHO Tak, NMokasaHo Ha puc. 7.10.

OCHOBHble CBOCTBA KOMMOHEHTOB OyfeM ycTaHaBAMBaTb NMPOrpaMMHO Npu
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co3faHumn ¢opmbl. MporpaMmma pelleHus 3agadn 7.6 6yaeT BbINOAHATLCA Npu
Lenyke no KHOTKeE. MonHbIN TEKCT Moaynsa C H606X0,CI.VIMbIMI/I
KOMMEHTapUAMn:

unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
/[Ha dopme HaxopsaTcs:
/IKHOnMKa.
Buttonl :Thutton;
/[TMone pefakTUpoOBaHMA - 415 BbIBOAA COAEPXMMOro UCXOLHOrO
/lthaiina.
Editl :Tedit;
/[Mone pegakTUpoOBaHUA - AN BbIBOAA COAEPXUMOro (aina nocne
/InpeobpasoBaHus.
Edit2 :Tedit;
/IMeTKn ana nognucu nonein pefakTupoBaHuUS.
Labell : TLabel;
Label2 :Tlabel,
/IKOMNOHEHT AN Bblbopa arina.
OpenDialogl : TOpenDialog;
procedure ButtonIClick ( Sender : TObject);
procedure FormCreate ( Sender : TObject);

private
{ private declarations }
public
{ public declarations }
end;
massiv=array [ 1.. 50000 ] of real,
var
Forml : TForml;
f:file;

implementation
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{TForml }
/[TekcT npoueaypbl 06paboTUnka cobbiTUa 'LLLenyok no KHomke",
procedure Tforml. ButtonIClick ( Sender : TObject);

var X J1massiv;

y :array [ 1.. 3000 ] of real;

i,N: word;

max: real;

nmax:word;

S :string;
begin
/IBblbupaem thaiin, KOTopblid 6yaem o6pabaTbiBaTb.
if OpenDialogl. Execute then
begin
/Imsi 06pabaTbiBaeMOro (haitna 3annucbiBaem B NMEPEMEHHYIO S.

s := OpenDialogl. FileName;
/ICBA3bIBaeM (halinoByto MepPeMEHHYIO C UMEHEM (halina, XpaHsLumes B
/InepemeHHOl s.

AssignFile (f, s);
/IOTKpbIBaeM (hain ans yteHus, pasmep 6/10Ka nepegayvm gaHHbix 1
//6aiiT.

Reset (f, 1);
[ICunTbiBaeM un3 gainna fuenoe uncno (word) N, a TouHee 2 610Ka
/I(sizeof(word)=2) no ogHoOMy 6ainTy U3 nepemMeHHon N.

BlockRead ( f,N, sizeof (word ));
/[Bbigensem namaTtb s N 3/1eMeHTOB MaccuBa X BeL,eCTBEHHbIX
/luncen.

getmem( x,N* sizeof ( real));
/[ICunTbiBaeM 13 haitna f N BeleCTBEHHbIX YNCEN B NEPEMEHHYIO X.
/IPeanbHO cumTbiBaem N*sizeof(real) 6510koB no 1 GaiTy.
/[3anonHseM MaccmB X 3HaYeHUAMU, XpaHAWMUMUCA B (aline.
BlockRead ( f, x AN* sizeof (real));
/[Oenaem BUAMMBIMUN NEPBYHO METKY U NepBblii KOMNOHEHT Editl.

Labell. Visible = taie;

Editl. Visible := true;

fori:=1to N do
/If06aBNeHNe ovepefHOro 3Ha4eHUs U3 MaccmBa X K NepBoMy
/[TeKCTOBOMY MO0 PefaKkTUpOBaHUS.
//B pe3ynbTate B NepBOM TeKCTOM Mnone OyfeT BbIBEEH WCXOLHbIN
/ImaccuB BeLeCTBEHHbIX YMCEN.
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Editl. Text := Editl. Text+FloatToStrF ( x /I i ], ffFixed,5, 2)+ ’
/[TToNCK MaKcMmanbHOro 3EMeHTa 1 ero Homepa.
wax:=xJ1[17];
nrax:=1;
fori:=2to N do
if x [ i ]>max then
begin
Tax:=xn[i];
nmax:= i
end;
/lY paneHne MakCcMManbHOro afieMeHTa U3 Maccusa,
for i :=nmaxto N -1 do
XA[i] ;=X i+ 17;
/Y MeHblLeHne KonnyecTsa 3/1EMEHTOB B MaccuBe.
N:=N-1;
/I3aKkpbiBaem dhain.
CloseFile (f);
AssignFile (f, s);
/IOTKpbIBaEM (haiin Ans 3anucu.
Rewrite ( f, 1);
/I3anncbiBaem B dhaiin fuenoe uncno N, a TouHee 2 6nokKa
/l(sizeof(word)=2) no ogHomy 6ainTy 13 nepemeHHoin N.
BlockWrite ( f,N, sizeof (word ));
BlockWrite ( f,N, sizeof (word ));
//[3anucb maccmBa B hail ¢ NOMOLLbIO 06paLleHns K PyHKLMK
//BlockRead.
BlockWrite ( f, x AN* sizeof (real));
/I3aKpbiBaem dhain.
CloseFile (f);
/IOcBo6OXAaeM NamMaATb.
freemem ( x,N* sizeof (word ));
/[YTeHve faHHbIX U3 Npeobpa3oBaHHOro daina.
AssignFile (f, s);
Reset (f, 1);
[ICunTbiBaeM un3 ainna fuenoe uncno (word) N, a TouHee 2 610Ka
/I(sizeof(word)=2) no ogHoMy 6ainTy U3 nepemeHHon N.
BlockRead ( f,N, sizeof (word ));
/IBbigensiem namsTb Ans N a1eMeHTOB MaccuBa X BELWECTBEHHbIX
/luncen.
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getmem( x,N* sizeof ( real));
/ICunTbiBaem u3 aiina f N BeLLeCTBEHHbIX YNCEN B MEPEMEHHYIO X.
/IPeanbHo cunTbiBaem N*sizeof(real) 6nokos no 1 6aity.
/[3anonHseM MaccmB X 3HaYEHUAMU, XpaHALWMUMUCA B daline.
BlockRead ( f, x AN* sizeof ( real));
/I[lenaem BUANMBIMW BTOPYHO METKY U BTOPOIA KOMMOHEHT Edit2.
Label2. Visible = taie;
Edit2. Visible = true;
/ICofepXrMoe MaccuBa X BbIBOAUM B TEKCTOBOE nosne Edit2.
fori:=1to N do
Edit2. Text := Edit2. Text+FloatToStrF ( x /[ i], ffFixed,5, 2)+ ’
/I3akpbiBaem (haiin 1 0cBO6OXKAAEM NamsiTh.
CloseFile ( f);
freemem ( x,N* sizeof ( real));
end;
end;
procedure TForml. FormCreate ( Sender : TObject);
begin
/[Mpwn co3gaHun ¢GopMbl yCTaHaBNMBaAEM CBOCTBA KOMMOHeHTOB Editl,
/[Edit2, labell, label2 n kHonkn Buttonl. Bce KOMMOHEHTHI,
//KpomMe KHOMNKW, AenaemM HeBUANMbBIMU.
Forml. Caption := ’Pa6oTa ¢ 6ecTunoBbiMu (ainamu ’;
Labell. Width := 80;
Labell. Caption := "Cogep>X1mMoe UcxofHoro aina ’;
Editl. Clear;
Label2. Caption := "Cogep>xnumoe npeo6pa3oBaHHOro (aina ’;
Label2. Width := 80;
Edit2. Clear;
Buttonl. Width :=150;
Buttonl. Caption := "lMpeo6pa3oBaHue taiina ’;
Labell. Visible := false;
Editl. Visible := false;
Label2. Visible := false;
Edit2. Visible := false;
end;
initialization
{$1 unitl.Irs}
end.
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Puc. 7.10. OKHO (hOpMbl C KOMNOHEHTaMM
Mpu 3anycke nporpaMmbl OKHO MPUNOXEHMS ByaeT Takum, Kak Ha puc. 7.11.

Mocne wenyka no KHonke [lpeob6bpasoBaTb (haili NOSBMTCS OKHO Bblb6opa
(baiina em, puc. 7.121

OKHO nporpamMMbl mocne npeo6pasoBaHus (aiina npeacTaBleHO Ha puc.
7.13.
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Puc. 7.11. OKHO nporpaMmbl peLleHns 3afaym 7.6 npu 3anycke
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Puc. 7.12. OkHo BbI6Opa (haitna
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Puc. 7.13. OkHO paboTatoweii nporpaMmmsl

3A0AYA 7.7. B 6ectvnoBoM (haiifie XpaHATCA MaTpuUlibl BELLECTBEHHbIX

uncen A(N, M), B(P, L) u wnx pasmepbl. YMHOXWTb, €ciu 370
BO3MOXHO, A Ha B , Pe3yNbTUpYylOLyl0 MaTpuyy C — A +B fONWUCaThb B
thain.

PeleHne 3agaunm HayHEM C HanMMCcaHWA KOHCONbHOW NpOrpaMMbl CO3f4aHuWs
(haiina. [ns 3TOro oOnpefenvMmMmcsi co CTPYKTypoil avina. TycTb B HéM
XpaHATCA fABa 3HayeHWsa Tuna word: N u M, 3arem wmaTpuya
BELLECTBEHHbIX yucen A (N,M) , 3aTeM 3HayeHus P M L Tuna word U
maTpuua B (P, L) .

Huxe npuBeAéH NUCTUHT NporpaMMbl co3faHus 6ecTMNoBOro haiina c
KOMMEHTapusmMu.

program Projectl;
{$mode objfpc}{$H+}
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uses
Classes, SysUtils
{ you can add units after this };
var
f :file;
i, j, hm, 1p :word;
a, b :array [ 1.. 20, 1.. 20 ] of real;
begin
AssignFile ( f, *Prim, dat *);
//OTKpbIBaeM ¢haiin gns 3anucu, pasmep 610Ka nepegayn gaHHbix 1
//6aiT.
rewrite (f, 1);
write (’N= "); readln (N);
write ( ’'M="); readln (M);
/I3anucbiBaem B taiin fuenoe uncno N, a TouHee 2 610Ka
/I(sizeof(word)=2) no ogHoOMy 6ainTy U3 nepemeHHon N.
BlockWrite ( f,N, sizeof (word ));
/I3anucbiBaem B thaiin fuenoe uncno M, a TouHee 2 6/10Ka
//(sizeof(word)=2) no ogHOMY GalTy U3 nepemMeHHon M.
BlockWrite ( f,M, sizeof (word ));
writeln ( * Matrica A 7);

fori:=1to N do
forj :=1 to M do
begin

//BBOAUM O4yepefHOl 3neMeHT MaTpuLbl,
read (AL, 1);
//3anucbiBaem B (haiin fBewecTtBeHHOe yncno AJi,j], a TouHee
/Isizeof(real) 6nokoB nNo ogHomy 6aiiTy 13 nepemeHHon Ali,j],
BlockWrite ( ,A[ i,] ], sizeof ( real));
end;
write (’L="); readln (L);
write ( ’P="); readin (P);
/I3anucbiBaem B (haiin 2 610Ka Mo 0gHOMY 6aiiTy 13 nepemeHHol L.
BlockWrite ( f, L, sizeof (word ));
//3anvcbiBaem B (haiin 2 6n10ka No ogHOMY 6aiTy U3 nepemMeHHOW P.
BlockWrite ( f, P, sizeof (word ));
writeln ( * Matrica B ’);
fori:=1to Ldo
forj ;=1 to P do
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begin
read (B[i,j D;
/I3anncbiBaem B thaiin sizeof(real) 6510k0B N0 0gHOMY 6alTy M3
/InepemeHHon BIij].
BlockWrite ( f,B[ i, ] ], sizeof ( real));
end;
/[3akpbiBaem caiin.
CloseFile ( f);
end.

Tenepb HanulLieM KOHCO/MbHOE MpUNoXeHue Lazarus, ¢ NOMOLLbIO KOTOPOro
“3 6ecTUnoBoro (aina cumtaem maTpuibl A, B, Ux pa3mepbl, NOCne Yero
BblucnuM Matpuuy C Kak npousseeHve Aun B.

program Projectl;
{$mode objfpc}{$H+}
uses
Classes, SysUtils
{ you can add units after this };
var
f:file;
k, i,j, nm, 1 p :word;
a, b, c:array [ 1.. 20, 1.. 20 ] of real;
begin
/ICBsi3biBaeM (haitfioByt0 NEPeMEHHY0 C (hainiom Ha AMCKe.
AssignFile (f, 'Pr_7_6. dat ”);
/IOTKpbIBaeM haiin n yctaHaBnmeaem pasmep 6s10ka B 1 6aiT,
reset (f, 1);
/ICunTbiBaeM B nepemeHHyt0 N u3 chalina f2 6aiita (sizeof(word)=2
//6nokoB No 0gHOMY 6aiTy).
BlockRead ( f,N, sizeof (word ));
//CunTbiBaem B nepemeHHyto M u3 ¢aiina f2 6aiTa (sizeof(word)=2
//6nokoB No ofgHOMY 6ainTy).
BlockRead ( f,M, sizeof (word ));
fori:=1to N do
forj :=1 to M do
/ICunTbiBaem B nepemeHHyto Ali,j] u3 daiina f sizeoffreal) 6ant
/l(sizeoffreal) 6n0k0B N0 OAHOMY 6aWiTy).
BlockRead ( f,A[ i,j ], sizeof (real));
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/ICunTbiBaeM B NepemeHHY bu3s alina f2 6aiita.
BlockRead ( f, L, sizeof (word ));

/ICunTbiBaeM B nepemeHHyt P u3 chalina f2 6aiita.
BlockRead ( f, P, sizeof (word ));
fori:=1to Ldo
forj ;=1 to P do

//CunTbiBaem B nepemeHHyto Bli,j] n3 gaiina fsizeof(real) 6ait.

BlockRead (f,B[ i, ] ], sizeof ( real));

//[BbiBOA MaTpuLubl A Ha 3KpaH,

writeln ( * Matrica A ’);

fori:=1to N do

begin
forj :=1 to M do

write (A[i,j]:1:2,” 7);

writeln; end:;

//BbiBOA MaTpuubl B Ha 3KpaH,

writeln ( * Matrica B ’);

fori:=1to Ldo

begin

forj :=1to P do

write (B[ i,j]: 1:2, " ’);

writeln

end;

/IT1poBepsieM, BO3MOXHO /1M YMHOXEHUE MaTpuL, ecnu aa,

if m=I then

begin

/[To ymHOXaem matpuuy A Ha B

fori:=1to N do

forj :=1to P do

begin

c[ij]:=0;

for k:=1 to M do

clijl:=clijl+ali,k]*b [k, j]

end;

//BbiBog matpuubl C.

writeln ( * Matrica C=A *B ),

fori:=1to N do

begin

forj :=1 to P do
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write (CLLj]: 1:2," ");
writeln
end;
/IQonnceiBaem B thainn fuenoe uncno N, a TouHee 2 610ka No
/logHoMy 6ainTy M3 nepeMeHHON N.
BlockWrite ( f,N, sizeof (word ));
/[OonucbiBaem B aiin fuenoe uncno P, a TouHee 2 6/10Kka No
/logHOMY 6ailTy U3 nepemeHHon P.
BlockWrite ( f, P, sizeof (word ));
fori:=1to N do
forj :=1to P do
/I3anucbiBaem B (aiin fBewectseHHoe yncno C[i,j], a TouHee
/lsizeof(real) 6nokoB nNo ogHomy 6aiiTy 13 nepemeHHom CJi,j],
BlockWrite ( f, c [i,] ], sizeof ( real));
end
else
writeln ( "YMHOXeHne HEBO3MOXHO ’);
/I3akpbiBaem daiin.
CloseFile ( f); end.

7.4 O6paboTKa TEKCTOBbLIX (haisioB B sA3blke Free Pascal
Mpu paboTe ¢ TEKCTOBbIMMK (haitnamu cnefyet ydecTb CneaytoLlee:

1. OeictBue npouenyp reset, rewrite, close, rename,
erase un QyHkuum eof aHanormyHo ux AencTBu0 npu paboTe ¢
KOMMOHEHTHbIMW (TUNWU3MPOBAHHbLIMW) (hainnamm.

2. TMpouenypsel seek, truncate wn dQyHkuna filepos He
paboTatoT C TEKCTOBbIMY (harinamu.

3. MOXHO nosb30BaTbCA MNPOLELYPO/A OTKPbITUA TEKCTOBOro (haina
append (f), rge f — uma aitnoBoil NnepeMeHHON. ITa npouegypa
CNYXWUT ANS OTKPbITUA (hailna B pexume [o3anucu B KoHel haina.
OHa nNpuMeHUMa TOMbKO K YXXe (PU3MYEeCKU CyLLeCcTBYHOWMM daiinam,
OTKpbIBaeT M TOTOBUT MX ANA fo6aBneHWs WHPopmMaLmMm B KOHeL

thalina.
4. 3anucb N 4YTeHMe B TEKCTOBbI/ (aiis OCYLLEeCTBAATCA C MOMOLbHO
npouegyp write, writeln, read, readln cnegytouwei

CTPYKTYpbl:
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read (f, xI, x2, x3,..., xn);
read (f, x);

readIn ( f, xI, x2, x3,..., xn);
readin ( f, x);

write ( f, xI, X2, x3,..., xn);
write (f, x);

writeln ( f, xI, x2, X3,..., Xxn);

writeln ( f, x);

B sTux onepatopax f — ainoBas nepemeHHas. B onepaTopax 4TeHus
(read, readln) x, xI, x2, x3, ..., XN — NepeMeHHble, B
KOTOpble MPOMCXOAWUT 4YTeHWe W3 (haitna. B onepatopax 3anucm write,
writeln X, xl, X2, X3,..., XM — TMepemMeHHble uu

KOHCTaHThI, I/IH(*)OpMaLI.VIFl N3 KOTOPbIX 3aNACbLIBAETCA B q3a|7|n.

EcTb psg ocobeHHOCTei npu paboTe onepatopoB write, writeln,
read, readln c TekcToBbiMM (aitnamMn. MMeHa MepeMeHHbIX MOryT
OblTb LEeNoro, BeWeCTBEHHOro, CMMBOJIBHOTO WM CTPOKOBOro tuna. lMepef
3anNMCbl0 AaHHbIX B TEKCTOBbIA (haill C NOMOLIbI Mpoueaypbl write
NpoucxXoanT wux npeobpasoBaHuve B Tun string. [eicTBme oneparopa
writeh oTAnyaeTcs Tem, 4TO NoOcfAe yKasaHHbIX MEPEMEHHbIX W KOHCTaHT B
(halin 3anncbiBaeTca CUMBON "KOHEL, CTPOKK".

Mpn 4TEHUM AaHHbIX M3 TEKCTOBOrO (hailnia ¢ NomMowblo npouegyp read,
readln npoucxogut npeobpa3oBaHMe W3 CTPOKOBOIO TUMNa K HY>XHOMY
TUNYy AaHHbIX. Ecnn npeobpa3oBaHve HEBO3MOXHO, TO FEHEpPUpYyeTcs Kof
OWNBKKM, 3HayYeHWe KOTOPOro MOXHO Yy3HaTb, 06pPaTMBLUIMUCL K (YHKLMK
IOResult. Komnunatop Free Pascal no3Bonsetr reHepupoBaTb Kof
nporpamMmmbl B ABYX peXuMax: C NPOBEPKOA KOPPEKTHOCTU BBOAA-BbiBOAA U
6e3 Heé.

B nporpamMmy MOXeT 6blTb BK/KOUYEH KUY pexuma Komnuasauumm. Kpome
TOro, NpeaycMoTpeH NepeBof KOHTPO/s OWW60K BBOAA-BbIBOJA M3 OAHOIO
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COCTOSIHWSA B AAPYrOE:

o {$1+3}— pexum npoBepkn oWNBOK BBOAA-BbIBOLA BKNOYEH;
* {$1-}— pexum npoBepkn owNBOK BBOAA-BbIBOLA OTKIHOYEH.

Mo ymonuaHuto, Kak npasuno, pgeicteyetr pexum {$1+}. MoXxHO
MHOFOKpaTHO BK/KOYaTb W BbIKAKOYATb PeXWUMbl, co3faBas o06nactun c

KOHTponemM BBOfa W 6e3 Hero. Bce KIUM KOMOWUASILMKU  OMMCaHbl B
MPUNOXKEHUN.

Mpy BKAOYEHHOM pexume MpoBepku ntobas owmbka BBOAA-BbIBOLA OyaeT
(haTasbHON, NporpaMma nNpepBEaTCH, Bbl4aB HOMEP OLUMOKMU.

Ecnn ybpaTb peXxum NpoBepKu, TO MPUM BO3HUKHOBEHUM OLWIMOKM BBOAA-
BbiBOZJa MNporpamma He OyfeT OCTaHaB/iMBaTbCA, a NMPOAO/IKMT paboTy co
cnegytouiero ornepatopa. PesynbTar onepauuu  BBOfa-BbiBoZa  OyadeT
HeonpenenéH.

[Ona onpoca Koja OWWOKM fy4ylle MN0Mb30BaTbCA CReunanbHON yHKLUMENR
IOResult, HO HeoO6X0AMMO MOMHMWTbL, 4YTO OMPOCUTbL €8 MOXHO TONbKO
OAWH pa3 noc/e Kaxoi onepauuy BBOAA WM BblBOAA: OHA OOGHYNsSeT CBO&
3HayeHMe npu Kaxgom BbizoBe. |OResult Bo3Bpawaetr uenoe 4ucno,
COOTBETCTBYHOLLEe KO4y MocnefHeli  owunbOKM  BBOAAa-BbiBoga. Ecm
IOResult =0, To npn BBOAE-BbIBOAE OLINOOK He 6blno, nHavye IO Result
BO3BpaLLaeT KOA OWnbKM. HekoTopble KoAbl OWMGO0K npuBeseHbl B Tabn. 7.9.

Tabnuua 7.9. Kogbl ownbok onepayuii BBOAa-

BblBOJa

Kog owwmnoku OnucaHue

2 (haiin He HalifeH

3 nyTb He HaigeH

4 C/IMLLUKOM MHOFO OTKPbITbIX (haiinos
5 0TKa3aHo B focCTyre

12 HEBEPHbI peXxum goctyna

15 HenpaBUbHbLIA HOMeEpP AUCKa

16 HEeNb3s yAansTb TEKYLLYHO AMPEKTOPUIO
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100
101
102
103
104
105
106
150

ownbKa Npu YTeHUM ¢ Ancka
owmnbKa npy 3anncu Ha AncK

He npuMeHeHa npoueaypa AssignFile
(haiin He OTKpbLIT

(haiin He OTKPLIT 4NS BBOAA

(halin He OTKpbLIT 4N BbIBOAA
HeBEPHbI HOMep

ONCK 3alMLWEH OT 3anucu

PacCcMOTpPUM HECKO/IbKO MPaKTUYecKUx npumepoB 06paboTKkM OLMBOK
BBO/Ja-BblBOJA:

1. Mpn OTKPbITUM TNPOBEPUTH, CYLIECTBYET NN 3afaHHbliA  (haiin 1

BO3MOXHO /1IN YTEHNE AaHHbIX U3 HEro.

assign (f, ”abc. dat *);
{31}

reset ( f);

{$1+}

if IOResultoO then
writeln ( ’chaiin He HailleH UM He YnTaeTcs )
else

begin

read (f,.,, );

close ( f);

end;

2. npOBepI/ITb, ABNAETCA 1N BBOAMMOE C K/laBUaTypbl YNCNO LENbIM.

var i :integer;

begin

{$1-}

repeat

write ( ’BBeANTE LEN0e Yncno i’);
readin (i),

until (10 Result =0);
{$!+}
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{3T0T UMKN NOBTOPSIETCA A0 TeX Mop, Nnoka He OyaeT BBeAEHO Lenoe *
end.

Mpu paboTe C TEKCTOBbIM (halifioM HeO6XOAMMO MOMHWUTL CReLuanbHble
npaBuna YTeHWs 3HaYEHU MepPeMeHHbIX:

Korga BBOAATCA 4WCNOBble 3HAa4YeHWA, [Ba 4ucna CUUATaKOTCH
pa3fenéHHbIMWU, ecniv MeXAy HUMK ecTb XO0Ta 6bl 0AuH npoben, unu
CMMBON Tabynauuu, UAN CUMBOJ KOHLA CTPOKMN.

Mpu BBOAE CTPOK Hayano TeKyLlei CTPOKM MAET cpasy 3a NocnegHuMm,
BBEEHHLIM [0 3TOr0 CMMBOJIOM. BBOAMTCA KONMYECTBO CUMBOJIOB,
paBHOE 06bSBNEHHOW ANMHE CTPOKW. Ecnm npu yYTeHMM BCTpeTuUncs
CUMBON "KOHeL, CTPOKM", TO paboTa C 3TOMN CTPOKOW 3aKaHuYMBaeTcs.
Cam CMMBON KOHLA CTPOKW SBISETCA pasfenuTe/ieM U B MepemMeHHYHo
HWKOrJa He CYMTbIBaeTCH.

Mpoueaypa readln cunTbiBaeT 3HaYeHMS TeKyLled CTPOKW (aiina,
Kypcop nNepeBOAMTCA B HOBYK CTPOKY (haitna, U AanbHerwunii BBOA,
OCYLL,eCTB/IARTCA C Heé.

B kauyecTBe npumepa paboTbl C TEKCTOBbIMK aiinamu paccMOTPUM
CNeflytoLLyto 3agauy.

3ALAUA 7.8. B TekcToBOM daiine abc.txt Haxogatcs matpuusl A(N, M) u

B(N, M) wn wux pasmepbl. Haiitu matpuyy O — A 4- B , kotopyto
ponucatb B (haiin abc.txt.

CHayvana co3gafMM TeKCTOBbIA (haiin abc.txt cnegytouwein CTpykTypbl: B
MepBOi CTpOKe uyepe3 nNpoben xpaHATCA pasMepbl mMaTpuubl (4ncna N n M),
3aTem NOCTPOYHO XPaHATCSH MaTpulbl A 1 B.
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Puc. 7.14. ®daiin abc.txt

Ha puc. 7.14 npueefgéH npumep (aitna abc.txt, B KOTOPOM XpaHATCA
matpuubl A(4,5) nB(4,5).

TeKCT KOHCO/IbHOrO MPUIOXKEHUA pelleHns 3agadyn 7.8 ¢ KOMMEHTapusMu
NpuUBELEH HUXe.

program Projectl;
{$mode objfpc}{$SH+}
uses
Classes, SysUtils
{you can add units after this };
var
f: Text;
i, J, N,M: word;
a, b, ¢ :array [ 1.. 1000, 1.. 1000 ] of real;
begin
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/ICBA3bIBaeM (haiinoByto nepemeHHyto fc daiinom Ha gucke.
AssignFile (f, “abc. txt”);
/IOTKpbIBaEM (haitn B peXXxmme YTeHUS.
Reset ( T);
/ICunTbiBaeM M3 NepBoOi CTPOKK (haina abc.txt 3HaueHnss N n M.
Read( f,N,M);
/[MocnepoBaTenbHO CYMTLIBAEM 3/1IEMEHTLI MaTpuLbl A 13 thaiina,
fori:=1to N do
forj :=1to M do
read (f,a[i,j]);
/ITocneaoBaTeNlbHO CYMTLIBAEM 3/IEMEHTLI MaTpuLbl B 13 aiina,
fori:=1to N do
forj :=1 to M do
read (f, b [i,j]);
/[®opmupyem maTtpuuy C=A+B.
fori=1 to N do
forj :=1 to M do
clijl:=alijl+b [i]1[j ]
/I3akpbiBaem daiin f.
CloseFile ( f);
/IOTKpbIBaEM (haitn B pexxume A03anuncu.
Appendf f);
/1N o3anuce matpuubl C B thaiin,
fori=1 to N do
begin
forj ;=1 to M do
/IQonncbiBaeM B haitl o4epeaHOon 3eMeHT MmaTpuLbl 1 npoben B
/ITeKcTOoBbIN haitn.
write (f,c[i,j]: 1:2,7 ),
//Mo OKOHYaHUWN BbIBOAA CTPOKM MaTpULbl NEPEXOANM HA HOBYHO
/ICTPOKY B TeKCTOBOM haiine,
writeln ( T);
end;
/I3aKpbiBaem dhain.
CloseFile ( f);
end.

Mocne paboTbl nporpammbl (haitn abc .txt OygeT NPMMEPHO TakMM, Kak
NnokKasaHo Ha puc. 7.15.
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Puc. 7.15. ®aiin abc.txt nocne gosanucm matpuubl C

TunusmpoBaHHble (aiinbl NMHOTAA Ha3blBAOT KOMMNOHEHTHbLIMU.
2) Pasmep 6noka onpegensetrcs npu BbINONHEHUU npouedyp Reset,
Rewrite.
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PaboTa Co CTpoKamu 1 3anmcamm

B 3Toil rnaBe Mbl MO3HaKOMMMCS C ABYMA TUNaMu [aHHbIX — CTPOKaMu U
3a-nucaAMn. PaboTa OCHOBHbIX (PYHKLMIA 00paboTKM CTPOK OydeT MoKasaHa
Ha Npume-pax, MOc/fe 4Yero 4YmTaTeNlb MOXeT MO3HAKOMUTLCA C 3anUCAMMU.
3anucb (record ) — 3TO CNOXHasA CTPYKTypa [aHHbIX, COCTOAWAA W3
(PMKCMPOBAHHOIO KONM4YeCcTBa OOBLEKTOB, Ha3blBaeMbIX MonfsMu 3anucu. B
OT/MYMe OT MacCMBOB, NOMA 3aMMUCKM MOTYT 6blTb Pa3HOro TUNa.

8.1 Ob6paboTKa TeKCTa

YacTo B 3afjayax NporpaMMupoBaHuMs MNPUXOAUTCS 06pabaTbiBaTb TEKCT.
O6paboTka TekcTta B FreePascal coctoMT ©n3 06pabOTKM CUMBOMOB U
06paboTKM CTPOK. MOHATUE CTPOKM YXKe Obl0 BBEAEHO B rfaBe 2, U TaM Xe
pacCMOTPEHbl OCHOBHble (YHKUMM paboTbl €O CTpOKaMu. HanomHum
OCHOBHbIE MOMEHTHI.

CumBon — 3T0 OyKBa, UMdpa UAM Kakoli-nmbo 3Hak. Kopgosas Tabnuua
CMMBOJIOB COCTOMT M3 256 nNO3UUMIA, T. €. KaxXAblli CMMBON UMEEeT CBOW
YHUKanbHbIA kof oT 0 Ao 255. Tak Kak Kog cMMBONa npeactaBnseT Co60M
ymncno He 6onee 255, TO OYEBUAHO, YTO B MaMATM KOMMNbOTEPA OAUH CUMBON
3aHUMaeT 1 6aiT. Ans paboTbl C CUMBONAMW CYLLECTBYET TUM faHHbIX char
(1 6anT).

CTpoka — 3T0 HaGop CMMBONOB. TeKCTOBasi CTPOKa MMEET OnpefenéHHYHo
OAVMHY. [NuHa CTPOKM — 3TO KONIMYECTBO CUMBOJ/IOB, KOTOpble OHa
cofiepXuT. Ecnv oauMH cMMBON 3aHMMaeT 1 6aiT, To CTpoKa U3 Ar CUMBOJIOB

3aHMMaeT B NamATW COOTBETCTBEHHO jV 6alT. Ana paboTbl CO CTpOKamu
CYLLEeCTBYeT TUMN AaHHbIX string.

Ons 3agjaHus B nporpamMMe CWUMBOJIbHO WAW CTPOKOBO MNepemMeHHOA
MCNONb3YIOTCA OfMHAPHbIE KaBblYKW, HaNpuMmep:

s='Q
si = Privet

B nporpamMme MOXHO OrpaHW4YUTb ANMHY TeKCTa, XPaHWMOro B CTPOKOBOI
nepeMeHHoW. [ns 3TOro CTPOKOBYHD MEPEMEHHYK HY)XHO 06bSABUTH
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cnegyrowmnm o6pa30|v| (B CKOOKax YKa3biBaeTCaA MakKCuMasibHaa [AlinHa
CTPOKM):

var str :string [ 20 J;
PaccMOTpUM OCHOBHbIe OMepawum co CTPOKamu.

OfHOI 13 OCHOBHbIX Onepawlueii co CTpoKaMmn ABNASETCH UX 06beAnHeHMe.
[ns 3TOro UX MOXXHO CNOXWTb NOA06HO Yncnam. Hanpumep:

var s : string;
begin

s="text’+” +’*1

PesynbTtatom paboTbl onepartopa OyfeT cTpoka text  *1.

CTpoka — 3TO MacCuMB CMMBO/IOB, MO3TOMY M3 CTPOKM MOXHO MNOAYyYUTb
n60i CMMBON, yKa3aB ero HOMep B KBajpaTHbIX CKOOKax psfoM C MMeHeM
nepemMeHHOMN.

Hanpumep:

var s :string; ¢ : char;

begin
s := " Privet ’;
c:=s[4]

PesynbTtatom paboTbl OyfeT CUMBOS V.

Tenepb pacCMOTPUM OCHOBHble (YHKUWMM W npoueaypbl 06paboTKM CTPOK,
npueeféHHble B Tabn. 2.7, Ha npumMepax.

Hwke npuBeféH NUCTUHI Nporpammbl C KOMMeHTapuamu. Pesynbtatbl eé
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paboTbl MOXXHO YBWUAETb Ha puc. 8.1.

program Projectl;
var
Strl, Str2, Str3, Str4 : String;
word : String;
K, L :integer;
begin
Strl := " Ivanov ’;
Str2 =’ Sergey ’;
Writeln ( * Stroka Strl - Strl );
Writeln ( * Stroka Str2 - Str2 );
/lo6beanHeHne 1-i n 2-in CTpoK
Str3 = Strl+ +Str2;
/lonpefeneHve ANHBLI CTPOKK
L:= Length ( Str3);

Writeln ( * Stroka _ Strl+Str2 _ _ Str3);
Writeln ( *Dlina_stroki=",L);
Str4 =’v 7’

/Inonck BXoXaeHUs BYKBbl V B CTpOKe 3

K:=Pos ( Str4, Str3);

WriteIn (’1_raz_bukva_V_na_pozicii_’K);

//konnpoBaHuMe B NepemMeHHYto Str4 6 CMMBOJIOB, HauyuMHasa ¢ 8-ro, U3 CTPOKU
1/Str3

Str4 :=copy ( Str3, 8, 6);

Writeln ( * Str4= ’, Str4 ),

/[nonck nepBoro cfosa - KONUPOBaHWeE B NepemMeHHYy0 word CMBOJI0B
/In3 cTpokn Str3, HauMHasa ¢ NepBOro cCMMBONA U Ao npobena
word:=Copy( Str3, 1, Pos (*_ ’, Str3 ) _ 1);

Writeln(’l_e _slovo___ ’,word),

/lynaneHune n3 cTpokn Str3 2-x CMMBOOB, Ha4yMHas ¢ 5-1 no3uuyun
delete (Str3, 5 2);

Writeln (Str3 _posle_udaleniya_ simvolov__ ’, Str3);

Readln;

end.
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Puc. 8.1. Pe3ynbTaTbl pa6oTbl NporpaMMbl 06paboTKM CTPOK

B cnegytowlem npumepe Mbl npoyntaeMm m3 nons Edit gpopmbl Maccus yvucen
MW Haigém ux cymmy. [ns 3TOro co3gafuMM HOBbIA MPOeKT, Ha gopme
pasmectum none Edill, komnoHeHT ListBoxl gna BbiBOAa pe3ynbTaToB W
KHOMKy Buttonl, kak Ha puc. 8.2. YCTaHOBMM B Ka4yecTBe CBOWCTBa Text
KoMmnoHeHTa Editl cnegytouyto ctpoky: 1.2 1.3 1.4 1516 1.7 1.8 1.9 2.0, B
3TOM cflydae Npu 3anycke nNporpamMbl 3TOT MAcCUB yxe OyaeT BBeAEH (npu
3anmncu 3NeMeHTOB MaccumBa MeXAY 3N1eMeHTaMn MOXHO BCTaBfiATb Ntoboe
KONM4YecTBO NPo6ENoB, B AanbHElLLIeM B Nporpamme KonM4yecTBo npobenos
Mex [y 3fieMeHTaMun OyfeT COKpaLLeHo 40 OLHOrO).
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Puc. 8.2. OKHO (hopMmbl A5 CHUTbIBaAaHUS MaccuBa

Hwke npuBeaéH NUCTUHI MPOrpaMMbl C KOMMEHTapUSMU, pPe3ynbTaThl
paboTbl NPOrpamMMbl NMoKasaHbl Ha puc. 8.3.

unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
Editl :TEdit;
Labell : TLabel;
Label2 :TLabel,
ListBoxI| : TListBox;

Memol :TMemo;
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procedure ButtonlIClick ( Sender : TODbject);
private
{ private declarations }
public
{ public declarations }
end;
var
Forml : TForml;
implementation
{TForml }
procedure TForml. ButtonIClick ( Sender : TObject);
var Strl, Str2, Str3 : String;
i :integer;
word : String;
x :array [ 0.. 100 ] of real;
Stun: real;
begin
/luTeHne CTPOKM C AManoroBoro okHa mn3 nonsa Editl
Strl = Editl. text;
//BbIBOA MCXOAHON CTPOKM B LManoroBoe OKHO
Str2 = "VicxofHas cTpoka ’;
ListBoxI. Items. Add( Str2 );
ListBoxl. Items. Add( Strl );
/lcTpoky Strl pa3obbem Ha MOACTPOKU,B KOTOPbIX
//XpaHATCA cYMTaHHble CTPOKU-YKCna
/lecnn nepBbI CUMBON - NPOGEN, TO yAaNseM ero
ifStrl [1]=" ~then Delete ( Strl, 1, 1);
/[Mpoxopa No CTpPOKe 1 3aMeHa ABOWHOro npobena ognHapHbIM
/lpns 3TOro opraHn30BbLIBAETCA CNeAYHOLNIA LNKN:
/Inoka B cTpoke Strl ecTb BXOXAEHWe NOACTPOKMN, COCTOALLEN U3
/lpByx npo6enos, yaanserca 04MH CUMMBOJ C Ha4a/IbHOW Mo3nLun
//BXOXJeHWNA NOACTPOKK, T. €. yaanseTcsa nepsblii npoben
while Pos (* 7, Strl) >0 do
Delete ( Strl, Pos (* 7, Strl ), 1);
//pns KOpPpPeKTHOW 06paboTKM TeKCTa cAenaem nocnefHum
/lcumBonom npob6en
if Strl [ Length ( Strl )] <> ’then
Strl = Strl+ * 7
/IBbIBOA, B AMaN0OroBOe OKHO U3MEHEHHOMR CTPOKM
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/lc ogHUM Npo6enomMm MexXxay yncnamm
Str2 = *CTpoka nocfe yganeHus npo6enos
ListBoxI. Items. Add( Str2 );
ListBoxl. Items. Add( Strl );
i:=0; Sum: = 0;
/lopraHn3oBbIBaeM LMK/, B KOTOPOM BbifefiseM MOACTPOKY C YAC/IOM
/[3aTem 3anomMuHaem 4MCno B Maccus,
/la NOACTPOKY M3 CTPOKMK yaansem
repeat
/IBblAeNneHne CTpoKU-4ncna (o npobena)
word:=Copy( Strl, 1, Pos (* ’, Strl ) - 1);
/Inpeobpa3oBaHne CTPOKN B BELLECTBEHHOE YMC/O M 3aMucChb ero
//B i-bIil 3anemeHT maccmBa
X [1] := StrToFloat (word);
sum:=sum +x [i];
inc (i);
/lypanenne n3 cTpoku Strl HalgeHHOW NOACTPOKM
Delete ( Strl, 1, Length (word)+ 1);
/IBbiBOA, B ListBox| cTpokn-uncna
ListBoxI. Items. Add(word);
/lnenaem o Tex nNop, Noka AnnHa CTPOKM He OyaeT paBHa 0
until Length ( Strl ) = 0;
//BbIBOJ, paccYMTaHHOW CyMMbl 3/1eMEHTOB MacCuBa U KONUYecTBa
Str2 := ’Summa = *+FloatToStr (stun);
Str3 := ’ Kolichestvo elementov = "+IntToStr (i);
ListBoxl. Items. Add( str2 );
ListBoxI. Items. Add( str3);
end;
initialization
{$1 unitl.Irs}
end.
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Puc. 8.3. Pe3ynbTaTbl paGoTbl MpOrpaMmbl CUMTbIBAHUS MaccuBa M3 Mons
Edit

8.2 PaboTa c 3anucamu

B 60/blUNHCTBE ClyYyaeB Npu HanumcaHuUu nNporpaMM MPUMeEHSATCA NPOCTble
TUMbl  JaHHbIX (4yncna, CTPOKM). HO 4acTto BO3HMKaeT Heob6XOAMMOCTb
00beMHUTL B OLHOM TUME HECKOJSIbKO pa3HbIX TUNOB fAaHHbIX. B Free Pascal
AN 3TOr0 NMPUMEHAETCA CTPYKTYPHbIA TWUM AaHHbIX — 3anucb. 3anuch
COCTOUT M3 (PMKCUPOBAHHOIO YMC/a KOMMOHEHTOB, Ha3blBaeMObIX MONASMU
3anucn. OOLLNIA CMHTaKCUC 06BSBNEHMS 3aNUCKU BbIFNSAUT Tak:

type
nma_sanuncu = record
nonel:tun;

none2 :Tum,
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nonelY :tun;

end;

B nporpamme nepemMeHHas Tuna 3anucu 006bABASETCA ClefyowmM o06pasom:
var UMs_MNepeMeHHON :MMs_3anuncu;

K KaXXgomy M3 KOMMOHEHTOB 3arnucy MOXHO MOJYYUTb AOCTYM, UCNOMb3yA
cocTaBHoe uma. [1n8 aTOro BHavasne nuweTcd Ums ﬂepeMEHOVI, 3aTeM TO4Ka,
3aTeM MMA Nons.

PaccmoTpum cnegytowmnin npumep. Co3gaguMm 3anncb — TPEYTrONbHUK C
TpemMs MofAMM — CTOPOHamMM TpPeyrojisHMKa. B nporpamme npoussefeH
pacyéT nnowagn TpeyrosbHUKa no opmyne epoHa.

program Projectl;
type
Triangle= record
a, b, ¢ :real; //cTOpOHbI TpeyronbHMUKa
end;
var X : Triangle; //06baBneHne nepemMeHol Tuna 3anucy Triangle
p, s :real;
begin
write ("a=");
readIn ( x. a); //uTeHune nong a
write ("b=");
readln ( x. b ); //uTeHne nonsa b
write ("c=");
readin ( x. ¢ ); //uTeHune nons c
p :=(x. a+x. b+x. ¢ )/ 2; //sBbluncneHne nonynepumeTpa
/InpoBepKa CyLLecTBOBaHMA TPeYrobHMKaA - MOAKOPEHHOE BblpaXeHue
/lans dopmynbl F'epoHa AOMKHO GbiTh MOMOXKUTENbHbLIM
if(p-xa)*(p-xb)*(p-x c)>0 then
begin
//BbluMCNEHWE W BbIBOA NnoLlaan
s=sgrt(p*(p-xa)*(p-xb)*(p-xc));
writeln ( * Square= ’,s:7 :2 ),
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end
else
writeln ( *Not triangle *);
readln;
end.

dnemMeHTaMU 3anuceil MoryT 6biTb Kak NPOCTble, TaK W CTPYKTYPHbIE TUMbI.
HuKaKnx orpaHnyeHniA No YPOBHIO BIOXKEHHOCTU CTPYKTYP HE CYLLECTBYET.

Tenepb A4S Npumepa co3gaanm 3anuck Student, koTopas GyAeT COCTOSTb W3
noneii: aMmunns, Ums, rpynna, OUeHKN No NATW AUCLUMNAUHAM M NPOMNKUCKa.
B cBOIO OuYepeflb MPOMUCKY TOXEe CAeNMaeM 3anucbio, COCTOSALLEA U3 MONeii:
ropog, ynuua, oM, KBaptupa.

type
adress = record
city, street: string; //ropog, ynuua
house, apartment: integer; //qom, KBapTupa
end;
student = record
surname, name : string; //amunns, nms
group :string; //rpynna
estimation :array [ 1.. 5] of integer; //oueHkun
residence :adress; //nponucka
end,;

Mpn 06bABNEHMN TaKOl 3anucy obpalleHne K Nonsgm OCYLLeCTBASETCA Tak:

var lvanov:student;
x :array [ 1.. 100 ] of student;
begin
Ivanov, group = ®08 ’;
Ivanov, residense. city := 'Kunes ’;

X [ 1]. estimation [ 5] := 3; //ly nepBoro cTygeHTa 5-a oueHka =3

C wucnonb3oBaHMeMm KtouyeBoro cnoea With K monsam 3anucum MOXHO
obpawyatbecs 6e3 ykazaHUs npegmkca Kaxablii pa3 ¢ Ha3BaHWMEM MONA:

with nepemeHHas do onepaTop
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Hanpumep:

with stud do
begin
with residence do
begin
city := JoHeLK
street .= ApTéma ’;
house :=145;
apartment := 31;
end;
surname = ’lIBaHOB ’;
name:= 'AHgpen ’;
birthday := *01. 11. 1990 ’;
group = "®07 ’;
estimation [ 1] := 3; estimation [ 2 ] := 5; estimation [ 3] : = 4;
estimation [4 ] : = 3; estimation [5] := 5;
end;

3AOAHA 8.1. Co3gatb 6a3y gaHHbIX, COAepXallyto CBefleHUs 0 cTyfeHTax. B
nporpaMme npegycmMoTpeTb pacyét cpefHero 6anna cTyfeHTa, COPTUPOBKY
no angasuTy, BbIBOJ, pe3y/ibTaToOB B 4MafioroBoe OKHO M B TEKCTOBbLIN haiin.
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Puc. 8.4. TMpumep dopmbl and 3agaum 8.1

Co3gagmMm HOBbI npoekT. Ha dopmy (puc. 8.41 nomecTuM Heobxoaumoe
KONn4yecTBO 06beKTOB TMna TEdit Ana BBoAa MCXOLAHbIX AAHHbLIX N 0ObEKT
StringGrid pgna BbiBoAa pesynbtatoB. Ans ob6vekta StringGridl

3agagum ceoiictea ColCount=8 n RowCount=1. Takxe co3gagnum Tpu
KHOMKW:
e 3aMoMHWUTbL AaHHble — [MO0C/ie BBOAA [aHHbLIX OHW CUUTLIBAKOTCA, U

Mons BBOAA OUULLAIOTCA A1 AaNbHeliwero BBOAA;

» CopTupoBka Mo angaBuTy — MOC/Me HaXaTWus 3TOW KHOMKW 3anucu
COpPTUPYIOTCS MO andasuUTy haMUInii;

* BbiBeCTM pgaHHble — pesy/bTaTbl BbIBOAATCH B Tabnuuy HUXe K
3annCbIBalOTCA B TEKCTOBLIW haiis.

unit Unitl;
{$mode objfpc}{$SH+}
interface
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uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls, Grids;
type

{TForml }

TForml = class (TForm)
Buttonl : TButton;
Button2 : TButton;
Button3 : TButton;
Editl : TEdit;
EditlO : TEdit;
Editl1 : TEdit;
Editl2 : TEdit;
Edit2 : TEdit;
Edit3 : TEdit;
Edit4 : TEdit;
Edit5 : TEdit;
Edit6 : TEdit;
Edit7 : TEdit;
Edit8 : TEdit;
Edit9 : TEdit;

Labell
Label2
Label3
Label4
LabeB
Label6
Label7
Label8
Label9

: TLabel;
: TLabel;
: TLabel;
: TLabel;
: TLabel;
: TLabel;
: TLabel;
: TLabel;
: TLabel;

StringGridl : TStringGrid;
/Mpouenypa-06paboTUNK KHOMKN "3anoOMHUTb faHHble"
procedure ButtonlIClick ( Sender : TObject);
/Mpouenypa-06paboTUMK KHONKK 'BbIBECTU faHHble"
procedure Button2Click ( Sender : TObject);
/IMpoueaypa-06paboTUMK KHONKKN "CopTUpoBaTh N0 angaBuTy
procedure Button3Click ( Sender : TObject);
/ITpoueaypa nHULManmsaunm GHopmbl
procedure FormCreate ( Sender : TObject);
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private
{ private declarations }
public
{ public declarations }
end;
/lo6bsiBNEHNE 3anncK agpeca CTyeHTa
adress = record
city, street: string; //ropog, ynuua
house, apartment: integer; //gom, KBapTmpa
end;
/lo6bsiBNEHNE 3anNnUCU CBEAEHUI O CTY[eHTe
student = record
surname, name :string; //amumnus, nms
group :string; //rpynna
estimation :array [ 1.. 5 ] of integer; //oueHKn
residence :adress; //nponuncka
s _ ball:real; //cpegHnin 6ann
end;
var
Forml :TForml;
/ImaccuB nepeMeHHbIX TUNa "cTygeHT"
x :array [ 0.. 100 ] of student;
/InepemeHHan 414 nojcyeTa Ko/MyecTsa CTyleHTOB
i :integer;
implementation
{TForml }
/Inpouepypa nHuynannsaynm Qopmel
procedure TForml. FormCreate ( Sender : TObject);
begin
i :=0; //KonnyecTBO CTYAEeHTOB BHauyasie paBHO 0
end;
/Inpouenypa paboTbl KHOMKK "3anOMHUTbL faHHble"
procedure TForml. ButtonIClick ( Sender : TObject);
var sum, j :integer;
begin
/luTeHne faHHbIX C (OopPMbl
X [1]. surname := Editl. Text;
X [1]. name:= Edit2. Text;
X [ 1]. group := Edit3. Text;
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X [ 1]. residence, city := Edit5. Text;
x [ 1]. residence, street := Edit6. Text;
x [ i]. residence, house := StrTolnt ( Edit7. Text);
x [ i] residence, apartment := StrTolnt ( Edit8. Text);
x [1]. estimation [ 1] :=StrTolnt ( Edit4. Text);
X [i]. estimation[ 2 ]=StrToInt ( Edit9. Text);
x [1]. estimation [ 3 ]=StrTolnt ( EditlO. Text);
x [i]. estimation [ 4 ]=StrTolnt ( Editll. Text);
x [1]. estimation [ 5 ]=StrTolnt ( Editl2. Text);

/IpacyeT cpegHero 6anna CTygeHTa

sum:=0;
forj :=1to 5 do
sum:=sum +x [ i]. estimation [j J;
X[i] s_ ball :==sum/5;

inc (1),
/lounuieHune nonen BBOAA A1 CNEAYHOWNX JaHHbIX
Editl. Text:= **;  Edit2. Text:="";
Edit3. Text := *”; Edit4. Text:="";
Edit5. Text:= *’;  Edit6. Text="";
Edit7. Text := " Edit8. Text:=""; E

dit9. Text:=’"; EditlO. Text :="";
Editll. Text :=’; Editl2. Text- ’7;
end;
/Inpouenypa paboTbl KHOMKK "BbiBeCTN faHHbIE™
procedure TForml. Button2Click ( Sender :TObject);
var f: textfile;
J :integer;
s :string;
begin
//konnyecTBO CTPOK B Tabnuue StringGrid 6yaet Ha 1 60/bLue,
//4em KOnnM4yecTBO CTYAEeHTOB (NAOC 1 CTpOKa AN Wanku)
StringGridl. RowCount:= i+1;
//BbIBOA, WaNKK Tabnumubl
StringGridl.Cells [ 1, 0 ] "@amunng
StringGridl.Cells [2,0]  ’Nwma ’;
StringGridl.Cells [3,0] Tpynna ’;
StringGridl.Cells [4, 0]  ’Topog ’;
StringGridl.Cells [5, 0]  ’Ynuua ’;
StringGridl.Cells [ 6, 0 ] ’NoM/KB. ’;
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StringGridl.Cells [ 7, 0 ]: = "CpeaHuin 6ann
//BbIBOJ, CBEAEHWNIN O CTyAEHTax B j-t0 CTPOKY
forj :=1 to ido
begin
StringGridl.Cells [ 1, j J:=x [j - 1]. surname;
StringGridl.Cells [2, j ]:=x[] - 1]. name;
StringGridl.Cells [ 3, j ] =x[j - 1]. group;
StringGridl.Cells [4, j 1= x[]j - 1]. residence.city;
StringGridl.Cells [ 5, j ]:=x[j - 1] residence.street;
s == inttostr (x [j - 1]. residence. house)+ */ '+
inttostr (x [j - 1]. residence, apartment);
StringGridl.Cells [6,j ] :=s;
StringGridl.Cells [ 7, ] ] : = floattostr (x[j - 1]. s _ball);
end
//BbIBOA pe3ynbTaToB B TEKCTOBLIN (haiin
assignfile (f, ” g :\ student.txt *);

rewrite (f);
forj :=1 to ido
begin

writeln (f, x [j - 1]. surname :20, x [j - 1]. name : 15,
X [j- 1] residence.city : 15, ’, 7, x [j - 1]. residence, street: 15,
X [j- 1] residence, house :4, */’, x [j - 1]. residence, apartment,
" Sr ball=",x[j-1] s\ _ball:4 :1);
end;
closefile ( f);
end;
/Inpouenypa paboTbl KHOMKKM "CopTuposartb No angasuTy"
procedure TForml. Button3Click ( Sender : TObject);
var j, k :integer;
temp : student;
f : textfile; //BpemeHHas nepeMeHHas 415 COPTUPOBKMN
begin
forj:=0toi-1do
fork==j+1 toi-1 do
ifx [j ]. surname > x [ k ]. surname then

begin
temp:=x[j ];
x[11:=x[k]
X[k 1] :=temp;
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end;
end;
initialization
{$1 unitl.Irs}
end.

Mpw 3anycke nporpamMmbl U BBOAE CBEAEHWI OKHO (JOPMbl BbIFNALWT, Kak Ha
puc. 8.5.

Korpga 3anuch BBefieHa, CneayeT WENKHYTb NO KHOMKe 3anOMHUTbL [aHHbIE,
npyv 3TOM MONsS BBOAA OuMLLAOTCS ANS BBOAA Crefytolleit 3anucu. Mocne
LeNYKa MO KHOMkKe BbIBECTU AaHHble Tabnuua 3anonHseTcs BBEAEHHLIMU

csefeHuamm (puc. 8.6).

Puc. 8.5. OKHO (hopMbl BBOAA CBEAIEHUI O CTYAEHTe
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Puc. 8.6. OKHO (hopmbl BbIBOAA CBEAEHUI O CTyfAeHTaX
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Puc. 8.7. OKHO (hopmbl Noc/ie COPTUPOBKMK 3anuceli nNo andasuTy amunmm

Mocne uwienyka No KHonke CopTupoBaTb MO angaBuUTy HYXHO MNOBTOPHO
WeNKHYTb N0 KHOMKe BbIBECTU AaHHble, YTOObI YBMAETb OTCOPTMPOBAHHbIN
CnncokK (PUCYHOK 8.7).
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O6BbEKTHO-OPUEHTMPOBAHHOE NPOrpaMMnpoBaHme

dta rnaea  NOCBAWEHA  U3YYeHULO 00bEKTHO-OPUEHTUPOBAHHOIO
nporpammuposanus (OOIM). OO — 3To MeToAMKa pa3paboTKM nporpaMm,
B OCHOBE KOTOPOM NEXWUT MOHATME O006beKTa, Kak HEKOTOPOW CTPYKTYpbl,
onucbiBaloLWen 06bEKT peaslbHOr0 MUpa, ero NoBefeHMe 1 B3aMMOAelCcTBue
C ApYyrumm 06beKTaMu.

9.1 OCHOBHbIE MOHATUSA

OCHOBOI  06bEKTHO-OPMEHTUPOBAHHOTO MPOrpaMMUpPOBaHUS  SIBNSIETCS
06beKT. O6BLEKT COCTOMT U3 TPEX OCHOBHbIX YacTeli:

1. Nmga (Hanpumep, aBTOMOGUIb);

2. CoCTOSiHMe, WM NepemMeHHble  COCTOfHMA  (Hanpumep, Mapka
aBToMO6MNA, LBET, Macca, YNC/I0 MeCT U T. 4.);

3. MeTogbl, WA onepayun, KOTOpble BbIMOMHAKT HEKOTOpPble 4elCTBUSA
Hag OObekTamMy W ONpeaensitoT, Kak OO0beKT B3aMMOJeliCTBYET C
OKPY>KaroLLMM MUPOM.

[na pabotbl ¢ o6bekTamMu Bo FreePascal BBefeHO moHATMe Kracca. Knacc —
C/I0XKHas CTPYKTypa, BKIOYarLlas B cebs onucaHue JaHHbIX, Npouesypbl v
(hYHKUMMW, KOTOPbIe MOTYT ObITb BbINO/IHEHbI Hal 0OBEKTOM.

Knaccom HasblBaeTCqd COCTaBHOW TWM [AaHHbIX, 4YieHaMmu (351eMeHTaMu)
KOTOPOro fBMIAIOTCA (PYHKUWWM W MepemeHHble (nons). B OCHOBY NoOHATUA
Knacc MNOMOXeH TOT (hakT, u4TO "Haj O06beKTaMM MOXHO COBepllaTb
pasnnyHble onepaunm ". CBONCTBA 0OBLEKTOB OMWUCHLIBAOTCA C MOMOLLbIO
nepeMeHHbIX (NONein) knaccos, a AeiACTBMA HaL 06beKTaMU OMUCHIBAKOTCA C
MOMOLLbIO NOAMPOrpaMM, KOTOpble Ha3blBaTCA MeTogaMm Knacca. O6beKTbl
Ha3blBaKOTCA IK3eMNasApaMy Knacca.

OObeKTHO-OpMeHTUPOBaHHOe nporpammupoBaHue (OOTI) npeacTaBnseT
co60il TeXHONOrM pa3paboTKM nporpamm C MCMNOMIb30BaHMEM 00bekTOB. B
00bEKTHOOPU-EHTUPOBAHHbLIX A3bIKAX €CTb TPWM  OCHOBHbIX MOHATMUA:
WHKancynaums,  HacnefoBaHve 1 noauMmopguam.  WMHkancynsaymen
HasblBaeTCs O0ObeAMHEHME B K/acCe [aHHbIX W NoAnporpamm Ans ux
06paboTkn. HacnegoBaHMe — 3TO0 Korga Nw60 Knacc MOXET ObiThb
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NOPOXAEBH  Apyrum  KnaccoMm. [loOpoXAEHHbIM  Knacc  (HacnegHuK)
aBTOMaTU4eCKN Hacneayet BCeE TMO0fd, METOAbI, CBOWCTBA W COObLITUS.
nOﬂMMOpCbMBM MO3BONAET UCMO/1b30BaTb OAWHaKOBblE MMEHa ANA METOAO0B,
BXOAALWNX B Pa3/iINdHbl€ Knacchl.

[na 06bABNEHMA Knacca UCMONb3YeTCA KOHCTPYKLMS:

type

<Ha3BaHMe Kfacca> = class (<Mma Knacca pogurtens>)
<nons n mMetoAbl Knacca>

private

<nons u MeToAbl, LOCTYMNHbIe TONLKO B NpeAenax Moayns>
protected

<nons U MeToAbl, AOCTYMHbIE TOMbKO B KNaccax-noTomMKax>
public

<nons u MeToAbl, LOCTYMHbIE U3 APYTUX MOAYNen>
published

<nons v MeToAbl, BUANMbIE B UHCNEKTOPE 00bLEKTOB>
end;

B KauecTBe MMEHM Knacca MOXHO MCMOAb30BaTb OGO [ONYCTUMBIA B
FreePascal wupeHTudukatop. Wms Knacca pogutens — WUMA  Kfacca,
HacnefHMKOM KOTOpPOro SBASETCA [aHHbI Knacc, 3T0 Heo6sA3aTeNbHbIN
napameTp, €cfiM OH He YKasblBaeTCsd, TO 3TO O3Ha4aeT, YTO AaHHbIN Knacc
SBNSIETCA HacnegHWKOM 06Llero n3 npegonpeaenéHHoro knacca TObj ect.

CTpYKTYypbl OTAMYAKOTCA OT K/acCoB TEM, YTO MOMA CTPYKTYPbl AOCTYMHbI
Bcerga. Mpn Mcnonb3oBaHWM KaccoB MOryT 6bITb Y/EHbI, LOCTYMNHbIE Be3fe
— ny6nunyHble (onucartenb public), n npuBaTHble (onucartens private ),
[OCTYN K KOTOPbIM BO3MOXEH TOJIbKO C MOMOLLbI0 NMYBANYHBIX METOA0B. 37O
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TaKXXe OTHOCUTCA U K MeTodaM Kiacca. Mong, cBOlicTBa U MeTOoAbl CeKLNKn
public HE UMEKOT OFp&HVIHGHVIVI Ha BUANMOCTbD. OHn OOCTYMHbI N3 APYTnXx
(byHKLI,I/IVI n MeToaoB 00bEKTOB KaK B OaHHOM MoAayne, Tak 1 BO BCEX NMPOYUKX,
CCblNnakloWnMXca Ha Hero. |_|pl/l 06paLLl|eHVIVI K I'Iy6I'IVI‘-IHbIM nonaMm BHeE Knacca
ncnonb3yertca onepatop  (Touka).

Mons, CBOCTBA U METOAbI, HAXOASALIMECS B CEKLUM private, 4OCTYMNHbI TOMbKO
B MeTofax Knacca W B (YHKLMSX, COAEPXaLMXCA B TOM XK€ Moayne, 4To u
OMUCbIBaEMbIA  Knacc. 3TO NO3BOMSET TMOMHOCTbIO  CKPbITb  AeTanu
BHYTPEHHell  peanusaumyM  Knacca.  BbI30B  MpuBaTHbIX  METO/0B
OCYLLLECTBASETCS M3 MY6ANYHbIX.

My6nmkyembliii (published ) — 370 pasgen, cogepXkaluii CBONCTBA, KOTOPble
nonb30BaTeNb MOXET yCTaHaB/NMBaTb Ha 3Tane NPOEKTUPOBAHMA U KOTOpPbIe
AOCTYNHbI ANA pefaKTUPOBaHUSA B MHCNEKTOpPEe 06HEKTOB.

3awmueHHbIn (protected ) — 3TO pasgen, cogepXaluii nons M MeTonbl,
KOTOpble AOCTYMHbI BHYTPM Kiacca, a TakXe Nt0ObIM ero KnaccaMm-noTomMmkam,
B TOM 4nCne 1 B APYTUX MOAYNsX.

Mona n MeToAbl, OMUCaHHble [0 YKa3aHUA WMEHW CeKuuKn, SBNATCA
ny6nmyHbimm (public).

Mpy nporpaMMMpoBaHWW C WCNONb30BAHWEM K/accoB, MNpPOrpammucT
[O/KEH PEeLNUTb, Kakue uYNeHbl W MeToabl AOMKHbI ObiTb 06bABNEHbI
Ny6AUYHBIMK, a Kakue npuBaTHbIMU. O6WMUM NPUHLUNOM  SBASETCS
cnepytoulee: 'Uem MeHblle Ny6MMYHBIX AaHHbIX O K/iacce WCNosb3yeTcs B
nporpaMme, Tem nyywe”. YMeHbLUEHWE KOMMYecTBa MYyGAUYHBIX YNIEHOB W
MEeTOZO0B NO3BOANT MUHUMWU3NPOBATL KOMMYECTBO OLLUMOOK.

Mons moryT ObiTb NO60Oro Tuna, B TOM 4ucne u knaccamu. O6bABNEHME
nonei ocyLlecTBAseTCs TakKXe, Kak U 06bABNeHNE 00bIYHbIX MEPEMEHHbIX:

nonel :TUN_AaHHbIX;

nosie2 :TUM_[AaHHbIX;

MeToAbl B Knacce 06bABNAKTCA TaK Xe, KaK U 00blUHbIE nognporpaMmmbl:
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function metoal (CnNMCOK NapameTpoB ): TUM Pe3y/nbTara,;
procedure meToa2 (CNUCOK NapaMeTpoB );

OnucaHune npoueayp W QYHKUWA, peanusylowmx MeToAbl, NomeLLaeTcs
nocne cnoea implementation Toro mogyns, rae 06bsIBNEH Knacc, U
BbIFNA4NT TakK:

function nmsa_knacca.meTo4l(CNMCOK NnapameTpoB ) :TUN pe3ynbrara;
begin

TeNno QyHKuuu;

end;

procedure nma_knacca.meto2(cnmcok napameTpos );

begin

TeNno PyHKuuu;

end;

O6bsABNeHMe nepemeHHon Tuna class  Has3blBaeTCa  CO3[aHMEM
(nHMumnanmsaymeli) obbekTa (3K3emnaspa kKnacca). IK3EMNAsp  Kraacca
06bsBNSETCA B 6/10KE ONUCAHUS NMEPEMEHHBbIX:

var I/IMFI_I'IepeMeHHOI7I -MMA_Knacca,

Mocne onucaHWs NepeMeHHOM B MporpaMMe MOXXHO 06palaTbCs K NOASM U
MeTO4aM Knacca aHasiorMyHo 06palleHuto K MOMAM CTPYKTYPbl, MCMO/b3yA
oneparop Hanpumep:

MMS_MepeMeHHOIi.Nnonel:=BblpaXxeHue;

MMs_nepeMeHHO.MeToA! (CNCOK NapamMeTpoB );

Tak)Ke MOXHO MCMoNb3oBaTh onepaTop With:
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With nms_nepemeHHoli do
begin
nonel:=BblpaXeHUe;

mMeToA1(CNMCOK NapaMeTpoB );

end;

B Free Pascal nmeetca 60/bLI0e KOMMYECTBO KNAcCOB, C MOMOLLbIO KOTOPbIX
onucbliBaeTca Qopma MNpUIoXeHUs U eé KOMMOHEHTbl (KHOMKW, Mons,
(hnaXkn v T. n.). B npouecce KOHCTPYMpOBaHUA (HOPMbl B TEKCT NPOrpammbl
aBTOMaTU4YeCKn [06aBNAITCA NporpaMMHble 06beKTbl. Hanpumep, npu
fobaBneHUN Ha (OpMy KOMMOHeHTa (opmupyeTcs OonmucaHue Knacca AN
3TOr0 KOMMOHEHTa, a Npu co3jaHuM nognporpamm 06paboTkuM cOObITUI B
onucaHue knacca fob6asnseTca 06bABIeHMe MeToAOoB. PaccMOTpUM 3TO Ha
npumepe NpoekTa ¢ (hOPMOiA, Ha KOTOPOI ecTb KHOMKa B utton 1.

unit Unitl;

interface

uses

Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;

type

{TForml }

/lo6bsiBNneHne knacca ¢gopmbl TForml

TForml = class (TForm)

/lo6bsiBNeHNE KOMMNOHEHTA KHOMKK Buttonl

Buttonl : TButton;

/lo6bABNeHNe meToda 06paboTkM cobbiTnA -//wenyka Nno KHonke Buttonl
procedure ButtonIClick ( Sender : TObject);

private

{ private declarations }

public

{ public declarations }

end,;

var

481



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
/lonncaHne nepemeHHOW Knacca gopmbl TForml
Forml : TForml;
implementation
{TForml }
/lonncaHne meToga 06paboTKM COBBLITUA - LWEeNYKa No KHornke Buttonl
procedure TForml. ButtonlClick ( Sender :TObject);
begin
/[TekcT npoueaypbl 06paboTKN CO6bLITUS
end;
initialization
{31 unitl.Irs}
end.

Bo Free Pascal knacc (06beKT) — 3TO AUHaMuM4yeckas CTpyKTypa. B oTnnume
OT CTaTMYECKON OHa COAEPXWUT He cCaMu AaHHble, a CCbIJIKY Ha HUX. [oatomy
nporpaMMuCT AOJIKEH caM Mo3aboTUTbCA O BblLENEHWUM MaMATU AN 3TUX
[aHHbIX.

KoHCcTpykTOp  — 3TO  crneumanbHbliA meToA, cosgatoLuii "
NHULMaNN3NpyoWwmin 06bekT. OO6bSBNEHNE KOHCTPYKTOpPa MMeeT BUA:

constructor Create;

OnuCbIBalOT KOHCTPYKTOP TaK Xe, KaK U Apyrue MeTofpl, Moc/ie K4eBoro
cnosa implemention Toro Mogyns, B KOTOPOM 06GBbSBNEH Kiacc.

constructor nma_knacca. Create;
begin
nonel:=sbipaxkeHuel,;

none2:=BblpaxKeHunez;

inherited Create;
end;

B pe3ynbTaTe paGoTbl KOHCTPYKTOpa WHWLMANM3MPYIOTCS BCE MOMS Kacca,
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npun 3TOM NOPAAKOBbIM ThMaM B Ka4yeCTBe Hada/lbHbIX 3HauYeHn i 3a,qaéTCH Q
d CTPOKM 3aak0TCA MYyCTbIMU.

LecTpyktop — 3TO cCReunanbHblil  MeToA, YHUUTOXAKLWWUA O0OBLEKT U
0CBOOOXAAKOWMIA 3aHUMaeMyrd UM namaTb. O6bABASeTCA AeCTPYKTOP
cnefylowmm o6pasom:

destructor Destroy;

Ecnm B nporpamMme Kakoi-nmb60 O06beKT 00fblie He WCNosb3yeTcs, TO
onepartop

MMA_MepemMeHHON_Tuna_knacc. free;

c nomouibto metoga free Bbi3biBaeT [JeCTPYKTOP U OCBOGOXAAeT MaMsTh,
3aHMMaeMyto MonsMn 06bEeKTa UMSA_MNMEepPpeMeHHOW _Tuna_knacc.

PaccmoTpum BCE onmcaHHOe Ha MpuMepe Knacca '"KOMMEKCHoe 4ucino"A
HasoBém 3TOT Knacc Tcomplex. B HéEM OyayT ufneHbl Knacca: X —
[AeCcTBMTENbHAA 4YacTb KOMMIEKCHOrO 4yuMcna — Wy — MHUMas 4acTb
KOMMJIEKCHOT0 yncna. Takxe B Kiacce OyayT MeToAbl:

* KOHCTPYKTOp Create, KOTOpbIl OygeT  3anucbiBaTb B
[AEeNCTBUTENIbHYIO Y MHUMYIO 4YacTu 3HayeHwue O;
* Modul () — (YHKUMA BLIYNCNEHNSA MOLYNA KOMIIEKCHOTO YUCa;

* Argument () — (YHKUMSA BbIYUCNEHUA aprymeHTa KOMMJIEKCHOIO
ymcna;
e ComplexToStr () — yHKUMA, nNpefCcTaBfAOLLLAA KOMIMIEKCHOE

4yncno B BMAe CTPOKM ANA BbIBOAA.

Co3fafMM HOBbIA MNPOEKT, Ha (opMy mMomecTuM KHonky Buttonl, pgBa
nonas — Editl n Edit2 — pns BBoAa [AEeACTBUTENbHON U MHUMOI
yacTeil, Ana BblBOAa pe3y/nbTaToOB pa3mecTVM KOMMOHeHT Memol. [lpu
Wenyke no KHomke O6yfdeT co3jaBaTbCA 3K3eMnnsp Knacca "KomnniekcHoe
ynucno", 3aTem OyAeT BbIMMCAATLCS €ro MoAy/b WU aprymeHT. B KOMMOHEHT
Memol BbiBeeM pe3ynbTaTbl: 4YMCNO B anrebpanyeckoin d¢opme, ero
aprymeHT u mogynb. Hwxe npuefém TeKCT MoAyNns C KOMMEHTapuamu,
KOTOpbI/ AeMOHCTPUPYET paboTy C 3TUM KaccoMm.
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unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
Editl :TEdit;
Edit2 :TEdit;
Labell : TLabel;
Label2 : TLabel;
LabeB :TLabel;
Memol :TMemo:;
procedure ButtonIClick ( Sender : TObject);
private
{ private declarations }
public
{ public declarations }
end,
type
/lonucaHne knacca - KOMMIEKCHOe YMCno
TComplex = class
private
x :real; //pelicTBUTENbHAS YaCTb
y :real; //IMHUMas YacTb
public
constructor Create; //KOHCTPYKTOP
function Modul () : real; //meTog BblUMCNEHUA MOAYNA
function Argument () : real; //MeTof BbIUMCNEHNS apryMeHTa
/ImeTof, 3anMcy KOMMJIEKCHOTO Yucna B BUAE CTPOKM
function ComplexToStr () : String;
end;
var
Forml : TForml;
/l06bABNEHNE MepeMEHHO Tna Knacc “"KOMMIEKCHOe Yynucno”
chislo : TComplex;
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implementation
/lonucaHne KOHCTPYKTOpa
constaictor TComplex. Create;
begin
X:=0,y:=0;
//BbI30B POANTENBCKOI0 KOHCTPYKTOPaA
inherited Create;
end;
/IOnuncaHne MeTo4a BblUMC/IEHUA
/Imofynst KOMNAEKCHOro Yncna,
function TComplex. Modul () : real;
begin
modul:= sgrt (X * x+y *y);
end;
/lOnncaHne MeTofa BbIYNCNEHNUA
/laprymeHTa KOMMIEKCHOTO Yuncna,
function TComplex. Argument (): real;
begin
argument ;= arctan (y/x) * 180/ pi;
end;
//OnncaHne metoaa 3annucy KOMMNIEKCHOro
/luncna B BUAE CTPOKH,
function TComplex. ComplexToStr (): String;
begin
ify>=0 then
ComplexToStr ;= FloatToStrF ( x, ffFixed,5,2)+ "+ "+
FloatTostrF (y, ffFixed,5,2)+ *i’
else
ComplexToStr := FloatTostrF ( x, ffFixed,5,2)+
FloatTostrF (y, ffFixed,5,2)+ *i’
end;
{O6paboTUMK KHOMKK: co3gaHue ak3emnaspa Knacca "KomnaekcHoe 4Ynucno
{BblunCNEHNE €r0 MOLYNA N apryMeHTa, BbIBO4 YMcna B anrebpanyeckoii o
{ero aprymeHTa n mogyns.}
procedure TForml. ButtonIClick ( Sender : TObject);
var Strl : String;
begin
/lco3faHune o6beKTa (3K3eMnaspa Knacca) Tmna "KoMnaekcHoe ymcno”
chislo :=TComplex. Create;
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//IBBOA, AEAICTBUTENBLHOW U MHMMOW YacTeli KOMMAEKCHOro yucna
chislo. x:= StrToFloat ( Editl. Text);
chislo. y:= StrToFloat ( Edit2. Text);
Strl := > Kompleksnoe chislo *+c his 1o. ComplexToStr ();
//BbIBOL Ha thopmy B nosie Memol NOCTPOYHO KOMMIEKCHOr0 YMCna,
Memol. Lines. Add( Strl);
/lero mogyns
Strl :=’Modul cliisla ’+
FloatToStrF ( chislo. Modul (), ffFixed, 5, 2 );
Memol. Lines. Add( Strl);
/In aprymeHTa
Strl :=’ Argument chisla '+
FloatToStrF ( chislo. Argument (), ffFixed, 5, 2 );
Memol. Lines. Add( Strl);
/lyHNMUTOXEeHNe 00bEKTA
chislo. Free;
end,;
initialization
{31 unitl.Irs}
end.

PesynbTaT paboTbl Nporpammbl nNpusedéH Ha puc. 9.1.

Puc. 9.1. PesynbTatbl paboTbl nporpaMmbl paboTbl ¢ Knaccom "KomnnekcHoe
yucno"
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B aToM npumepe Obl1 HanmucaH KOHCTPYKTOP AMd Knacca '"KOMMAeKCHOe
yucno" 6e3 napameTpoB. B FreePascal MOXHO nucatb KOHCTPYKTOpP C
napameTpamu, KOTOPbIA NMPUHUMAaET BXOAHbIE 3HAYEHUS U UHULMANN3NpyeT
NoNA Knacca I3TUMKU 3HavyeHUsMUW. [epenvwem npeabligywmii  npumep
cnegyrowmm o6pasomM. [eACTBUTENbHYIO U MHUMYIO YacTb OydeM CUMTbIBATb
“3 nonein BeBoja Gopmbl U MepefaBaTb B KOHCTPYKTOP AN MHMLMANM3ALUN
06bekTa Tuna "KOMMAeKCHoe Yncio”. JINCTUHT nporpammbl NMPUBELEH HUXeE.

unit Unitl;
{$mode objfpc}{$SH+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
Editl :TEdit;
Edit2 :TEdit;
Labell : TLabel;
Label2 : TLabel;
LabeB :TLabel;
Memol :TMemo;
procedure ButtonIClick ( Sender : TObject);
procedure MemolChange ( Sender : TObject);
private
{ private declarations }
public
{ public declarations }
end;
type
TComplex = class
private
X, Yy :real;
public
/lo6bsBNEHNE KOHCTPYKTOpPA
constructor Create (a, b :real);
function Modul () : real;
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function Argument () : real;
function ComplexToStr (): String;
end;
var
Forml : TForml;
chislo : TComplex;
implementation
/IKOHCTPYKTOpP, KOTOPbIA Nony4yaeT B KayecTse
//BXOfHbIX NapaMeTPOB [Ba BELLECTBEHHbIX Y/CMa U 3annUCbiBaeT NX
//B 0eACTBUTENbHYIO M MHUMYIO 4acTb KOMMAEKCHOr0 Ymcna
constructor TComplex. Create (a, b :real);
begin
X:=a; y:=b;
inherited Create;
end;
function TComplex. Modul () : real;
begin
modul:= sgrt (X * x+y *y);
end;
function TComplex. Argument (): real;
begin
argument := arctan (y/x) * 180/ pi;
end;
function TComplex. ComplexToStr (): String;
begin
ify>=0 then
ComplexToStr = FloatToStrF ( x, ffFixed,5,2)+ *+ * +
FloatTostrF (y, ffFixed,5,2)+ *i’
else
ComplexToStr := FloatTostrF ( x, ffFixed,5,2)+
FloatTostrF (y, ffFixed,5,2)+ i’
end,
procedure TForml. ButtonIClick ( Sender : TObject);
var Strl : String;
xl, x2 :real;
begin
xl:= StrToFloat ( Editl. Text);
x2:= StrToFloat ( Edit2. Text);
chislo :=TComplex. Create ( xI, x2);
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chislo. x:= StrToFloat ( Editl. Text);
chislo. y:= StrToFloat ( Edit2. Text);
Strl := " Kompleksnoe _chislo_ ’'+e his 1lo. ComplexToStr ();
Memol. Lines. Add( Strl);
Strl :=’Modul chisla "+
FloatToStrF ( chislo. Modul (), ffFixed, 5, 2 );
Memol. Lines. Add( Strl);
Strl =’ Argument chisla ’+
FloatToStrF ( chislo. Argument (), ffFixed, 5, 2 );
Memol. Lines. Add( Strl);
chislo. Free;
end,;
initialization
{31 unitl.Irs}
end.

9.2 NHKancynaumsa

NHkancynaums —  OAMH U3 BaXHEWWMX MexaHW3MOB  OOBEKTHO-
OPMEHTUPOBAHHOIO nNporpamMmuMpoBaHusa (Hapsgy C HacnefoBaHWeM W
nonuopmmamom). Knacc npegcraBnser coboil eAUHCTBO TPEX CYLLHOCTEN:
nonei, CBOWCTB W METOAOB, YTO W MNpeAcTaBnseT CO60M WMHKaANCynALKIo.
NHKancynsuma no3sonseT co3faBaTb K1acC Kak HeUYTO Le/IOCTHOE, UMetoLLee
onpeaenéHHyo (yHKUMOHaNbHOCTL. Hanpumep, knacc TForm cogepXut B
cebe (MHKancynupyeT) BC& HeobXoamMMoe, YTOoObl CO3AaTh AManoroBoe OKHO.

OcHoBHasn naes NHKancynsauum — 3aWnNTUTL nons oT
HecaHKUMOHMpPOBaHHOro  fgoctyna. [loaTomy nons  uenecoobpasHo
06bABNATL B pasgene private. [lpamoli goctyn K nonsM 06bekTa —
4yTeHMe u O06HOB/IEHWE WX COLEPXWUMOro — [O/MKHbl MPOM3BOANTLCA
nocpeacTBOM BbI30Ba COOTBETCTBYHOLWMX MeToAoB. B FreePascal ana atoro
CNy>KaT CBOMCTBA Knacca.

CBoiicTBa — 3TO cneyuanbHblil MeXaHW3M KNaccoB, perynvpylowmnin goctyn
K nonaMm. CBoiCTBa 00BLABNAIOTCA C MOMOLLbI 3ape3epBMPOBAHHBLIX C/OB
property, read mwrite. O6blYHO CBOWCTBO CBSI3aHO C HEKOTOPbIM
nosemM KM yKasblBaeT Te MeTOAbl Knacca, KOTOpPble LO/KHbI WUCMO/b30BATLCA
npyu 3anucu B 3TO NOMe WUAW NPWU YTEHWM U3 Hero. CUHTaKcUC 06bABNEHUA
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CBOWCTB CnefyroLmnii:
propety umsa_cBolicTBa :Tun read MMsA_UTeHUs write UMs_3anucu

3ape3epBMpoBaHHOe CnoBO read ONWCbIBaeT METOA4 YTEHUS CBOWCTB
00beKTa, a CMNOBO W rite onucbiBaeT MeTOA 3anmcyu CBOWCTB 06bekTa.
MMa _4TeHMS M MMSA_3almuMcKM — COOTBETCTBEHHO MMEHa MeTOAO0B,
obecneynBaroLLMX YTEHNE AW 3aNUCb CBOICTBA.

Ecnn Heobxoaumo, 4To6bl CBOMNCTBO 6bII0 AOCTYMHO TONLKO ANA YTEHUSA UAn
TONbKO ANA 3anucu, cnefyeT ONyCTUTb COOTBETCTBEHHO 4YaCTb Write wam
read.

PaccmoTpum cneayrouwmini npumep. Co3gagnm Knacc "MHOroyronbHuK", 3aiaB
eMy uma TPolygon. Monamun Knacca 6yayr:

e K — KO0/M4yecTBo CTOPOH MHOIOyronbHWUKa;
* p — MaccumB, B KOTOpPOM 6y,qu XpaHNUTbCA A/MNMHBI  CTOPOH
MHOIoyrosibHUKa

MeTogamMu Knacca GyayT:

* KOHcTpykTOp Create, OBGHYNAIOWMIA 3N1eMeHTbl Maccusa p;

* Perimetr() — (yHKUMA BblUMCIEHNA NEPUMETPA QUTYpbI;

* Show() — («yHKuMa GopmMupoBaHUA CBeAEHUI O urype
(KONnYecTBO CTOPOH U NEPUMETP);

e Set_Input() — (yHKUMA NPOBEPKU UCXOLHbIX faHHbIX.

Pacnofoxunm Ha opMe KHOMKY 1 MeTKy. [pu Wwenuke no KHOMKe NosBNAeTCs
OKHO BBOJA KOMIMYECTBA CTOPOH MHOrOyrosbHuKa. Ecnn Konnmyectso CTOPOH
BBEEHO KOPPEKTHO, TO WHMUMaNU3npyeTca 00bEKT "MHOroyronbHuK" c
KONNYeCcTBOM CTOPOH, paBHbIM BBeAEHHOMY, B TPOTUBHOM Ciy4ae
KOMIMYEeCTBO CTOPOH MHOTOYrofibHWKa Mo yMOAYaHWUI0 MPUHUMAeTCA paBHbIM
50. Mocne 3Toro BblYMCAAETCA NepUMETP (Urypbl, U pe3ynbTaTbl BbIBOAATCS
Ha bopmy B MeTKe Labe 11.

Hwke npuBeaéH NUCTUHI MPOrpaMMbl C KOMMEHTApUSMU, Pe3ynbTaThl
paboTbl NPOrpamMMbl MOXHO YBU/ETbL Ha puc. 9.2.
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unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
Labell : TLabel;
procedure ButtonIClick ( Sender : TObject);
private
{ private declarations }
public
{ public declarations }
end,
type
/lo6bsiBNeHMe Knacca "MHoOroyronsHuk" TPolygon
TPolygon = class
/I3aKpbITble NONA.
Private
K :integer;
p :array of real;
/l0TKpbITbIE METOAbI
Public
constaictor Create; //KOHCTPYKTOp
function Perimetr (): real; //meTof BblUMCNEHUSA NEpPUMETPA
function Show () : String; //meTog
/l3aWwmeHHbIe METO/b!
Protected
procedure Set_Input (m: integer ); //npouenypa NPOBEPKN LaHHbIX
Published
//O6bsiBNEHNE CBOMCTBA N.
/ICsolicTBO nonepupyet nonem K.
//IB onucaHnn ceoilcTBa nocne cnosa read
/lctonT nmsa nons - K. 9T0 3HauUuT, 4TO
[IPYyHKLUMSA YTEeHNSA OTCYTCTBYET M MONb30BaTe/b
/IMOXeT unTaTb HENOCPEACTBEHHO 3HAYEHNE MOoNs.
491



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
/ICcbinka Ha pyHKUMIo Set_Input nocne
//3ape3epBMPOBaHHOrO C/10Ba Write 03Hauvaer,

/IuTO C NoOMOLWbO 3TOW (hyHKUMK B none K 6yayT
//3anncblBaTbCSA HOBbIE 3HAYEHMUS.
Property n :integer read K write Set_Input;
end;
var
Forml :TForml;
/lo6bsiBNEHNE NEPEMEHHOI TUMNa KNacC MHOTOYrofbHUK
Figu re : TPolygon;
implementation
/IOnncaHne KOHCTPYKTOPA,
constaictor TPolygon. Create;
var i :integer;
begin
K:= 50; //MpunceanBaHne Ha4yanbHbIX 3HAYEHUIA NOMAM.
//BblgeneHne namaTy Mog mMaccus p
SetLength ( p,K);
fori:=0toK -1dopl[i]:=0;
inherited Create;
end;
[/®YHKUMNS BbIYNCNEHNS NepuMeTpa,
function TPolygon. Perimetr () : real;
var Sum: real; i : integer;
begin
Stun: = 0;
fori:=0to K -1 do
Sum:= Stun+p [i];
Perimetr :=Sum;
end;
/IMeToa hopmunpoBaHMA CBEAEHUIA O uUrype.
function TPolygon. Show () : String;
begin
Show:= "MHOroyronbH1UKe KO/IM4ecTBOM CTOPOH '+
IntToStr (K)+ chr (13)+ ‘Mepumetp = '+
FloatToStr ( Perimetr ())
end,
/IMeTop 3anucy gaHHbiX B none K.
procedure TPolygon. Set_Input (m: integer);
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begin
/[Ecnv BBefEHHOE 3HAYEHME NOJIOXKUTENIbHOE YNCNO,
/ITo 3anucatb ero B nosne K,
/InHaye BepPHYTbLCA K Ha4Ya/lbHOMY 3HaYeHMUIO,
if w>1 then K:=m else K:= 50;
end;
{TForml }
/I0O6paboTKa cobbITHSA.
procedure TForml. ButtonlClick ( Sender : TODbject);
var i, m: integer;
S . string;
begin
//BBOL KOMIMYECTBA CTOPOH MHOrOYro/ibHUKa
s == InputBox ( 'Beog ’BBefuTe KOJMYECTBO CTOPOH MHOMOYrofisHuKa ’,
6 7))
Val ('s,m);
Figu re :=TPolygon. Create; //vHnymannsauma o6bekra
with Figure do
begin
/ImeToq NPOBepPKU MCXOAHbBIX AaHHbIX
Set_Input (m);
/IhopMupoBaHme maccmBa CydamHbIX Ymcen
fori:=0to K _1 do
p[i]:=random (50);
/lobpalweHne K MeToAY BblYUCNEHUSA NMepumeTpa
s :=Show ();
end;
Labell. Caption :=s; //BblBOf Pe3ynbTaTOB B OKHO (DOPMbI
end,
initialization
{31 unitl.Irs}
end.
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Puc. 9.2. Pesynbtar paboTbl NporpamMmmbl C K1accom “"MHOI0YrosibHuK"

9.3 HacneposaHue 1 noaMMoppunsm

BTopoli ocHoBoMmonaratoLeid COCTaBASOLLEA O0ObEKTHO-OPUEHTUPOBAHHOIO
nporpaMMupoBaHusa ABNdeTcA HacnefoBaHue. CMbICN  Hac/ief0OBaHUS
3aK/0YaeTCs B CMeAyHLLIEM: €CM HY)XXHO C€03[aTb HOBbIW Knacc, Nulb
HEMHOrO  OT/IMYalOLWMICA OT CTaporo, TO HeT Heob6XoAMMoCcTM B
nepenuncbiBaHNUN 3aHOBO YXKe CYLLECTBYHOLMX Moneii u MeTogoB. B atom
c/lyvyae 06bBABNAETCA HOBbIA K/acc, KOTOPbIA SBNSAETCA HAC/MELHUKOM YXe
MMetoLLerocs, N K HeMy 406aBna0TCS HOBblE MO, METOAbLI 1 cBOMCTBA. pu
CO3[aHWM  HOBbIA  KnacCc  ABNAAETCA  HACMEAHUKOM  Y/eHOB  paHee
onpegenéHHoro 6asoBoro knacca (pogutens). Knacc-HacnefHWK fBnseTcs
NMPOM3BOAHbIM OT 6a30BOro, NPUYEM OH CaM MOXXET BbICTyMaTb B KayecTBe
6a30B0Oro knacca 418 BHOBb CO3/jaBaeMblX K/1aCCOB.

B Object Pascal Bce knaccbl sBnsAOTCA notomkamm knacca TObject.
MoaToMy ecnv Bbl co34aéTe AOYEPHUI Kacc HenocpeACTBEHHO OT Kiacca
TObject, To B onpesesieHNN ero MOXHO He YNOMUHaTb.

Mpon3BOAHbIA Knacc HacnefyeT OT Knacca-npegka nons U metofbl. Ecim
MMeeT MeCTO CcOBMajeHne WMEH MeTO4OB, TO TOBOPSAT, YTO OHM
MepeKpbIBalTCA. B 3aBUCUMMOCTI OT TOFO, Kakve AeicTBUS MPOMCXOAAT npu
Bbl30Be, METOAbI AeNATCA Ha CneAytouine rpynnbi:

CTaTU4eCkKkne MeTobl;
BUPTYya/ibHblE METO/bI;

494



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
e [NHaMWn4yecKune MetTopgbl.

Mo yMON4YaHMIO BCe MeTOAbl CTaTuyeckme. STU  MeTOAbl MNOMHOCTLIO
nepeKkpbIBalOTCA B Kiaccax-noToMKax Mpu ux nepeonpegeneHnun. Mpu aTom
MOXHO MOSHOCTHIO WM3MeHWUTb 06bsiBNeHMe MeToga. Ecnm obpawarbes K
TaKkoMy MeToaly Yy 06bekTa 6a30BOro kKnacca, To 6yaet paboTaTb MeTo[ Knacca-
poauTens. Ecnu obpawaTtbca K MeToAy Y MPOU3BOAHONO Knacca, To 6yger
paboTaTb HOBbI MeTOf.

BupTyanbHble ¥ AMHAMWYeCKNe MeToAbl MMET B 6a30BOM M NPOU3BOAHOM
Knacce Te e WMeHa W Tunbl. B Knaccax-HacnegHukax 3TU MeToAbl
neperpyXeHbl. B 3aBMCMMOCTM OT TOro, C KakuM Knaccom paboTatoT,
COOTBETCTBEHHO U BbI3bIBAETCA METOZ 3TOr0 Knacca.

OcHOBHasa pasHuLUa MexXay BUPTYyasibHbIMU M ANHAMWUYECKMMM MeTodamMmn —
B crnocobe ux Bbi3oBa. VIHpopmauusa o BMPTyasbHbIX MeTOAax XpPaHUTCA B
Tabnuue BupTyanbHbiX meTofoB VMT. B VMT xpaHATCA BUpTYyabHble
MeTOoAbl JaHHOrO Kfacca M BCeX ero npeakos. MMpu co3gaHUmM NOTOMKa Knacca
Bcs VMT npegka NepeHocUTCs B NOTOMOK M TaM K Heil 06aBnatoTCca HOBble
mMeToAbl. MMOUCK HY>XHOr0 MeToja 3aHWMaeT Mano BPEMeHM, TakK Kak Kfacc
MMeeT BCHO WHMOPMALUIO O CBOUX BUPTYyasibHbIX MeToAax. JuHamuyeckue
MeToAbl He aybnupytoTcs B Tabnuue auHammyecknx metofos DMT notomka.
DMT knacca COAepXuT TOMIbKO MeTOoAbl, 06bSAB/IEHHbIe B 3TOM Knacce. [pu
Bbl30Be AMHAMWYECKOro MeToAa CcHayana ocyuiectsnsercd nouck B DMT
JAHHOTO Knacca, U ecnvM MeTo4 He HailgeH — To B DMT npefka knacca v T.
4. Takum 06pa3oM MCnosib3oBaHMe BUPTYasibHbIX METOA0B TpebyeT 60/bLIniA
pacxof namaTh K3-3a HEoOXOAMMOCTM XpaHeHUss maccuBHbIX VMT Bcex
KN1accoB, 3aTO OHW Bbl3bIBAKOTCA ObICTpee.

N3meHsis anroputm TOFO WAW WMHOTO MeToda B MPOM3BOAHBIX Knaccax,
nporpaMMuUcT MOXET MnpuAaBaTb 3TUM MNOTOMKam OTCYTCTBYHOLWME Y
poauTens cneyuduyeckne ceoicTBa. ANa M3MeHeHUA MeToga HeobxoauMo
neperpysuTb ero B NOTOMKe, T. €. 06bABUTb B HacnefHWKE OAHOUMEHHbII
MeTo4 M peann3oBaTb B HEM HYXHble fAelicTBUS. B pesynbTaTe B 00beKTe-
poauTene n O00bEKTe-NOTOMKe OyayT [eicTBoBaTb fABa OAHOMMEHHbIX
MeToAa, VMEKLWMX pasHyr anropuTMUYECKYH OCHOBY. JTO Ha3blBaeTCH
NOAMMOP(N3MOM 06bEKTOB.

BupTyanbHble ¥ AWHAMU4YeCKMe MeToabl 00bABNAOTCA TaK Xe, Kak MU

495



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
CTaTu4yeckune, TONbKO B KOHLE OonuCaHMA mMeToda ,q06anIF|I-OTCF| C}'Iy)Ke6HbIe
cnoeavirtual wimdynamic:

type

nMa_knacca_poautens = class

meTof; virtual;

end;

UTo6bl neperpysuTb B K/acce-HacnegHwWKe BUPTYasibHbIA METOA, HYXXHO
nocne ero 06bLABNEHUA HANMUCaTb KAKOYeBOe cioBo override:

type

MMs_Knacca_HacnegHuka=cla55 (MMs_knacca_poauTens)

meToa,; override;

PaccmMoTpuM HacnefoBaHMe B Knaccax Ha cnefytouiem npumepe. Cosgagum
6a30BbIin knacc Ttriangle (TpeyronbHMK ) ¢ NONSAMWU KNaccakoOpAMHaTbl
BEPLUMH TpeyronbHMKa. B Knacce 6yayT cnegytowime MeToAbl:e

e Proverka() — MeToA NPOBEPKM CYLLECTBOBAaHMSA TpeyronbHuka (ecnu 3
TOYKW NeXaT Ha OAHON NPSIMOi, TO TPEYrONIbHUK He CYLLEeCTBYET);
» PerimetrQ — mMeTOA BblYMCEHNA NepUMeTpa TPEYronbHUKA;
» SquareQ — MeTOZA BblUMC/IEHUA NOLWaAN;
* MerToabl BbluncieHus anmH ctopoH a(), b(), c();
e Set_Tr() — meTOg4 NONYYEHUS KOOPAMHAT;
e ShowQ — meTof hopMUPOBaHUS CBEAEHUI O TPEYrofibHUKE.
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Ha ocHoBe 3TOro Kknacca c€o3fjaguMm npou3BoAHbIA knacc R_TTriangle
(paBHOCTOpOHHMVI Tpeer!’IbHVIK), KOTOprI7I Hacnenyet BCe nona U MeToabl
6a30BOro knacca, HO METOAbl TMPOBEPKN U (*)OpMVIpOBaHVIﬂ CBE,U,BHVIVI 0
(*JVIpre neperpyxXxarTcda No APyromMmy aaropuTtmy.

Ha c¢opme nomectum MeTKY, KHOMKY M no 6 KomnoHeHT Tuna TEdit ans
BBOJA KOOPAWHAT BePLWWH AN [ABYX TpeyrofibHUKOB. [locne wenyka no
KHOMKe c034alTca ABa 06beKTa Tuna "TpeyronbHWK" M "paBHOCTOPOHHMIA
TPeyrofibHUK", BbIYMCNAKTCA MepuMeTp M MNAoWajb Kaxaoro TpeyrofibH1Ka,
N pesynbTaTbl BbIBOAATCA HUMXKe B KOMMOHeHTbl Label 15 u Label 16.
[Janee npuBeféH NMNCTUHT NPOrpaMmbl C KOMMEHTapPUAMU.

unit Unitl;

{$mode objfpc}{$H+}

interface

uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;

type
{TForml }
TForml = class (TForm)
Buttonl : TButton; //kHonka Pacuér”
/Imaccuebl xI, yl - KoopanHaTbl BepLUIUH
/InepBoro TpeyronbHMKa (YacTHbIA cnyyai)
/Imaccusbl X1, yl - KOOpAUHaTHI BEPLINH
/IBTOPOro TpeyronbHuKa (PaBHOCTOPOHHErO)
Editl : Tedit; //pna BBoga koopamHatbl X1[1]
EditlO : TEdit; //gna BBoAa KoopAanHathl y2[2]
Editll : TEdit; //gns BBOAa KoopAnHatbl X2[3]
Editl2 : TEdit; //gpna BBoAa KoopauHathl y2[3]
Edit2 : TEdit; //gna BBoga kKoopauHathl y 1[1]
Edit3 : TEdit; //gna BBOAa KoopauHatbl X2[2]
Edit4 : TEdit; //ans BBOga KoopAauHaTthl y 1[2]
Edit5 : TEdit; //gna BBoga kKoopanHatbl X 1[3]
Edit6 : TEdit; //ana BBofa koopauHatel y 1[3]
Edit7 : TEdit; //ans BBOAa KoopAnHaTbl X2[1]
Edit8 : TEdit; //gna BBoAa kKoopanHatel y2[1]
Edit9 : TEdit; //ans BBOAa KoopAnHaTbl X2[2]
Labell : TLabel;
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LabellO : TLabel;
Labelll : TLabel;
Labell2 : TLabel;
Labell3 : TLabel;
Labell4 :TLabel;
Labell5 : TLabel;
Labell6 :TLabel,
Label2 : TLabel;
LabeB :TLabel;
Label4 : TLabel;
LabeB :TLabel;
LabeB :TLabel,
LabeB :TLabel;
Label8 : TLabel;
LabeB :TLabel,
procedure ButtonIClick ( Sender : TObject);

private
{ private declarations }
public
{ public declarations }
end;
/lobbABNEeHNe 6a30BOro Knacca "TpeyrosibHuK"
type
TTriangle=class
Private

//maccuBbl, B KOTOPbIX XPaHATCA KOOPAUHATbLI BEPLUNH TPpeyronbH1Ka
X,y :array [ 0.. 2 ] of real;

Public

constaictor Create; //KOHCTPYKTOp

//meTof, NONyYeHUA UCXOLHBIX AaHHbIX

procedure Set Tr ( a, b :array of real);

/IMeTofjbl BLIYNCNEHNA CTOPOH TPEYTO/IbHUKA,

functiona (): real,

function b (): real;

function ¢ () : real;

/IBnpTyanbHbIi MeTO4 NPOBEPKU CYLLLECTBOBAHMS

/[TpeyronbHMKa, KOTOPbIA GyAeT neperpyxeH

//B NpON3BOAHOM Kfiacce,

function Proverka () : boolean; virtual;
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function Perimetr () : real; //meTof BblYMCNEHMA NepnuMeTpa
function Square (): real; //meTof BblYMCNEHMA NaoLaaM
/IBUpTyanbHbI MeTOA (DOPMUPOBAHUS CBEAEHWI O TPEYroNbHUKe
function Show () : string; virtual;
end;

/lo6bsiBNEHNE NPON3BOAHOIO Knacca "paBHOCTOPOHHUIA TPeyronbHUK"
type
R_TTriangle=class ( TTriangle)
public
/Ineperpyaemble MeTOAbl MPOBEPKU, YTO TPEYTrO/IbHUK ABNSAETCS
//paBHOCTOPOHHUM,
/In hopmMmpoBaHUS CBEAEHUI O TPeyrosbHUKe
function Proverka (): boolean; override;
function Show () : string; override;
end;
var
Forml : TForml;
/lo6bABNEHNE NepeMEHHON TUMNa Knacc "TpeyronbHuK"
Figural : Ttriangle;
/lo6bsBNeHNe NepeMeHHOl Tuna Knacc "paBHOCTOPOHHWUIA TpeyronbHUK"
Figura2 : R_TTriangle;
implementation
/IKOHCTPYKTOpP, KOTOPbIA 06HYNsSeT
/ImaccuBbl KOOpAWHAT,
constaictor TTriangle. Create;
var i : integer;
begin
fori:=0to 2 do
begin
x[i] :=0;y[i] :=0;
end;
end,
//MeTo[, nony4yeHUs KOOPAUHAT BepPLUNH,
procedure TTriangle. Set_Tr (a, b :array of real);
var i :integer;
begin
fori:=0to 2 do
begin
x[i]:==al[ily[i] :=b[i];
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end;
end;
//METO,D,bI BblYNCNEHNA CTOPOH TPEYroJjibHNUKa a, b, c
function TTriangle. a () : real;
begin
a=sqrt (sqr (x [1] - x[0]) +sar (y [1] -y [0]));

end,;
function TTriangle. b () : real;
begin
bismT(wr(XB]_X[ll)+sm(y[ﬂ_y[1]D:
end,;
function TTriangle. ¢ (): real;
begin

c=sqrt (sqr (x [0] -x[2]) +sar(y [0]-y[2]));
end,;

/IMeTo[, BbIYMCNEHNA MepUMeTPa TPeYrosibHUKa.
function TTriangle. Perimetr () : real;
begin

Perimetr :=a()+b()+c();
end,;
[/®YHKUUN BbIYMCIEHUS NNOWAAN TPeyrofibHUKa,
function TTriangle. Square () : real;
var p :real;
begin

p:= Perimetr () / 2; //nonynepumeTp

Squire :=sqrt ((p-a()) *(p-b()) *(p-c()));
end,
/IMeTo[, NPOBEPKN CYLLECTBOBAHUSA TPEYrO/IbHUKA:
/lecnn B ypaBHeHMe NPsSMOi, NPOX0oAALLEein Yyepes
//nBe TOUKM NOACTaBUTb KOOPAMHATBI TPEeTbel TOUKK
/In Npn 3TOM NONYYNTCA PaBEHCTBO, 3HAYUT TPK
//ToukM nexar Ha OA4HON NPAMON 1 NOCTPOeHUe
/ITpeyrofbHNKa HEBO3MOXHO.
function TTriangle. Proverka (): boolean;
begin

iF(x[0]-x[1]) /(x[0]1-x[2])=(y[0]-y[1]) /(y[0]-y[2]) t

Proverka := false
else Proverka := taie
end;
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/ImeTon hopmMmMpOBaHMA CTPOKM - CBEIEHWNI O TPEYTONbHUKe
function TTriangle. Show (): string;
begin
/lecnn TPeyronbHUK CyLLECTBYET,

/[To hopmmupyem CTPOKY CBeAEHWIA O TPeyronbHUKe
if Proverka () then
Show:= "Tr "+chr (13)+ *a= ’+FloatToStrF (a (), ffFixed,5,2)+
chr (13)+ *b= "+FloatToStrF (b (), ffFixed,5,2)+ chr (13)+
’c= ’+FloatToStrF (¢ (), ffFixed,5,2)+ chr (13)+ 'P= "+
FloatToStrF ( Perimetr (), ffFixed,5,2)+ chr (13)+ *S= "+
FloatToStrF ( Square (), ffFixed, 5, 2)
else
Show:= " Not Triangle
end;
/IMeToj NpoBepKM CyLLEeCTBOBAHUS
//paBHOCTOPOHHEr0 TPeyrobHUKa,
function R_TTriangle. Proverka () : boolean;
begin
if (a()=b ()) and (b()=c ()) then
Proverka := true
else
Proverka := false
end;
/IMeTo[, hopMUPOBAHMNSA CBELEHWIA
//l0 paBHOCTOPOHHEM TPEYTO/IbHUKE,
function R_TTriangle. Show (): string;
begin
/lecnn TpeyrofbHMK PaBHOCTOPOHHUIA,
/[To hopmupyem CTPOKY CBeeHW
if Proverka ()= taie then
Show:= "Tr ’+chr (13)+ *a= ’+FloatToStrF (a (), ffFixed,5,2)+
chr (13)+ ’P= ’+FloatToStrF ( Perimetr (), ffFixed,5,2)+ chr (13)
+ ’ S= "+FloatToStrF ( Square (), ffFixed, 5, 2)
else
Show:= "Not R_Triangle ’;
end;
{TForml }
procedure TForml. ButtonIClick ( Sender : Tobject);
/ImaccuBbl X1, yl - KoopauHaTbl TpeyronbHUKa
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/ImaccuBbl X2, y2 - KOOpAWHATbLlI PaBHOCTOPOHHErNO TPeyrofibHnKa
var xI, yl, x2, y2 :array [ 1.. 3] of real;
s :string;
begin
/luTeHune KoopAuHaT TpeyrosibHUMKOB U3 nonemn BBOJa ANanoroBoro okHa
x| [ 1]:= StrToFloat ( Editl. Text);
yl [ 1]:= StrToFloat ( Edit2. Text);
xI [ 2 ]:= StrToFloat (Edit3. Text);

yl[2] :=StrToFloat ( Edit4. Text);
xI [ 3 ]:= StrToFloat (Edit5. Text);
yl[ 3] : =StrToFloat ( Edit6. Text);

x2 [ 1]:= StrToFloat ( Edit7. Text);
y2 [ 1]:= StrToFloat ( Edit8. Text);
X2 [ 2 ]:= StrToFloat (Edit9. Text);

y2 [ 2] :=StrToFloat ( EditlO. Text);
X2 [ 3 ]:= StrToFloat (Editll. Text);
y2 [ 3] :=StrToFloat ( Editl2. Text);

/IvHnynannsayms obbekTa Knacca "TpeyronbHuK"
Figural := TTriangle. Create;
/Innnumnannsauns obbekTa Knacca "paBHOCTOPOHHUIA TPeyronbHUK"
Figura2 :=R_TTriangle. Create;
Figural. Set_Tr (xI, yl );
Figura2. Set Tr (x2, y2),
//BbI30B METOA0B (DOPMUPOBAHUA CBELEHWUA N BbIBOL CTPOKU Ha opmy
s := Figural. Show ();
Labell5. Caption = S;
s := Figura2. Show ();
Labell6. Caption = S;
/lyHN4TOXEHNE 0O6BEKTOB
Figural. Free;
Figura2. Free;
end,
initialization
{31 unitl.Irs}
end.

PesynbTatbl paboTbl nMporpamMmbl NpegcTas/eHbl Ha puc. 9.3.

AOGCTpaKTHbIn MeToA4 — 3T0 BUPTYanbHbIA WAW ANHAMUYECKUIA METOA,
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peannsaymna KOToporo He onpegeneHa B TOM Kinacce, rge OH 00bSBNEH.
MpefnonaraeTca, YToO 3TOT MeTO[ 6y,EI,ET neperpy>eH B Knacce-HaCnegHUKE.
Bbi3biBalOT MeTO4 TOMbKO B TexX KnaccaX, rAe OH nepesarpyeH.
AGCTpaKTHbIA MeTof 06BLABNAAETCA NPU NOMOLM cly>XebHOro cnosa abstract
nocne cnos virtual uan dynamic, Hanpumep:

meTtopn!; virtual; abstract;

Puc. 9.3. OKHO (hopMbl paboThbl Mporpammbl pacyérta napameTpoB
TPeyrosbHMKOB

PaccmoTpum cnegytownin npumep. Cosgagmm 6a3oBblil knacc TFigure
(urypa). Ha ocHOBaHMM 3TOro K/iacca MOXHO MOCTPOUTb MPOU3BOAHbIE
Knaccbl AN peanbHbIX QUryp (OKPYXHOCTb, YETbIPEXYTONbHUK U T. 4.). B
Hallem npuMepe paccMOTpuUM  ABa  Knacca-HacnegHuka T Circle
(okpyHocTb) U TRectangle (mpamoyronbHuk). Ha dopmy nomectum
KHOMKy. [lpn Llenyke MO KHOMKe WHUUMAaNM3MpyrTcs 2 06bekTa Tuna

"OKPYXXHOCTb" ¥ "MPAMOYrofibHUK", pacCuymMTbIBAOTCA MapameTpbl (Uryp:
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nepunmeTp (,CI,}'IVIHa Opr)KHOCTVI) n nnaowagb. Pe3yanaTb| BbIBOAATCA B
KOMMOHeHTbl Labe 11 n label2. Huxke npuBeféH NUCTUHT NPOrpamMmmbl.

unit Unitl;
{$mode objfpc}{$SH+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
Labell : TLabel;
Label2 : TLabel;
procedure ButtonlIClick ( Sender : TObject);
private
{ private declarations }
public
{ public declarations }
end;
/lo6bsBNeHWe 6a30BOro Knacca “gurypa”
type
TFigure=class
private
n :integer; //KONNYECTBO CTOPOH UTypsl
p :array of real; //maccvB g/iMH CTOPOH (Urypbl
public
/labCTPaKTHbIA KOHCTPYKTOP
//B KaXkgoM NpomM3BOAHOM Knacce ByaeT rneperpyKarbcs
constaictor Create; virtual; abstract;
function Perimetr () : real; //meTof BblUMCNEHUSA MepuMeTpa
//abCTPaKTHbIV METOA BblUMCIEHUSA NOWAAN, B KAXKAO0M
/Inpon3BoOAHOM Knacce GyaeT neperpy>karbCs peasibHbIM METOLOM
function Square (): real; virtual; abstract;
/labCTpaKTHbIN MeTof hOpMUPOBAHUS CBeAEHUI O durype
//B Ka>KgOM NPOM3BOLHOM Kracce OyAeT neperpyXxarbes
function Show () : string; virtual; abstract;
end;
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/lo6bsiBNEHME NPON3BOAHOIO Knacca "OKpYy>HOCTb"
type
TCircle=class ( TFigure)
public
constaictor Create; override;
function Perimetr () : real;
function Square (): real; override;
function Show () : string; override;
end;
/lo6bABNEHNE NMPOM3BOAHOIO Knacca "npsMoyrosbHuK"
type
TRectangle=class ( TFigure)
public
constaictor Create; override;
function Square (): real; override;
function Show () : string; override;
end,
var
Forml : TForml;
Figural : Tcircle; //06beKkT TUNa Knacca "oKpY>XXHOCTb"
Figura2 : TRectangle; //o6bekT Tvna Knacca "npssMOyrofibHuK"
implementation
/lOnncaHne mMeToAa BblUMCEHUS
/InepumeTpa and 6a30B0Oro Knacca,
function TFigure. Perimetr () : real;
var i : integer;
s :real;
begin
s:=0;
fori:=0ton-1do
s=stp [i];
Perimetr :=s;
end,;
/lonncaHne KOHCTPYKTOpa B Kfacce "OKPYXHOCTb"
/Inepesarpyska abCcTpakTHOro POAMTENLCKOrO KOHCTPYKTOpa
constaictorTCircle. Create;
begin
//Konn4ecTBO CTOPOH A5 OKPYXXHOCTK 1
n:= 1;
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/IBblaensem namaTb nof 1 anemMeHT maccuBa
SetLength (p, n);
p[0]:=5;//cTopoHa - pagnmyc OKPYXHOCTU
end;
/IMepe3arpy3ka MeTofa BbIYUCNEHNSA NePUMETPA.
function TCircle. Perimetr () : real;
begin
Perimetr :=2 * Pi* p [0 ]; //BblunCNeHNE ANNHBI OKPY>KHOCTU
end;
/IMepe3arpy3ka MeTofa BbIYUCNEHMA NaoLwwaam
function TCircle. Square (): real;
begin
Square :=Pi*sqr(p[0]);
end;
//OnncaHne mMetofa POPMUPOBAHUS
/ICTPOKN CBeAEHNIN 06 OKPY>XXHOCTW.
/IMepe3arpyska poanTebCKoro
/labCTpaKTHOro mMeTopAa,
function TCircle. Show (): string;
begin
Show:= ’ Circle "+chr (13)+ ’r= "+
FloatToStr (p [0]) + chr (13)+ 'P= "+
FloatToStr ( Perimetr ())+
chr (13)+ > S= ’+FloatToStr ( Square ());
end,;
//IOnncaHne KOHCTPYKTOpa B K/lacce NpsMOYro/bHUK.
/Inepesarpyska abCcTpakTHOroO
/lpoanTeNnbCKOro KOHCTPYKTOpa.
constaictor TRectangle. Create;
begin
n:= 2; //Konn4ecTBO CTOPOH - fiBE
SetLength (p, n); //BblgeneHvie NamMaT MOA fABa 3/1EMeHTa
p[0]:=4;p[1]:=2;//lannHbI CTOPOH
end;
/Inepe3arpy3ka abCTPaKTHOro poAMTENbCKOro MeToza
/IBblUNCAEHNA NaoWwaam Qurypsi
function TRectangle. Square (): real;
begin
Square :==p [0 ]*p[1]
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end;
//OnncaHne mMetofa POPMUPOBAHUS
/lcBefleHNn 0 NPSAMOYTONbHUKE.
/Inepe3arpy3ka poAnTENbCKOTO
/labCTpaKTHOro mMeTopa,
function TRectangle. Show () : string;
begin
Show:= ’ Rectangle '+chr (13)+ "a= '+
FloatToStr (p [0]) + * b= "+
FloatToStr (p[1]) +
chr (13)+ 'P= "+FloatToStr ( Periinetr ())+
chr (13)+ > S= ’+FloatToStr ( Square ());
end;
{TForml }
procedure TForml. ButtonIClick ( Sender : TObject);
var s : string;
begin
/IvHnynannsayma obbekTa TMna "OKPY>XXHOCTb"
Figural := TCircle. Create;
/IvHnumnannsayns obbekTa TMNa "NPAMOYronbHUK"
Figura2 := TRectangle. Create;
/[opmmpoBaHue cBefleHNin 0 urypax 1 BbIBOL pe3y/ibTaToB Ha (popmy
s == Figural. Show ();
labell. Caption =s;
s = Figura2. Show ();
label2. Caption =s;
Figural. Free;
Figura2. Free;
end;
initialization
{31 unitl.Irs}
end.

9.4 Tleperpyska onepaumniu

B FreePascal MOXXHO neperpysuTb He TO/MbKO (PYHKUWW, HO W omnepauuu.
HanpvmMep, MOXHO 3anporpammupoBaTtb, 4TOObl Onepauuns * npu paborte c
mMaTpuuaMy  OCYLLeCTBNANa YMHOXeHWe maTpuy, a npu pabote cC
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KOMMMEKCHbIMW YncnaMmn — YMHOXEeHNEe KOMMNJIEKCHbIX YNCE.

[ns 3TOro B MporpaMMe HY)XXHO HanucaTb CreyuanbHyto (QYHKUMID —
mMeToa. O6bsABNEeHMEe MeTofa Meperpysku 3anucbiBaeTcs nocne 06bsBNeHUs
Knacca v BbITNSguT Tak:

operator symbols (napameTpbl: TUN) UMA_MepeMeHHON_pe3ynbTata: TUn;
roe

e operator — cny>ebHoe CNnoBo;

e symbols — cumBON neperpyxaemoi onepauuu;

* napaMeTpbl — WMEHa MepPeMEHHbIX, Y4YacTBYHOLMX B MNeperpyske
oneparopa.

OnucbiBalOT MeTo4 nNeperpysku Tak >Xe, Kak W Apyrne MeTodbl, nocne
KNoYyeBoro cnosa implemention TOro Mogyns, B KOTOPOM OObABJEH
Knacc.

PaccMOTpUM HECKOJIbKO NMPUMEpOB.

3A0AUYA 9.1. Co3patb Kacc paboTbl € KOMMIEKCHBIMU YKCiaMu, B KOTOPOM
neperpysnTb onepauuy CMOXeHUsA U BblYUTaHUA.

Ha dopme pasmecTum 4YeTbipe KOMMoHeHTa Tuna TEdit pgna BBoja
NeACTBUTENbHON W MHUMOI 4acTeld ABYX KOMMMEKCHbIX uucen. Takxe
c034aAMM KOMMOHEHT Tnna TMeTo And BbiBOAA Pe3ynbTatoB M KHOMKY. [Mpu
Le/lyKe No KHOMKe C03[alTCA YeTblpe 06beKkTa Tuna "KOMMIEKCHOE YuCno'™.
lMepBoe W BTOpPOE uUCNA WHULWANM3UPYIOTCHA BBEAEHHLIMU [AaHHbLIMWU.
TpeTbe PopMMpPYETCA Kak pe3ynibTaT C/I0XKeHUS MepBbiX ABYX, & YeTBEPTOe —
KaK pasHOCTb 3TUX >Ke 4Yucen. TekCT nporpaMmbl C KOMMEHTapusamu
npuBeLéH HMXe, Ha puc. 9.4 NoKasaHO OKHO paboTbl MPOrpaMmbl.

unit Unitl;

{$mode objfpc}{$H+}

interface

uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
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type

{TForml }

TForml = class (TForm)

Buttonl :TButton;

/lpns BBOAA AEVCTBMTENBHOI YacTU MepBOro yucna
Editl : TEdit;

/lpns BBOAA MHMMOI 4acTu MepBOro ymucna

Edit2 : TEdit;

/lpns BBOAA AECTBUTENBHOM YacTu BTOPOro Ymucna
Edit3 : TEdit;

/lans BBOAA MHMMOI 4aCTW BTOPOro 4Yuncna

Edit4 : TEdit;

Labell : TLabel;

Label2 : TLabel;

LabeB :TLabel;

Label4 : TLabel;

LabeB :TLabel;

LabeB :TLabel;

Memol : TMemo; //none ansa BbiBoJa pe3ynbTaToB
procedure ButtonIClick ( Sender : TObject);

private

{ private declarations }

public

end;

{ public declarations }

/lo6baABNEHME Knacca "KOMMNAeKCcHoe ymucno"

type

end;

TComplex = class
private
x :real; //geicTBUTENbHAA YacTb
y :real; //MHUMas YacTb
public
constructor Create; //KOHCTPYKTOP
function Modul () : real;
function Argument () : real;
function ComplexToStr (): String;

/lobbsABNEHNE MeToda NeperpysKku
/lonepaTtopa "+" ¢ KOMMNAEKCHbIMWU YnCnamm

509

Lazarus



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
operator +(const a, b : TComplex ) r : TComplex;
/lobbsABNEHNE MeToa NeperpysKku
/lonepaTopa C KOMNNEKCHbIMWU Yncnamu
operator -( const a, b : TComplex ) r : TComplex;
var
Forml : TForml;
/lo6bABNEHNE NMepeMeHHbIX TUMa "KOMMIeKCHoe yncno™
chislol : Tcomplex;
chislo2 : TComplex;
chislo3 : TComplex;
chislo4 : TComplex;
implementation
/lOnncaHne KOHCTPYKTOPA,
constaictor TComplex. Create;

begin

X:=0,y:=0

inherited Create;
end,;
function TComplex. Modul (): real;
begin

modul:= sgrt (X * x+y *vy);
end,
function TComplex. Argument (): real;
begin

argument := arctan (y/x) * 180/ pi;
end;

/IMeTofa neperpysku oneparopa
/InepeMeHHbIe a n b - KOMN/IEKCHbIE YnCna,
/IKoTOpble CKNaabiBaTCA,
/Ir - pe3ynbTupytoLiee KOMMNIEKCHOE YMCNO
operator +(const a, b : TComplex ) r : TComplex;
begin

r :=TComplex. Create; //MHMUnann3ayns obbLeKTa
/IdelicTBUTENbHASA YacTb HOBOrO KOMM/IEKCHOIO
/luncna popmupyeTcs Kak pe3ynbTar CI0XeHUs
/InecTBNTENbHbBIX YacTein NepBOro U BTOPOro
/lonepaHfoB. MHMMasa YacTb HOBOrO KOMMJIEKCHOIO
/luncna hopmupyeTcs Kak pesysnbTaT CNOXEHUA
/IMHUMBIX YacTeil MepBOro 1 BTOPOro onepaH/aoB.
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/IOnepaHabl - NepeMeHHble TMNa KOMMJIEKCHOE
/luncno, nepefaBaemble B METO[,

r. X;=a. x+b. x;

r.y:=a. y+b.y,
end;
/ImeTof neperpyskun onepartopa
operator -( const a, b : TComplex ) r: TComplex;
begin

r :=TComplex. Create;

r. X:=a. X-b. x;

r.y:=a. y-b.y;
end,;
function TComplex. ComplexToStr () : String;
/IdelicTBUTENbHASA YacTb HOBOIO KOMM/IEKCHOIO
/luncna popmmupyeTcs Kak pa3HOCTb AECTBUTENbHbIX
/luacTein nepBOro 1 BTOPoOro onepaHaos. MHumas
//4acTb HOBOTO KOMMJIEKCHOIO Ymncia hopMunpyertcs
//KaKk pa3HOCTb MHMUMbIX YacTeil MepBOro 1 BTOPOro
/lonepaHpoB. OnepaHAbl — NepPeMeHHble TUNa
//KomMnieKCHOe Yncno, nepefaBaeMble B MeTO[,
begin

ify>=0 then

ComplexToStr := FloatToStrF ( x, ffFixed,5,2)+ "+ * +

FloatTostrF (y, fEFixed,5,2)+ "i’
else
ComplexToStr ;= FloatTostrF ( x, ffFixed,5,2)+
FloatTostrF (y, fEFixed,5,2)+ "i’

end;
procedure TForml. ButtonIClick ( Sender : TObject);
var Strl : String;
begin
/IvHnunannsayns 06bLEKTOB

chislol:=TComplex. Create;

chislo2:=TComplex. Create;

chislo3:=TComplex. Create;

chislo4:=TComplex. Create;
[luTeHne AeNCTBUTENbHOW M MHUMOI YacTeill ABYX MCXOLHbIX
/[KOMNIEKCHBIX Yncen ¢ hopMbl

chislol.x:= StrToFloat ( Editl. Text);

511



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus

chislol.y:= StrToFloat ( Edit2. Text)
chislo2.x:= StrToFloat ( Edit3. Text)
chislo2.y:= StrToFloat ( Edit4. Text)
/lpna cnoXXeHUs ABYX KOMMIEKCHbIX YNCE MOXHO UCNO/b30BaTh
/lonepaynio "+", TaK Kak OHa rneperpy>eHa Ans 3Toro Knacca
chislo3:= chislol+chislo2;
/lpna BblYMTaHMA ABYX KOMMIEKCHbIX YACEN MOXHO MCMNO/b30BaTb
/lonepauuto TaK Kak OHa neperpy>eHa 411 3T0ro knacca
chislo4:= chislol - chislo2;
Strl =’ chislol+chislo2 ’+chislo3. ComplexToStr ();
Memol. Lines.Add( Strl);
Strl =’ Modiil chisla "+
FloatToStrF ( chislo3. Modul (), ffFixed, 5, 2 );
Memol.Lines.Add( Strl );
Strl ;=" Argument chisla ’+
FloatToStrF ( chislo3.Argument (), ffFixed, 5, 2 );
Memol. Lines.Add( Strl );
Strl := " chislol-chisk>2 ’+chislo4. ComplexToStr ();
Memol. Lines.Add( Strl ),
Strl :=’Modul cliisla "+
FloatToStrF ( chislo4.Modul (), ffFixed, 5, 2);
Memol. Lines. Add( Strl);
Strl =’ Argument chisla "+
FloatToStrF ( chislo4.Argument (), ffFixed, 5, 2 );
Memol. Lines.Add( Strl );
end;
initialization
{31 unitl.Irs}
end.
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Puc. 9.4. Mpumep paboTbl NporpaMmbl K 3agade 9.1

3A0AYA 9.2. Cospatb Knacc paboTbl C KBafpaTHbIMKW MaTpuuamu, B
KOTOPOM Meperpy3nTb Onepauumn CNoXeHUsa ¥ YMHOXeHUs. B knacce co3gatb
MEeTOj NPOBepKU, YTO mMaTpuLa ABNSAETCA eAUHUYHON.

B knacce cosfaHbl No fBa MeTo4a MNeperpysky onepauuimi CnoxeHus u
YMHOXeHUsA. B nepBoM cfiyyae CKMaAbIBAOTCA W MEPEMHOXAKTCHA [Be
maTpuubl. Bo BTOpPOM cnyyae K matpuue npubaBnseTcs BeLLECTBEHHOe
ynmcno, U MaTpuLa YMHOXAeTCcAa Ha BelecTBeHHOe u4ucno. Ha dopmy
NOMeCTUM KHOMKY U 8 KomnoHeHT Tuna T Label ans BolBoAa pe3y/bTaToB.
Mpun Lenyke Mo KHOMKe co3dalTcs 6 06beKTOB Tuna "matpuua’, BCe OHM
3aMnofiHAKTCA  CAyYaliHbIMU yucnramu. TpeTba marpuua  3artem
paccyMTbIBAETCA Kak CyMMa nepBbiX AByX. YeTBépTas matpuua — pesy nbTtaT
YMHOXEHMA NepBOi MaTpuubl Ha BTOpyto. ATasd maTpuua nonyyaercd U3
nepBoin nytem fob6aBneHns K Heil uymcna 10, a wectas — YMHOXEHUEM
nepBoi MaTpuubl Ha uucno 5. [epBag W BTOpasd MaTpuubl Takxe
MPOBEPAIOTCHA, He ABAAKOTCA /1N OHU EAWHUYHbLIMW. TeKCT nporpammbl C
KOMMEHTapMAMM NpuBeAEH HWXe, Ha puc. 9.5 nokasaHO OKHO paboTbl
nporpamMmmsi.

unit Unitl;

{$mode objfpc}{$H+}
interface

uses
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Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;

type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
Label2 : TLabel;
LabeB :TLabel;
Label4 : TLabel;
LabeB :TLabel,
LabeB :TLabel;
procedure ButtonIClick ( Sender : TObject);
procedure MemolChange ( Sender : TObject);

private

{ private declarations }
public

{ public declarations }
end,;
/lob6bsiBNeHne Knacca "matpuua”
type

TMatrix = class

private

x :array [ 0.. 5, 0.. 5] of real; //aneMeHTbl MaTpuLibl
public

constructor Create; //KOHCTPYKTOP
/ImeTon hopmMmMpOBaHMA CTPOKU, BbIBOASALLEN 3MEMEHTbI MaTPULb
function MatrixToStr (): String;
/IPyHKUMM NpoBepKU, ABASETCA NN MaTpULa eAUHUYHOW
function Pr_Edin () : boolean;
end;
/lo6bsiBNEHNE MeTofa neperpysky onepauumn "+"c
/Ixnaccom "matpumua”
//B jaHHOM cfy4yae CKNajblBaOTCA ABE MaTpuULbl
operator +(const a, b : TMatrix ) r : Tmatrix;
/lo6bsBNeHNE MeTofa neperpysku onepayum "+"c
/Ixnaccom "matpumua”
//B paHHOM cnyyae K matpuue fobaBnseTcs BeweCTBEHHOE YNUC/IO
operator +(const a : TMatrix; b :real) r : TMatrix;
/lo6bsiBNeHMe MeToAa Neperpyskn onepalunm
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/lc knaccom "martpuua”
operator * ( const a, b : TMatrix ) r : Tmatrix;
/lo6bsiBNEHNE MeTofa Neperpysku onepaynmn "*"c
/Iknaccom "matpuua”
//B paHHOM cny4yae MaTpuLa YMHOXaeTcs Ha BeleCTBEHHOE YMC0
operator * ( const a : TMatrix; b :real) r : TMatrix;
var
Forml : TForml;
matrl : TMatrix;
matr2 : TMatrix;
matr3 : TMatrix;
matr4 : TMatrix;
matr5 : TMatrix;
matr6 : TMatrix;
implementation
/[KOHCTPYKTOP B Knacce "maTpuua", KoTopbiii
/[3anonHsAeT MaTpuLy cnyyYainHbIMKM Yuciamm
constaictor TMatrix. Create;
var i, j :integer;
begin
fori:=0to 4 do
forj :=0 to 4 do
x[i,j]:=Random( 10);
inherited Create;
end;
[I®yHKUMK, NpoBepstoLas,
/laBnseTcs N maTpuLa eaUHUYHON,
function TMatrix. Pr_Edin (): boolean;
var i, j :integer;
begin
/InpegBapunTeNbHO pellaeM, 4To MaTpuLa eguHNYHas
Result := true;
fori:=0to 4 do
forj :=0to 4 do
/lecnv Ha rNaBHOI ANArOHANW 3/IEMEHT He 1
/Imnn BHe rnaBHOW aMaroHanu 3NeMeHT He 0,
if((i=j) and (x [i,j ]<>1)) or ((i<>j)and (x[i ] ]<>0))
then
begin
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/ITo B 3TOM cny4yae maTpuLa He ABASeTCS eAMHNYHOM
Result" false;
break; //BbiIxog 13 umkna
end;
end;
/ImeTof neperpyskn onepartopa "+"//cnoxeHne AByX MaTpul,
operator +(const a, b : TMatrix) r : TMatrix;
var i, j :integer;
begin
r :=TMatrix. Create;
fori:=0to 4 do
forj :=0 to 4 do
rx[ijl:=a x[ii]+b. x[ij];
end;
/ImeTop neperpysku onepartopa ™" -//nepeMHOXeHMe ABYX MaTpuL,
operator * ( const a, b : TMatrix ) r : TMatrix;
var i, j, k :integer;
S :real;
begin
r "TMatrix. Create;
fori:=0to 4 do
forj :=0 to 4 do
begin
rrx[ij]:=0;
for k:=0 to 4 do
rx[iLjl:=rx[ij]ta x[i,k]*b. x[Kj]I;
end;
end;
/ImeTop neperpy3ku onepartopa "+"-//cnoXeHne MaTpuLbl U BeLeCTBEHHOIC
operator +(const a : TMatrix; b :real) r : TMatrix;
var i, j :integer;
begin
r "TMatrix. Create;
fori:=0to 4 do
forj :=0 to 4 do
rx[ijl:=a x[i]j]+h;
end,
/ImeTop neperpysku onepartopa "*" -//yMHOXeHWe MaTpuLbl Ha BELLLECTBEHH*
operator * ( const a : TMatrix; b :real) r : TMatrix;
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var i, j :integer;

begin
r :=TMatrix. Create;
fori:=0to 4 do
forj :=0 to 4 do
LX[ij]:=a X[i,j]*b;
end;

/IMeToa hopmMMpPOBaAHUSA CTPOKM
/lc anemeHTaMy MaTpuLbl,
function TMatrix. MatrixToStr (): String;
var s : string;
I, j :integer;
begin
S /[BHa4ane cTpoka nycras
fori:=0to 4 do
begin
forj :=0 to 4 do
/lno6aBneHne K s CTPOKW, KoTopas npeAcTaBnseT coboi
/laneMeHT maTpuubl 1 nNpoben
s :=s+FloatTostrF (x [i,] ], ffFixed,5,2)+ * ?;
/IhopMunpoBaHne HOBOM CTPOKM MaTpuLbl
s:=s+chr(13);
end;
MatrixToStr :=s;
end,;
/I06paboTKa KHOMKK [yck:
/lco3gaHune 3k3emnnapoB Knacca Martpuua,
/IBblYMCNEHNE PE3YNBTUPYIOLWMNX MATPUL, MYTEM
/IcnoXeHns, YMHOXEHUA UCXOAHbIX MATpULL,
/lyMHOXeHNe maTpuua Ha Ynchno
procedure TForml. ButtonlClick ( Sender : TObject);
var Strl : String;
begin
[INHnymnanmsaumns 06bEKTOB:
/Imatrl, matr2 - ucxogHble MaTpuULbl,
/[3anonHsemMble cnyyvaiHbIMU YUCNaMU;
/lmatr3 - maTpuua, nosyyaemas
/lcnoXeHnem ABYX UCXOLHbIX MaTpULL;
/Imatr4 - maTtpuua, nonyvyaemas yMHOXeEHNEM
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//ABYX NCXOAHbIX MaTpuUL;
/Imatr5 - maTpuua, nonyyaemas fo6asneHuem
/K nepBoi maTpuue ymcna 10;
//matr6 - maTpuua, nofyyaemas yMHOXEHNEM
/InepBoin MaTpuubl Ha YMcno 5.
matrl :=TMatrix. Create;
matr2 :=TMatrix. Create;
matr3 :=TMatrix. Create;
matrd :=TMatrix. Create;
matr5 :=TMatrix. Create;
matr6 :=TMatrix. Create;
/IBbluncneHne maTpuy, matr3, matr4, matr5, matré
/lc nomMoLblO0 Neperpyskn onepaTopos.
matr3 := matrl+matr2;
matr4 = matrl * matr2;
matr5 = matrl +10;
matr6 := matrl * 5;
//®opmupoBaHNe CTPOKN BbIBOAA U €€ BbIBOJ
//B meTKy Labell maTpuubl matrl.
Strl =" Matrixl ’+chr (13)+ matrl. MatrixToStr ();
Labell. Caption := Strl;
/[MpoBepka, ABnseTcs A matpuya matrl egMHNUYHONR
//n BbIBOA, COOTBETCTBYIOLLLErO COOOLIEHNUS,
if matrl. Pr_Edin()= true then

Strl := > Matrixl edinichnaya ’

else

Strl =’ Matrixl ne edinichnaya ’;
LabeB. Caption := Strl;
/[MpoBepka, ABNseTcs MM maTpuua matr2 efUHNUYHONR
/In BbIBOA, COOTBETCTBYHIOLLENO COOOLLEHNUSA,
ifmatr2. Pr_Edin()= true then

Strl := > Matrix2 edinichnaya ’

else

Strl := * Matrix2 ne edinichnaya ’;
Label6. Caption := Strl;
Strl =" Matrix2 ’+chr (13)+ matr2. MatrixToStr ();
Label2. Caption := Strl;
//BbIBOL, 31leMeHTOB MaTpuubl matr3=matrl+matr2
Strl ;= * Matrixl+Matrix2 ’+chr (13)+ matr3. MatrixToStr ();
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LabeB. Caption := Strl;
//BbIBOJ, 3/1EMEHTOB MaTpuubl matr4=matri*matr2
Strl =’ Matrixl * Matrix2 ’+chr (13)+ matr4. MatrixToStr ();
Label4. Caption = Strl;

//BbIBOJ, 3/1EMEHTOB MaTpuubl matr5=matrl+10

Strl ;= > MatrixI+10 ’+chr (13)+ matr5. MatrixToStr ();
Label7. Caption := Strl;

//BbIBOJ, 3M1EMEHTOB MaTpuubl matr5=matrl*5

Strl =’ Matrixl *5 ’+chr (13)+ matr6. MatrixToStr ();
Label8. Caption := Strl;

MporpammupoBaHve Ha Free Pascal n Lazarus

end;
initialization

{31 unitl.Irs}
end.

Puc. 9.5. PesynbTatbl paboTbl nporpammsl 3agayv 9.2
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3AO0AUA 9.3. Cospgatb Knacc "0ObIKHOBEHHasi Apobb", B KOTOPOM
neperpysnTb onepaunmn <u >,

Ha dopmy nomecTMm 4eTbipe KOMMNOHeHTa T Edit gns BBOAa YncnuTenein u
3HameHaTenel [BYX O6bIKHOBEHHbIX Apo6eii M KOMMOHeHT Memol pgns
BblBOZa pe3ynibTaToB. TakXe pasMecTUM KHOMKY, Mpu Lenyke no KOTOpOW
NHULMANN3NPYIOTCA ABa 06bekTa TMna "06bIKHOBEHHAA Apobb", 3aTeM OHM
CpaBHMBAKOTCA W pe3ynbTatbl BbIBOAATCA B Memol. Hwxe npuseféH
NVUCTUHT MPOrpaMmMbl C KOMMeHTapuammn, Ha puc. 9.6 nokasaHbl pe3ynbTaTbl
paboTbl NPOrpaMmmel.

unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
Buttonl :Tbutton;
/Inone ons BBOAA YMCNUTENSA NepBOW Apobu
Editl :Tedit;
/Inone ona BBOAa 3HaMeHaTens NepeBoii Apobu
Edit2 :Tedit;
/Inone ana sBofda YMCNNTENs BTOPOI Apo6K
Edit3 : Tedit;
/Inone pna BBOAa 3HaMeHaTens BTOPOW Apobu
Edit4 : Tedit;
Labell : TLabel;
Label2 : TLabel;
Label3 : TLabel;
Label4 : TLabel;
Memol : Tmemo; //none gns BbiBOAA pPe3y/nbTaToB
procedure ButtonIClick ( Sender : TObject);
private
{ private declarations }
public
{ public declarations }
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end;
/lobbsABNeHne Knacca "00bIKHOBEHHas Apo6b”
type
TOb_Drob = class
private
C h:integer; //uncnutens
Zn:integer; //3HameHaTenb
public
constructor Create ( a, b :integer ); /KoHCTpyKTOp
//meTog, (hopMmMpOBaHUA CTPOKK ANA BbiBOAA ApO6YU
function DrobToStr () : String;
end,;
/IMeTop neperpyskun onepatopa <
operator <(const a, b : TOb_Drob) r :boolean;
/IMeTog neperpysku onepartopa >
operator >(const a, b : TOb_Drob) r :boolean;
var
Forml :Tforml;
/lo6bsiBNEHNE NepeMeHHbIX TMNa Knacca "0bblIKHOBEHHas Apo6b"
dl, d2 :TOb_Drob;
implementation
/IKOHCTpYKTOP
constaictor TOb_drob. Create ( a, b :integer);
begin
Ch:=a; Zn:=b;
inherited Create;
end,
/lonucaHne meTofa neperpysky onepatopa < cpaBHeHU
//06bIKHOBEHHbIX Ap06eit
operator <(const a, b : TOb_Drob) r :boolean;

begin
ifa. Ch* b. Zn <b. Ch * a. Zn then
r = true
else r = false;
end;

/lonucaHve mMeTofa neperpysky onepatopa > CpaBHeHUS
//06bIKHOBEHHbIX Apo6eii

operator >(const a, b : TOb_Drob) r :boolean;

begin
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ifa. Ch* b. Zn>Db. Ch * a. Zn then
r .= true
else r = false;
end;
/lonucanve metofa (GhOPMUPOBAHUA CTPOKYU
/lans BbIBOAA Ap0o6U Ha hopmy
function TOb_Drob. DrobToStr (): String;
begin
if Zn<>0 then
if Ch_ Zn>0 then
DrobToStr := IntToStr (Ch)+ */ * + IntToStr (Zn)
else
DrobToStr :=  ’+IntToStr (abs (Ch))+ '/ '+
IntTostr (abs (Zn))
else
DrobToStr := " Dividing by a zero ’
end,
procedure TForml. ButtonIClick ( Sender : TObject);
var Strl : String;
a, b :integer;
begin
/luTeHne faHHbIX U3 Nosielt BBOAa (hOPMbl
a:= StrTolnt ( Editl. Text); //uncnnutens
b:= StrTolnt ( Edit2. Text); /3HaueHaTenb
/IMHnumnannsayns nepeoin apobu
dl:=TOb_Drob. Create (a, b);
/l4uTeHne faHHbIX U3 Nosielt BBOAa (hOPMbI
a:= StrTolnt ( Edit3. Text);
b:= StrTolnt ( Edit4. Text);
/InHMYMann3auma BTOpoin Apobu
d2:=TOb_Drob. Create (a, b);
/I®opMupoBaHMe CTPOKN BbIBOJA U
/lpo6aBneHune ee B none Memol.
//BbiBOA McxoaHow apobu dl.
Strl :="Drob 1 *+dl. DrobToStr ();
Memol. Lines.Add( Strl);
//BbiBOA, MCXOAHON apobun d2.
Strl :=’Drob2 ’+d2. DrobToStr ();
Memol. Lines.Add( Strl);
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/lcpaBHeHMe Apo6eii C NOMOLLbIO NEepPerpy3Kmu
/lonepatopoB < 1 > 1 BbIBOJ CO0OLLEHNS,
ifdl<d?2 then

Strl ;= "Drobl < Drob2 ’
else
ifdl>d2 then
Strl .=’ Drobl > Drob2 ’
else
Strl := " Drobl = Drob2
Memol. Lines.Add( Strl);
end;
initialization
{31 unitl.Irs}
end.

Puc. 9.6. PesynbTatbl paboTbl nporpaMmsl 3agaymn 9.3
A C KOMMNMEKCHBbIMU YUuC/IaMN Mbl YXXe CTalKuBalUCb B MpeablayLmx

rnasax, nofpobHee o paboTe C HUMW MOXHO NPOYMTaTb Ha CTpaHuLe
ceobinka: httpy/kvant.mccme.ai./1982/03/komplesnye_chisla.htm.
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"padmka B Lazarus

[aHHaa rnaesa MOCBfALWEHA rpauyeckKum CpefcTBaM f3blKa. PacCMOTPEHbI
OCHOBHble npoLefypbl 1 QyHKUUM paboTbl C rpadmkoin. MpuseaéH npumep
MOCTPOEHNA rpaduka yHKLUN.

10.1 CpepcTtBa pncosaHunsa B Lazarus

Mpn pa3paboTKe MpPOEKTa, B KOTOPOM MOXHO puCOBaTb, B PacrnopsKeHun
nporpammucTa HaxoguTcs NONoTHO (xonct) — cBolictBo Canvas,
KapaHpaw— CcBONCTBO Pen, M KMCTb — CBONCTBO Brush.

CoiicteoMm Canvas 06nafatoT cneayroLne KOMNOHEHTbI:

e (opma (knacc Tform);

e Tabnuua (knacc TSringGrid);

e pacTpoBas KapTuHKa (knacc Timage);
e npuHTep (knacc TPrinter).

Mpn pucoBaHWUM KOMMOHEHTa, o6nagatoulero cpolicteom Canvas, cam
KOMMOHEHT paccMaTpMBaeTCA Kak MNpAMOYrofbHas ceTka, COCTOAWAs U3
OTAENIbHbIX  TOYeK, Ha3blBaeMblX MUKCeNsMU. [10N0XeHUe  NUKCcens
Xapaktepusyetca ero BepTukasbHoM (X) u  ropu3oHTanbHoi (YY)
KoopAauHaTamu. J1eBblil BepXHWIA NUKCenb WMeeT KoopauHatbl (0,0).
BepTukanbHad KoopAuHata BO3pacTaeT CBEpXYy BHW3, FOpU30OHTa/ibHas —
cneea Hanpaso. O6Liee KONMYECTBO NUKCE/el MO BepTUKanu onpeaensercs
ceoinicteoM Height, a no ropmsoHtann — ceoiicteoM Weight. Kaxpgblii
NMUKCENb MOXET UMEeTb CBOW LBeT. [ns gocTtyna K A060K TOYKe MON0THA
ncnonb3yetrca csolicteBo  Pixels [X,Y] :TColor. 3T0 CcBOWCTBO
onpefenser  UBET  MNWKCens €  KoopauHaTamu X(integer),
Y (integer).

N3MeHNTb LBeTa Nt060ro NMKCens NoaoTHa MOXHO C MOMOLLbH CNeayrLero
onepatopa nNpucBanBaHus:

KomnoHeHT. Canvas. Pixels [X,Y] : = Color;

roe Color — nepemeHHas UnmM KoHcTaHTa Tuna Tcolor.
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Tabnuua 10.1. 3HayeHue cBoicTe Color

KoHcTaHTa LiBeT KoHcTaHTa LiBeT
clBlack UYépHbii clSilve CepebpucThblii
clMaroon KawTaHoBbli clRed KpacHblii
clGreen 3enéubiin clLime CanaToBblii
clOlive Onuskosbli clBlue CuHwniA

cINavy TéMHO-cMHUIA clFuchsia fApKo-po30Bblii
clPurple Po3oBbiit clAqua Bupto3oBbIit
clTeal Ja3ypHblii clWhite Benbiii
clGray Cepblin

OnpegeneHbl cnegytowme KOHCTaHTbl UuBeToB (Tab6n. 10.11

LiBeT n060ro MMKCens MOXHO MONy4YUTb C MOMOLLbI  CleaytoLlero
onepatopa npucBanBaHus:

Color :=KomnoHeHT. Canvas. Pixels [X,Y ];
roe Color — nepemeHHas Tuna Tcolor.

Knacc ueta Toukn Tcolor onpegensetca kak gnnHHoe uenoe longint.
[MepeMeHHble 3TOro TMMNa 3aHMMAalT B NaMATU YeTbipe OaitTa. YeTbipe GaiTa
nepemMeHHbIX 3TOr0 Tuna cogepxaT WHMopMauni o0 gonax cuHero (B),
3enéHoro (G) n kpacHoro (R) UBETOB W YCTPOEHbI CneayloLnM 06pa3oM:
$00BBGGRR.

[ns pucoBaHUA MCNOMb3yHTCA MeToAbl Knacca TCanvas, mnossonsioLime
1n306pasnTb uUrypy (MMHUIO, NPAMOYTONbHUK U T. 4.) UAN BbIBECTU TEKCT B
rpauyeckom pexume, U TpU Kracca, onpefensowe NHCTPYMeHTbl BbiBOAA
(OUryp n TEKCTOB:

« TFont (WpudThl);
« TPen (kapaHgaLl, nepo);
e TBrush (kucTb).

Knacc TFONT. M0OXHO BbleNnTb CnefytoLine CBONCTBA COOTBETCTBYHOLLENO
o6bekta Canvas . TFont:
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Name (tun string) — UMS UCNONL3YEMOTO LWpUMTA.

Size (mn integer) — pasvep wpudTta B NyHKTax (points).
MyHKT — 3TO eAuHULA M3MepeHns wpudta, pasHas 0,353 mMm unwu
1/72 pronma.

Style — cTunb HayepTaHWs CUMBOJ/IOB, KOTOPbIA MOXET 6bITb
006bl4HbIM, nonyxupHeim (fsBold), kypcuBHbeim (fsltalic),
NoAYEPKHYTbIM (fsUnderline) n nepey8pKHYTbIM
(fsStrikeOut). B  nporpamme  MOXHO KOMOWHMPOBaTb

HeobXo4MMblE  CTWUAM,  Hanpumep, 4TOOGbl  YCTAHOBUTb  CTWUJb
"MONY>XMUPHbIA KypcuB" HEOBXOAMMO HanmcaTb CnefdyroLINA onepaTop:
O6bekT. Canvas. Font. Style : = [ fsltalic, fsBold ]

Color (tun Tcolor) — uBeT CUMBOJIOB.

Charset (tun 0. .255) — Habop cumBOnOB wWwpudpTa. Kaxabli
BMA WpudTa, ONpeaenseMblii ero MMeHem, NOAAEPXKWUBAET OAWH WU
6onee HabopoB cumBonoB. B Ta6n. 10.2 npuBefeHbl HEKOTOPbIe
3HaueHna Charset.

Tabnuua 10.2. 3HavyeHus cBoicTBa Charset

KoHcTaHTa 3HayeHwue OnwucaHwne

ANSI CHARSET 0 Cumsonbl ANSI
3apaértca no ymonyaHuio. Wpugt
Bbl6MPAETCA TOMIbKO MO ero MMeHwu

DEFAULT CHARSET 1 Name un pasmepy Size. Eciun
OMWUCAaHHbIN WPUPT HEZOCTYMEH B
cucTeme, OH ByfeT 3amMeHEH Apyrum

SYMBOL CHARSET 2 CTaHAapTHbIN Habop CMMBO/OB

MAC CHARSET 77 Cumsonbl Macintosh

GREEK CHARSET 161 ["peyeckune CMMBO/bI

RUSSIAN CHARSET 204 CUMBONbI KNPUNANLbI
BknoyaeT gnanekTuyeckume 3Haku
(3Haku, gobaBnsemble K bykBam u

EASTEUROPE_CHARSET 238 XapakTtepusyrLime ux
NPOU3HOLLEHNE) A1 BOCTOYHO-
eBPOMNencKnx A3blKoB

Knacc TPEN. KapaHgaw (nepo) MWCNonb3yeTca Kak WHCTPYMEHT Ans
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pncoBaHnUA TOYEK, ﬂl/lHVIVI, KOHTYPOB TreomMeTpnyeckmnx (bVIpr. OCHOBHbIE
cBoiicTBa obbekTa Canvas . TPen:

e Color (tun Tcolor) — onpegenseT TUMN NUHWUN;
e Width (tun Integer) — 3agaéT TONWMNHY TMHUN B MUKCENAX;
e Style — pgaéT BO3MOXHOCTb Bbl6paTb BWUA NUHUW. DTO CBOWCTBO
MOXeT NpUHMMaTh 3HayeHue, ykasaHHoe B Tabanue 10.3.
Tabnuua 10.3. Buabl nuHui

3HayeHue OnucaHune
psSolid CnnoLwHasa nnHns
psDash LLITpnxoBas nMHuS
psDot IMyHKTUPHaA NnHUA
psDashDot LUTpUXNYHKTUPHAA NTUHNA

psDashDodDot JSlnHua, yepeayoLlas WTPUX 1 ABa NYHKTUpPa
psClear HeT nnuHun

* Mode — onpegenseT, Kakum 06pa3om B3aMMOJENCTBYIOT LBeTa nepa
W NoNMoTHa. BblI6Op 3HA4YeHWs 3TOro CBOMCTBA MO3BONSET MOAyYaTb
pasnnyHble 3(eKTbl. Bo3MOXHble 3HauyeHus Mode npuBedeHbl B
Tabn. 10.4. Tlo ymMOnyaHWO BCA JIMHUA BblYEpPUYMBAETCA LBETOM,
onpegensembiM 3HadeHnem Pen. Color, HO MOXHO ONpeaensitb
WHBEPCHbIN LUBET /IMHWW N0 OTHOLWEHUK K UBeTy ¢oHa. B atom
C/llyyae He3aBMCMMO OT LBeTa (hOHa, JaxKe ecn LBeT NIMHUKM U (hoHa
O[MHAKOB, NMHUA ByOeT BUAHA.

Tabnuua 10.4. Bo3MOXHble 3Ha4eHMsa cBoicTBa Mode

Pexxum Onepauus LiBeT nukcens
pmBlack Black Bceraa YépHblii
pmWhite White Bceraa 6enbiii
pmNop — HensmeHHbI
Not VIHBEPCHbIN LBET N0 OTHOLUEHUIO K LBET
pmNot p Y UBeTy

Screen (hoHa

LiBeT, yKasaHHbIli B cBoicTBax Color nepa
pmCopy Pen Pen (3T0 3HaYeHWe NPUHATO NO
YMONYaHUIO)
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pmNotCopy Not Pen  MHBepcusa uBeTa nepa

Pen or Not Ju3blOHKLMA UBETa Nepa U MHBEPCHOTO
pmMergePenNot A WA P P

Pen uBeTa (poHa

Pen and

pmMaskPenNot Not

KOHBIOHKLMSA LBEeTa nepa U MHBEPCHOTO

BeTa (poHa
Screen . P
Not Pen or An3blOHKUKUSA LBeTa hOHA 1 MHBEPCHOTO
pmMergeNotPen A A 4 P P
Screen uBeTa nepa
Not Pen  KOHBIHOHKLMA LiBETA (DOHA U NHBEPCHOTO
PmMaskNotPen A @ P
and Screen LBeTa nepa
mMerge Pen or [V3bIOHKLMA LBeTa nepa v uBeta (PoHa
P g Screen una 4 pawny
Not (Pen
mNotMerge VHBepcua pexnma pmMerge
P g or Screen) P P P g
mMask Pen and KOHBIOHKLMA LBeTa nepa n LBeTa ¢oHa
P Screen A P H
Not (Pen
pmNotMas k and MHBepcusa pexuma pmMask
Screen)
Pen xor  Onepauus xor Haj LBeTOM Mnepa v LBeTOM
omXor pay Ay pany
Screen (hoHa
Not (Pen
pmNotXor xor MHBepcusa pexxnma pmxor
Screen)

Knacc TBRUSH. Kwucte (Canvas.Brush) wucnonbsyerca wmetogamu,

obecneynBalW MMy BblYepUYMBaHME 3aMKHYTbIX (Uryp ANs 3anvMBKU. Kuctb
obnagaeT ABYMS OCHOBHbIMW CBOMCTBamu:e

Color (t7vn Tcolor) — uBeT 3akpallnBaHUs 3aMKHYTO 061acTu;

Style (mn TBrushStyle) — onpegenser CTWib 3anofIHEHUSA
o6nactm (bsSolid — cnnowHoe 3anonHeHue, bsClear —
npospa4yHoe, bsHorizontal — TrOpuM3OHTaNbHbIE NUHUMK,
bsVertical — BepTukanbHble nuHuuM, bsFDiagonal,
bsBDiagonal — pauaroHanbHble TMHUK, bsCross — peLwéTka,
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bsDiagCross — anaroHanbHasa peLleTka).

Knacc TCANVAS. 3T0T Knacc fABAAETCA OCHOBHbIM WHCTPYMEHTOM [ANiA
pucoBaHWs rpauku. PaccMOTpUM ero Hambosiee 4acTo MCMO/b3yeMble
METOAbI.

procedure MoveTo(X, Y :integer);

MeTog MoveT0o M3MeHAET TeKyLLY NMO3MLMI0 Mepa Ha Nosuuuio, 3afaHHyto
Toukon (X, Y) . Tekyliaa no3muma XpaHUTCA B nepemMeHHoi PenPos Tuna
Tpoint. OnpeneneHne Tuna TPoint cnegytollee:

type TPoint =record
X :longint;
Y: longint;

end;

TeKyLlyt0 NO3ULMI0 Nepa MOXXHO CYMTbIBaTh C MOMOLLbIO CBOCTBA PenPos
cnegylowmMm 06pasom:

X:=PenPos.X;
Y:=PenPos.Y;

procedure LineTo (X, Y :integer);

MeTog LineTo coeanHseT NpsMON NIMHMENH TeKylyl NO3uUUMUI0 nepa W
TOUYKY C koopguHatamu (X,Y). [lpu 3toMm Tekywasd nosmuusa nepa
nepemMeLLaeTcs B TOUKY ¢ koopamHatamu (X, Y).

PaccmoTpum paboTy npouegypbl Ha npumMepe. Pacrofiokum Ha gopme
KHOMKY n paccmMoTpum npoueaypy 06paboTku cobbITns
TForml .ButtonlIClick, KoTopas pucyet npsimble TUHUN:

procedure TfForml. ButtonIClick ( Sender : TObject)
begin

Forml. Canvas. LineTo ( 30, 50 );
end;

B pesynbTaTe LlWenyka no KHOMKe Ha opme OyAeT HapucoBaHa npsimas
NNHWS, coefiMHAOLLas TOUKY ¢ KoopanHaTamu (0,0) 1 TOUKY C KOopAMHaTaMu
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(30,50). Mpu nNOBTOPHOM LWENYKE MO KHOMKe npouedypa MNPOAO/IKUT
pucoBaTtb 3Ty Xe NNUHUIO.

Tenepb NepenuiiemM npoueaypy o6paboTkn COBbITUS CneayroL MM 06pa3oM:

procedure TForml. ButtonIClick ( Sender :TObject)
begin

Forml. Canvas. LineTo ( Canvas. PenPos. x+30, Canvas. PenPos. y +50)
end;

Mpy nNepBOM LWeNYKe MO KHOMKe Ha 3KpaHe MNPOPUCYEeTCA aHanormyHas
AMHWUA. HO nNpu NOBTOPHOM LWeNYKe Mpoueaypa puUcyeT NNHUIO, KOTopas
COEAMHSIET TeKYyLyH TOYKY C TOYKOW, MNOMAYYMBLUENCA W3  TeKyLlel
nob6aeneHneMm K koopauHate X umcna 30, a K KoopauHate Y — uyucna 50. T.
€. MpM MOBTOPHOM LEMYKE MO KHOMKE npouedypa COeAWHSIET NPAMOIA
NUHMER Toukn (30,50) ”n (60 ,100). MNpn TPeTbeEM LLENYKE MO KHOMKE
OyayT COefUHATLCA NPAMON NUHMEN ToYkn (60,100) ¥ (90,150) WUT.

it

procedure PolyLine ( const Points array of TPoint);

Metog PolyLine pucyet IoMaHyt IMHUIO, KOOPAMHATbI BEPLUMH KOTOPOM
onpegensdlTCa MaccueoMm Points.

PaccmoTpum paboTy npoueaypbl Ha npumMepe. Pacrofiokum Ha gopme
KHOMKK PucoBaTb M Bbixog 1 3anuwem cregytowme onepatopbl npouesyp
06paboTKM COObLITUA:

procedure TForml. ButtonIClick ( Sender :TObject);
var temp :array [ 1.. 2 5] of TPoint;
i :byte;
j :integer;
begin
=1
fori:=1to 25 do
begin
/IBblYNCNEHNE KOOPAMNHAT BEPLUUH NOMAHOW NMUHWUN
temp [i] x:=25+(i_ 1)_ 10;
temp [i] y:=150 j_ (i_1)_5
] =0

530



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus
end;
Forml. Canvas. Polyline (temp );

end;
procedure TForml. Button2Click ( Sender : TODbject);
begin
Forml. Close;
end;

Mocne 3anycka Nporpammbl ¥ LWenyka no KHOMKe PucoBaTb OKHO (hOpMbI
OyaeT BbIFNAAETb, Kak Ha pucyHke 10.1.

procedure Ellipse (X1, Y1, X2, Y2 :integer);

MeTog Ellipse BblYepynMBaeT Ha XO/CTE AMAMMNC UAN OKPYXHOCTb. X1,
Y1, X2, Y2 — 3TO KOOpAWHaTbl NPSIMOYrofibHWKA, BHYTPW KOTOPOro
BbluepumMBaeTcs 3nnuMnc. Ecnm npsMOYronbHUK SBNSETCS KBagpaTtoMm, TO
BblYEPUYMBAETCS OKPYXKHOCTb.

procedure Arc (XI, YI, X2, Y2, X3, Y3, X4, Y4 :integer);

MeToa Arc BblyepumBaeT Ayry anamnca. X1, YI, X2, Y2 — 3To
KOOpAMHaTbLI, ONpeAenstoLLne 3NNMNC, YaCTbio KOTOPOro ABNSeTCS Ayra; X3,
Y3 — KOOpAUHaTbl, ONpPeAenstoline HavyalbHY TOUYKY Ayru; X4, Y4 —
KOOpAMHaTbI, ONpejenstolime KOHeYHY TOUKy Ayru. [lyra pucyercs npoTus
4acoBOWN CTPesKu.

procedure Rectangle (X1, Y1, X2, Y2 :integer);

MeTogq Rectangle pucyeT MpsMOYronbHUK. X1, YI, X2, Y2 —
KOOPZMHATbl BEPXHErO /IEBOT0 W HUXXHETO MPaBOro YraoB NpsMOYro/bHUKa.
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Puc. 10.1. Mpumep ucnonb3oBaHua npouenypsl PolyLine
procedure RoimdRect (XI, Y, X2, Y2, X3, Y3 :integer );

3TO MeTOof BblY4EPUMBAHUA NPAMOYTO/IbHUKA CO CKPYTNEHHbIMK yrnamu. X |,
Y1, X2, Y2 — KOOpAWHATbLI BEPXHErO /1IeBOr0 Y HUXHEro Mnpasoro yrnos
npsAMoyronbHuka, a X3, Y3 — pasmep anaunca, ofHa 4eTBEPTb KOTOPOro
NCNO/Mb3yeTca ANA BblYEPUMBAHUA CKPYT/IEHHOrO YrI/a.

procedure PolyGon ( const Points array of TPoint);

MeTtog PolyGon puUCYeT 3aMKHYTYH (urypy (MHOrOyrosibHWK) no
MHOXEeCTBY YINOBbIX TOYeK, 3afjaHHOMYy MaccuBom Points. [py 3Tom
nepsas Touyka COEAUHAETCA MPAMON NUHWENR C NocnefHein. ITUM MeToa
PolyGon OTaM4yaeTca OT MeToja Poliline, KOTOPbIAi He 3aMblKaeT
KOHe4YHble TOYKW. PucoBaHMe OCYyLLeCTBNSeTCA TeKyWWM nepom Pen, a

532



E.P. Anekcees, O.B. YecHokoBa, T.B. Kyuep MporpammupoBaHve Ha Free Pascal n Lazarus

BHYTPEHHAS 061acTb (Mrypbl 3aKpallnBaeTCs TEKYLLEN KUCTbIO Brush.
procedure Pie (XI, YI, X2, Y2, X3, Y3, X4, Y4 :integer);

MeToA Pie pUCYeT 3aMKHYTY QUrypy— CEKTOP OKPYXXHOCTU WUAW 3Naunca
— C TMOMOLLUbI0 TEeKylMX MapaMeTpoB nepa Pen, BHYTPeHHss 061acTb
3aKpaluMBaeTCsl TeKylleil KUCTbl Brush. Toukum (XI1,Y1) un (X2,Y2)
3aflaloT NPSIMOYTONbHMK, OMUCbIBaOWMIA 3annunc. HauyanbHas Touka Ayru
onpeAensieTcs nepeceyeHmem 3nnunca ¢ NPSMoii, NPOXoAsileit Yepes ero ero
LEHTP M Touky (X3,Y3). KoHeuyHas Touka Ayrv onpegensercs
nepeceyeHMeM anaunca ¢ NpPsIMoiA, NPOXOAsLLel uYepe3 ero LeHTP U TOUKY
(X4,Y4). [yra pucyeTcs NPOTMB YacoBOW CTPeNKM OT HayalbHOW A0
KOHEYHOW TOYKW. PucyloTcs npsMble, OrpaHUYMBalOLLMe CErMeHT U
MpoXoAsLlue Yepes LEHTP 3NANMCa N TOUKM (X3,Y3) u (X4,Y4).
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Puc. 10.2. Tpumep ncnonbL30BaHMA METOA0B PUCOBAHUA QUIyp

Coszgagmm hopmy, yCTaHOBMM el pasMmepbl Heigth — 500, Weight -
500. BHW3y pa3mecTMM KHOMKy, 3ajafMM e CBOMNCTBO Caption -
'Pucosatb"”. Mpu 3anycke nNporpamMmmbl U LIeNYKe MO 3TOW KHOMKe Ha ¢opme
npopucyrTcsa pasnnyHble gurypsl (cMm. puc. 10.21 Huxe npuBef€H NUCTUHT
nporpaMmbl,  AEMOHCTpUPYHOLWMKA  paboTy MepeyYncneHHbiX  MeTOAOoB.
PesynbTaT paboTbl Nporpammbl npueBedeH Ha puc. 10.2.

unit Unitl;
{$mode objfpc}{$H+}
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interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, StdCtrls;
type
{TForml }
TForml = class (TForm)
Buttonl :TButton;
procedure ButtonIClick ( Sender : TObject);
private
{ private declarations }
public
{ public declarations }
end;
var
Forml : TForml;
implementation
{TForml }
procedure TForml. ButtonlClick ( Sender : TObject);
vart :array [ 1.. 5] of TPoint;
begin
/lpucoBaHne NUHUK
Forml. Canvas. LineTo ( 500, 500 );
/In3meHsem UBeT 1 TONWUHY TNHUN
Forml. Canvas. Pen. Color := clMaroon;
Forml. Canvas. Pen. Width:= 5;
/lpncoBaHne NpPAMOYrofibHMKa
Forml. Canvas. R e c tan gle ( 50, 50, 200, 200 );
Forml. Canvas. Pen. Color := clolive;
/lpucoBaHue annunca
Forml. Canvas. Ellipse ( 50, 50, 100, 200 );
/lpncoBaHne NPAMOYro/ibHUKA CO CKPYTEHHBLIMU yriamu
Forml. Canvas. RoundRect ( 250, 250, 400, 400, 30, 30 );
//pucoBaHMne ceKTopa OKPY>XXHOCTU
Forml. Canvas. Pie ( 300, 300, 400, 400, 350, 350, 500, 500 );
/IjopmupoBaHme maccuBa KOOPAUHAT BEPLUNH NATUYTONbHUKA
t[1] x :=250; t[1 ] y=10;
t[2] x :=350; t[2 ] y=15;
t[3] x :=400; t[3 ] y:=50;
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t[4] x:=300;t[4 ] vy :=150;
t[5] x:=250;t[5] vy :=100;
Forml. Canvas. Polygon (t);
Forml. Canvas. TextOut (10, 10, *3aTo BbIBEN TEKCT ’);

end;

initialization
{$1 unitlIrs}

end.

procedure TextOut (X, Y :integer; const Text: String);

3Ta (YyHKUMA nuweT CTPOKY TekcTa Text, HauyMmHad € nos3nummn c
koopamHatamm (X, Y). Tekywasa no3mums PenPos nepa Pen
rnepemeLlaeTtca B IOHEL BbIBeJeHHOro Tekcta. Haanucb BbIBOAUTCA B
COOTBETCTBUM C TEKYLMMMW YCTAHOBKamu wpudra Font, (OH Hagnucu
onpefenseTca ycTaHOBKamMu TeKyllueld KUCTW. [N BblpaBHUBAHUA NO3NLMUU
TEKCTa Ha KaHBe MOXHO WCMO/Ib30BaTb METOAbl, NO3BONAIOLLINE ONPeaennThb
BbICOTY W ANINHY TEKCTa B NMUKCeNnaX— TextExtent, TextHeight u
TextWidth. PaccMOTpUM 3TN (DYHKLUUN.

function TextExtent ( const Text: String): Tsize;

dTa (yHKUMS BO3BpaLLaeT CTPYKTypy Tuna Tsize, COAepPXallytd ANUHY U
BbICOTY B MUKCENAX TeKCTa Text, KOTOPbI/A MpegnonaraeTcs HanucaTb Ha
KaHBE TEKYLLMM LLPUDTOM.

type
Tsize = record
¢ X longint;
¢ X : longint;
end;

function TextHeight ( const Text: String): integer;

®YHKUMSA BO3BpalllaeT BbICOTY B MNUKCENsX TekcTta Text, KOTopblid
npegnonaraeTcs Hanucatb Ha KaHBe TEKYLLMM LIPUGTOM.

function TextWidth ( const Text: String): integer;

®yHKUMS  BO3BpallaeT ANMHY B MUKCENsSX TekcTa Text, KOTOPbINA
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npeanonaraeTcda Harnmcatb Ha KaHBE TEKYLUUM LIJpVIq)TOM. OTO N03BOMAET
nepea BbIBOAOM TeKCTa Ha KaHBY OMNpeaeninTtb pasMep Hagnucm w
pacnosioXXunTb eé n apyrme anemeHTbl l/l306pa)KEHl/lﬂ Hannyywmnm o6pa30M.

Ecnn uBeT KACTM B MOMEHT BblBOJA TeKCTa OT/IMYAeTCs OT TOro, KOTOPbIM
3aKpalleHa KaHBa, TO TeKCT OyaeT BbiBeAeH B LBETHON MNPsSMOYronbHON
pamke, HO eé pa3mepbl GygyT TOUHO paBHbI pasmMepamM Hagnucu.

Mbl paccmMOTpenn OCHOBHblE (OYHKLMW PUCOBAHUA. Tenepb MOXHO NEpenTu
HenocpeacTBeHHO K PUCOBaHUIO. Ho nepeg atmm cnegyetr 3aMeTUTb, 4TO
ecnnm Bbl CBEpPHETE OKHO C rpachKoﬁ, a 3areMm ero BOCCTaHOBUTE, TO
KapTMHKa Ha (opmMe ucuye3HeT. VI3MeHeHMe pa3MepoB OKHa TakKXe MOXEeT
MCNOpPTUTL rpadmuyeckoe u3o6pakeHWe B HEM. [na pelleHns 3TOWA
npo6nemsbl CYLLECTBYIOT npoueaypbl 06paboTKu CO0bITUI
O06bekT .FormPaint n O6bekT .FormResize. INpouepypa
06beKT .FormPaint BbIMONHAETCA NOCAe NOABNEHUA (bOprI Ha 3KpaHe,
a npouepypa O6bekKT.FormResize — TM0CNe W3MEHEHUS pa3mepa
topmbl. CnepgoBaTenbHO, BCE OMepaTopbl PUCOBAHUA HYXXHO MNOMeLaTb
BHYTPb O6bekKT.FormPaint " ay6nmpoBathb B npoueaype
O6bekT.FormResize.

10.2 MMocTpoeHune rpamnKos

ANropuTM NOCTPOEHMUS rpaduka HENpepbiBHOW (yHKUMM y = f(x) Ha
oTpe3ke [0; 6] cocTouT B CcneaytoLiemM: HEOO6XOAMMO MNOCTPOUTHL TOUKM

(:£i, ) B AEKApTOBOW CUCTEMe KOOPAMHAT U COEAMHUTb UX NPSAMbIMM
NMHMAMUK. KoopanHaTbl TOUEK ONpeaenstTca No cnefyowmm hopmynam:

hx = (b- a)/N,

rae A — KonmuyecTBO OTPEe3KOB Ha OTpeske [a; &.
Xr- a4 (r- 1)hx;yi = f{xi),

roeL- 0,...,N.

Uem 6onblle To4yeK OydeT un306paxeHo, TemM 06onee nnaBHbIM  6ygeT
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MOCTPOEHHbI rpadmK.

Mpn nepeHoce 3TOro anroputma Ha OPMy MAU APYroli KOMMNOHeHT Lazarus
YyUnTbIBaET pasmepbl M OCOBEHHOCTU KOMMOHeHTa (0Cb OX HanpasieHa
C/fieBa HanpaBso, eé KoopAuHaThl fiexkar B npegenax ot 0 go W idth; ocb OY
Hanpas/ieHa BHWU3, e€ KoOpAMHaTbl HaxoadTca B npegenax oT 0 go Height).
3HauyeHua KoopAMHaT X 1 Y JO/MKHBI ObITh LebIMK.

Heobxo4mMMo nepecumTatb BCe TOUKM U3 "GYMaxXHOR" cucteMbl KoopauHat (
X M3MeHseTcA B npefgenax oT 0 A0 b, Y W3MEHAETCA OT MUHUMANbHOTO
[0 MaKCUMasibHOr0 3HayeHMs (QYHKUMKM) B " KOMMNOHEHTHyN" (B 3TOW

cucTeMe KoopAamHat ocb abcumcc 0603Haumm 6ykeoin U, 0 < U < W idth
, 2 0Cb OpAMHaAT — 6ykBO V, 0 < V < Height).

Ons npeo6pa3oBaHMs KOOPAWMHATBI X B KOOPAWHATY JJ MOCTPOMM
NUHEHY (YHKUMIO ¢ X + d, KOTopas nepeBedéT TOUKM U3 MHTepBana

(a; b) B Toukn uHTepBana (AL, Width — X k) e [1OCKONbKY TOYKa a

"6yMaXXHOW" CUCTeMbl KOOpAMHAT nepeigeT B TOouky Ad "akpaHHOR", a

Touka b — B TOuky Width — X K>0 cucTema NMHEHbIX YpaBHEHUIA Ans
HaxoXAeHnst KoahpMUNEHTOB ¢ U d WMeeT BUA:

X a d= Xq
cxb+d= Width - XKk

Pewus e€, Hangém KoaphnumeHTsl C, d

= Yqg—c Xa
c= (Width - XK XO0p a)

[na npeobpa3oBaHMA KOOpPAWHATBI Yy B KOOpPAWHATY Yy  MOCTPOMM
NUHERHYI QYHKUMKO V — oY h . Touka min "GymaxHoin" cucTembl
KOOpAMHAT nepeifieT B TOUKY Height — Yk "KOMMNOHEHTHOW", a Touka

max — B TOYKY Y q. [ns HAXOXAEHUS KOIPPUUMEHTOB Q U [2. pelumm
CUCTEMY INHENHbIX anrebpanyeckmx ypaBHEHWUIA:
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r o X min+ h= Heignt—ya
YO

<

g Xmax + h

E€ peweHve NO3BONNT HAWTU HaM KOIDPULMEHTBI 9 1 /2.

"= YO —4 X mao:

5 - (Height — Yk —YO0)/(min —max)

Mepea onucaHMeM anropMtTMa MOCTPOeHUS rpaduka [aBaiiTe YTOUYHMM

thopmynbl ans pacyéTta KoahguumeHtoB ¢, rf, o n L. Aeno B TOM, 4TO
Width — 3TO WKPMHA KOMMOHEHTa C y4éTOM pamMOK CneBa W Crpaea, a
Height — no/sHas BbiCOTA KOMMOHEHTa C Y4Y&TOM paMKu, a ecnu B
KayecTBe KOMMOHEeHTa 6yfeT Mcnonb3oBaTbCs opmMa, TO HEOOXOAUMO YYecTb
3arofioBOK OkKHa. OfHako An1d  un300paXeHns rpadrka Ham  HYXXHbI
BepTUKa/ibHble U FOPWU3OHTa/IbHblE pa3Mepbl KOMMOHEHT 6e3 yyéTa pamoK U
3arofioBKa. JTW pasmepbl XpaHATCA B CBOMCTBax ClientWidth (WupuHa
KNWEHTCKOW obnact  KOMMOHeHTa 6e3 y4yéTa LWMPUHbI  pamku) u
ClientHeight (BblCOTAa KAMEHTCKON 061acT KOMMOHeHTa, 6e3 yuéTa
WMPUHBI PaMKM U LUMPUHbI 3aro/ioBka) KOMMOHeHTa. MoaTomy gns pacyéta

KO3(ppuumneHToB C,d, 4 W [2 NOrMYyHee WCNOMb30BaTb ChefyroLine
thopmynbl:

—C X a

(ClientWidth - Xk- XQ/{b - a) @°'2)

(¢]
1

YO —a X max
. (10.3)

c = (ClientHeight —Yk —Y0)/(min —max)
AM@PUTM NOCTPOEHMA rpadiMka Ha 3KpaHe MOHMTOpa MOXHO pasfennTb Ha
cnefytowme aTansl:

1. OnpefennTb YACNO OTPE3KOB X . LUAr USMEHeHUs ﬂepeMeHHOVl X =

2. CiopmmpoBaTb MacCuMBbl X, Y, BbIYUCIUTb MaKcuMasnbHoe (Lwax) v
MUHMManbHoe (Min) 3HayeHnsa Y.
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3. Haiitn koahdmumeHTsl ¢, d, g 1 /2 no dopmynam (10.1), (10.2).
4. Co3pgaTb MaccuBbl W, — c.Xi d,\\ — g\ -fh.
5. I‘Iocne,qosaTeano COeANHNTb coceaHne TOYKMN NMpAMbIMU NUHUNAMK C
nomMoLbo PyHKUMK LineTo.
6. |/|306p8.3MTb CUCTEMY KOOPAWNHaAT, NNHWIA CETKN 1n noanuncu.

Mpn NOCTpPOeHWN rpaMKoB HECKONbKUX HENpPepbiBHbIX (YHKUWUI BMECTO
MacCMBOB Yy W Yy pauMoHanbHO UCMO/Ib30BaTbh MaTpuLbl pasmepom k X n
rige k — KOAMYECTBO (YHKUMIA. DNEeMeHTbl KaXAON CTPOKM MaTpul
ABNAOTCA KOOPAMHATaMW COOTBETCTBYHOLWLEro rpaguka B "6ymaxHoin" (}') u

"KomnoHeHTHON" (\ 0 cncTemax KoopauHar.

Bnok-cxema anroputma nsobpaxeHus rpaduka npegcrasnieHa Ha puc. 10.3.
6N0K-CXemMa NOCTPOeHUA rpatiukoB K HenpepbIBHbIX (YHKUWI Ha puc. 10.4.

PaccMOTPMM MO3TaMHO KaXAYH CXeMy.

Ons puc. 10.3 nepBbili 3Tan anroputMa npeactaBfeH B 6nokax 2 n 3.
BTopoii atan peanusyetcsi B 610kax 4— 13. KoapmuymeHTbl TpeTbero atana
paccuMTbiBalOTCA B 6/10Ke 14. B 6nokax 15— 16 opMupyroTCcAa MaccuBbl
3HaYeHUn JJ 1y "KOMMOHEHTHOM cucTembl KoopauHat (3atan 4). bnokn 17
— 19 — 370 BbIBOA TpaMKoB Ha 3KpaH, M 6noK 20 npefHasHayeH ANd
LLecToro arana.
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Puc. 10.3. bnok-cxema anroputma noCTPOEHUS rpaimka QPyHKLUN

Ans BTOpOiA cxembl (puc. 10.4) peanusauus BTOpPOro aTana npejacTaBieHa B

6nokax 4— 15. B 6noke 16 paccuymTbiBalOTCA KO3PPUUNEHTbI C, d, g 1 /7. B
6nokax 17—20 hopMupyoTCsS MacCWMBbl YeTBEPTOro atana. bnokm 21—24
npefHasHayeHbl Ans BbiBOAA rpaduKkoB, a 610K 25 — A8 NOCTPOEHMSA OCEN.

3AO0AYA 10.1. Moctpoutb rpadmk ¢yHkumm f (X) Ha wWHTepBane |[a,
b].®yHKUMA 3afaHa cnefyroWmnM 06pa3om:

sin(ar/2), ecnm x < O

f(x) = .

(i +x)/3, ecamx >0
Co34a4ANM HOBbIM NPOEKT, U3MEHWUM BbICOTY U LUMPUHY (HOPMbI 40 pa3mMepos,
[OCTaTOYHbIX [N8 O0TO6paxeHWs Ha Heil rpaduka. Hanpumep, MOXHO
yCTaHOBUTL cnegywowme ceoilctea: Width — 800, Height — 700.
PasmecTMM Ha (opmMe KHOMKY M KOMMOHEHT Knacca TImage. OO6bekr
TImage 1 — 3T0 pacTpoBas KapTuWHKa, KoTopas Oy[eT MCNo/b30BaTbCA A/
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oTobpaxeHns rpadvka nocfne Lienyka no KHonke Buttonl. Pasmepsl
paCTpOBOI7I KapTUHKWN caenaemMm 4yTb MEHbLLE Pa3sMepPoOB (bOprI.

Puc. 10.4. bBrok-cxema anropuMtMa MOCTPOEHUS rpaduKa HECKOSIbKUX
(hyHKUUK

YcTaHOBMM B KauyecTBe cBoWcTBa (opmbl Caption cpoky Tpadhuk
hyHKLMKN",

YT106bl M368BUTLCA OT MPO6/MeMbl MepepucoBKM OyayLlero rpaduka npu
M3MeHeHUN pasmepa (OPMbI, 3anpeTuM U3MeHeHue (opMbl U ybepém
KHOMKW  MUHMMMU3AUMM U Makcummsaumyu OkHa. CBOWCTBO  (hopMmbl
BorderStyle onpegensetr BHEWHWA BWUL W NOBEAEeHWe paMKU BOKPYT
OKHa qopmbl. [na 3anpeta W3MeHeHUs (OPMbl YCTAHOBUM 3HAYeHMe
ceoiictea BorderStyle B bsSingle — 3T0o 3HayeHuMe onpegenser
CTaHZapTHYK paMKy BOKpYr (OpMbl M 3anpeljaeT W3MeHeHue pasmepa

thopmbl. YT0ObI ybpaTb KHOMKWA MWHUMMU3AUUM U MakKcUMusauum Hopmel,
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YCTaHOBUM eé CBOWCTBa Bolderlcons.BiMaximize n
Bolderlcons.BiMinimize B False.

Ona KHOMKM ycTaHOBMM cBoictBo Caption — dpasy "locTpouTb
rpagmk®.

Puc. 10.5. OKHO (hopMmbl MOC/e YCTAaHOBKW CBOMCTB

Mocne yCTaHOBKM BCEX OMWCAHHbIX CBOWCTB OKHO (hOpMbl [JO/MKHO CTaTb
nofo6HbIM NpeacTaBNeHHOMY Ha puc. 10.5.

BBeopg MHTEpBana a W“ £ BbIMONMHUM C NnOMOLLbKO 3anpoCa B MOMEHT

co3faHust opmbl (B MeTode WHMUManM3aumm ¢opmbl f'orm Create)-
Huxe npuBeféH NUCTUHT MOAyns MpPOeKTa pPUCOBaHWS rpaduka C
KOMMEHTapUsMU:
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unit Unitl;
{$mode objfpc}{$H+}
interface
uses
Classes, SysUtils, LResources, Forms, Controls, Graphics,
Dialogs, ExtCtrls, StdCtrls;
/lo6bsBNeHNE (hYHKUUKN, KOTOpas 3agaéTcs
/ImaTemaTnyeckn 418 NOCTPOEHUS
function f ( x :real): real;
/lo6bsiBNeHUE YHKUUKN, KOTOpas n3obpaxaeT
/IrpatmK PYHKLMN HAa KOMMOHEHTE
procedure Graphika (a, b :real);
type
{TForml }
TForml = class (TForm)
Buttonl : TButton;
Imagel :TImage;
procedure ButtonlIClick ( Sender : TObject);
procedure FormCreate ( Sender : TObject);
private
{ private declarations }
public
{ public declarations }
end;
var
Forml : TForml;
//l06bABNEHNE NepeMeHHbIX
/IO, xk, yO, yk - oTCTynbl OT rpaHuL, KOMMNOHEHTa C/eBa
/lcnpaBa, cBepxy U CHU3Y
/IX, y - maccuBbl, onpegenstoune KoopanHaTbl TOUEK rpaguka
/B "6yMaXKHOW" cucTemMe KOopAnHAT
/lu, v MaccuBbl, onpefensoL e KOOPANHATLI TOYEK rpaguka
//B "KOMNOHEHTHOW" cucTeMe KoopAnHat
/IN - KonnyecTBO TOYeK
X0, yO, xk, yk, a, b :real;
X, y :array [ 0.. 1000 ] of real;
u, v :array [ 0.. 1000 ] of integer;
N :integer;
implementation
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/lpyHKUMS, KOTOpas ByaeT n3obpaxeHa Ha KOMNOHeHTe Imagel
function f ( x :real): real;
begin

if x<=0 then Result := sin ( x/2)
else Result :=sqgrt ((1+x)/3);
end;
/pyHKUMA, KOTOpas pucyeT rpagpuk
/I3alaHHON (hYHKUMWN Ha KOMMOHeHTe Imagel
procedure Graphika (a, b :real);
/IKx+1 - KONMYECTBO IMHWNIA CETKW, MePNeHANKYNApHbIX ocn OX
/IKy+1 - KONNYeCTBO NIMHWIA CETKKN, NepneHAnKYynspHbix ocn OY
const Kx=5; Ky=5;
var
dx, dy, c, d, g, h, max, min : real;
i, tempx, tempy : integer;
S : string;
begin
/IBbluMCNEHME Wara U3MeHeHns no ocn X
h:=(b-a )/ (N-I);
/IhopMmnpoBaHne MacCUBOB X U Y
Xx[0]:=g
y[0]:=f(x[0]);
fori:=1to N do
begin
X[i] :=x[i- 1]+h;
y[i]l:=f(x[i]);
end;
/[HaxoxeHne MakCMManbHOro 1 MMHUManbHOro 3Ha4eHuin maccmsa Y
Tax:=y [0 ]; min:=y [0 ];
fori:=1to N do
begin
ify [ 1]>max then max:=y [i];
ify [ i]<minthen mini=y [i];
end;
/IhopmupoBaHme KoahnuMeHTOB nepecyéTa n3 "6yMaxxHOW" B
/I"KOMNOHEHTHYIO" CUCTEMY KoOpAuHaT
¢ :=(Forml. Imagel. ClientWidth - xO-xk )/ ( b-a);
d:=xO-c *x [0 ];
g :=(Forml. Imagel. ClientHeight -yO-yk ) / ( min- max);
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h:=yk-g * max;
/IjhhopmMupoBaHMe MaccBOB TOYEK B 3KPAHHOI CMCTEME KOopAMHaT
fori:=0to N do
begin
uf[i]:=trunc (c*x[i]+d);
v[i]:=trunc (g*y[i]+h)
end;
Forml. Imagel. Canvas. Color := clGray;
Forml. Imagel. Canvas. Pen. Mode:= pmNot;
/lpnucoBaHue rparka pyHKUMN Ha KOMMNoHeHTe Imagel
Forml. Imagel. Canvas. MoveTof u[0],v[O]);
Forml. Imagel. Canvas. Pen. Width:= 2;
Forml. Imagel. Canvas. Pen. Color := clGreen;
fori:=1to N do
Forml. Imagel. Canvas. LineTo (u [i], v [i] );
Forml. Imagel. Canvas. Pen. Width:= 1;
Forml. Imagel. Canvas. Pen. Color := cIBlack;
/IpncoBaHue oceii KOOpPAMHAT, €CIM OHW NonajatT
//B 0bnacTb rpagmka
Forml. Imagel. Canvas. MoveTof trunc ( xO), trunc ( h));
if (trunc (h)>yk ) and
(trunc (‘h)< trunc ( Forml. Imagel. ClientHeight - yO))
then
Forml. Imagel. Canvas. LineTo (tame ( Forml. Imagel. ClientWidth
-xk ), trunc (h));
Forml. Imagel. Canvas. MoveTof trunc (d ), trunc (yk));
if (trunc ( d)>xO ) and
(trunc (d)< tame ( Forml. Imagel. ClientWidth -xk ))
then
Forml. Imagel. Canvas. LineTo (trunc (d),
trunc ( Forml. Imagel. ClientHeight - yO));
/lpnucoBaHmne NUHUIA CETKM
//BblUMCNIEHNE PACCTOAHNA MEXAY NMHUAMW CETKN B "KOMMOHEHTHON" cUCT<
/IkoopanHaT,nepneHanKynsapHoimm ocu OX
dx :=(Forml. Imagel. ClientWidth - xO-xk )/KX;
/IBbIGMpPAEM TUN NUHUW ANS NTUHWUIA CETKM
fori:=0to KX do
begin
/[NepByt0 1 NOCNEAHIOK NMHUN CETKMN PUCYEM OObIYHOI
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/lcnNowWHOM NUHMei
if (1=0) or (i=KX) then
Forml. Imagel. Canvas. Pen. Style := psSolid
/locTanbHble pucyem NyHKTUPHLIMU AUHUAMMN
else
Forml. Imagel. Canvas. Pen. Style := psDash;
/lpucoBaHne NNHUK CETKK, NepneHAnKynspHoi ocn OX
Forml. Imagel. Canvas. MoveTo( trimc ( xO+i * dx), trunc (yk));
Forml. Imagel. Canvas. LineTo (trimc ( XO+i * dx ),
trimc ( Forml. Imagel. ClientHeight - yO));
end;
//BblUCIEHNE PACCTOAHUA MEXAY MMHUAMW CETKU B "KOMMOHEHTHON" cuCT<
//KoopauHaT,nepneHAnKynapHbiMm ocn OY
dy :=(Forml. Imagel. ClientHeight -yO-yk )/KY;
for i :=0 to KY do
begin
//nepByto 1 NOCNESHIOK IMHUN CETKU pucyem 06bIYHOW CMIOLWHON NNHKEN
if (i=0) or (i=KY) then
Forml. Imagel. Canvas. Pen. Style := psSolid
/locTanbHble pucyem MyHKTUPHBIMU TIMHUAMMN
else
Forml. Imagel. Canvas. Pen. Style := psDash;
/lpucoBaHune NNHUKN CETKKN, NepneHanKYnapHoin ocn OY
Forml. Imagel. Canvas. MoveTof trimc ( xO), trimc (yk+i * dy));
Forml. Imagel. Canvas. LineTo (tame ( Forml. Imagel. ClientWidth
-Xk ), trimc (yk+i * dy));
end;
Forml. Imagel. Canvas. Pen. Style := psSolid;
/IBbIBOA, NoAnucei noja ocsaMu
/lonpegensem dx - paccToAHUE MeXAY BbIBOAUMbIMU
/Inof ocblo OX 3HAYEHUAMM
dx :=(b-a )J/KX;
tempy:= tame ( Forml. Imagel. ClientHeight -yO +10);
for i :=0 to KX do
begin
/Inpeobpa3oBaHne BbIBOAUMOIO 3HAYEHUSA B CTPOKY
Str(a+ti*dx :5:2,s);
//BblUNCNEHNE X-KOOPAUHATLI BbIBOAUMOIO NoA 0Cblo OX 3HaYeHus
//B "KOMMOHEHTHOW" cucTeme
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tempx:= tame ( xO+i * ( Forml. Imagel. ClientWidth -xO-xk )/KX) -10;
/IBbIBOJ, 3HaYeHUs nog ocbio OX
Forml. Imagel. Canvas. TextOut ( tempx, tempy, S );
end;
if (trunc (d)>x0 ) and (trunc ( d)<Forml. Imagel. ClientWidth -xk )
then
Forml. Imagel. Canvas. TextOut ( tame ( d) -5,tempy, *O"’);
/lonpegensem dy - paccTossHUE MeXAY BbIBOAUMbIMU fieBee
/locn OY 3HauveHUAMM
dy :=(max _min )/KY;

tempx:=5;
fori:=0to KY do
begin

/Inpeobpa3oBaHmne BbIBOAUMOIO 3HAYEHUS B CTPOKY
Str(max-i*dy:5:2,s);
/IBblYMCNEHNE Y-KOOPAUHATBI BbIBOAUMOrO nesee ocn OY
//3HayeHns B "KOMMOHEHTHOR" cncteme
tempy:= tame (yk-5+i * (Forml. Imagel. ClientHeight
-yO-yk )IKY);
/IBbIBOJ, 3HaYeHUs nesee ocn OY
Forml. Imagel. Canvas. TextOut ( tempx, tempy, S);
end,
if (trunc ( h)>yk ) and
(trunc (h)<Forml. Imagel. ClientHeight -yO )
then
Forml. Imagel. Canvas. TextOut ( tempx+10, trunc (h) -5, ’0 ’);
tempx:= tame ( xO+i * ( Forml. Imagel. ClientWidth - xO-xk )/ 2 );
Forml. Imagel. Canvas. TextOut ( tempx, 10, TpaukK hyHKUnN ’);
end;
{TForml }
procedure TForml. FormCreate ( Sender : TObject);
var s : string;
kod :integer;
begin
N:=100;
xO :=40; xk :=40;
yO = 40; yk :=40;
repeat

s = InputBox ( Tpadnk HenpepbIBHON QyHKUMK °, 'BBeanTe nesy!
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rpaHunyy’, ’-10 7);

Val (s, a, kod );
until kod =0;
repeat

s := InputBox ( Tpatvk HenpepbIBHON (hyHKUMK °, 'BBeauTe npas
rpaHuyy ’, 710 7);

Val (s, b, kod );

until kod =0;
end;
procedure TForml. ButtonIClick ( Sender : TObject);
begin

Graphika (a, b);
end,;
initialization
{31 unitl.Irs}
end.

Mpn 3anycke npoekTa MOABMTCHA 3anpoc BBOAA NEBON (pucynox 10.61 u
nNpaBoW (pucyrnox 10.71rpaHuny MHTepBana.

Puc. 10.6. OKHO BBOAa NeBOW rpaHuLbl MHTepBana

Puc. 10.7. OkHO BBOfa NpaBoWi rpaHULbl MHTepBana

Mocne 3TOro MOSIBUTCA OKHO (opMbl C KHOMKOM [patmk. Mocne wienyka no
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KHOMKe Ha hopmMe npopucyeTca rpadmk yHkumm (‘puc. 10.84

Puc. 10.8. OKHO C NpOpKCOBaHHbLIM rpakom

BmecTo 3aK/toueHuns

MMepeBEpHYTa NocnegHAA cTpaHuua KHUrK, YTto Tenepb? ABTOpPbLI HafdeloTcA,
YTO 3HAKOMCTBO C fA3blkOM Free Pascal Oyger TONbKO nNepBbIM 3Tarnom B
N3y4YeHUU nporpaMmumpoBaHua. >KenaHuwe yutaTens 4YTo-TO WUCMNPaBUTL B
KHUre: nepenucatb NpUBeAEHHbIE B Heil nporpammbl, MPefnoXuTb 60nee
npocTble 1 BbICTPO paboTaroLwme anropuTMbl, HanmcaTb CBOW MPOrpaMmMbl U
mozynu, OyaeT nyduweid 6narofapHocTbto aBTopam. Ecnm y Bac, uutatens,
nosABWIIOCL MOAOOGHOE )>KenaHwe, TO Mbl BbIMOJHWAM CBOK 3afjadyy —
Hayumnu Bac ocHoBam nporpammMupoBaHus.
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CJ'Ie,qy}OLLl'VIM gTanom B OCBOEHWW nNporpamMmmunpoBaHuA 6y,qu pa3pa60TKa
CBOUX alropnTtTmMoB W HanncaHune peasibHO pa60Tar0u_w|x nporpaMmm AnAd
pas3nnyHblX onepaynoHHbIX CUCTEM.

Mbl  Hageemcsi, 4TO 3TO — TONbKO nNepBas KHUra, nocBsAWEHHas
nporpamMMupoBaHunio. Jlymaem, 4TO Halla KHMra MOMOXWUT Hayalo HOBOM
CepuM KHWF, MOCBSALWEHHON nporpammupoBaHuio B Linux. Cnegytouyen
MOXEeT CTaTb KHWra, NOCBALLEHHAN peLleHnto 6onee CNOXHbIX 3aaad Ha Free
Pascal.

Cuctema KoopamHaT, CBs3aHHas C KOHKPETHbIM KOMMOHEHTOM Kfacca
Tform, Timage, Tprinter nr 4

2 Ao, Yo, YN — OTCTynbl OT NIEBOI, NPaBOW, HUXHEN N BEpPXHeN

rpaHuLbl KOMNOHEeHTa E& pelueHne No3BONNT HANTU HaM KOSIP(ULUEHTbI g U
h.
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Copep>kaHue

TuTynbHasA cTpaHuLa 2
BbIXogHble faHHbIe 3

JNekupst 1 BeeneHve. Cpeactsa pa3paboTku nporpamm Ha 4
A3blKe Free Pascal

Jlekumsa 2. O6LLMe CBeAEHMS O A3bIKe NPOrpaMMUPOBaHNS 4
Free Pascal

Jlekupa 3. OnepaTopbl ynpasieHns 12
Jlekums 4. [NognporpamMmbl 19
Jlekups 5. Mcnonb3oBaHwe s3bika Free Pascal gnis /1
06paboTKM MaccvBoB

Jekupst 6. O6paboTKa MaTpu, B Mackarne 334
Jlekumsa 7. O6paboTKa (haiinosB cpeacTeamn Free Pascal 404
Jlekupst 8. PaboTa co CTpoKamMn 1 3anmncamMm 458
Jlekupst 9. O6BLEKTHO-OPUEHTUPOBAHHOE q
nporpaMMupoBaHue

Jexkups 10. Mpadmka B Lazarus 524
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