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BeBepeHue

KHura, xoTopylo BbI JepXUTe B pyKax, TMPEACTaBJIsieT COO0OM BBOAHBIN Kypc IO U3y4de-
HUIO METOIUK IIporpamMmMupoBaHus B cpene Turbo Pascal 7.0. IlepBas Bepcusl 3TOii CUCTEMBI
Oblta paspaboraHa KomraHueidr Borland B cepemube 1980-x romoB, UM XOTsI MOCHEOHSISI Bep-
cuss Turbo Pascal Obuta BbeimymieHa eme B 1997 romy, 3Ta cucrtemMa IMporpaMMUPOBaHUS
MOJIb3YETCSI HEM3MEHHOM MOMYJISIPHOCTHIO KaK CPENCTBO O0YyYeHUsI OCHOBAM MPOTPaMMUPO-
BaHUS — KaK JIMHEWHOTO NMPOrpaMMUPOBAHUS, TaK U OObEKTHO-OPUEHTUPOBAHHOTO.

Marepuan KHUTM, pa3duUTOli Ha 4 YacTH, TOCTPOEH IO TPUHIUMY "OT TPOCTOro, K
CIIOXKHOMY".

B mepBoii yacTM MOXHO KpaTKo MO3HAKOMUTBCS C MHTEepdeiicoM MHTerpupOBaHHOM cpe-
bl iporpaMmupoBanusi Turbo Pascal 7.0, a Takke MPUCTYNUTh K Pa3pabOTKe TMEPBBIX He-
CJIOXKHBIX TMPOTrpaMM, AEMOHCTPUPYIOLIMX 0a30Bble KOHCTPYKLIMM si3bika Pascal.

Bo BTOpOi1 yacTu paccMarpuBalTCs 0oJiee CIOXHbBIE BOIPOCHI, CBSI3aHHbBIE CO CTPYKTYpH-
POBaHHBIMU TUTIAMU IAHHBIX.

B Tperbeit yacTM paccMaTpUBAIOTCS OCHOBBI Pa3pabOTKM TMPUWJIOXEHWH ¢ NMpUMEHEHUEeM
TaKMX MOIIHBIX CPEJCTB KaK BCTPOCHHBIM acceMOsiep, MpephiBaHUS U CUCTEMa MPOrpaMMUpPO-
BaHus Turbo Vision.

Kaxnasi rmaBa corpoBoKIaeTcsl JOCTaTOYHO MPOCTHIMU TTPUMEpPaMU.

YeTBepTash 4acTb KHUTU TOJHOCTHIO MOCBSIIEHA U3YYEHUIO TIPUMEPOB MpPOrpaMM, B KO-
TOPBIX peajn3oBaHa paboTa C MacCMBaMHU, CO 3BYKOM U MBIIIbIO, @ TakXKe co3gaHue 0a3bl
TIAaHHBIX.

IMockosbKy 3Ta KHUTA SIBJISIETCSI, CKOpee, YYeOHUKOM [JIi HauMHAIOUIUX MPOrpaMMM-
CTOB, a He mocobueM sl MpodeCCUOHANIOB, MaTepual U3J0XEeH TakKUM o0pa3oM, YTOOBI
aKIIeHTUPOBaTh BHUMaHMWE Ha TJIABHBIX MOMEHTaX, HEOOXOAMMBIX JISI U3YUYEHUs sI3bIKa
nporpammupoBaHusi Pascal. PaccMoTpeHHbIe B KHUTE MPOrpaMMbl OCHAILIEHBI 10CTATOYHO
MOAPOOHBIMU KOMMEHTAPUSIMU M MMEIOT YMBILIJIEHHO YIPOIIeHHbI HHTepdeiic, Takoii
rnoaxon objedyaeT MOHMMaHUE TMPUMEPOB U  TOBBIIIAET CKOPOCTh M3YYEHUs SI3bIKa TPO-
rpaMMUPOBaHUS.

HMudbopmanys, uzIoxkeHHas: B TPUIIOKEHUSIX, TO3BOJISIET "OCBOMTb HE TOJIBKO CpEICTBa
sa3bika Pascal, ¥ Mcrmonb30BaTh 3Ty KHUTY B KauyecTBe CIpaBOYHMKA MO s3bIKy Pascal, HO u
U3YYUTh BCE "CUJIbHBIE CTOPOHBI' sI3bIKa acceMOiiepa, YTO MOXET 3HAUYMTEJIbHO PacUIUPUTH
"apceHan" ywWTaTeNsl KaK MpPOrpaMMMUCTa — CIPABOYHUKHU TI0 OCHOBHBIM TIPEPBIBAHUSIM
BIOS/DOS u xomaH#aM IIpoLieccopoB 8x86. :

Ecnu 310 Balie mepBoe mMyTeniecTBAE B MMP NMPOTPAMMHUPOBAHMS, TOrga HE COMHeBaii-
TeCb — BIIEpEeaM Bac XIET MHOTO MHTepecHoro. Hazmelooch, UTO 3Ta KHUTAa CTAaHET ISl Bac
XOpOIIMM TIONCIIOPhEM B Hauaje Balllero IMyTH K BeplIMHAM MacTepcTBa M TpodeccroHa-
Ju3Ma B 00JIaCTM TPOrpaMMUPOBAHUS.



HACTb
OCHOBbI NTPOrPAMMUUPOBAHUA

B CPELE TURBO PAscAL

TepmMmuHonorusa

[pariBep — cneupasibHas nporpamma, ynpaenstowias padoToli HEKOTOPOro BHELLUHEro YCT-
poicTea.

MHTerpmMpoBaHHas cpepa nporpaMMupoBaHUS — Habop B3aVIMOAEWMCTBYIOLIMX CPEenCTs,
npeaHa3HaYeHHbIX A1 pa3paboTku nporpaMm. [oCTyn K TakMm CPeacTBaM OpraHu3oBaH C no-
MOLLbIO rpamHECKNX SNIEMEHTOB MONb30BaTENbCKOro nHTepdenca (MeH, OkHa, KHOMKA 1 T.4.).

Komnunsaupss — npouecc npeobpas3oBaHMst MCXOAHOMO TeKCTa MporpaMMbl B MaLUMHHbIE
Koapbl.

KomnoHoBka — npouecc 06beanHEHUS OTAENbHBLIX OTKOMMWIMPOBAHHBLIX MOAyNel B eau-
HbIi BbINONHAEMbI dann.

Moayns — ¢dann ¢ ¢pparmeHTOM KoZa nporpammbl. ICXOAHbIN TEKCT NPOrpamMmHbIX MOLY-
neit xpaHuTca B daiinax ¢ pacluMpeHeM .pas, a OTKOMMWIMPOBAHHLIE MOAYIN — B daiinax
C pacLumpeHvem . tpu.

» Mopgynn paccmatpusaioTcs B rniase 14.

Otnagka — wccnegoBaHe MPOMEXYTOYHbIX Pe3ynbTaToB paboTbl MporpaMMbl M MOUCK
OLIMGOK C UCMOb30BAHNEM MPOCMOTPA COAEPXKMMOrO SHeeK NamsT KoMrbtoTepa.

Cuctema nporpammunpoBanns Turbo Pascal coctont 13 Habopa ¢aiinoB, pacrnofioXeHHbIX B
HECKOJbKMX KaTanorax. PaccMOTpMM 4eTblipe OCHOBHbIX Katasora W KX coaepXumoe (ocTaslb-
Hble KaTaslorn coaepxXaT AOKYMEHTALMIO U NPUMEPbI NMporpamMm).

- BGl. B atom katanore pacnonoxeHbl ¢ainibl, HeobxoaumMble Of1s opraHusauun padoTbl B
rpacdpuryeckomMm pexnme. Painbl ¢ paclumpeHemM . bgi — 3TO ApariBepbl pasnmyHbIX rpadu-
YECKMX KOMIMbIOTEPHbIX cucteM. dainsibl ¢ paclumpeHnem . chr cogepxat WpndThbl.

+ BIN. B aTom kaTanore pacrosiokeHbl OCHOBHble daiinbl naketa Turbo Pascal. Cpeon Hux
KIMIOYEBBIMN SIBASIOTCA cniegyiowme dainbl: turbo. exe — WHTErpyMpoBaHHasi cpeja mnpo-
rm- “BaHuA; turbo. tpl — 6MBAMOTEKA CTAHOAPTHbLIX mopynein Turbo Pasca;
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tpc. exe — komnungTop nporpamm Turbo Pascal B pexvme KoMaHOHOW CTPOKM (TO €CTb BHE
WHTErpUpPOBaHHON Cpefbl NPorpaMMMpoBaHus).

» Komnunaums B pexumMe KOMaHZHOWM CTPOKM paccmaTpueaeTcs B rnase 13.

+  SOURCE. 3toT Kkartanor coaepXut daiinbl C paclUMpPeHNeM .pas — MWCXOOHble TEKCTb
OOMOSHUTESbHBIX MPOrPaMMHbIX MOAYSEN.

+ UNITS. Katanor, B KOTOPOM pa3MeLleHbl OTKOMMWIVNPOBAHHbIE AOMOSHUTENbHbIE MPO-
rpammHble Mogynn — ainbl ¢ pacwmpennem . tpu. MogobHble OTKOMMAWANPOBAHHBLIE MO-
Oy KOMIMOHYIOTCS B VUCMONHAEMbIA dainn C pacLUMpeHreM . exe.

B obuwem cnyyae npouecc cosgaHust nporpamm B cpene Turbo Pascal coctout ns cnenyio-

LLMX 3Taros.

HanncaHne Tekcta mporpammbl. MICXOAHbIA KoL, NPOrpamMMHbIX MoAynen BBOAsT inbo B
WHTErPVMPOBAHHON cpene nporpammmpoBanHus Turbo Pascal, iMbo npu oMoy OBbIMHOMO
TEKCTOBOrO peaakTopa.

KomMnuasiumst 1 KoMnoHoBKa NPOrpaMMHbIX Moaynen. BoinonHsaetcs nmbo B MHTErpmpo-
BAHHOW cpefe NporpaMMMpoBaHns, NGO B peXrMMe KOMaHOHOW CTPOKWM MpY MomoLLm dait-
natpc.exe.

OTnapka nporpamMmbi.

HanGonee ynoGHO cosgaBaTh MPOrpaMMbl MPU MOMOLLUM UHTErPUPOBAHHOM CPpeabl rpo-

rpammupoBaHus Turbo Pascal, Tak kak oHa npenocTaBnsieT CpencTsa s BCEX 3TanoB Mpo-
uecca pa3paboTku: TEKCTOBbIA PeaakTop, KOMMUISTOP, KOMMOHOBLUMK M OTNaaqnk. Bo3moxHO-
CTV VHTErpupOBaHHOM Cpeabl NPOrpaMMUPOBAHUS PACCMaTPUBAIOTCA B KHUME MOCTENEHHO B
npoLecce M3NOXEHNs mMaTepuana.

B aT0lh YacTn paccmaTpuBaloTCa OCHOBbI MPOrpaMMupoBaHns B cpede Turbo Pascal, a Tak-

JKe Takme BOMpOChl Kak oTnaaka 1 KoMnmnidauma nporpamMm.
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3HakoMcTBO co cpepou Turbo Pasca

NMepexon B cpeny Turbo Pascal

Hna nepexona B cpeny Turbo Pascal ucnonbsyercs ¢aitn turbo.exe. [locne 3amycka
9TO TMporpaMMbl Ha 3KpaHe KOMIIbIOTEpa pacKpbIBaeTCsl MHTErpUpPOBaHHAS cpeda IMpo-
rpammupoBaHus Turbo Pascal, kak mokazaHo Ha puc. 1.1.

OKHO TEKCTOBOro pegakropa
— CTpoka MeHio 3aronoBok OKHa =

Del T ti 1
NONAME®D . PAS -
| il

Kypcop BBOOa KHonka maclutabupoBaHus — * ,;

|

\‘ ||—3a|<pbu3arou.taﬂ KHOMKa Uma okHa Homep okHa —

Monocke NpokpyTKY

—WHamkaTop no3vummn  Kypcopa MaHunysisitop

— MonsyHok macLuTabuposaHus Y|

ey

L CTpoka CoCTOosIHUSA

Puc. 1.1. UHTerpmnposaHHas cpena nporpammuposaHus Turbo Pascal

NMPUMEYAHUE

Kpome nHTerpuposaHHoi cpeabl Turbo Pascal (dain turbo . exe) cylwecTByeT pacLumpeHHas
ee Bepcuss — cpepa Borland Pascal (dpann bp.exe), KOTOpas NO3BOMSET CO34aBatb Mpo-
rpamMmbl HE TOJIbKO AJ151 OnepaumoHHon cucteMsl MS-DOS, HO 1 anst onepaumoHHON CUCTEMBI
Windows. MeToap! pabotel B cpeae Turbo Pascal nonHoCTLIo npyMeHMbl Anist paboTbl B Cpe-
ne Borland Pascal.

WHrerpupoBaHHas cpega nporpammupoBanus Turbo Pascal paboraer B cpene MS-DOS.
Ecnu TpeOyeTcs mepeiiT B 3Ty cpeoy M3 OINepallMOHHON cucTeMbl Windows, TO 3amycTUThb
Ha BBITIOJIHEHNE MPOrpaMMy turbo. exe MOXHO OJIHUM M3 CJIEAYIONIUX CITOCOOO0B.

* B pexume komaHgHoi crpoku MS-DOS. JocTyn K 3TOMY peXHMMY OCYILECTBISICTCS MpU

MOMOIIM COOTBETCTBYIOIIENH KOMaHIbl cructeMHoro MeHio Ilyck | Ilporpammsr | Cran-

napraeie | Ceanc MS-DOS.
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* IIpu nomoiuu Kakoi-1mb6o 060104ku ynpasieHus dainamu, Hanpumep: Explorer, Windows
Commander, Norton Commander, Volkov Commander, Far u 1.11.

«  Komangel cucremroro MeHio ITyck | Bomoanuts. B stom ciyuae cpema Turbo Pascal
Oyner oTkpbiTa B okHe Windows.

HHorna nist paboThl ¢ KUPpUIMYECKUM TeKcToM B cpene Turbo Pascal HeoOxonumo wc-
M0JIb30BaHUE KaKoN-1100 pycuduKaTop KiaBuaTyphbl, HanpumMep, keyrus. com, [lonooHbie
MporpaMMbl 3aMycKaloTcs nepen oTkpbiTieM-cpedbl Turbo Pascal, daiin turbo. exe cuemy-
€T 3alycKaTb Ha BBIMOJHEHUE TOJBKO M3 peXuMMa KOMaHIHOW crtpoku MS-DOS wunu wu3
DOS-opueHTHpOBaHHBIX 000J0YEK YIIpaBIeHUs (aiiamu.

PaccMoTprM KpaTKO OCHOBHBIC 3JIEMEHTHI MHTETPUPOBAHHOM Cpelbl TPOTPaMMHUPOBAHNS.

AnemMeHTbl
MHTErpupoBaHHOMN cpenbl NPOrpamMMmMpPoBaHNS

NunHTerpupoBaHHas cpena nporpammupoBaHusd Turbo Pascal cOCTOUT M3 Tpex OCHOBHBIX
5JIEMEHTOB: CTPOKA MEHIO, OKHO TEKCTOBOTO PEAaKTOpa, CTPOKA COCTOSTHUS.

Ctpoka MeHIo

st Toro 4roObl aKTUBU3UPOBATH CTPOKY MEHIO, NOCTATOYHO HaxaTh Kiaauiny <F10>.
st OBICTPOTO OTKPBITUSI KAaKOrO-HUOYAb MEHI0 HCIOJb3YeTCs KOMOMHALMS KJABUIIU
<Alt> c KJIaBMIIEH, COOTBETCTBYIOLIEH MepBOi OykBe B Ha3BaHMM MeHI0. Hampumep, nis
oTkpbITUsl MeHIO File ncnonb3yercss komOouHauus kiasui <Alt+F>. TIyHkTaMm MeHIO COOT-

BETCTBYIOT KOMAaHIIbl MHTETPUPOBAHHOM Cpellbl MporpaMMupoBaHus. Bcero, B coOTBEeTCTBUU

C KaTeropusiMu KOMaH/[, UCIOJb3YETCS AECATh MEHIO. '

e File — MeH KoMmaH#, TpeaHa3HAYeHHbBIX ISl paboThl ¢ (haijlaMu MCXOJHOTO MpO-
rpaMMHOTO Koma, a Takke KomaHabl DOS Shell (ITepexon B peXXuM KOMaHIHOM CTPOKH)
u Exit (Bbixon).

e Edit — MeHI0 KOMaH/, peJHa3HAYEeHHBIX UIs1 pEAaKTUPOBAaHUsI TEKCTA TPOTPaAMMBI.

e Search — MeHIO KoMmaHI, TpelHa3HAYEHHBIX IS TIOMCKa WH(OpManWMm B TEKCTE
MpOTpamMMBbl.

*  Run. B 3TOM MeHIO comepxXUTCsS KOMaH/a 3amycka MporpaMMbl B OOBIYHOM pexume (Ko-
MaHna Run), a Takke KOMaHIbl 3allycka B pexXume oTiaaaku. Kpome Toro, B 3ToM MEHIO
ectb NMyHKT Parameters, KOTOpbI HCMOJNB3YETCS [Jis1 OTKPBITHS IHMAIOrOBOTO OKHA
BBOJIa TTAPAaMETPOB KOMAHIHOM CTPOKH.

e Compile — MeHIO KOMaHI, TpeAHa3HAYCHHBIX TSI KOMIWISALUMKA W KOMITOHOBKH
MpOTpamMMBbl.

® Debug — MeHI0O KOMaH[, MpeaHAa3HAYEHHBIX IJIs1 OTJIAIKU MPOTPaMM.

o Tools — MeHI0O KOMaHJ, MpeqHAa3HAUYEHHBIX ISl paboThl C COOOLICHUSIMU, a TaKXe ISt
BbI30Ba IOMOJHUTEJIbHBIX CPENCTB, MOAOOHBIX Turbo Assembler.

e Options — MeHIO KOMaHI, KOTOpBIe WCIIONB3YIOTCS ISl HACTPOWKM TapaMeTpoB
WHTErPUPOBAHHOM Cpe/ibl MPOrpaMMUpPOBAHUS.

¢  Window — MeHI0O KOMaHJ, MpeIHA3HAYEHHBIX IS PaGoThl ¢ OKHAMU B MHTErPUPOBAH-
HOW cpelie MpOrpaMMUPOBAHUSI.

e Help — MeHI0 KOMaH[, IpeAHAa3HAUYEHHBIX [IJ151 pabOThl CO CIIPABOYHOM CUCTEMOM.

HexoropslM KOMaHIaM MEHIO TOCTaBJIcHBI B COOTBETCTBME KOMOWHALIMM KJIABUII OBICTPOTO
nocryra. Hanpumep, komanze File | Save cooTBeTCTByeT Kiapuilia, <F2>.

» KnaBuuim ObICTpOro AOCTyNa MpUBEIEHBI B MPUIOXeHUU b.
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OKHO TeKCTOBOro pepakropa

OkHO — 3TO 00/1aCTh 3KpaHa, KOTOPYI0 MOXHO TepeMelaTb, U3MEHSITh ee pa3Mep, 3aKpbl-
BaTh M OTKpBIBaTh. B OKHax TekcToBoro peaaktopa cpeabl Turbo Pascal BeinmosiHsieTCS BBOI U
peNakTUPOBaHUE HCXOAHOTO TEKCTa MporpamMm M momynieid. KonnyecTtBo omHOBpeMEHHO OT-
KPBITBIX OKOH B MHTerpupoBaHHOli cpene Turbo Pascal orpaHnyeHO TOJBbKO 00bEMOM CBOOOMI-
HOIi onepaTUBHOM MaMsTH, OJHAKO AKTUBHBIM B JII0OO MOMEHT BPEMEHU MOXET OBbITh TOJIBKO
OIIHO OKHO. BBom TekcTa BBIMOJHSIETCS TOJbKO B aKTMBHOM OKHE TEKCTOBOIO pelaKkTopa.
TouyHO Tak Xe, Bce BHIMOJHIEMbIe KOMaHIbl MPUMEHSIIOTCS TOJIBKO K aKTUBHOMY OKHY.

OnemeHTbl ynpaefiieHNs OKHaMu B
MHTerpuposaHHoi cpeae Turbo Pascal

OkHa B nHTerpupoBaHHoli cpene Turbo Pascal uMeroT cienyoliue 3JeMeHThl YIIpaBIeHU s

(cm. puc. 1.1).

e 3akpbiBaronmasa KHonka. KHomka pacroyioXeHa B JJEBOM BEpXHEM YIJy OKHAa M UCIOJb3Y-
eTcsl TS 3aKpBITUS OKHa.

e 3aroJoBOK OKHA. 3arojioBOK pacrojioXeH B CaMOM BepXy OKHa — TOPM3OHTaJIbHAsl CTPO-
Ka, coiepxalias UMsi 1 HOMep OKHa. 3aroJoBOK HCIOJb3YIOT ISl TiepeTacKUBaHUsI OKHA
MBIIIBIO.

e Knonka macmradupoBanusa. KHomka pacrojiokeHa B MpPaBOM BEepXHEM YIJy OKHa U MC-
MOJIB3YeTCsl IJIs YBEJIMUYEeHMSI OKHAa A0 MaKCMMajJdbHO BO3MOXHOro pasmepa — [T], Ha-
npumep, okHo Help (puc. 1.2). B ciayuae, eciu oKHO pa3BepHYTO, KHOIIKA MacIlTabupo-
BaHUs MPUHUMAET BUI IBYHANpPaBIEHHON CTpesNKW, Kak MmokaszaHo Ha puc. 1.1.

e Muaukarop mo3uiuu Kypcopa. MHIMKAaTOp MCMONB3YeTCsl TOJIbKO B OKHax TEKCTOBOTO pe-
naktopa. OH pacrojiokeH B JIEBOM HUXXHEM YIJIy OKHa: TepBas Hudpa o3HayaeT HOMeEp
TEeKyILe CTpOKM, a BTopas — TO3UIMIO Kypcopa B CTPOKE.

e Tloaocel mpokpyTku. [TojoCHl TPOKPYTKM PacIofiOXKEHbI BIOJb HUXKHErO M TpaBOro Kpast
OKHa M MCTOJb3YIOTCS JUISI TIPOKPYTKU COAEPXKUMOTo okHa. O6e Mmosjochl MPOKPYTKU pa-
6oTaloT oauHakoBo. [IpOKPYTKY COAEPXKMMOTrO OKHAa MOXHO BBIMOJHUTb OOHUM U3
CENYIOIINX NeUCTBUI: 6oabwuMuy yacmsamu, 1IeJKas MBIIIbI0O Ha CBETJIO-CEPBIX y4acTKax
TOJIOCHI TIPOKPYTKU; HeboAbuUMU uacmsamu, NTIeJKash MbIIIbI0 Ha KHOIMKAax MPOKPYTKH,
PACIIOIOKEHHBIX B Hayajie' U KOHIIE IOJOCH IPOKPYTKU; HA HPOU3EOAbHOE PACCMOsAHUE,
repeTackrBasi TOJ3YHOK TIOJIOCHl TMPOKPYTKM B HYXKHOM HampaBJeHUU.

Taxke mepeMmeniaTbCsl IO TEKCTY IIPOrpaMMbl MOXKHO MpU MoMoly Kiaapuil. B Tabn. 1.1
MpeNcTaBieHbl KOMOMHALIMKM KJIABMII AJIs TepeMelleHus Kypcopa BBOIa B OKHE TEKCTOBOTO
penakropa U OmucaHue UX AEUCTBUS.

Tab6nuua 1.1. Knasuium nepemMeLLeHms Kypcopa

Knasuwin Onuncanve

s MepemeLlaeT Kypcop Ha CYMBOJT BIIEBO

<> MNepemeLLaeT Kypcop Ha CMMBON BNPaBo

i MNMepemelLaeT Kypcop Ha CTPOKY BBEPX S
<> MNMepemeLLaeT Kypcop Ha CTPOKY BHU3

<Ctrlte> lMNepemeLlaet Kypcop Ha CloBO BIEBO

<Ctrlt—> MNMepemeLlaeT Kypcop Ha CNOBO BNPaBO

<Ctrl+w> MpokpyTKaTeKCTaHa CTPOKY BBEPX

<Ctrl+z> MpokpyTka TEKCTa Ha CTPOKY BHU3

<Home> MNMepemelaeT Kypcop B HA4Yas10 CTPOKM
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OkoH4yaHue Tabnuubl 1.1

Knasuwmn Onucanve

<End> lMepemeltaeT KypCcop B KOHEL, CTPOKM

<PgUp> MepemMellaeT Kypcop Ha CTpaHuLy BBepX (0ToOpa3uTb MpeablayLlyto
CTpaHuuy)

<PgDn> MepemeLLaeT Kypcop Ha CTpaHuLy BHU3 (OTOOPa3uTb CReayoLLyo CTpa-

; HULLY)

<Ctrl+Home> | [NepemMeLluaeT Kypcop Ha BEPXHIOI CTPOKY TEKYLLIEN CTPaHMLbI (OKHA)
<Ctrl+End> MepemeLaeT Kypcop Ha HXKHIOK CTPOKY TEKYLLIEN CTPaHMLbl (OKHA)
<Ctrl+PgUp> | lNepemeLLaeT kypcop B Havano darna

<CtrI+PgDn> | [NepemellaeT Kypcop B KOHeL, daiina

¢  MaHumyJasAaTop MacmTadHpoBaHus. MaHUITYJISITOP PACIONIOXEH B MPAaBOM HUKHEM YTy OK-
Ha cpenpl Turbo Pascal m ucrionb3yeTcs Ijisl MPOM3BOJBHOIO M3MEHEHHUsI pa3Mepa OKHa.
Jlnst Toro 4ytoObl M3MEHUTH Pa3Mep OKHa, HEOOXOAMMO TEePETAIUTh MBIIIBI0 MaHUITYJISITOD
MaciuTabupOBaHUsI B APYTroe IMOJIOXKEHUE Ha DKpaHe.

YnpasneHne okHaMu HTerpuposaHHou cpegbl Turbo Pascal

KpoMme OKOH TEeKCTOBOro pemakTopa B MHTerpHpoBaHHON cpeme Turbo Pascal mcmonb3yror-
cs U Apyrue okHa. Hampumep, eciau BbIIOJHMTH KomaHay Debug | Watch, To oTkpoercs: ok-
HO c 3arosoBkoM Watches, koTopoe MCHONB3yeTCsl sl MTPOCMOTPA TPOMEXYTOUHBIX 3Haue-
HMl NepEMEHHBIX B NPOLECCE OTJIAAKM MPOTpaMMbl (MOHATHE "TIEPEMEHHAs” PacCMaTPUBAET-
csa B crnenylomeid mmaBe). Eciou ke Haxare kimaBuiny <F1>, TO OTKpOeTCSI OKHO CIIpaBKU C
3aronioBkom Help (puc. 1.2).

File Edit Search Bun  Compile Dehua  Tools Optiens Windaw Help
NONAMEGD . PAS 1
— — AKTMBHOE OKHO 4

=Haai s Hds= Ty

0 ose hel

Puc. 1.2. PasnyHble OkHa MHTErpUPOBaHHOM cpebl NporpamMmMmnpoBanms Turbo Pascal

OGpaTuTe BHMMaHWE Ha TO, YTO aKTUBHOE OKHO MMeEeT ABOWHYIO pPaMKy, a HEaKTUBHbBIC
OKHa — oOAuHapHyl paMmky. CiemyeT Takke OTMETUTb, YTO B MHTErPUPOBAHHON cpele MO-
XeT OBITh OTKPBITO J1000€ KOJUYECTBO OKOH. [Ipu 3TOM KaxkaoMy OKHY IpMCBaMBaeTCs I10-
PSAOKOBBIMT HOMEp, OTOOpaXkaeMblii B IpaBOM BepxHeM yriy (cm. puc. 1.1). [ust GpicTporo
nepexona K JOOOMY OTKPBITOMY OKHY IO €ro MOpSIIKOBOMY HOMEpPY MOXHO BOCIOJIb30-
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paboThl C MHTETPUPOBAHHOM cpenoii NporpamMMupoBaHusi Turbo Pascal oTKpBITHI (haiiyiibl ¢
MporpaMMaMM, KOTOpble HE COXPaHSIMCh IOCJIE WX M3MEHEHMsI, TO Ha 3KpaHe ITOSIBUTCS
nuajgoroBoe okHO (cMm. puc. 1.9). Dra cuTyauusi mogoOHa IMOMBITKE 3aKPBITh OKHO TEKCTOBO-
ro pelakTopa ¢ MU3MEHEHHOI IporpaMMOIi, KOTopasi OnuMcaHa B MpeablaAylleM paszieie.

OT1kpbiTME pannoB c TEKCTaMU NPOrpamMmm

ABTOMaTMyeckoe oTkpbiTue pannos

1. Coxpanure ¢aitn Prog0l.pas, Beimoanus Komanay File | Save wiu HaxaB KiaBuiny
<F2>.

2. BoimosnHute koMaHay Options | Save, 4ToObI COXpaHUTh TEKYILIMe 3HAYEHUS IApaMeET-
POB MHTErpMpOBaHHOW cpenbl. EciM 3TOro He chenaTh, TO TpU CJICAYIOIIEM 3aIycke
Turbo Pascal OymyT ycTaHOBJIEHBI 3HAaYE€HUS MMapaMeTPOB, BHIOPAHHBIE IO YMOJUYAHUIO.

3. Teneps 3akpoiite Turbo Pascal, BeimoHus komanmy File | Exit uiu HaxaB KOMOMHALIMIO
KJIaBuil <Alt+X>.

4. 3anyctute Turbo Pascal eme pa3. Te daiinbl, KOTOpble OBIIM OTKPBITHI B MHTEIPUPOBAH-
HOI cpelie TPOrpaMMUPOBAaHUS B MOMEHT BBIMOJHEHUST KoMmaHObl Options | Save, Gymyr
OTKpBITHI aBTOMaTMuyecku. Hampumep, daitn ProgOl.pas u3 mpeabiayiiero pasaeia.

OTkpbiTUE dpaitna npu nomowm amanorosoro okHa Open a File

JInst Toro 4ToOBI OTKPBITH JIO0OK (Daiil ¢ TEKCTOM IPOTPaMMBI, BBIIIOJHUTE KOMaHIY
File | Open niu Haxmure kinasuiry <F3>. B pesyibrate Ha 9KpaHe MPOSBUTCS AUATOTOBOE
OKHO BbIOOpa ¢aiina Open a File (puc. 1.10).

dles

Puc. 1.10. lnanorosoe OkHO A58 OTKPbITUS darina

Ilouck daitna ocymectsiasgercs npu nomoumu crnucka Files, a ums BriOpaHHOro aiina
otoOpaxaercsd B mojie Name. [lociae Toro, kak TpedyeMblii (aiii BbIOpaH, MOXHO ILEJKHYTh
MBIIIbI0O Ha KHomke Open miau HaxaTh kiaBuiny <Enter>. Kak yxe ynmoMuHajioch, B WMH-
TerpupoOBaHHOM cpene mporpaMmmupoBaHusi Turbo Pascal MOXHO OTKpbIBaTh OJHOBPEMEHHO
MHoro ¢aiioB. MHTerpupoBaHHasi cpena "3amoMuHaeT” CIUCOK (hailJioB, KOTOPbIE OTKPbI-
BaJIMCh B TEUYEHME TEKYIIEro ceaHca paboThl. DTOT CIUCOK OTOOpaXkaeTcsl B HMMKHEWM 4YacTh
MeHio File, a Takxke B oKHe, pacKpblBaéMOM Ha 3KpaHe IpU IOMOIIM KHOIIKM C U300paxe-
HMEM HalpaBJICHHO BHU3 CTPEJIKM, KOTOpasl pacIiojioXeHa cripaBa OT mojis Name B auaio-
roBoM okHe Open a File.
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NpeHntndukartopsl,
KOHCTaHTbI, NepeMeHHble nuoneparTropsbl

KoHcTaHThl M epeMeHHble B TporpaMme 0003HAYaI0TCsl IPU MOMOILLIU UOeHMUGUKAmMOPOs.

UpeHTudukartopsbl

WpenTndukaropel — 3TO MMEHA, KOTOPbIE WCIIOJb3YIOTCS HE TOJBLKO HJIs1,0003HaueHHUs
KOHCTaHT M MEepPEeMEeHHBbIX, HO TaKXXKe MporpamMm, npoueayp, GbyHKUMA U o0bekToB. MneHTu-
(ukaropbl ObIBAIOT cmandapmubimu U noav3oeamensckumu. CTaHIAPTHbIE UACHTU(DUKATOPHI
WCTOJIb3YIOTCS /11 0003HAUYEeHUS 3apaHee OINpeNeJeHHBIX TUIIOB TaHHbBIX (TUMBI JaHHBIX pac-
CMaTpUBAIOTCS B CJEOyIOlIEl IiaBe), KOHCTaHT, mpoueayp U ¢GyHKuuil. B kayecTBe mpumepa
CTaHIAPTHOTO MIEHTU(dUKATOpa MOXHO IPUBECTM MM Tpolenypbl Writeln, koTopas wuc-
nosib3oBanach B nporpamme ProgOl .pas (cMm. auctunr 1.1).

Hnsg o0o3HaueHUs] KOHCTaHT, MEPEeMEHHBIX, Mpolenyp U (GpyHKUMA, ONpeaeeHHbIX ca-
MUM MPOrpaMMHUCTOM, HUCHOJIb3YIOTCSl I0OJb30BaTebCKUE WaeHTUdUKaTopel. Ilpyu sTomM B
OIHOM UM TOM Xe€ OJIoKe MpOorpaMMbl OJWH WAECHTU(MUKATOP HE MOXET MCIOJIb30BaThCS IS
0003HaYEHUST HECKOJIbKUX MEePEMEHHBIX, KOHCTAHT U T.II.

MpaBuna nocTtpoeHus naeHTudumnkaTopos a3bika Pascal

[Ipy CO3IAHMHM TIPOTPAMM CJIEAyeT COGMIONATh OOLIME MPaBHJIA MOCTPOCHUSI MACHTU(U-

KaTopoB si3bika Pascal.

1. B ummeHTHdUKaTOpaX MOTYT MCHOJb30BAThCS TOJBKO JATMHCKWUE OYKBBI, LIM(MPbl U 3HAK
nogyepkuBaHusi. Mcnosib3oBaHue MpoOeaoB, TOUEK U APYTUX CHelUadbHbIX CUMBOJIOB, a
Takke OyKB pycCKoOro ajacgaBuTa HEIOITyCTUMO.

2. HWpeHTudUKATOpbl OJOKHBI HAYUTATHCSI TOJABKO C OYKBBI MJIM CMMBOJA MOJUYEPKUBAHMUSI.

MakcumanbHasl 1onycTUMas JJrHa UaeHTUu(huKaTopoB — 127 CUMBOJIOB.

4. Peructp OykB B MIeHTU(DUKATOpax 3HAYEHUsT HE MMEeT, OJNHAKO PEKOMEHIYyeTCs Bblie-
JSITh TIPOMUCHBIMU OYKBAMM CMBICJIOBBIE YacTu uaeHTUduUKaTtopa. Hanpumep, s o6o-
3HAYE€HUsI KOJIMYecTBa KHUT uaeHTUudukatop NumberOfBooks sBisiercs: 6onee Harisim-
HbIM, 4eM uIeHTu(gukarop numberofbooks.

COBET

MaoeHTndurkaTopbl peKOMEHAYETCS BbIOMpaTh Taknm 006pa3oM, YHTOObl OHV NepenaBan CMbICH
TOW MM MHOW BeNMYMHbI. O4EBMAHO, YTO UM naeHTUdukaTopa NumberOfBooks HecpaBHeH-
HO 6onee MHPOPMATUBHO, HeM MS naeHTudurkaTopa N.

w

KoHcTaHThI

KoHcTaHTa — 3TO 2JIeMEHT JaHHBIX CO CTPOrO OMNpelNeSeHHbIM 3HAuY€HUWEM, KOTOpoe B
MpoLecCe BBIMOJHEHUST TporpaMMbl He U3MeHseTcs. Hampumep, eciu B mporpamMme Kakasi-
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HUOYIb orepalusi BBIMOJIHSIETCS Yepe3 CTPOro omnpelesieHHble BPpEMEHHbIE WHTEpPBajbl, TO
3HauYeHUE ITOr0 UHTEepBaJa Jydllle ONpPeaeTUTh MPU MTOMOIIY KOHCTAHTHI.

OOBbABNIEHNAKOHCTAHT

OObBsIBIIEHUS] KOHCTAHT Pa3MEIAaTCsl B TEKCTe MPOrpaMMbl MOCJIE 3ape3epBUPOBAHHOTO
cJioBa const B clieaytolieM (opmare:

1 uoenmugpuxamop = 3nauenue

KoHcTaHTBl OOBSBISIIOTCSI B MpOTpamMMe, MOJyJie, Tpoleaype Uiu (yHKIUU mepeln mep-
BBIM CJIOBOM begin.

OOBSIBUM HECKOJIBKO KOHCTAHT (JTIUCTUHT 2.1) B co3maHHoM paHee nmporpamme ProgOl (cm. nuc-
TUHT 1.1) ¥ UCnoJIB3yeM KX TS BbIBoAa MH(bopMaLu Ha 9kpaH (puc. 2.1).

JincTtunr 2.1. Vicnonb3oBaHne nepemeHHbIX 1St BbiBoAa UHGOPMALIAN Ha SKpaH

program ProgOl;

const
MyName = 'Opw llnax';
MyBirthDate = '7 aBrycra 1974 rozma';
MyBirthYear = 1974;

begin

Writeln('llpmeer, mup!');

Writeln('Menss 3oByT ', MyName) ;

Writeln ('S pomncs' , MyBirthDate) ;
end.

IlpuBer, mup!
Mens 3oByT [Opuii [lmak
A pomuincsa 7 asrycta 1974 roma

Puc. 2.1. B pe3synbrare BbinosHeHns nporpammvbl ProgOl . pas
Ha aKpaH OyayT BbIBEAEHbI TP CTPOKM

B sa3bike Pascal ecTh HECKOJIBKO KOHCTAHT, K KOTOPBIM MOXHO oOpalaThcst 0e3 IpeaBa-
PUTENTbHOTO OObsIBJIeHUsI. Takue KOHCTaHThI HAa3bIBAIOT 3ape3epeuposanHsimu. PaccMoTpum
HEKOTOpbIC U3 HUX:

* True. DTOli KOHCTAHTE COOTBETCTBYET Jiornyeckoe 3HaueHue "McTuHa".
» False. DToif KOHCTaHTE COOTBETCTBYET JiIorndeckoe 3HauyeHue "JIoxXKb".

* Maxint. DToli KOHCTaHTE COOTBETCTBYEeT MaKCUMaJbHOE 3HaueHUWe Tuna integer (1e-
J10€ YUCJI0), TO ecTb — 32767.

NepemeHHble

Ilepemennasi — 3To BelIMYMHA, KOTOPAasi MOXET U3MEHSITh CBOE 3HAUEHUE BO BPEMSI BbI-
MOJIHEHUS TporpaMMbl. TUIT TIEPEeMEHHOI OIpenessieTcsl TUIIOM NaHHBIX, KOTOpble OyayT
XpaHUTBCSI B 3TOI MepeMeHHOoI. Tum mepeMeHHOI 00s3aTe/IbHO AOJLKEH OBbITh OIpenesieH
0 TOTO, KakK HaJ Heil OymyT BBITIOJTHEHbI KaKUe-TMOO IeHCTBUS.

OObsABNEeHUs NepeMeHHbIX

OOBSBICHUSI TIEPEMEHHBIX PAa3MEIIAIOTCS B TEKCTE IMPOrpaMMbl TOCJE 3ape3epBUPOBaH-
HOTO cJioBa var B dopmare
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Lﬂepequb_MﬂeHTM@MKaTOpOB . mun I

Tak Xe KaK M KOHCTAHTBI, IIepeMCHHBIC OOBSBIISIOTCS Mepex IepBBIM CIOBOM begin
MPOrpaMMHOTO OJIOKA.

O0bsiBuM B mporpamme ProgOl (cMm. aucTtuHr 2.1) OBe NMEpeMEeHHbIX U UCIOJb3YeM HUX
IIJIS BBIYMCJIEHUS BO3pacTa aBTopa KHUTU (JIUCTUHT 2.2).

JInctuHr 2.2. Vcnonb3oBaHre NMepeMeHHbIX 4151 BbIMUCTIEHNIA

program ProgOl;

const
MyName = 'IOpuin llnax';
MyBirthDate = '7 aBrycra 1974 roma';
MyBirthYear = 1974;

var

CurrentYear, MyAge: integer;

begin
Writeln('llpuseTr, Mup!');
Writeln('Mena 30ByT ', MyName);
Writeln('a pommiuca', MyBirthDate);
CurrentYear := 2003;
MyAge := CurrentYear - MyBirthYear;
Writeln('Mue ', MyAge, ' mner');

end.

Il coxpaHeHUsSI B MEPEMEHHOM 3HAaYeHWsI WMCIONB3YETCS TaK Ha3bIBaCMBIM onepamop
npuceausanus. Ero dopmar crenyrouii:

nepemeHHasA := eblpaxceHue |

(He myTaiiTe ero ¢ omepatopoM cpaBHeHHUs1 =.) B jieBoii 4yacTu omneparopa MpucBavuBaHUsI
HaxomUTCsl MASHTU(hUKATOP MEPeMEeHHO, a B MpaBoOil 4acTW — BbIpaXeHUE COOTBETCTBYIO-
LIEeTO TUIIA.

B nporpamme ProgOl (cm. auctunr 2.2) mepemeHHoii CurrentYear IpucBauBaeTcs
LIeJIOUYMCIIEHHOE 3HaYeHHUe, COOTBETCTBYIOIIEE TUIY integer.

Ecnu nmombiTaThCsl MPUCBOUTHL 3TOM TMepeMeHHoi 3HayeHue 200300, TO NpU KOMITMIISI-
LIMM TpOrpaMMbl Ha 3KpaHe MOSIBUJIOCH Obl cOOOlIeHMEe 00 OlIMOKe, TaK KakK 3TO YMCIO
OoJsbllle JOMYCTUMOIO 3HAueHWs IJis Tula integer, OINpeaeJeHHOro AMara3oHoOM BO3-
MOXXHBIX 3HaueHui oT -32768 mo 32767. Ecnu mnpucBouth nepemeHHoir CurrentYear
CTPOKOBO€ 3HaueHue '2003', TO MpA KOMMIWJISALUU MIPOrpaMMbl Ha 3KPAHE TMOSIBUTCS CO-
0o0lLIeHWE O HECOOTBETCTBUMM TUMOB. TakuMm o0pa3oM, MEepeMEHHONH MOXHO IPUCBOUTD
TOJIbKO TO 3HaUY€HHUE, KOTOPOE COOTBETCTBYET €€ TUIly, OObSIBAEHHOMY B pasielie var.

Bo3aMoxHBI ciydau, Koraa MepeMEeHHBbIM OIHOIO TUIla MOXHO MpHCBauMBaThb 3HAYEHUS
npyroro Tuna. Hampumep, nepeMeHHbIM TuMa real (uucia c riaBaolleid 3amsiToil) MOXHO
MpUCBauBaTh LEJOUYMCIEHHbIE 3HaueHus. [lomoOHble onepaluy Ha3bIBAIOTCS MpUBEIEHHEM
TUNOB (OOJiee MOAPOOHO TUIBI JAHHBIX PACCMAaTPUBAIOTCS B CJEYIOILEH TIIaBe).

TI/II1I/I3I/IpOBaHHbIe KOHCTaHTbI

Kaxmast KoHCTaHTa, TaK XXe KaK M IepeMeHHasl, MPUHAIICKUT K ONpPEACICHHOMY THUITY
naHHBIX. [Ipy OOBABICHMM KOHCTAHT WX TUII PACITO3HACTCS KOMITHJISITOPOM aBTOMATUYECKH.
Hanpumep, B nporpamme ProgOl ucnosib3yercs koHcrtanta MyName Ttura string u KoH-
cranta MyBirthYear tuna integer, Xors IBHO 3TO He YKa3aHoO.
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B sa3mike Pascal cymiecTByeT BO3MOXHOCTb YKa3bIBaTh THI KOHCTAHT sIBHO. I[lomoGHBIE
KOHCTAHThI Ha3bIBAIOTCS THUNMM3MPOBAHHbIMM. OOBSIBIIECHWE TOMTOOHBIX KOHCTAaHT MMEET CJie-
ayomuii popmar:

const udenmugukamop : mun = 3HaueHue;

Hanpumep, B nporpamme ProgOl koHcranty MyBirthYear mMoxHO ObLIO ObI OOBSI-
BUTh KaK TUITU3UPOBAHHYIO:

f—

MyBirthYear: integer = 1974; ]

OnepaTtopb! U Bbipa)KeHUus

OmnepaTtopsl BBITIOJHSIOT HEKOTOPbIE TNpEAOoNpeAc/ieHHbIe ACHUCTBUS Hal TEPEMEHHBIMUA U
KOHCTaHTamMK. Hampumep, orepatop “+” BBITIONHSET CIOXEHWE ABYX 3HadeHWit. Ilocmemosa-
TEJIbHOCTb U3 HECKOJbKMX OIEepaTOpOB Ha3bIBaeTCs BbIpakeHueMm. Hampumep, paccMoTpum aBe
cTpoku u3 nporpamMmmbl ProgOl (cM. siuctuHr 2.2).

CurrentYear := 2003;
MyAge := CurrentYear - MyBirthYear;
IlepBast cTpoka — 3TO MpUMEp oreparopa MpUCBauBaHUs, a BTOpass — COYETaHHUE OIle-

pPaTopoOB BbIYUTAHUA U IIPUCBAUBaHUI.

Ha3HauyeHune onepaTopos g

Bce omeparopsl MOXHO pa3OUTh Ha HECKOJIBKO TIPYIIII, COOTBETCTBYIOIIMX XapaKTepy
BBITIOJIHSIEMBIX OIlEpaTOpaMy IECTBMI Hal BbhIpaKeHUAMU (omepangamm). DTU TPYNIIbI I1e-
pedyuciensl B Tadm. 2.1.

Tab6numua 2.1. Onepatopsbl A3bika Pascal

Kateropwusi Onepatop OnuvcaHne
ApundmeTnyeckne + Cnoxenne
onepaTopel - BbluMTaHVe UM 3MeHeHVe 3Haka
a YMHOXEHWE
/ JleneHve ymicen ¢ nnasaloLLEN 3anaTomn
div LlenouncnenHoe penexHve
mod MonyyeHne octaTtka OT AeneHus
Jlornyeckue not OTpuuaHve
onepaTopbl and Jornueckoe "U”
or Jlornyeckoe "VJ1N"
Xor Jlornyeckoe ncknoyatoree "JiN"
Onepatopsl = PaBHO
CpaBHEHUA <> He pasHo
< MeHbLue
> BonbLue
<= MeHbLue v paBHO
>= BonbLue nnn pasHo
Mo6utoBble not Mo6utoBoe oTpuLAHME
onepaTtopekl (Ha4ano) | and MOGUTOBOE YMHOXKEHVE
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OkoH4yaHue Tabnuubi 2.1

Kareropus Onepatop Onucanve
[NobuToBbie or [NobutoBoe crnoxeHve
oneparopsb! XOr MoBUTOBOE MCKIIOYAIOLLEE CIIOXKEHME
(oKoHYaHKME) =
shl MNobuTOBbLIV COBUI BNEBO
shr MoGuToBbIV COBWI BNPaBo

CrieyeT OTMETHTH, YTO OIEpPaTop IpHCBauBaHUS (:=) He OTHOCUTCI HHM K OIHOMY W3
MPEACTABICHHBIX TUIIOB, U UCTOJIb3YyeTCs IJISI COXPAaHEHUSI B MEPEMEHHBIX PE3yJIbTATOB BbI-
YUCJIIEHUU BbIPAXKEHUN.

VHapHIEe U 6MHapHEE OIlepaTODH

Omneparopsl GBIBAlOT yHAPHBIMU M OMHAPHBIMU. BHHApHBIE OIEPATOPHI TIPUMEHSIIOTCS K
IBYM ONepaHIaM, a YHapHble — K OIHOMY omepaHmy. K yHapHBIM oIlepaTopaM OTHOCSTCS
CJIeIOIINE OTIEPAaTOPhI: -

not — JIOTUYECKOE WJIM ITOOGUTOBOE OTPHUIAHUE;

- (3HaK MUHYC) — U3MEHEHHUE 3HaKa;

in — MCIOJB3yeTCs IS TIPOBEPKU IPUHAUIEKHOCTH KaKOTO-HUOYIb 3HAUEHUSI YKa3aH-
HOMY MHOXECTBY (P pacCMOTPEH B CJICAYIOIIEH IJIaBe);

@ — WcTmoab3yeTcs TSl TIPUCBOCHUSI HEKOTOPOTO 3HAYeHMST NEPEMEHHOI CCBUTOYHOTO
tuna (M paccmMorpeH B riase 11).

Bce ocrasibHbIe OIepaTOpPhl SABJISIOTCS OMHAPHBIMU.

Mopsa0KBbLINOJIHEHUA ONEepPaTopoB

B CIIOXXHBIX BBIpaXXEHUSIX UMEET OOJIBIIOE 3HAUEHUE TOPSIOK BBIIIOJHEHUSI OIEPaTOPOB.
PacripesiesieHre OrepaTopoB B COOTBETCTBUU C IIPUOPUTETOM MX BBIITOJHEHUS MPEACTABICHO
B Tabi. 2.2.

Tabnuua 2.2. NpropuTeT BbINOJIHEHNST ONepaTopPOB sA3bika Pascal

Onepatopel MpuopuTet
Not Cambliii BbICOKWM
*, /, div, mod, and, shl, shr

+, -, or, xor

= <> <L, >, <=, >=, in Camblii HU3KUI

B 3aBepiiieHue 3Toil I1aBbl pacCMOTPUM JIOTMUYECKHE oIlepaTopsl not, and, or U xor, a
TaKke oOIlepaTopbl cpaBHeHUs. [IpyMMepbl WMCIIONB30BAaHMS apUMMETHUECKUX M ITOOMTOBBIX
OIepaToOpoB OyIyT pacCMOTPEHBI B CIEAYIOIIEH TJIaBe, IMOCBSIIEHHONW IPOCTHIM TUIIAM JTaH-
HBIX s13bIKa Pascal.

k]

JloruyecKkue OIepaTOpH U OIIepaTOPH CPaBHEHUS

Pe3ynbraToM BBITIOJTHEHUST JIOTUYECKOTO BBIPAXXEHUsI, COCTOSIILIETO M3 JIOTUYECKUX Olle-
patopoB (not, and, or u Xor) sBisIeTcs Jlormdeckoe (OyneBo) 3HaueHue True ("MctuHa")
wm False ("Jloxs"). OnepaHgaMy B TaKMX BBIPAXXEHUSIX MOTYT OBITh TOJbKO JTaHHBIC TH-
na boolean, moaydaeMble NpU MOMOIIM OMNEPaTOpPOB CpaBHeHUd (=, >, <, >=, <=, 0) U
KPYTJIBIX CKOOOK.

PesynbraroM NpUMEHEHMsI YHAPHOTO JIOTMYECKOTO Oreparopa Not sIBISIETCS WHBEPCUS
TEKYIIEro 3HaUYeHUs OrepaH/a.
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Jlpyrumu cioBaMu, eciu IepeMeHHas A Tuma boolean uMeeT 3HaueHue True, To B pe-
3yJIbTaTe BBITIOJIHEHUS orepaTopa

[ not A

OyneT nmoaydyeHo 3HaueHue False (1 Hao60poT).
PesynbTar BBIITOJHEHUSI OCTAJbHBIX JIOTUUYECKUX OMNEepaTopoB IpeAcTaBieH B Taom. 2.3.

Tabnuua 2.3. Pe3ynbtat NpPMMEHEHMSI OMMYECKUX orepaTopoB and, or 1 xor

[IepBHM Bropon OnepaTop and OniepaTop Or OrnepaTop xor
OIIepaHnn OIlepaHn

False False False False False

False True False True True

True False False True True

True True True True False i

Hcxonss M3 maHHBIX, MPUBEICHHBIX B Ta0d. 2.3, MOXHO cGhOpPMYIMpPOBAThH CJICAYIOIIUE

MpaBWIa AJs JJOTUYECKHX OMepaTopOB. -

* B cnyyae npumeHeHusi onepatopa and (oruyeckoe "M") pesyabTaT MosydaeTcsi MCTUH-
HBIM (3HaueHue True) TOJIBKO B TOM Cllyyae, eciii oba orepaHaa UMEIOT 3HaueHue True.

+ B ciyuae npuMeHeHus oneparopa or (Jloruueckoe "WJIM") pedynbrate mnosyyaercd Uc-
TUHHBIM (3HaueHue True) TOJBKO B TOM cCiydyae, €CIM XOTsS Obl OOWH M3 ONepaHIOB
MMeeT 3HaueHue True. '

* B cinyyae mpumeHeHust omepatopa xor (jormyeckoe uckimouatoiiee "MIIM") pesyiabraTe
ToJiy4aeTcsl MICTUHHBIM (3HaueHue True) TOJbKO B TOM CiIyyae, €Clu 3HauyeHue IepBOro
ornepaHIa He COBIMaJaeT co 3HaYeHWEM BTOPOTO OIepaHna.

PaccMoTpuM TMpuMep MCMOJB30BaHMS JIOTMUYECKHUX OMNEpaTOpOB COBMECTHO C OIeparopa-
MU cpaBHeHUs. BBINIOJHUTE B MHTETpMpPOBAHHOI cpene mnporpamMmmupoBaHusi Turbo Pascal -
komanny File | New, 4ToGbl cO31aTh HOBBIN (hailyl, ¥ COXPAHUTE €ro Ha IMCKE ITO[ MMEHEM
BoolOp.pas. BBeanre B OMHOMMEHHOM OKHE TEKCT IPOrPaMMBbl, IPEICTABIEHHONW B JIMC-
TUHTe 2.3, WM OTKpoiTe 3TOT hail mpu momonmm komaHabl File | Open (<F3>).
®aiin BoolOp.pas HaxoAMTCsS Ha MpuUIaraeMoil K KHUre auckere B mamnke 02.

Jinctuur 2.3. Mporpamma BoolOp.pas

program BoolOp;

var
A, B: integer;
begin
Write ( ' BeremuTeA: ');
Readln (A) ; " ' L
Write ( "BeemguTeB:');
Readln (B):
WritelnCA = B (', A=B, ") ")

Writeln('A>B (' , A > B, ') "):

Writeln('A < B (', A<B, ') ")

Writeln('A >= B (',A>=B,") ") :
Writeln('A <= B (',2<=B, ') '):
Writeln('A 0 B (', AoB,") ') :

end.

B nporpamme BoolOp Obula mcrnonb3oBaHa ¢yHkisg Readln. Ee HaszHaueHue mpoTu-
BONOJIOXKHO HaszHaueHuo dyHkuuu Writeln — ¢dynkius Readln cuuthiBaer 3HaueHwue,
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BBEICHHOE C KJIABMATYPBI, U COXPAHSICT €ro B NEPEMEHHOM, MepeIaHHON B KavyecTBe IMapa-
MeTpa. B maHHOM ciTydae cHayaja mporpaMMa OyaeT OXMAaTh BBOJIA IIEJIOTO YKCIIa, KOTOPOe
OyIeT MPUCBOEHO MEPEMEHHOM A, a 3aTeM — BBOJA 1I€JIOr0 YKcia, KOTopoe OyneT mpucBoe-
HO TriepeMeHHoi1 B.

_BHUMAHME

Ona toro 4ToObl BBEAEHHOE 3HAYeHWe Obl0 MPUCBOEHO MEPEMEHHON, HEeoOXoOAMMO HaxaTb
knasuwy <Enter>.

CrenyeT Tak:ke OTMETUTD, YTO JJIsl BBOJA 3HAYEHUI TepeMeHHbIX A 1 B MOXXHO ObLI0 6Bl
BOCIIOJIb30BaThCsl U onHOM (yHkuuel Readln, Hampumep:

Write ("BeemuTe A 1 B:');
Readln (A, B) ; :

B atom ciyyae 3HayeHUsT A u B BBOmATCS uyepe3 mpoGes, MM CUMBOJ Ta6yn51u1/m W
npu nomowy kiapuinn <Enter>, us mepexoma Ha HOBYIO CTPOKY.

3amyctute TporpamMMmy BoolOp Ha BHINOJTHEHWE, HaXaB KOMOWHAIIMIO KJIaBUIIT
<Alt+F5>. Beenute kakue-HUOYIb 3HaUEHMST JUIsl TIepeMeHHbIX A 1 B, a 3areM nmocMmotpute
Ha pe3yJbTaT paboThl MporpaMMel. Hampumep, ecim I1sT iepeMeHHOI A ObUTO BBeIeHO 3Ha-
yeHue 1, a ais nepeMeHHoir B — 3HaueHue 2, To pesyibraT paboThl mporpaMmbl BoolOp
OyzeT BBIJISIAETh, KaK MOKa3aHo Ha puc. 2.2.

BBeanrte A:1
BBC,E(I/ITC B:2,

Puc. 2.2. Pe3ynbTat BbiNonHeHWs nporpaMmmbl BoolOp . pas

Ecnu HeoOxoaumo, coxpaHute ¢daiil BoolOp.pas Ha IMCKe, a 3aTeM BBIMOJHUTE B MH-
TErpupoBaHHOM cpele mporpammuposanus Turbo Pascal ‘xomanny File | New, utoGbl co3-
natb (aitn  HoBoil miporpammbl. [lpucBoiitTe 3TOoMy (aitly uMsI, HaIlpuUMmep,
BoolOp2 .pas, u BBeauTe B HErO TEKCT, MPEACTABIIEHHBI B JUCTUHTE 2.4, UIN OT-
KpoiiTe 3TOT (ailll ¢ AUCKeThl pu oMol KomaHael File | Open (<F3>).

Jinctnur2.4.MNporpamma Boo1l0p2.pas

program BoolOp2; *
var

A, B, C: integer;
begin

Writeln ('BeBenuTe A,B,C:');

Readln(A,B,C);

fl

Write ('A 6onpme B u Menpme C - ');

Writeln ((A> B) and (A < C));

Write('A paBuHo B um C - ');

Writeln((A = B) or (A =20C)); >
Write ('A Menbme B u 6Gojbme wim paBHO C - ');

Writeln«A < B) and ( (A >C) or (A=C) ) ) ;
Write('A He paBHO B 1 He paBHO C - ') ;
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OkOH4YaHue nuctTuHra 2.4

Writeln(not ((A = B) or (A = C)));
end.

3anyctute nmporpamMmmy BoolOp2 Ha BBITTOJIHEHME M B KayeCTBE 3HAYCHUI ITepPeMEHHBIX
A, Bu C BBenure 2, 1 u 3. Pe3yiabTaT BRIITOJHEHMS IIPOrpaMMBI TTIOKa3aH Ha puc. 2.3.

NMPUMEYAHME

HanomuvHaem, 4ToObl BBEAEHHOE 3Ha4eHMe ObUlo MPUCBOEHO NEPEeMEHHON, HEeOBX0aMO Mocne
KaXK[0ro BBEAEHHOIO 3Ha4YeHUs1 HaxkaTb 0OHy M3 KnaeuLl: <[poben>, <Tab> wnn <Enter>.
Ha puc. 2.3 noka3aHo, kak BBOA, 3HaYEHUIA 3aBepLUa/ICS HaxaTueMm Knasuium <Enter>.

BBenure A,B,C:

boneme B u menpme C - TRUE

paBHO B mim C - FALSE

MeHbme B u 6onbme mim paBHo C - FALSE
He paBHO B m He paBHO C - TRUE

P W e N

Puc. 2.3. Pe3ynbrat BeiNnoaHeHUs nporpaMmmbl BoolOp2 . pas

OOpaTuTe BHMMaHHE Ha KCITOJIb30BaHHE CKOOOK B mporpamMme BoolOp2. Dtm ckobku
OTHEJISIOT APYT OT ApYyra OonepaHIbl JOTUYECKUX orepaTopoB. VX mpuMeHeHWe KpaliHe He-
obxomumo. Hampumep, B BeIpakeHnn A and B or C BHadasie GyIeT BBIIIOIHEH OIEpaTop
and, a 3ateM — omepaTop or. Ecimu Xe 3TO BBIpaxkeHue NpeActaBuTh B Bume A and (B
or C), To BHauaje OyneT BBITIOJIHEH orepaTop or, a 3ateM — oneparop and. Takum ob6pa-
30M, BHayajle BBHIMOJIHAIOTCS ONEPaTopbl B CKOOKAX, a 3aTeM — OCTallbHble oneparopbl. [1pu
9TOM YYMTHIBA€TCs BIIOXEHHOCTH omeparopoB. Hampumep, B Belpaxkenum not ( (A = B)
or (A = C)) BHauaje BBIMOJTHSIOTCS OIEepaTopbl CpaBHEHUST =, 3aTeM — OIepaTop or, u
B TOCJIEIHIOI OYepeb — OorepaTop not.




Nhasa 3

npOCTble TUNbl AAHHbIX

B mpenbiynimx AByx IJaBaX YIIOMWHAJIOCh Takoe MOHSITUE Kak "Tun naHHbix". Hanpu-
Mep, B mporpamme ProgQOl.pas (cM. JUCTUHT 2.2) oObsiBleHa MepeMeHHas MyAge Tumna
integer. [lo cyiiectBy, TN — 3TO Ha3BaHWE AAHHBIX OIpeAeseHHoro Buaa. Hampuwmep,

_TIpU OOBSIBJIEHUU TIEPEMEHON 00s3aTeIbHO YKa3bIBA€TCSI €€ TUIl, OINPEeaessIomnii Habop O0-
TNYCTUMBIX 3HAYEHUI 5TOM IMEPEMEHHOM M olepauuii, KOTOpble MOIYT Haj HEW BBINOJHSATH-
cs. JIroboe BbIpaxkeHUE BO3BpAIllAeT JaHHBIE OMPEAeJeHHOro Tumna. To Xe caMoe OTHOCUTCS
U K (pyHKUMSIM.

Bce tunbl gaHHbIX s3biKa Pascal genstcst Ha npocmeie i cmpyKmypupoganHbie TUTIbL.

TIpocThiMu HA3BIBAIOTCSI TaKKW€ TUIBI JaHHBIX, 3HAYEHUsI KOTOPBIX HE COAepXkKaT COCTaB-
HbIX yacTeil. K HUM OTHOCSTCSI Cenylollre TUTIbI:

¢ LCJIOYUCIICHHDBIC TUIIDBI; *  JIOTUYECKMU TUI boolean;
¢ BCIUCCTBCHHBLIC TUIIbI; * HCpC‘-II/ICIII/IMHﬁ TUIT;
* CUMBOJIbHBIM TUI char; * HWHTEpPBAJbHbIC TUIIbI.

CprKTprlpOBaHHl:le THUIIbI JaHHBIX ONPCACTAIOT YyNOPAAOYCHHYIO COBOKYIMTHOCTL 3HaAyec-
HUU OJHOTO WJIM HECKOJIbKHUX IIPOCTBIX TUITOB. K HuM oTHOCSTCS CJIEAYIOIIEC TUIIbI:

*  CTpOKM; e  MHOXECTBa,; +  aiibl; *  OOBEKTBHI.
*  MacCUBHI; *  3aIUCH; *  yKazaTelu;

KpOMC TOro, BC€ TUIIbI JaHHBIX OCJATCA Ha cmam)apmnble U noavloeamenbCKue TUIILI.

CTaHIla]JTHbIe THNbI TaHHBIX 110 OTHOIIeHUIO K cucteMe Turbo Pascal sBisiioTcs BCTpPO-
eHHbIMU. K Takum Tumam OTHOCATCsI, HAalIpUMEpP, LCJIOYNCICHHbIC TUIIbI.

ITonb3oBaTenbcKue TUIIbI JAHHBIX CO3JAIOTCSI CaMUM IIPOrpaMMUCTOM. K Takum THUIIaM,
HaIrmpuMep, OTHOCATCA IMEPECYUCIUMBIC TUIIBI U MHOXKECTBA.
I[J'[H OOBSBICHUS T10JIb30BATEILCKUX TUITOB HCITIOJIB3YETCA Clcayronas KOHCTPYKIUA:

Ltype MMs_THMIIa = onpeneJIeHMe THOa;

Dr1a iaBa INOCBsALLEHA IMPOCTHIM THUIIAM JAaHHBIX, a CTPYKTYPUPOBAHHBIC TUIIBI paccMar-
PpUBaAKOTCA B 4YaCTU 2.

LlenouncneHHble Tunbl JaHHbIX

LIEJ'IO‘-II/ICJ'[CHHLIE TUNBI JaHHBIX s13bIka Pascal IEPECYUCIICHLI B tadm. 3.1.

Ta6mmua 3.1. LlenouncieHHble TUITHI JaHHBIX s13bIKa Pascal

HasBaHue TMna AvanasoH 3Ha4yeHun
byte 0..255

shortint -128..127

integer -32768..32767
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OkoHuyaHue Tadnuubl 3.1

HaseaHne tmna Jdnana3oH 3HayeHnin .
word 0..65535
longint -2147483648..2147483647

3HadyeHus TUIIOB byte u shortint 3aHUMAaIOT B MaMsITU KOMIIbIOTEpA OAUH OaiT, 3Haye-
HUS TUIIOB integer u word — aBa 0alita, a 3HaueHus TUIa longint — yeTkipe Oaiita.

3HaueHus 1eJOUYUCIEHHBIX TUTIOB JaHHBIX MOTYT OBITh TpEACTaBJeHbl B MpOTrpaMmax B
NeCATEpUYHOM U IIECTHAALATEPUUYHOM BuIe. B mecATHYHON cucTeMe KaXaoMy paspsiiy
yuciaa cooTBeTcTByeT 3HaueHue oT 0 no 9. B 1mecTHamuaTepuyHOR cucTeMe KaXIoMy paspsi-
Iy 4ncia cooTBeTCTBYeT 3HaueHue ot 0 go 15, mpu atom umdpser ot 10 1o 15 obo3HavaroTCs
MpY TMOMOIIM JaTUHCKUX OYKB oT A no F. Jlns1 xpaHeHUsI OmHOM IecCTHaAaTepUIHON Lud-
pBHl B TIaMSITU OTBOJMTCSI YEThIpe TBOUUYHBIX paspsiia.

JIBoruHOE MpeACTaB/leHUe LIECTHAAUATEPUYHBIX LMGpP, a TakXke M3 COOTBETCTBUE IECsi-
TUYHBIM YMCJIaM TpeacTaBlIeHo B Tadm. 3.2.

Ta6nuua 3.2. [IBonyHoe npeacTanneHve LWecTHaauaTepuyHbIX Ldp

lllectHapguaTepuyHas IIBOMYHOE : HecaTnyHoe
mdpa IpencTaBIeHne YUCIIO
0 0000 0

1 0001 1

2 0010 2

3 0011 3

4 0100 4

5 0101 5

6 0110 6

7 0111 7

8 1000 8

9 1001 9

A 1010 10

B 1011 11

& 1100 12

D 1101 13

E 1110 14

F 1111 15

Eciu ymcno B mporpamme Ha s13biKe Pascal TipelcTaB/iEeHO B IIeCTHAALATEPUYHOM CHC-
TeMe, TO Tepel HUM 6e3 mpobena craButcsa cumboa $. ITpuMepsl npeo6Gpa3oBaHusl ILECTHA-
NLIATePUYHBIX YKMCeJl B IECATUYHBIC MpPeAcTaBiIeHbl B Taba. 3.3.

Ta6nuua 3.3. Mpumepsl NpeobpasoBaHns LWeCTHAALATEPUYHBIXUMCES B IECATUYHbIE

LLlectHaguarepnyHoe I'Ipeo6pa303_aHme ' HecatnyHoe
4ymncno 4YMCIo

1 1*16°=1*1=1 1

C c*16°=12*16%= 1241 12

10 1*16" +0*16°=1*16 + 0 16

2F 216"+ F*16'=2*16+15 47
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OkoH4yaHue Tabnuubl 3.3

lecTHaauaTepuyHoe MpeobpasoBaHne HecsatnyHoe
4yu1cno 4YKnCIo
2A1 2*162+ A*16" + 1*16° = 673
2*256 + 1016 + 1*1 =
512+ 160 + 1
FFFF F*16%+ F*16%+ F*16" + F*16°= 65535
15*4096 + 15*256 + 1516 + 15 =
61440 +3840+240+ 15

K uenouucieHHbIM HaHHBIM MOXHO IMMTPUMECHATDH apI/I(I)MCTI/I‘IeCKI/IC oreparopnl, ori€paro-
Pbl CPABHCHUA, a TaKXe OOUTOBbIE OIri€paTopknl. B peE3yIbTAaTEC NMPUMEHCHUA apI/I(bMeTI/I‘{C—
CKUX U TTOOUTOBBIX OorepaTopoB MoJydaroTCd 3HA4YCHUA LEJIOYUCIICHHOTO TUIIA, a4 B PE3YJIb-
TaT€ NPUMEHCHUA OIIEPAaTOPOB CPABHCHHA — 3HAYCHUA JIOTUYCCKOIO TUIla boolean.

anMepbl MCnoJib30BaHUA LLeJIOYUCJIEHHbIX TUMOB AaHHbIX

BbINOIHUTE B MHTErPUPOBaHHOI cpele nporpammupoBanus Turbo Pascal komanay File |
New, dToOBI co3maTh HOBBIM (alill, W COXpaHWTE €ro Ha AUCKEe TII0J WMEHeM
IntTypes .pas. Benure B Hero TekcT, MpencraBieHHbI B auctuHre 3.1, wiam ot1-
KpOiiTe 3TOT (paiiin ¢ auckeTsl rpu nomoiun komaHasl File | Open (<F3>).

Nuctunr 3.1. MNporpamma IntTypes.pas

program IntTypes;
var

NumByte: byte;
NumShort: shortint;
NumInt: integer;
NumWord: word;
NumLong: longint;

begin
NumLong := 100000;
NumWord := NumLong div 3;
Numlnt := SFF + 1;
NumShort := NumLong mod 3;
NumByte ::= Numlnt;
writeln ('NumLong = ",NumLong);
writeln ('NumWord = ",NumWord) ;
writeln('"NumInt = ',NumInt);
writeln ('"NumShort = ',NumShort);
writeln ('NumByte = ',NumByte);
end.

BeimostHUTE 3Ty MporpamMy, HaxaB KomoOuHamuio kimasum <Ctrl+F9>, a 3atem mpo-
CMOTpUTE pe3ybTaT ee paboThl, HaxkaB KomMOnHaimoo kinasuinl <Alt+F5>. Ha skpane mos-
BSITCSI COOOIIEHMsI, TTOKa3aHHbIe Ha puc. 3.1.

B mporpamme IntTypes ucnons3dytorcst apudmerndeckue omeparopsl div m mod. Orre-
parop div BBITTOJHSET AEJEHHWE IBYX LENbIX YMCEJ — TPU 3TOM OCTATOK OT JeJIEHUsI OTOpa-
ceiBaetrcsl. B maHHOM ciydae B pesynbTaTe meiounciaeHHoro aexeHuss 100000 wa 3 6buto
nonyyeHo 3HaueHue nepemeHHoir NumWord = 33333. Ocrarok ot genenuss 100000 Ha 3
(emMHUIIA), TIOJYYEHHBIH TIpU TMOMOIIM orepatopa mod, ObUT COXpaHEH B IEPEeMEHHOM
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NumShort. [lepemeHHol NumInt ObIT NMPUCBOEH pEe3yJbTaT CIOXKEHUS LIECTHAILATEPUY-
Horo yucina FF c¢ mecartuunoit enunuueii. lectHanuarepuuHomy uncity FF cootsetcTByeT
* IECITUYHOE YUCIo 255 (F*l6l + F*16° = 15%16 + 15*1 = 240 + 15 = 255). Ilocne ciaoxe-
HUs 255 ¢ eAUHUILIEH OBLIO MOJYYEHO YHUCIO 256, KOTOpoe ObLIO MPUCBOECHO MEPEeMEHHOM
NumByte. Ho mouemMy e B pe3yibTaTe nepeMeHHas NumByte okasajach paBHOI He 256, a
nymo? [Jdemo B ToM, 4To mepeMeHHas NumByte mMmeer Tun byte, muama3oH ITOJIOXUTEIIb-
HBIX 3HAYEHUN KOTOPOTO OTpaHMYEH 4YuciIoM 255. DTO OOBSICHSETCS TeM, YTO MOJ Tepe-
MeHHble Tuna byte oTBomWTCS OAMH GailT MaMATH, B KOTOPOM MOXKET ObITh COXpaHEHO
MaKCUMYM BOCEMb IBOMYHBIX eAMHUII. JIBOUUHBIE MPEACTABIEHUS HEKOTOPBIX YMCEN TpU-
BeleHbl B Tabn. 3.4. ;

NumLong = 100000

NumWord = 33333

Numlnt = 256 e
NumShort = 1

NumByte = 0

Puc. 3.1. PesynbTar BbinoaHeHus nporpamMmbl IntTypes . pas

Tabnuua 3.4. [IBonyHoe npeacTasieHne YUCen

OavH GaliT - BoceMb Cxema CootBeTcTBYIOLLEE
ABOUNYHbIX pa3pdaa0B nepesoga B AOECATUHHOE 4YMNCIOo AeCATn4YHoe 4Yncno
00000000 : 0
00000001 17 1
00000010 1%2140*2°=2+0 2
0000001 1 7% £ 1> — 5 & ] 3
00000100 122+ 072"+ 0*2=4+0+0 4
11111110 19274+1°2%+1°2541*2%+ 12341224172 | 254
140"2%= 128 + 64 +32+ 16+ 8 +4 +
2+0
i 1#2744 %2641 %2541 %2441 *2341*2241%2 | 255
141%20= 128 + 64 + 32+ 16 + 8 +4 ¥
2+ 1
NPUMEYAHUE

3Hauenrs Tvna shortint Takke 3aHMMAIOT B MamsiT oayH 6aiAT, 0aHaKo BOCbMOM (NEPBLIN CrieBa)
paspsa, Npy 3TOM OTBOAMTCS Mof, 3HaK (HY/I0 COOTBETCTBYET 3HaK "Mitoc”, a eauHULIE — 3HaK “Mu-
Hyc"). Takum 06pa3oM, MakcMmaseHoe Yncno, Tvna shortint — sto 01111111 = 1728+ 1%25+
1724+ 1*2%+ 122+ 172"+ 1*2°=64+32+ 16 +8+4+2+ 1 =127,

Jns  XpaHeHWsI JeCSITUMHOTO 4Yuciaa 256 TpebyeTcs AEBSITh IBOWYHBIX Pa3psIOB:

100000000 = 1*28 - Takum o0pa3oM, eciu IepeMEHHOI THIIa byte NPUCBOUTH MECATUIHOE
4yUCIIo 256, TO AEBATBIA JBOMYHLIN paspsjl TePAETCH, U B Pe3yJIbTaTe OCTaHYTCS TOJBKO Mep-
Bble BOCEMb Pa3psiioB, 3allOJIHEHHBIE HYJISIMU, TO ecTb — uucio 0. YUuTbiBas 3TOT (hakT,
cienyeT ObITh BHMMATEIBHBIM TIpYM TPUCBOCHUU TIEPEMEHHBIM 3HAueHWN C OoJblIel pas-
PSITHOCTBIO, YeM OMpENeeHO IS 3TUX TMEePEeMEHHBIX MX TUIOM (C MEHbIIei pa3psmHO-
CTB10), TaK KaK 3TO MOXET NPUBECTU K MCKAKEHUIO PE3YIbTaTOB BbIPAXEHUN.
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MpuMmeHeHne NoGUTOBbIX ONepaTopoB

K 1eapiMu 9uciaMu MOXHO MPUMEHSITh TTOOUTOBBIE onepaTtophl (44 cM. pasaen "Onepa-
TOpbI U BbIpaxkeHUs1" B TI. 2). BBIMOJHUTE B MHTETPUPOBAHHON Cpele MPOrpaMMUPOBAHUS
Turbo Pascal komanny File | New, uToGbl co30aTh HOBBIA (bailll, U COXpaHUTE €r0 Ha JUCKE
noja uMeHeM BitOp.pas. BBenure B Hero TekcrT, mpeacTaBIeHHbIN B aUcTUHTE 3.2, K.
WM OTKPOiTe 3T0T (hail ¢ quckeTsl npu momoinu komauas! File | Open (<F3>).

Jnctunr 3.2. Nporpamma BitOp. pas

program BitOp;

var
A, B: byte;
begin
A := 11; {00001011}
B := 6; {00000110}
writeln( '"A="' ,A);
writeln('B= "' ,B);
writeln('not A — '; not A); {11110100 = 244}
writeln (‘A and B = ', A and B); {00000010 = 2}
writeln('Aor B = ', A or B): {00001111 = 15}
writeln('Axor B = ', A xor B); {00001101 = 13}
writeln('Ashl 1 = ', A shl 1); {00010110 = 22}
writeln ("B .shrs2 = *, B shr 2); -{0000000%.= 1.}
end.

3amycTure 3Ty MporpaMMy Ha BBIMIOJHEHUE, HATPUMED, MPU MOMOIIM KOMOMHAIIUM KJa-
BUlll <Ctrl+F9>. PesynabTaT ee paboThl OyAeT BBHIMISAETh, KaK IMOKa3aHO Ha puc. 3.2.

A =11

B =26

not A = 244

A and B = 2

A or B = 15

A xor B = 13
A shl 1 = 22
Bshr2 =1

Puc. 3.2. Pe3aynbTaT BbINoSHEHMS NporpaMMbl BitOp . pas

OnepaHabl, 3anMCaHHbIe B JECATUYHON WJIM LUECTHAALIATEPUYHON (hopMe BO BpeMsI BbI-

MOJIHEHUST TPOrpaMMbl MpeoOpas3yloTcsi B IBOMYHYIO (hOpMY, a pe3yJbTaT OToOpaxkaeTcs B
NeCSITUYHOI (hopMe.

ApubMeTUIYeCcKuii omeparop not BBIMOJHSIET IOOMTOBOE OTpHUIIAaHME. DTO O3HayaeT, 4To
KaXbIi TBOMYHBIN pa3ps 4uciia MPUHUMAET MPOTUBOMONOXKHOE 3HAaueHUue. B maHHOM ciy-
yae neonyHoe yrcsio 00001011 (mecsaruunoe 11) npesparmiocs B 11110100 (necsaruunoe 244).

ApudmeTnueckuii orepatop and BBIIOJHSET MOOMTOBOE YMHOXEHHUE, apubMeTuye-
CKHiIl omepaTop Or — IIOOMTOBOE CJIOXEHHWE, a apu(pMeTUYecKMi omepaTop Xor — IO-
OuTOBOE MCKIIIOYalolllee cioXeHue. Pe3ynbTar BBIMOJHEHUS NMOOUTOBBIX orepanuii and,
Or U XOr MOXHO OIpeneNuTb, PYKOBOJACTBYSICh Taba. 3.5.

Wcxonsd w3 maHHBIX, NPUBEACHHBIX B Taba. 3.5, MOXHO CGhOPMYJIMpPOBAThH CAEAYIOLINE
npaBuia ajsl apuMeTHIecKrux orepaTopoB.

* B ciyyae npumeHeHus: apugMeTUIecKoro oreparopa and, pas3psiabl pesy/bTaTta OyayT paB-
Hbl 1 TONBKO B TOM Cilyyae, eCcid COOTBETCTBYIOIIME Pa3psiibl 000MX OTEPaHAOB PaBHBI 1.
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Tab6nuua 3.5. Pe3ynbtaT npMmeHeHus apudMeTMHECKMX OnepaTopoB and, or U xor

IlepBEI BTopon Onepammst and | Onepanud Orepalysa xor
ornepaHa oTepaH or

0 : 0 0 0 0

0 1 0 1 1

1 ; 0 0 1 1

1 1 1 1 0

* B ciayyae nmpuMmeHeHHUs apudMeTHUECKOro oIllepaTopa Or, pas3psiabl pe3yabTaTa OymayT
paBHBI | TOJBKO B TOM cllydyae, €CIM COOTBETCTBYIOIIWE DPA3psbl XOTs Obl OJHOTO M3
OlepaHIoB paBHBI 1.

* B ciayyae nmpumMeHeHUs apu¢pMETHYECKOIo oOIlepaTopa xor, paspsiibl pesyjabTaTa OymayT
paBHBI | TOJIBKO B TOM CJydyae, €CId COOTBETCTBYIOILIME Pa3psiibl MEPBOTO OMepaHaa He
PaBHBI TeM Xe pa3psiiaM BTOPOTO OIepaHpa.

Oneparop shl BbINOJHSIET TOOUTOBBII CABUT BJIEBO, a omepaTop shr — MOGUTOBBII
CIBUT BIPAaBO Ha KOJMYECTBO Pa3psiioB, yKa3aHHOE B KayecTBE BTOpOro orepaHaa. B
nporpamme BitOp umcxomHoe 3HauyeHueE IMepeMEeHHOII A B IBOMYHOU (hopMme MpeacTaBsi-
erca kak 00001011. B pesynabraTe moOMTOBOro CABMIA 3TOr0 3HAYEHUS BJIEBO Ha OJUH
paspan (A shl 1) momywaerca 00010110 (mecatuuHoe 22). AHaJOrMYHBIM 00pa3oM,
HMCXOAHOE 3HAuyeHWe INepeMeHHoi B B aBomuHoil dopme npexacrasiserca kak 00000110.
B pesynbrare moOUTOBOTO CIBMUra_3TOTO 3HA4Y€HMs BIpaBO Ha JBa paspsaa (B shr 2)
noaydaercsa 00000001 (mecatuuHoe 1).

BeLU,eCTBeHHbIe TUNbl AAaHHbIX
BelecTBeHHbIE TUITH JaHHBIX si3bIKa Pascal mpencraBieHsl B Ta0. 3.6.

Taosmua 3.6. BeriecTBeHHbIE TUTIBI AaHHBIX A3bIKa Pascal

HasBaHve Tuna Jdnana3oH 3HavyeHuin Konnyectso umdp
real Pt U ey P s 11-12

single 1,5*1045_3,4*1038 7-8

double 5+10°324 1 7*10308 15-16

extended _ 1,9*1074951 1 1%10*932 19-20

by -25341..2%%1 19-20

3HaueHus Tuna real 3aHMMAIOT B MaMSATU KOMIIbIOTEpa I1IE€CTb OAWTOB, 3HAYEHUS] TUIA
single — dernipe OaiiTa, 3HaueHMs Tuna double u comp — Bocemb 0aliTOB, a 3HAYECHMS
tuna extended — necsaATh GaMTOB. :

BelectBeHHbIE 3HAU€HMSI MOTYT OBITh MpEACTaBI€HBI B MporpaMmax Ha s3bike Pascal B
dopMe ¢ (PUKCHPOBAaHHOW TOYKOM, a Takke B IKCIOHEHIUaJbHOM ¢opmaTte <MaHTHC-
ca>E<nopsanox>. Hampumep, uucio 0.222 moxHo 3anucarb kak 222E-03, a uwucno
1000 .12 — kak 1.00012E+03.

K [1aHHBIM = BeleCTBEHHOrO THUMA TMPUMEHSIOTCS  apudMeTHYecKue  OmnepaTopbl
+(cnoxeHue), - (BBlUMTaHUE), * (YMHOXEHUE) U / (IeNeHue), a TaKKe OrepaTopbl CPaBHEHMUS.

PesynbTaroM BbIpaxkeHHsI, B KOTOPOM B KauyecTBE OMEPaHIOB HMCIIONb3YIOTCS OTHOBPE-
MEHHO 1IeJIOUMCIIEHHbIE W BEIIeCTBEHHbIE 3HAUEeHMs, OymeT BellecTBeHHoe uucio. [lepe-
MEHHBIM BEIIeCTBEHHOTO THUIA MOXHO MPUCBaWBaTh 1IEJOYMCICHHbIE 3HAYeHHUsI, HO He Ha-
000poT.
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CUMBONbHbIN TUMN OAaHHbIX

3HaUYeHWIO CUMBOJIBHOTO THUITA JaHHBIX char COOTBETCTBYeT OOWH CHUMBOJI KOIOBOM
tabnuipl ASCIT (American Standard Code for Information Interchange — amepukaHckas
cTaHIapTHasl KOAWPOBKA isi ooOMeHa WH@opmaimu). KaxmaoMy cuMBOJy B 3TOil TabGmuile
COOTBETCTBYET OIpEACTCHHBIH 1eJOYMCAeHHBIN Ko B Auana3zoHe ot 0 go 255. TlepemeHHas
CHMBOJIFHOTO THUTIA 3aHUMAET B TIAMSITA KOMIThIOTEpA ONMH OaiT.
» Tabmuua xomupoku ASCII mpencraBneHa B npunoxenuu E.

B Tekcre mporpaMmmbl 3HaueHWsT Tuma char 3akioualoTcs B anocTpodbl, HarpuMmep:
'A', "' (mycToe 3HaueHme), ' ' (mpoben), '-'. K maHHBIM CMMBOJBHOTO THIIA TPUMEHS-
10T orepaTopbl CpaBHEHUS.

PaccMoTpuM mipuMep MCTOJIb30BaHMS CMMBOJILHOTO THMa AaHHbIX. Co3naiite B MHTETPUPO-
BaHHOU cpene mporpammupoBaHusi Turbo Pascal HOBbIN (Dait, M COXpaHWUTE €ro Mo
nuMeHeM CharType.pas. BBemute B Hero TeKCT, TpPEACTABACHHBIM B JIMUCTUHTE 3.3,
WJIA OTKPOMTE BTOT (haiir ¢ auckeTsl Tipu momonn kKomanas! File | Open (<F3>).

JInctnur3.3.MporpammaCharType .pas

program CharType;

var
Letter: char;
Code: byte;
begin

Write ('BBemure cumMmsBos:');

Readln (Letter) ;

Writeln('Kom cvmBoma ', Letter, ' - ', ord(Letter));
Write ('BBeguTe KOO CMMBOJA:');

Readln (Code) ;

Writeln ('Cumeon ¢ komoMm ', Code, ' - ', chr(Code));
Read (Letter) ;
end.

O6parnte BHMMaHKMe Ha BbIB30OB (yHKuMu Read B konme mnporpammel CharType.
®ynkuuu Read umcmonb3yeTcst mJisi TOTO, 4TOOBI OCTAHOBUTH BBITTOJTHEHHME ITPOTPAMMBI IO
TeX Mop, TMOKa IOJIb30BaTe/b HE HaXMET KaKyl-Iu0o KiaBuily. TakuM oOpa3oM, pe3yibTar
paboThl TIpOrpaMMBbl, 3amMylIeHHOW W3 WHTerpyMpoBaHHOW cpensl Turbo Pascal, He Oymer
CKpPBIBATbCSI TIOC/E BBITIOJIHEHUS TTOCJIEAHETO OfepaTopa 3TOH MPOrpaMMbl.

B mporpamme CharType cHayana BBOAMTCS CUMBOJ, KOTOPBIM 3aTéM COXpaHSETCSl B
nepemeHHolt Letter. Ha ocHoBaHMM 3HaueHUsI 3TOH TEpPeMEHHOW TIpM TIOMOILIM CTaH-
napTHOW (yHKumM ord omnpeaensieTcss KOA CUMBOJA. 3aTeM BBIMOJHSAETCSI 00paTHOe NEeCT-
BUE — BBOIUTCS KOO CMMBOJIa B mepeMeHHYI0 Code, Ha OCHOBaHMM 3HAaYeHUsI KOTOpPOM 3a-
TEM OIpeAesieTCs] caM CMMBOJI MPU TOMOIIM CTaHAApTHOU (GyHKUMU chr. 3anomuume smu
dée ¢hyHKyuu, TaK Kaxk TMpU pabOTe ¢ CMMBOJIbHBIMM 3HAYEHUSIMU OHU MCIIOJIb3YIOTCSI OUYEHb
4acTo.

I
' '

Jlornyecknm Tmn gaHHbIX

Jlornveckuii T boolean yXe ynmoMWHaiCs B TpeIblAylleill TiaBe B pasaene "Jlormue-
CKME OmepaTopbl M OIepaTopbl cpaBHeHUA". JlaHHBIE 3TOTO THIIA MOTYT OBITH TOJBKO ABYX
sHayeHuit: True ("Mctuna") u False ("Jloxs"). [lepemeHHas tuma boolean 3aHuMaeT B
MaMSATH KOMITbIOTepa OAWH OaiiT. -
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Mepeyncnumbii TUN OaHHbIX

l'[epe‘mcm/IMLIe THUIIbI JAHHBIX MCHOJIB3YIOTCA OJIA OMNPCACICHUA YIIOPAAOYCHHBIX Habo-
poB 3HAYEHU B BUAE CIUCKaA I/IZ[CHTI/I(i)I/IKaTOPOB, COOTBCTCTBYIOILIUX 3TUM 3HAYCHUSM. Zl]'[f[
OO0BSIBICHUS NEPCUYNCINMOTIO TUIIa JaHHBIX UCITOJB3YECTCA CacAyromasd KOHCTPYKLUA:

I type mMmsa_tuna = (3HaveHmel, ..., 3HadeHueN)

Hampumep, MoxHo o0bsiBUTH TUTT Digits, mpeacraBisioniuii coboit Habop Hudp:

Ltype Digits = (Zero, One, Two, Three);

3aTreM MOXKHO O0BSABUTH MepeMeHHYI0 Tuna Digits:

1var CurDigit: Digits;

B nmaHHOM ciydyae MOXHO TakXKe WCMOIb30BaTh YMPOUIEHHBIA CMOCO0 OOBSIBICHUS Tie-
pemenHoit CurDigit, 6e3 o0bsiBieHUs TuTa Digits:

|var CurDigit: (Zero, One, Two, Three);

Kaxmomy u3 3HaueHUI MEepeuyrcIMMOro THUIMa COOTBETCTBYET HeKoTopoe uucio. [lepBo-
My 3HAUYE€HUIO COOTBeTCcTBYeT uucio 0, Bropomy — 1 u T.0. 1 U3BAEYEeHUs 4YUCIa, COOT-
BETCTBYIOIIETO 3HAYEHUIO TMEepeYMCIMMOTO TUIAa, UCIIONb3yeTcs craHgaptHas (yHkuus Ord
(paccmarpuBanach B paszaene "CUMBOJBHBINA TUI AaHHBIX"). Hampumep, pe3yabTaToM BbI-
nojsHeHust @ynkuuu Ord (One) Oyner 1.

PaccmoTtpuM paboTy ¢ mepeducauMbIMUA TUTIAM JaHHBIX Ha clienytomieM npumepe. Eciu B
NporpaMMe, KpoMe BBILIEYIOMAHYTOM nepemeHHoi CurDigit oObaBuTh nepeMeHHyo Four
ThMNa integer, To el MOXHO MPUCBOUTh 3HAUYEHME MPU MTOMOIIU CJISAYIOIIEro OorepaTopa:

Four := Ord(One) + Ord(Three);

K naHHBIM TMepeyucinMoro Thma MOXHO MPUMEHSTH OMepaTtopbl cpaBHeHUs. Hampumep,
nipu Bei3oBe GyHKIMK Writeln (One < Three) ; Ha 3KpaH Oyner BoiBeneHo 3HaueHue TRUE.

NPUMEYAHUE

Mpw nonbiTke Bbi3oBa GyHkUMK Buaa Writeln (One) , Ha aTane KOMAMNAUMA NporpaMmmsl, By-
neT BblgaHo cooblueHne o6 owmnbke. [leno B ToM, YTO S3blk Pascal He noaaepXuBaeT Herno-
CPEACTBEHHbI BbIBOA, 3HAYEHUIA MEPeYNCIMMOro TUna, NO3TOMY 3a peann3aumio NoaoOHbIX
3aa40TBEYAET CaM NPOrpaMmMuCT.

MHTepBaﬂbele TUnbl gaHHbIX

I/IHTepBaJ'[I)H])IIL/'I THUIT JaHHBIX ITO3BOJSACT OIPCACINTD YEeTKUIM Nuara3oH LEeJOYMCACHHBIX
WA CHUMBOJIbHBIX 3HAYE€HUM. l_[pI/I Kaxaomn orepauuu C HepeMeHHOﬁ MHTCPBAJIBHOI'O THUIIA
KOMIMUJIATOP MPOBEPACT, HAXOOAUTCA JIU €€ 3HAUYCHUEC BHYTPU YCTAHOBJICHHOTIO AJId HEC HHa-
ITa3oHa.

l_[pI/IMepI)I O0BSBICHUS TIIECPEMEHHBIX MHTCPBAJIbHBIX TUIIOB:

const 5
Monday = 1; Tuesday = 2; Wednesday

= 3; Thursday = 4;
5; Saturday = 6; Sunday = 7;

Friday =
type
ABC = 'A'..'Z";

Digits = 0..9;
WorkDays = Monday..Friday:
Holidays = Saturday..Sunday;




BBoA, M BbIBOA AaHHbIX

JlroGass mporpaMMa, eciii B Held He pealli30BaH BBOA M BBIBOI JaHHBIX, MMEECT Majo -
cMbicina. YTo MoJb3bl B MTPE, €CIM OHA He pearupyeT Ha HaXaThe KJIaBMIIN WJIU He TOKa3bl-
BaeT HUKAKHUX UTPOBBIX ICHCTBUIA; YTO IMOJB3bI B TEKCTOBOM DPEIAaKTOpPE, KOTOPHIA HE IO-
3BOJISIET BBOAUTH TEKCT MM He OTOOpaXkaeT BBEAEHHbIE CUMBOJbBI Ha d9KpaHe MOHUTOpa?

ITon BBOmOM HAaHHBIX TOApa3yMeBaeTCs Ilepemaya IporpaMMme Ha 0OpabOTKY KaKoii-
HUOYTh MHGOPMALMU M3BHE. BBIBOI MaHHBIX — 3TO OOpATHBIN TpoLiece, KOrma pe3yIbTaThl
00paboTKU MHGbOPMALIMKU MepeaaloTcsl MporpaMMoil Ha pa3jnyHble YCTPONCTBa KOMITbIOTEPA
(3KpaH MOHMTOpA, MMPUHTEP, KECTKHMIA TUCK U JP.).

B npumepax u3 npeablAyIIMX IJ1aB yKe MCIOJIb30BaIuCh CTaHIAPTHBIE MPOLIEAYpPhl BBOAA
(Write, Writeln) u BeiBoga (Read, Readln) si3bika Pascal. B 310t riiaBe oHM paccMoOT-
peHbl monpobHee. Kpome Toro, B pasiene, MOCBSIIEHHOM BBbIBOAY JaHHBIX, 3aTPOHYT BO-
mpoc (hopMaTUPOBAHHOIO BBIBOAA. B KOHIIE INTaBBl pacCCMOTPEH MpPUMeEpP MPOrpaMMBbI, B KO-
TOpOW OpraHM30BaHa 3alMCh M YTEHHWE TaHHBIX C MCIIOIh30BaHMEM TEKCTOBOTO (haiija.

Mpouenypbl BBOAA AAHHbIX

st uyTeHust naHHBIX U3 (DaiiloB M BBOAA C KJIAaBMATYypbl MCMOJb3YIOTCS Mpouenypbl Read
u Readln. OHM oTaMYalOTCsl XapakTepoM CUMTBbIBaHMSI JaHHBIX. B ciyuyae urenHust us caii-
na, npouenypa Read cuuThiBaeT maHHbIe MOCIeNOBAaTeNbHO, 3HAUeHWE 3a 3HAUYEHUEM, a
npouenypa Readln — moctpouHo. B ciyyae BBoma ¢ KjaBMaTyphbl MocienoBaTelbHble Mpo-
uenypel Read MoryT cuuThIBaTh JaHHBIE KaK M3 ONHOW CTPOKM 3HAaYeHWH, Tak M U3 He-
CKOJIbKMX, a Ul Kaxnoi npouenypbl Readln 3HayeHMs CUMTHIBAIOTCA € HOBOM CTPOKHM
(mocne Haxatus kiaaBuiiu <Enter>). [IpoumtiocTpupyem 3T0 Ha mpUMeEpeE.

[MpeanonoxuM HeoOXOAMMO BBECTH C KJIaBMATyphl 3HAUEHUS ABYX MEepEeMEHHBbIX (Ha30-
BeM UX A U B) Tuna integer ¢ ucnosb3oBaHuEM ABYX npoueayp Read:

Read (A) ;
Read (B) ;

Haan/IMep, pacCMOTpUM CJICAYIOLIYIO IMOCJACAOBATCIbHOCTL HaXaTus KJIaBUII JJIA BBOJA
JaHHBbIX:

12 100<Enter>
12<Enter>100<Enter>
12<Tab>100<Enter>

Hdpyrumu cinoBamu, Ajisl mocienHeil mpouenypbl Read BBoo NaHHBIX 00SI3aTENbHO IOJ-
XKeH 3aBepluaThcs HaxkatweM Kiasumu <Enter>, a mig mepBoil — He 00s3aTelIbHO, TaK

KakK BTOpasl Ipolieaypa MOXeT IMpOomoKaThb CUUTHIBATh JaHHbIE M3 TOW Xe CTPOKM BBEIEH-
HBIX 3HAYEHU M.

3amMeHUM B 3TOM TipumMepe npouenypbl Read Ha nmpouenypsl Readln:

Readln(A);
Readln (B) ;
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B aToM ciyyae mpu BBOIE MaHHBIX, MOC/IE KAXAOTO BBEAEHHOTO 3HAUYE€HUSs, 00s13aTeIbHO
HeoOxomuMo HaxumaTth kiaBuiny <Enter>:

Ll 2<Enter>100<Enter>

D10 00BSICHSIETCS TeM, UTO Kaxmas mnpouenypa Readln cuuThiBaeT 3HaYeHUSs; HauMHas
C HOBOM CTpOKM.

IIpouenypst Read u Readln mmeer nBa ¢dopmara 3amucu. [lepBbiit ucmonab3yercs mpu
CYUTBHIBAHWM NaHHBIX U3 (haiIoB:

Read (F, X1, X2, ..., Xn) ;

I'me F — s10 mepemeHHasl, cBsA3aHHas ¢ ¢aitoM, a X1, X2, ..., XIO — CIUCOK Iie-
PEMEHHBIX, JJIST KOTOPBIX CUUTHIBAIOTCS TaHHBIC.
» IlogpoOHo pabota ¢ (aitnamu paccmarpuBaeTcs B riaase 10.

Bropoii hopmart ucrosib3yeTcs sl BBOAA JaHHBIX C KJIABUATYPBI:

| Read (X1, X2, ... Xm);
Fmex1, X2, ..., XII — CINCOK MepeMeHHbIX, 3HAUEHNS KOTOPBIX BBOLSTCS MOJIb30-
BaTeJIEM.

3HaYeHUsT MMepEMEHHBIX JOJIKHBI BBOAUTHCS B CTPOrOM COOTBETCTBMM C MX TMIamu. Ha-
MpUMep, eclii TiepeMeHHass X1 MMeeT TUIT integer, a BBOOUTCA CUMBOJIbHOE 3HAYeHUE, TO
OyzmeT BbIIAHO coollleHHe 00 olMOKe BBOIA-BHIBOJIA.

|
Mpoueaypbl BbiBOAA AaHHbIX

Jlyist BEIBOIA MaHHBIX B (hailyl, Ha 3KpaH MOHUTOpA WJIM Ha TIPUHTEDP MCIOIB3YIOTCS TIPO-
nenypbl Write m Writeln. Ilpouenypa Writeln ornuuaercss ot npouenypbl Write tem,
YTO J00ABIISIET K BBIBOAMMBIM JTaHHBIM CMMBOJI MEpexoaa Ha HOBYIO CTPOKY.

IMpouenypa Write (tak e Kak u mpouenypa Writeln) umeer gsa opmara 3amucu.
[lepBoiii hopMa UCTIONB3YETCS AJIS1 BhIBOJA JAHHBIX B (haiii:

|Write(F, X1, X2, ..., Xn);

I'me F — 310 mepemeHHas1, cBsizaHHas ¢ ¢aiiiom, a X1, X2, ..., XII — CIHCOK BbI-
BOJMMBIX 3HAUYEHUIA.
Bropoii hopMaT 3amucu UCTIOIb3YeTCs AJIsT BHIBOAA JAHHBIX HA 9KpaH MOHMTOpA:

Write (X1, X2, ..., Xn);

dopmaTnpoBaHHbIii BbIBOA,

B mpouenypax Write u Writeln misg Kaxmoro BbIBOZMMOIO 3HAa4eHUS MOXHO yKa3aThb
¢opmMar BbIBOJA.

¢OpM3TMpOBaHHbIﬁ BbiBOA4 AaHHbIX HeBeLWeCTBEeHHbIX TUMOB

st hopMaTpPOBaHHOTO BBIBOAA MAHHBIX HEBEIIECCTBEHHBIX THITOB MCIOJB3YETCS Clie-
NyroIasi KOHCTPYKIIUS:

|| 3HAYeHMe:: IMPMHAE _I10J1s_BEBOAA

Ecnm muprHa 1Moy BHIBOIA TPEBHIIIACT KOJIWIECTBO (P WIM CHMBOJIOB BBIBOIMMOTO
3HAYEHMsI, TOTJAa 3TO 3HAUeHWE JOTONHSETCS cjieBa MpoberaMyu 0 yKazaHHOM miamHBL. Ha-
TIPUMEp, MPHU BBI30BE CICAYIONTNX TPOIIEIYP:
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Writeln('llmak', 'Kpuin', 'Anexceesuu');
Writeln('llmak', ‘'Jioommuna', 'BragumMmupoBHa';

Ha 9KpaH OyayT BBIBEACHBI CICOYIOIINE CTPOKH

lInaxiOpuitAnekceeBuY
lnaxJlioonMuiiaBraoyMUMpoOBHA

Ecmm Xxe nmisa BbIBoma 3THX JaHHBIX IIPUMCHUTD q)OpMaTPIpOBaHHbIﬁ BBIBO:

Writeln('llmak':6, 'Opuin':9, 'Anexceesuu':14);
Writeln('llmak':6, 'Jioovmuna':9, 'BmammmmuponBHa':14);

TO (baMWINSI, UMSI U OTYECTBO OYIYT BHIBEIEHBI B TOJISIX IMUPUHON 6, 9 1 11 cUMBOJIOB cO-
OTBETCTBEHHO:

lIrrak Opum ATlekceeBmnY
llrrak  Jloovmia BrraoMMypOBHA

ITomoOHBII TTOIXOM, y,I[O6HO UCIIOJb30BaTh, HAIIpUMEDP, MPU BBIBOAC NAHHLIX B BUIC Tab-
JIMIbI C BbIpABHMBAHUCM 3TUX JAHHBIX B CTOJIONAX II0 IIpaBOMy Kparo.

¢OpMaTI/IpOBaHHbII7I BblBOA4 AaHHbIX BeLleCTBeHHbIX TUNOB

B ciyyae BbIBOmA BEIlIeCTBEHHBIX OJAHHBIX, IIMPWHA TOJSI OMpenessieT KOJTUYECTBO OTO-
OpaxkaeMbIX pa3psaoB yucena. [Ipy 3TOM 3HaueHHME BBIBOIUTCS B OKCIOHEHIIMAIBHOM (hOp-
Mate. Hampumep, B pe3ysibraTe BbI30Ba CJEHYIONICH MPOLETYPHI:

Writeln(5.2:10, 0.324:11); |

JaHHBbIC Ha 9KpaH 6y)1yT BHBC,Z[CH])I B CJI€OYyIOLIEM BUIEC:
5.200E+00 3.2400E-01 ]

Ywucno 5.2 6bU10 0OTOOPaXkeHO B Mojie MuUpuHOK 10 cumBosoB: _5.200E+00 (cuMBOIy
MOMYEPKUBAHMS COOTBETCTBYeT Mpoben). Yucio 0.324 ObUIO OTOOpaXkeHO B IOJIe IIMPU-
Ho#t 11 cumBonoB: _3.2400E-01. :

Ecnmu HeoGxomMMo BBIBECTH BeIECTBEHHOE 3HaueHHMe B dopmare ¢ (pUKCHpOBaHHOM
TOYKOM, TO MCIIOJIB3YETCs ellle OfHa, pacIIMpeHHasT KOHCTPYKIIUS:

1 3Havenne: mmprHa noss_BrBona:mMpPMHA OPOCHOM YacTy |

B sToMm cnyyae mpencTaBIeHHBIN BBIIIE BBIBOB mpouemypbl Writeln MoxXHO OBUIO OBI
MepernucaTh CIEAYIONIMM 00pa3oM:

| Writeln(5.2:10:4, 0.324:10:4); ]

B PEIYJIbTATE NJAHHBIC Ha 9KpaH 6y,£[yT BBIBEICHBI B CJICAYIOIIEM BUIEC:
| 5.2000 0.3240 |

3anncb U YTeHUue AaHHbIX U3 TeKcToBoro dgaina

Hecmotpst Ha TO, 4TO paboTa ¢ daittamu paccMarpuBaercd B miaBe 10, 3mech KpaTtko Oy-
IIeT 3aTPOHYTHI CJICAYIOINIME BIOPOCHI: 3alKMCh JaHHBIX B TEKCTOBBIN (haill M YTeHUE JaHHBIX
U3 TeKCTOBOro (aitma. YTeHWe M 3ammuch MAHHBIX BBIMOJHSETCS TMPU TOMOIIM TPOLEIYP
Readln u Writeln.

Jlns mocTyma K TEKCTOBBIM (DaiijlaM HCITONB3YIOTCS TepeMEeHHbIe CTaHTApTHOTO THIIA
Text. CoszmaiiTe B MHTETpUPOBAHHON cpene IporpammupoBaHus Turbo Pascal HOBEIN aiin
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M COXpaHUTe ero mom uMmeHeM Text IO.pas. BBemure B Hero TeKCT, MpeacTaBIeH-

HbIA B juctuHre 4.1, wiu oTKpoiite 3TOT (Gaiil ¢ AUCKETHI MPH MOMOLIM KOMaHIbI
File | Open (<F3>).

INuctuur 4.1. Mporpamma TextIO.pas

program TextlO;
var
F: Text;
FirstName, FatherName, LastName: string;
begin
{BBoxn mmeHu}
Write ('BBeguTre mmMmsa:');
Readln (FirstName) ;
Write ('BeeguTe oTuecTBO:');
Readln (FatherName) ;
Write ('BBemure damvmnmo:') ;
Readln (LastName) ;

{3anuce B damnmn}
Assign (F, 'MyName.txt') ;
Rewrite (F) ;
Writeln (F, FirstName) ;
Writeln (F, FatherName) ;
Writeln (F, LastName) ;
Close (F);

{CunTHIBaHMe M3 odamnnal
Reset (F);

Readln (F, FirstName) ;
Readln (F, FatherName) ;
Readln (F, LastName) ;

Close (F);

{BeIBOO MMEHM Ha SKpaH}

Writeln('Cumrano mmsi: ', FirstName);

Writeln ('Cumrano oTdyecTBO: ',FatherName);

Writeln('Cumnrana dammnms: ',LastName);
end.

B mporpamme TextIO, xkpome Ttuma Text, McHoib3yeTcs elle OAWMH CTPYKTYpUPOBaH-
HBI TUII — String. DToMy TUITy COOTBETCTBYIOT CTPOKU I€peMEeHHOM IIMHBI oT 1 mo 255
CHMBOJIOB.

» [logpobHo THIT String paccMaTpuBaeTcs B IJ1aBe 8.

BHauane mnporpaMma coxpaHsieT CTPOKM BBENEHHbIC T[OJb30BaTeeM B TEPEMEHHBIX
FirstName, FatherName u LastName. 3aTeM 3HaueHMe 3THX IEPEMEHHBIX 3aIMChIBAET-
csl B TEKCTOBBIM (hailyl, ompenensieMblli nepemeHHoit F, mpu momomm mpouenypsl Readln.
Jng HazHayeHMs] TepeMeHHOl F» HeKoToporo aiila MCIIONb3yeTcsl Ipoleaypa Assign.
st otkpeiTust daitna F Ha 3amuch B Hero JaHHBIX HMCIIOJb3yeTcs Ipolenypa Rewrite.

NPEAYNPEXAEHUE

Ecnun ¢aiin cywiecTByeT, TO ero crapoe coaepxmmoe 6yaeT yTepsiHo, ecnv xe Takoro daiina
He CYLLIeCTBYET, TO OH OyAeT CO30aH. '
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Ilocne 3anucu 3HaYeHUI MepeMeHHbIX FirstName, FatherName u LastName B daiin
F, aror ¢aiin 3akpbeiBaeTcs npu noMolinu npoueaypsl Close.

3areM TeCTOBBIN (haill OTKPBIBACTCS JJISI YTEHUS TP MTOMOIIM Tpoieaypsl Reset, m u3
Hero B nepeMeHHble FirstName, FatherName u LastName mocienoBaTelbHO CUMThIBA-
I0TCS TPM CTPOKM, TIOCNIE Yero (paityl oImsTh 3aKpbhIBaeTcs. B KOHIE MPOTrpaMMBl OCYIIECTB-
JISIeTCSl TECTOBBIN BBIBOJ Ha 2KpaH copepxkumoro nepemeHHbX FirstName, FatherName
u LastName. !



Maead

OnepaTopbl BeTBJIeHUSA

OriepaTopbl BETBJIEHUS BBITIOJHSIOT Iepexol K KaKoMy-HUOydb OJIOKY IIPOrpaMMHOIO Koia
Ha OCHOBaHMM ITPOBEPKM HEKOTOPOTO YCJIOBUS. B KauecTBe yCJIOBUSI BETBICHUSI MCIIOJIb3YETCS
3HaYeHME JIOTMYeCKOro BhipaxeHus. B s3bike Pascal mcrnosib3yercst aBa ornepaTopa BETBICHUS:
YCIIOBHBINM omnepaTtop if U omeparop BbIOOpa case.

YcnoBHbI onepaTtop if

Orneparop if (B mepeBome ¢ aHmimiickoro "if o3HauaeT "ecin") MOXKET ObITh 3amucaH
IBYMSI CIIOCOOaMU:

if BmpaxeHme ycsioBus then 670K_ orepa TOPOB;

n

if Bmpaxenme ycsoBus then 6ok _onepaTopoB
else 6JIOK_orepa TOpoOB;.

Ecnu BbIpaxeHue ycaoBUSI BO3BpalllaeT 3HaueHue True, Toraa BBITIOJHsIETCST OJI0K orepa-
TOpOB, CIIeAYIOIIUX Tocie cjioBa then, (B mepeBoie ¢ aHrauiickoro "then" o3Havaer "T0") B
MPOTUBHOM CJiydae BBIMOJIHSIETCSI OJI0K OIepaTopoB, CIEOYIOIIMI mocie cioBa else (B mepe-
BoZIe C aHIIMIiCKOro "else" o3Hauaer "uHaye").

NMPUMEHAHUE

O6paTtnTe BHMMaHKWe Ha To, Y4TO rnocre 6110ka ornepaTopoB, PACroNOXEHHOro Mexay CloBamMu

then n else, pasgenutens onepaTopos (“;") He cTaBUTCS.

Bnokun oneparopos

OmnpenesinM, 4To Takoe "OJIOK omnepaTopoB”. BJIOK orepaTopoB MOXET COCTOSITb M3 OfI-
HOro omepaTtopa (B 3TOM Cllyyae OH HMYEM HE OTJIMYAeTCs OT OOBIYHOIO oIleparopa) Wid 13
HECKOJIbKUX ONepaTopoB. bBJIOKM omepaTopoB, COCTOSIIME M3 HECKOJbKUX OIepaTopoB,
TaKKe Ha3bIBAIOT COCTABHbIMHM omneparopamu. COCTaBHOI oOIlepaTop AOKeH HauyMHAThCSl CO
cJioBa begin 1 3aKkaHYMBaThCsI CIOBOM end. DTU ABa CJIOBa MOXHO CPaBHUTh CO "CKOOKa-
MH", OTPAaHWYMBAIOIIMMHU HECKOJbKO ormepaTopoB. KOHEUYHO Xe, OIWH omepaTop TOoXe
MOXHO OrpaHWYMUTH cjloBaMU begin ¥ end, oAHAKO 3TO SBJSETCS M3JIUIIHUM M CHUXKAET
YI000YMTAEMOCTh MCXOTHOTO TEKCTa MPOTPaMMBI.

Ecmu B BetBUM then wiu BetBu else omepatopa if mpeamnosaraeTcs BBIIOJTHEHUE ABYX
win 0ojiee OMnepaTopopoB, TO OHMU JOJLKHBI OBITH 0O0BeAMHEHBI B 0J0K. To XXe camoe OTHO-
CUTCS M K OIepaTopy BbIOOpa case, a TakkKe IS ONepaTopoB IIMKIIOB, KOTOpPble OYymyT pac-
CMOTpEHBI B cliemylolleil maBe. PaccMoTpuM mpumep.

if A > B then
begin
A := B;
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C := 100;
end;
B := 200;

Ecan 6b1 onepatopet A ;= Bu C := 100 He ObuM 0ObeAVHEHBI B OJIOK, TO IPU BbI-
MOJIHEHUU ycioBUs A > B ObuUT Obl BBHINIOJIHEH TOJBKO orepatop A ,: = B, a oneparop C

:= 100 BbINOJHSJICS Obl B TIOOOM ciyyae. biaarogapsi ucrnoJib30BaHMIO CJIOB begin u end,
MPU HECOOIONEHUN YCIIOBUSI A > B BBIIIOJIHEHME IIPOTPaMMBI Cpa3y MEePEeXOmuT K olepa-
Topy B := 200.

A Temepb pacCMOTPUM TMpHuMep oreparopa if ¢ BeTBbIO else:

if A > B then

begin
A = B;
C :=100;
end else \
begin
A = C;
C :=200;
end;
B := 200;

B sTOM Ciydae mpu HecoOMomeHur yciioBus A > B BbImonHseTCs OJIOK OINEpPaTopos,
crenyommii mocie ciaosa else. OOpaTuTe BHUMaHKME Ha TO, YTO MEXIY OJOKOM OIeparo-
poB BeTBU then U cioBoM else pasnenutens “;” He CTaBUTCS.

CrnoBa begin 1 end TakXe MOJE3HbI P UCIOIB30BAHUM BJIOXEHHBIX OIEPATOpoB if),
KOIa BO3HMKAET HEOAHO3HAYHOCTh IMPHUHAIIEXHOCTH BeTBU else. PaccMmorpuM cremyio-

LIV TpUMeED:

if A> B then if B > C thena := B else A := C;

B manHOM ciiygae BeTBb else OymeT OTHOCHMThCS K ONvKaiiimemy orepatopy if ¢ ycimoBuem
B > C. Ecaum ke 10 XapaKkTepy BBIITOJTHEHMsI IPOrPaMMBbl 3Ta BETBb JOJKHA OTHOCUTECS K Iep-
BOMY oIlepaTopy if, Torma BJIOXEHHBIN orepatop if HeoOXOMMMO BBIICIUTH KakK OJIOK:

if A > B then

begin
if B > C then A := B;
end else A := C;

[IpuMep UCIIONE30BaHNU onlepaTopa 1

B kauecTBe TIpMMepa WMCIOJIb30BaHMS YCIIOBHOrO orepatopa if cosmamuM IporpaMmy,
MpeoOpPa3oBHIBAIOILIYI0 UYKCIO M3 HIECTHAALIATEPUYHOro ¢dopMara 3aluch B JECATUYHBIN
dopmar/ Coznaiite B uHTerpMpoBaHHOil cpene Turbo Pascal HOBbIN haiin U coxpaHUTe ero
non nMeHeM HexToDec.pas. BBemure B Hero TeKCT, MPEICTABICHHBIN B JINCTHHTE o
5.1, wnmm oTkpoiiTe 5TOT (ailn ¢ OUCKeTHl Tpyu momomy komaabl File | Open
(<F3>). a4

Jiuctunrs.1.MNporpamma HexToDec . pas

program HexToDec;
var
Hex: char;
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OkoOH4aHue nucTtuHra 5.1

begin
Write ('BBeguTe mecTHamuaTepuuHylo uuopy:');
Readln (Hex) ;

if Hex in ['0'..'9"]
then Writeln (Hex,' = ',Hex)
else if Hex.in ['A'..'F']
then Writeln(Hex,' = ', Ord(Hex)-55)
else " if Hex in ["a'." " "£Y
then Writeln(Hex,' = ', Ord(Hex)-87)
else Writelr ('lIndpa BBemena HeBepHO!');
Read (Hex) ;
end.

B niporpamme HexToDec BBoAMTCSI HEKOTOPHIA CUMBOJ, a 3aTeM MPOBEPSICTCSI €ro 3Ha-
yeHre. O6paTuTe BHUMaHUE Ha OIlepaToOp CpaBHEHUS in. DTOT omepaTop MCHOIb3yeTCs st
TOTrO, YTOOBI MPOBEPSITh, BXOOWT JM 3HA4YCHME IIEPBOrO OIepaHaa B HaOOp 3HAYCHMI, yKa-
3aHHBIM B KayecTBe BTOPOIO ollepaHma. B maHHOM IipuMepe B IepBoM olieparope if mpo-
BEpsIeTCSI, OTHOCUTCS JIW BBEACHHBIII CUMBOJ K Habopy cumBosioB '0' . . ' 9'. Ecim 310 yC-
JIOBUE BBITIOJHSETCS, TOTNa BBEACHHAs LIECTHAaALATepUyHasi Ludpa coBmamaer ¢ AecsITUY-
HOII 1MdPOIi, ecim Xe 3TO YCJIOBHME HE BBIMOJHSETCS, TOrma IporpaMma IepeXOmuT KO
BTOpOoMY omepatopy if. Bo BTopoM omeparope if mpoBepsieTcst, OTHOCHTCSI JTM BBEICHHBIN
CHMBOJI K Habopy cuMBojioB 'A' . . 'F'. EcaM 3TO ycJOBHe BBITIONHSETCS, TOLIA IIPH TI0-
moi pyHkuun Ord onpenensercs:s kon ASCII BBeneHHOro CMMBOJIa, a 3aTeéM W3 HEro BbI-
gyuTaeTcsd 4yuciao 55. Hampumep, LIeCTHAALUATEPUYHON Lmdpe A COOTBETCTBYET ACCATHUYHOE
yucio 10, a cumBoa 'A' umeer kox ASCII 65. Takum o0pa3oM, UIsT ONpeacaeHUs Iecsi-
TUYHOTO 3HAYCHUSI JOCTATOYHO ITPOCTO BBIYECTh M3 KOda CMMBOJIA YMUCIO 55. AHAJIOTMYHBIC
JIECTBYS BBHITIOJHSIIOTCS M B TOM CJlydae, €CJIM ObUla BBelIeHa He IMPOMNMCHAsI, a CTpOYHAast
OykBa — TOJBKO B 3TOM ciiydyae 13 koga ASCII BBeneHHOro cCMMBOJIa BbIUMTAETCSI YMCIO 87.
B ToM cnydae, ecaim BBeAEHHBIN CMMBOJI He momamaeT HU B uHTepBan '0' . . '9', HuU B uH-
TepBas 'A'..'F', Hu B uHTepBan 'a'..'£f', To Ha BKpaH BBIBOOUTCSI COOOIIECHUE O TOM,
4TO IIeCTHAALaTepudIHas mudpa ObUla BBeACHA HEIIPABWIIBHO.

Iocnennmnit omepatop Read (Hex) wucmonb3yercsl IJisi OCTAHOBKU BBITIOJIHEHUS IIPO-
rpaMMmbl 10 Haxatus kiaaBuiuu <Enter>.

Onepatop BbliOOpa case .

Omneparop case HCITOIb3YeTCs IJIsl BETBJICHUs, KOIrIa MOXKET CYIIECTBOBaTh Oojiee IBYX
BO3MOXHBIX Pe3yJIbTaTOB BBIPaXKCHMsI YCIOBHUsI. B 3TOM ciydyae omepaTop case AeiaeT TeKCT
nporpaMMsbl 6onee HamsaHbM. Hanpumep, B nporpamme HexToDec (mactuHr 5.1) U3 npe-
NIBIOYIIETo pa3ieiia ynoOHee MCITOIb30BaTh UMEHHO OIepaTop case, TaK KakK IpoBepKa 3Ha-
yeHusl TepeMeHHOI Hex BbImojiHsieTcsl TpvKabl. Tak ke Kak v onepatop if, omeparop
case uMeer IBe (OPMBI 3aMlCH:

case BHPaxXeHue yCJIOBuUs of
3HauveHmel: OJIOK _omnepaTopoB;
3HaveHneN: OJIOK orepaToposB
end;

n
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case BmpaxeHue ycusoBus Of
3HayeHnel: O6JIOK_ONEparTopoB;

3HaveHmeN: OJIOK OIlepaTopoB
else 6uok_oneparopos
end;

brok omepaTopoB BETBU else BBHIMOIHSETCS B TOM CJIydae, eClId Pe3yJIbTaT BhIPaskKeHUS
YCIIOBUSI HE COBIAJaeT HU C OAHUM W3 3Ha4YeHWi BoIOOpa. Eciu pe3ynbTaT BhIpaskeHHUS YC-
JIOBUSI He COBMAgaeT HU C OOHUM M3 3HAYEHUI BbIOOpa, M BETBb €lSe OTCYyTCTBYET, TO BbI-
MOJIHEHUE TPOTrpaMMBbl TMPOAOJIKAETCS € OIepaTropa, Cleaylolero 3a cioBoM end, 3aBep-
[IAOIIUM oOfepatop case. Eciu pe3ynbTaT BbIpaXXeHMs YCJIOBHS COBIAgaeT C ONHUM U3
3HaYEHU BLIOOpPA, TO BBHIMOJHSETCS TOJBKO COOTBETCTBYIOIIMIA OJIOK KOJA, a 3aTeEM BBIMOJI-
HEHUE TPOrpaMMBbl MPOJOJIKAETCS C OIepaTopa, CIeIyIolIero 3a KOHCTpyKIMeil case-end.

PesynbraT BhIpaXXeHUSI YCIOBUS TOJKEH OTHOCHUTHCS K LIEJIOYKMCIIEHHBIM TUIIaM byte,
shortint win integer; K JormyeckoMy Tuiy boolean mim cuMBoJbHOMY TUIy char.
PaccmoTpuM mpuMephl 3amicy 3HAYeHUI BBIOOpa orepaTopa case, MNpeACTaBIeHHBI B
ucTuHre 5.2.

JInctnur5.2. MNprmepsbl 3anncr 3Ha4eHnin Bbibopaonepatopacase

case A of
1l: Writeln('A=1"');
2, 4: Writeln('A=2 i A=4");
3, 5..10: Writeln('A=4 unu B MHTepBaie or 5 mo 10');
Ord('F'): Writeln('A=70");
end;

case Ch of
'D': Writeln('CumBoa D');

'E', 'F': Writeln('CumeBon E mum F');
'A'..'C': Writeln ('CumMBos, B MHTEepBajyle or A no C');
Chr(71): Writeln('Cumson G');

end;

Kak BMIHO B JMCTUHTE 5.2, pe3ylbTaT BBIPAKCHUS YCIOBUSI MOXET COIOCTAaBIISIThCS He
TOJIBKO C OTHCIbHBIMU 3HAYCHUSIMH, HO W CO CIMCKaMU 3HAYEHW, WHTEpBAJaMU U PE3yib-
TaTaMM, BO3BpaIlacMbIMU (DYHKIIUSIMU.

Mpumepsbl UCNONL3OBaHUSA oneparTopa case

[lepenuitieM co3naHHYI0 B MpedblayllieM pasneiie nporpamMmy HexToDec (JIMCTMHT 5.1),
3aMeHUB oreparopsl if Ha omeparop case. [l 3TOro OTKpoiiTe B MHTErPUPOBAHHOU cpe-
ne Turbo Pascal ¢aitn HexToDec.pas, BbIoJHKUTe KoMaHoy MeHio File | Save As u co-
XpaHuTe Komnuio atoro daiina nmon umeHeM HexToD 2 .pas. M3meHurte coaepxumoe caiiia
HexToD_2 .pas B COOTBETCTBMM C IPOrpaMMOIi, TpeACTaBIEHHON B JIMCTHUHIE 5.3.

Jluctuur 5.3. MNporpamma HexToD 2. pas

program HexToD_2;

var
Hex: char;

begin
Write ('BBemuTe mecTHajguaTepmuHyo uuopy:');
Readln (Hex) ;
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OkoOH4YaHue nucTtuHra 5.3

case Hex of

'0'..'9': Writeln(Hex,' = ', Hex);
'A'..'F': Writeln(Hex,' = ', ord(Hex)-55);
'‘a'..'f': Writeln(Hex,' = ', ord(Hex)-87) ;
else Writeln('lUuppa BBemena HeBepHo!');
end;
Read (Hex) ;
end.

OueBUIHO, YTO TaKasl 3alUCh TOpa3mo yaoOHee /IS YTCHUS, YeM B CIydae C KCIOJIb30-
BaHUEM Tpex oreparopos if.

OnepaTtop 6e3ycnoBHOro nepexona goto

B nporpammax nonooHeix HexToDec, B KOTOpBIX CyIIeCTBYeT BEPOSTHOCTh BBOJA TMOJIb-
30BaTeieM HEKOPPEKTHOrO 3HA4YeHUS, MOXHO peaan30BaTh BO3BpaT K Hayajly MPOrpamMMbl
JJISI TIOBTOPHOTO BbI3oBa (pyHKIIMU Readln. DTO MOXHO cAesiaTh MPU MOMOIIU OINEepaToOpoB
LIMKJIOB, KOTOpbIE OyIyT pacCMOTPEeHBbl B ClEOyIOllell riaBe, WIM MPU MOMOIIU oOllepaTropa
0e3ycJIOBHOIO nepexoa goto.

Oneparop goto BBITIOJHSIET MPOU3BOJbHBIN Mepexol K CIelUualibHON MemKke, Pacrojo-
KEHHOM THe-TO B TEKCTE€ IporpaMmbl. METKM OOBSBISIOTCS IMEpPed CIOBOM begin mpo-
rpaMMbl B pasnene label, a 3aTeM paccTaBisIIOTCSI B TEKCTE MPOrpaMMBbl, U MOC]e UX UMe-
HU cTaBUTcs aBoetodne (“:7).

W3menute mporpamMmy HexToD 2 (IMETHHT 5.3), B COOTBETCTBUM C IIPOTrpaM-

MO, TIPEACTaBICHHOW B JIMCTUHTE 5.4, WU OTKpoOWTe 3TOT Gailyi ¢ AUCKETHI MpU g
nomorun KomaHnasl File | Oﬁa1(<F3>) HoBble cTpoku BbIIEIEHBI MOJYXKUPHBIM
mpuhTOM.

JlucTtunir5.4. Hosas Bepcus nporpammbl HexToD_2 .pas

program HexToD_ 2;
label
Ml;
var
Hex: char;
begin
Ml:
Write ('BBemuTe wecTHaOUATEepUuHylo uuopy:'):;
Readln (Hex) ;
case Hex of

’0'..'9’:Writeln(Hex,' = ',Hex);
'A'..'F': Writeln(Hex,' = ', ord(Hex)-55);
'‘a'..'f': Writeln(Hex,' = ', ord(Hex)-87);

else begin
Writeln('lndpa BBemexa HeBepHO!');
goto Ml;
end;
end;
Read (Hex) ;
end.

Ternepb B cliydae BBOJa HEKOPPEKTHOW LUECTHAALATEPUYHON LBIPPHI OyAeT BBHIMOJHEH
Iepexofl B HA4YajIo MporpaMmbl K MeTKe MI u Bech mpolecc TOBTOPUTCS cHayana. LIpu uc-
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M0JIb30BAaHUM OIlepaTOpoB goto cijieayeT MOMHUTb O TOM, UYTO OOJIaCTb AEUCTBUSI METKM
pacrpoCTpaHsIeTCs TOJIbKO B TOM OJIOKE OIepaTopoB, B KOTOPOM OHa oIucaHa (B JaHHOM
cllyyae — B ofHOI mporpamMme). Ilepexon B apyrue 0J0KW 3amperieH.

'COBET

Mcronb3oBark oriepartopb! goto B nporpamMmax crieflyeT TObKO B TOM CJlydae, eC/v NMocTaBeH-
HYI0 3aa4y HEBO3MOXHO PEasIN30BATH HVKAKVM JPYrM CriocoboM. BesycnoBHble nepexos! 3Ha-
YNATENILHO YCTIOXKHSIIOT aHa3 M UCTPaBMEHMe NPOrpamMM 1M MOMYT MPUBOOMUTL K BO3HUKHOBEHMIO
OLLMGOK BbIMOJHEHMS, MO3TOMY CTapaiTech 06xoamTLCcs 6e3 onepatopa goto.

Ellle oouH NpMep UCIOJNILE30BaHUA oIlepaTopa case

Hanuiem emie omHy IporpamMmy, OINpPeAeSIIONIyl0 IepuojJ CYyTOK Ha OCHOBaHUM
BBeneHHoro 4yaca. Cosznaiite B mHTerpupoBaHHOl cpene Turbo Pascal HoBwI aitn, Ha-
3oBUTe ero TheDay.pas, U BBEIAUTEC B HErO TEKCT, MPEACTABJICHHBIA B JIUCTUH-
re. 5.5, Wi OTKpoWTe 3TOT (hailn ¢ muckersl npu romoiu kKomauabl File | Open
(<F3>).

JlvuictuHr 5.5. Mporpamma TheDay . pas

program TheDay;
label
M1 ;
var
Hour: byte;
begin
M1:
Write('BBegure yac or 0 mo 24:');
Readln (Hour) ; '
if not (Hour in [0..24]) then goto Ml;
case Hour of
22..24, 0..5: Writeln('Housn');
6..9: Writeln('¥YTpo'):;
10..13, 15..18: Writeln('Pabora'):;
14: Writeln('O6en'):;
19..21: Writeln('Oromx');
end;
end.

B oroit mporpamMme IokazaH IIpMMeEpP COIIOCTaBIACHUSI LEJIOYMCIACHHONW TMepeMeHHOM
Hour c pa3nuyHbIMU BapyvaHTaMM 3HAY€HWI BETBJIEHUs ollepaTopa case. B maHHOM ciydae
MpU TIPpOBEpKE KOPPEKTHOCTM BBEACHHOIO 3HAYEHUSI TaK Xe MCIOJb30BAJICSI OIlepaTop
goto. B crenymwolueil riaBe OyayT pacCMOTPEHBI OIEpaTOpbl LIUKJIOB, IO3BOJSIIOIINE KU30e-
2KaTh MCIIOJIb30BAaHUSI OMEPATOPOB OE3YCIOBHBIX IEPEXOIOB.




[naBa 6

OnepaTopbl LUKIIOB

Ecnun B mporpaMMe HEOOXOOMMO MHOTOKPATHO TTOBTOPUTH KKaKylo-HUOYAB MocienoBa-
TEeJILHOCTb OIepaTOpoB, TO B 3TOM CJlyyae MCHOJB3YIOTCS ONepaTopbl IMKJIOB. B s3bike
Pascal cymiectByeT Tpu Takux orieparopa: for, while u repeat. Oneparop for ucnoJyib-
3yeTcsl B TeX CiydasiX, Koraa KOJMYeCTBO IOBTOPOB IIMKJIA 3apaHee M3BECTHO, a B OCTaJlb-
HBIX CJIyYyasX UCIOJIb3YIOTCA oneparopbl while u repeat.

Onepatop for

B omneparope for KoJM4uecTBO MOBTOPOB 3a[aeTCsl MPU ITOMOIIM IT€PEMEHHOM JIH000ro
MpOCTOro THUIMa (KpOME BELLECTBEHHOIrO), Has3biBacMoii mapamerpom mmkiaa. CyIlecTByeT IBe
dopmbl 3anucu oneparopa for. IlepBast bopMa MCIONB3YeTCS B TOM Cjydae, KOraa 3Hade-
HHUeE TapaMeTpa LIMKJIa MPU KaXIO0M ITOBTOPE BO3PACTAET:

for mapamerp LmkJia := HayaJbHOE€ 3HAYeHMe LO KOHeWHoe 3HaueHue do
GJIOK _OIIEepaTopOB;

BTOpaH cbopMa HCIIOJIB3YETCA B TOM CJydac€, Korjaa 3HAa4YCHUE ImapaMeTpa LUKJIa IIpHU Ka-
KJIOM ITOBTOPE YMCHbBIIACTCA:

for mapamerp imksa := HavasnpHOe 3HadveHMe (O KOHEYHoe 3HadeHme downto
6JIOK _OonepaToposB;, .

OnepaTtop for BbIMOJHSIETCSI IO TeX MOp, MOKa 3HAYEHWE IMapaMeTpa LUUKJIA He TOCTUT-
HET KOHEYHOTo 3HavyeHus. PaccMoTpuM aBa npumepa rMcrnosib3oBaHus oreparopa for. Cos-
JaiTe B wuHTerpupoBaHHO cpeme Turbo Pascal HOBbBIA haill Mo  MMEHEM
For l.pas M BBEIUTE B HEro TEKCT, MpPEJICTaBIeHHLIN B AUCTUHTe 6.1, uam or-
KpOiTe 3T0T (hailyl ¢ AMCKETHI Mpu oMol kKomaHabl File | Open (<F3>).

¥ )

INuctunr 6.1. MNporpamvma For_1.pas

program for 1;

var
i, n: integer;
factorial: longint;

begin
Write ('BBenuTe umcio:');
Readln (n);
factorial := 1;
for i := 1 to n do factorial := factorial * i;
Writeln('®akropuan ', n, ' = ', factorial);
end.

Jsa BeIYMCIIEHNs (paKTopHMaia LeJIoro Yncia ucnomib3yercda ¢popmyna 1%2*3* . *n, rie n —
LieJIoe YMCIIO. B maHHOM MpuMepe MCIOJb3yeTcsl orepatop for ¢ yBeIMYeHHEM 3HAYECHMS
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1IeJI0YMCIIEHHOTO MapameTrpa 1ukiaa i ot 1 go n. Ilpu 3TOM B KaxaoM MOBTOpE IMKJA 3HA-
yeHue ¢akTopuana (mepemeHHasi factorial) ymMHOXaeTcsl Ha TeKyllee 3HA4€HUE Iapa-
MeTpa 1ukia i. [Ipeanmonoxum, mais mepeMeHHOM n ObUIO BBeneHO 3HaueHue 4. B atom ciy-
Yae XO[ BBIIOJHEHUS IAKJIA MOXHO CXeMATUUECKHU TIPEICTABUTh B BUE TaOIMIIB! (Tadm. 6.1).

Tabnunua 6.1. Cxemartnyeckoe npeacTas/eHne Xoaa BbiNosIHEHUSA LMKNans iMcTuHra 6.1

3Ha4eHne 3HayeHne 3HayeHne

rapaMeTpa IyKia 1 | mepemenHoi factorial | mepemenHoi factorial
rieper; MOBTOPOM IVKJIa TIOCTIE TIOBTOPA IIMKJIA

1 1 1*1=1

2 il 1 *2.=2

3 2 2*3=6

4 6 6*4 =24

Temepb paccMOTpUM TIPUMEP, B KOTOPOM 3HaueHWE TapaMeTpa IMKJIa YMEHbBIIAeTCS TIpU
noMonu KiaodeBoro cioBa downto. Coszmaiite B cpeme Turbo Pascal HoBblli (aiin, coxpa—
HUTE €ro Moj WMeHeM For 2.pas U BBEIUTE B HErO TEKCT, MPEACTABICHHBIA B §
nUcTUHTE 6.2, WIN OTKPOWTE 3TOT (aill ¢ OUCKETH TpH rmomoliny KoMaHabl File |
Open (<F3>).

JinctuHr 6.2. MNporpamma For_2. pas

program for_ 2;

var
c: char;
Ss: string;
begin
for ¢ := '2' downto 'A' do s := s + C;
writeln(s);
end.

B mporpamme for 2 B KadecTBe MmapamMeTpa IIMKJIa BBICTYIIAeT TIepeMEHHAsI ¢ TUIa char,
3HaYeHWE KOTOpPOM yMeHbIIaeTcs oT ' 2' (kom cumBosa 90) mo 'A' (koxm cumBoaa 65). B
uMkie QopMupyercsi CTpoka (TiepeMeHHas s Tumna string), MpeacTasisiomas coboil Ha-
0op OykB aHrauiickoro ajidasuta oT Z 10 A. X0 BBIIMOJHEHUS LIMKJIA MOXHO CXeMaTuye-
CKM TIPEICTABUTh B BHUIEC TaOMUILI (Tabm. 6.2).

Tabnuua 6.2. CxemaTtieckoe NpeacTaBNeHe X0aa BbiNONHEHUS LIMKNa 13 IMCTUHra 6.2

3HayeHve 3HayeHne NepemMeHHon S 3HayYeHne NepemMeHHon S
napaMeTpa | nepes MOBTOPOM LMK nocne nosTopa LMK

umKna ¢

z z

Y z zY

X ZY ZYX

B ZYXWVUTSRQPONMLKJIHGFEDC | ZYXWVUTSRQPONMLKJIHGFEDCB
A ZYXVWWUTSRQPONMLKJIHGFEDCB | ZYXWVUTSRQPONMLKJIHGFEDCBA

IIpu ucnonb3oBaHMM orepaTopoB for cieayeT MpUIEPXKUBATHCS OINpeneIeHHBIX Tpebo-
BaHUM.
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° B xauectBe mapaMeTpa HUKJIa MOXKET HMCIIOJb30BaTbCiA MNEPECMCHHAA J11000r0 IIpOCTOIO
THUIla, KPpOMC BCHICCTBECHHOIO THUIIA.

* HavanbHble U KOHEYHbIC 3HAYCHMUSI nmapaMeTpa HMKJIa OOJ2KHbI MMETHb TUII, COBMCCTU-
MBI C TUIIOM CaMOTrO ImapaMeTpa.

* B tene uukia Henb3s IBHO U3MEHSITh 3HAUCHUE HapaMeTpa-HQpCMCHHOﬁ.

» Ecmm BhIMoOSMHEHWE IIMKIJIA HEe OBLIO MPEepBaHO IMPOIeAypoiibreak (paccMaTpuBaeTcs B
KOHLIE 3TOii IV1aBbl), TO 3HaUEHUE MapaMeTpa-NepeMEHHOl 1ocie 3aBepLIEHNs] OMepaTo-
pa for OymeT HeoIpemeleHHBIM.

_Onepatop while

Omeparop umkina while umeer crenyomyio popmy 3anucu:

| while Brpaxemne ycnosus noeropa do 6rnok omneparopos;

bnok omeparopoB mmkia while ToBTOpsIeTCS DO TeX TOp, IMOKA PE3yIbTaTOM JIOTHYC-
CKOTO BBIpAaXXCHUS YCJIOBUSI TIOBTOpa SIBJSETCS 3HaueHWe True. BwIpaxkeHUs yciaoBUS BBI-
YUCIIAETCS TIepel KaXIbIM MOBTOPOM ITMKJIA, W BBIXOA M3 ITMKIJIA (TO eCTh MEepexoim K orepa-
TOpy, ClemylomeMy 3a omepaTtopoM while) ocyimecTsisieTcss B TOM Ciydyae, €CJIM BbIpaxe-
HUe ycioBus uMeet 3HaueHue False.

Paccmotpum TipuMep mcronb3oBaHuUs orepaTopa while. Cosmaiite B MHTeTpUpPOBaHHOM
cpene Turbo Pascal HoBbIli daiin nmon uMeHeM WhileEx.pas W BBEIUTE B HErO m

TEKCT, MPEACTaBJIeHHbIM B JUCTHHTE 6.3, win OTKpOI/ITC 9TOT (haiil ¢ AUCKETHI TIpU :
momomn koMmauas! File | Open (<E3>). =S
JInctunr 6.3. [Iporpamma WhileEx. pas
program WhileEx;
var
CharCode: integer;
begin
CharCode -:=.,0;
while CharCode <= 255 do
begin
if Chr (CharCode) in ['0'..'9'] then
Writeln('Konm cimeona "', Chr(CharCode), '" - ',.harCode);
Inc (CharCode) ;
end;
end.

DT1a mporpaMmMa BBIBOIUT KOIBI CUMBOJIOB, COOTBETCTBYIOIIMX LiMdpam. B mukie while
repeduparoTcsl Bce KOObl CUMBOJIOB B cooTBeTcTBUM ¢ Tabiuueit ASCII (kombr ot 0 mo 255).
B xavecTBe cueTymKa IMKIa HcIoab3yeTcs repeMeHHas CharCode tuma integer, B Ko-
TOpOif XpaHWTCSl TEKyllee 3HAueHWEe Koma cuMBona. [lepel HayaaoM IHMKIA TIepeMeHHast
CharCode mmeer 3HadeHue (), a BBIXOO M3 IIMKJIA MPOMCXOIWT B TOM CiIyJae, €Clii 3Hade-
HHME 3TOM MepeMeHHO TpeBbllIaeT 255, T.e pedyabTat BeipaxkeHnss CharCode <= 255 pa-
BeH False.

Jnst yBenuueHus: 3HaueHus: nepeMeHHoit CharCode ucrnosb3yercst cTaHmapTHasi (pyHK-
uus Inc. Orta mpouenypa yBeaMuMBaeT 3HaY€HUE NMEPEMEHHOMN, YKA3aHHOI B KauecTBe MepBO-
ro mapaMerpa, Ha 4MCJIO, YKa3aHHOEe B KayecTBe BTOpOro mapamerpa. Ecin Bropoit mapamerp
He ykazaH (kak B mporpamme WhileEx), To 3HaueHMe mepBOro rnapameTpa yBeJIMUMBaeTCsl Ha
enuHMIy. pyruMu ciioBamu, omepatop Inc (N) aHamormdeH omepatopy N := N + 1, a,
Harpumep, oreparop Inc (N,2) — omepatopy N := N + 2.



58 Tnaea 6. OnepaTopbl LIMKIOB

NMPUMEYAHUE

[na yMeHbLLIEHNS 3HAYEHN NepeMEHHbIX UCMOoNb3yeTcs npouenypa Dec ¢ Temn xe napamer-
pamu, 4TO 1 npoueaypa Inc.

MpoGnema “saumuknuBaHua”

HHorna mpy HeBHUMATEIbHOM HMCITOJNIB30BaAaHUM OIepaTopoB while um repeat Bo3HMKa-
eT TaK Ha3blBaeMoe "3allMKJIuMBaHUE" — OECKOHEYHOEe MOBTOpPEHHUE Teja LMKJIa. DTO MOXET
MPOU30MTHA TIO IBYM TNPUYMHAM.

1. TlepeMeHHBIE, KOTOpbIE SABJISIOTCS YACThIO BBIPaXKEHWS YCIOBHS IIHMKJIA, He MPUHUMAIOT

BHYTPU ILIMKJIa KOPPEKTHBIX 3HAYEHWI, B pe3yJlbTaTe Yero pe3yJbTaTOM BBIPAXEHMS YC-

JIoBUST Bcerma Oymer 3HayeHue True.

2. HekoppekTHO caMO BBIpakeHUE YCIOBHS ITMKIIA.

st TOTO 9TOOBI TPOMJITIOCTPUPOBATH TEPBYIO MPUYMHY, MOXHO ITPOCTO YIAIUTh W3
nporpamMmbl WhileEx omneparop Inc (CharCode). B pesyiabrate nmepeMeHHass CharCode
Bcerma OymeT paBHa 0, m BeIpaxenue ycinous mnukiaa CharCode <= 255 Bcerma Oymer
BO3BpalllaTh 3HadeHWe True.

Bropas npuumHa "3anukiauBaHUS" TIOApa3yMeBaeT, uTO 3HaueHHe False He MoxeT
OBITh PE3yJTBTaTOM BHIpAXXEHMSI YCIOBMS Naxe TeopeTwdecku. Hampummep, ecim B mporpamme
WhileEx 3amenuts o0bsiBneHue tuma mnepemeHHoit CharCode ¢ integer Ha byte, To
9Ta MepeMeHHasl HUKOTIa He CMOXeT IMPUHAThH 3HaueHWe, MpeBblmatomiee 255. Kak crenmcr-
BUE, Pe3yJbTaTOM BBIpaXkKeHWs YCIOBMS IIMKJIA Bcerma ObDIO OBl 3HaueHHWe True, 4To TpH-
Beso Obl K "3alMKIMBAHMIO".

C y4eToM BBIIIEU3TOXEHHOTO, CJIenyeT OBITh OUYeHb BHUMATCIBHBIM K IIOCTPOCHHUIO BBI-
paxeHMi ycioBus mUKiIoB while m repeat, a Takke K U3MCHEHHMIO 3HaYCHHUH TepeMeH-
HBIX, SIBJISIOIIMXCSI YaCThiO YCIOBHS BbIXOJA U3 LIMKJIA.

COBET

Ecnn B npouecce BbIMNOAHEHVS MPOrPaMMbl MPOU3OLLIIO "3aumKiIMBaHME", TO ANs MPEPbIBaHNS
ee paboTbl MOXHO BOCMONb30BaThCA  KOMOMHaumern  knasuw  <Ctrl+C>  wm
<Ctrl+Pause(Break) >. Mpu 3TOM, €civm nporpamma Gbiia 3anyLieHa U3 MHTErpUpOBaHHON
cpenpl Turbo Pascal, To oHa 6yaneT nepeBefeHa B PEXMM OTNAaKW.

» Oriaaka nmporpaMM mnoJpooHO paccMaTpuBaeTcs B riiase 13.

Onepatop repeat

OmepaTop IIMKJTa repeat MMeeT CIEHyIoNnyo (GopMy 3aIiCH:

Lrepeat 6s0x_onepaTopoB uUntil BmpaxeHMe yCJIOBMSA ITOBTOPA; I

Oneparop repeat nomobeH omneparopy while 3a ucKIoueHEM ABYX OTIMYUA.

*  YcrmoBue BBIXOIA M3 IIHMKIJIA TTPOBEPSETCS ITOCTE BBHITTOJHEHUS Tejla IIMKJIA. DTO O3HAYaerT,
YTO OJIOK OIepaToOpOB, PACIIOJOXECHHBIM MEXIYy CIOBaMH repeat m until BHIIOTHSET-
¢S KaK MMHUMYM OIWH pa3s.

*  Bexom u3 muKia repeat MPOMCXOOUT B TOM cliydae, KOTJa B pe3ybTaTe BBIYMCICHUS
BBIpaXKeHHs YCJIOBUS ITONyJaeTcs 3HadeHue True.

IMpy momoly omeparopa repeat ymoOHO OpPraHM30BLIBATL TPOBEPKY 3HAUEHWN, BBO-
NMMbIX ToNb3oBaTeneM. Hampumep, M3MeHHMM mporpaMMmy TheDay (nucTuHr 5.5), KoTopas
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paccMmatpuBaiach B TpeAblmyineil rmaBe. OTKpoiTe B WHTETPUPOBAHHON  cpefe
Turbo Pascal ¢aitn TheDay.pas (Mau OTKpoiTe 3TOT (aiti ¢ AUCKETHI MPU MTOMO-
mm komanas! File | Open (<F3>)), yoanaure B Heit oObsaBIeHNe METKU MI:

label
MlI;

a TaKXE NEPECITUIITUTE (l)pal"MCHT

M1:

Write ('BBeguTre yac or 0 mo 24:');
Readln (Hour) ;

if not (Hour in [0..24]) then goto MIl;

B HOBOM BHJE C MCHOJb30BaHUEM LIMKIIAa repeat:

repeat
Write ('BBemuTe wac or 0 mo 24:');
Readln (Hour) ;

until Hour in [0..24];

IIpencTaBieHHBbIN LUK OYAET BHIMOJIHATLCS A0 TEX IOp, IMOKA MOJIb30BaTeb HE BBEAET
B IlepeMeHHyI0 Hour 3HauyeHHWe, mnomagaromiee B nuamna3oH oT 0 mo 24. Takum obpaszom, mpu
MOMOIIM LUKJINYECKUX CTPYKTYP MOXHO OTKA3aThCSl OT MCIIOJIb30BaHUsI B IIpOTpaMMax Me-
TOK M OIIepaTopoB OE3yCIAOBHOIO Mepexoaa goto.

NMPUMEYAHUE

Ob6patnuTe BHMMAHME Ha TO, 4YTO GJIOK OMEepaTopoB LKA repeat OrpaHMYMBaTb CIOBaMu
begin n end Heobsi3aTeNbHO.

Mpouenypbl ynpaBnaeHNs LUKIIOM

Jlist yrpaBieHUs LMKJIAMU MCIIONb3YETCsT IBE MOIMOJHUTEIbHbBIE CTaHAAPTHBIE ITPOLEIY-
pel sa3bika Pascal: Break m Continue. Ilpouemypa Break mnpuHymuTenbHO IIpephIBaeT
LIMKJI, TIOCJI€ YEero BBHIMTOJIHEHWE MPOTpaMMbl TPOJOJIKAETCS C Oleparopa, CIeAyHoIIero 3a
oneparopom for, while nnu repeat. Ilpouenypa Continue BBITIOJTHSET MPUHYIUTEb-
HBIW TIEpexo K CIIeAyIoIIeMy MOBTOpY LIMKIA.

Paccmotpum paboty atux (yHkiumii Ha npumepe. CosnmaiiTe B MHTETPUPOBAHHOW cpene
Turbo Pascal HOBBIIT (haitn, mpucBoiiTe eMy uMsi BrConEx.pas, U BBEAUTE B HETO
TEKCT, TPEACTABJICHHBIA B JIUCTUHTE 6.4, WIM OTKPOWTE 3TOT (haili ¢ JUCKETHI MPH m
oMot Komasze! File | Open (<F3>). ﬂ

JInctunr6.4. MNporpamma BrConEx .pas

program BrConEx;

var
i: integer;
begin
for 1 := 1 to 20 do
begin
if (i mod 2) = 0 {IlpoBepka Ha YETHOCTH }

then Continue
else if 1 > 10 then Break;
Writeln (i)
end;
end.
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Ora mporpaMma OTOOpaxkaeT Ha SKpaHe HeueTHble 4yucia B nuamnazoHe ot 1 go 10. B
uukiae or 1 mo 20 mpoBepsieTcsl YETHOCTb KaXKIOTO 3HAueHUsl MapameTpa-TIepeMEeHHOM 1.
Ecau octatok oT AeneHus Ha 2 paBeH HyJO, TO 3TO O3HAyaeT, 4TO TeKylllee 3HAYeHUEe YeT-
HOe, U Tpu momolnu mpoueaypsl Continue BBIMOJHSIETCS Tepexol K CAeAyIolIeMy MOBTO-
py LUKIa, a oneparop Writeln (i) He BuIMoJHsIeTCS. Ecau Tekylee 3HaueHUE MepeMeH-
HOI i HeueTHoe, Torma oHo cpaBHUBaeTcs ¢ uuciaom 10. Ecnu 3HayeHue i Oonbiie 10, To-
rma uukia for mpepbiBaeTcsl MpU MOMOIIM MpouLeaypbl break, B MPOTUBHOM Xe cCiydyae
3HaYeHUe i oToOpaxkaeTcsl Ha dKpaHe MpM MOMolIM Tpoueaypbl Writeln.



Mhasa 7

Mpoueanypbl U yHKUUMN

IIpexne, yeM NPUCTyNaTh K U3YYESHUIO MpoLeayp U (YHKIMIA, CIeayeT pacCCMOTPETh Ta-
Koe 00O0OILIIEHHOE MOHSITHE KaK “roanporpaMma’”.

IToanporpaMma — 3TO OTAENbHBIA (DparMeHT IMPOrpaMMBI, IIPEICTABISIONINI COO0M ca-
MOCTOSITEJIbHBII TIPOrpaMMHBII GJIOK. B moamporpamMMax OOBIYHO pa3MeIaloTCs 4YacTO MC-
MOJIb3yeMbIe COBOKYITHOCTH OIlepatopoB. /[JIsi uaeHTHM(OHUKAIMY OTACIbHBIX ITOAIPOIrpaMM
MM TIPHUCBaMBaIOT MMEHA, IPU ITOMOIIM KOTOPBIX K HUM MOXHO oOpalllaThCs M3 pa3InIHbIX
MecT mporpaMmbl. COIIACHO COBpPEMEHHBIM IIOAXOIaM K IIPOrpaMMUPOBAaHMIO, JIIOOOK 3a-
KOHYEHHBIM (QYHKIMOHAIBHBIN (parMeHT XeJIaTeJIbHO OQOpMJIATh B BHIE ITOAIIPOTrPaMMBI,
TaK KakK 3TO YMEHBIIIaeT KOJWYECTBO OIIMOOK M YIIPOIIAeT aHaJIM3 MCXOTHOIO TeKCTa IIpO-
rpaMMBlL. ;

B sa3bike Pascal MexaHM3M MoaMporpaMM peajiM30BaH MPU MOMOIIU kpouedyp U QyHKyUil.

IIpoueaypa — 3T0 moamporpamMma, KOTOPYIO MOKHO BBI3bIBaTh IO MMEHU [IJIsl BBIITOJIHE-
HUSI OIpele/ieHHBbIX B Heill AeiicTBUil. B Tpeablmylnux riaBaxX yxKe pacCMaTPUBAJIMCh TaKue
npouenypbl Kak Readln, Writeln, Break u np.

DyHKIMA aHAJIOTMYHA IIPOIEAype, OTHAKO OTIMYAeT OT Hee TeM, YTO BO3BpalllaeT B TOY-
Ky BbI30Ba HEKOTOpOe 3HadyeHue. biaromapst 3ToMy, (GyHKUMU, B OTIMYME OT MPOILEIYD,
MOXHO HWCITOJIb30BaTh KaK COCTaBHBIC YacTM BBbIpaXXeHUi. B Ipemblmylux IjaBax yxkKe pac-
cMaTpMBaIMCh Takue ¢yHKIMMU, Kak Chr u Oxd.

Ilepemaya maHHBIX B IOANPOrPAMMY BBIMOJHSETCS IIPYA IIOMOIIMM CIEIHATbHBIX Mepe-
MEHHbIX — mnapaMeTpoB. I[lapamMeTpbl, oOIpele/ieHHbIE B 3arojOBKe ITOANPOrpaMMbI, Ha3blI-
BaloTCsI (hopMaJIbHBIMH. BbIpakeHUsi, 3amarollMe KOHKPETHbIC 3HAYCHMSI MPU OOpallleHHr K
MoamporpaMMe, Ha3bIBalOTCs (haKTHYeCKMMHM TtapaMeTpaMu. [Ipu obGpallleHud K ITOIIPO-
rpamMMme ee (OopMalbHBIE MapaMeTphl 3aMellaloTcs (haKTUYeCKMMM IapaMeTpaMu.

B cricke ¢opManbHBIX ITapaMeTPOB IIPU OOBSIBICHUH MPOLEAYPhl WM (QYHKIMU TOJKHBI
OBITh yKa3aHbl WX MMeHa W TUIbl. MIMsI TapameTpa OTAessieTcsi OT Tuma aBoetoureMm (“:”), a
mapaMeTpsl APYyr OT Apyra — TOYKoi ¢ 3arsroi (“;”). MMeHa mapaMeTpoB OJHOIO THIIA MOTYT
00BEANHATBCS B MOICIMCKU, B KOTOPHIX MEHA OTHEJISIOTCS APYT OT JApyra 3allsiTOi.

Mexny dopMaaTbHBIMM M (haKTHYECKMMM ITapaMeTpaMy JTOJDKHO ObITh TOJTHOE COOTBET-
CTBHUE.

» JIOJDKHO COBHAIaTh MX KOJIUYECTBO.
* JlommkeH coBOamaTh MOPSIIOK MX CII€IOBaHMS.

«  Tum Kaxmoro (pakTUYECKOro mnapaMerpa MOJDKEH COBIIAJaTh C TUIIOM COOTBETCTBYIOLIETO
¢opMaibHOro MmapamMerpa.

HaHpI/IMCp, €CJIM 3aroJIOBOK ITpoLEAYpPbl BBIITIAOUT TaK:

procedure Proc(a, b: integer; c: char);

TO BBI3OB 3TOU d)yHKJ_II/II/I MOXKET BBIIJIAACTb CJICAYIOIIUM o6pasoM:
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Proc(Numl, Num2, Ch) ;
Proc(12, Numl + Num2, 'D');
Proc(0, Ord('A'), Chr(Numl));

B To ke BpEMs, IPEACTAaBJICHHBIC HUKE BbI3OBbI SABJISAIOTCS OIIMOOYHBIMMU:

Proc (Numl, Num2); ({He coBIamaeT KOJIUYECTBO apaMeTpoB}
Proc(Ch, Numl, Num2); {He coBIamaeT IIOPSOOK CJlemoBaHuUA}
Proc(12.3, Num2, Ch); {He coBrmamaeT Twurn l-ro napamerpal

TakxKe cilemyeT OTMETUTh, YTO BCE MpOLEAYphl U (GYHKUUU sA3bika Pascal nensitcsa Ha aBe
KAaTeropuu: cmaHoapmmuvle U HOAb308amMeNbCKue.

CraHpapTHblie npouenypbl  GyHKUUN

CranjaapTHble MOANPOrpaMMBI SIBJISIIOTCS COCTABHOM YAacCThIO SI3bIKA MPOrPaMMUPOBAHMS
Y BBI3BIBAIOTCS MO CTPOTO OIpeaeicHHOMY MMEHM. Bce craHmapTHble MNpoueaypbl M (DyHK-
LIMU peajiM30BaHbl B CIIEIMAIbHBIX OUOAUOMEYHbIX MOOYASAX, KOTOPbIE MOJIKIIOUAIOTCS K IMPO-
rpaMMe Tpu TMOMOIIM Ofeparopa uses, pa3MellaeMoro cpasy Iocjie 3arojoBKa MporpaMMmbl.

» TlogpoGHee Momynu paccMaTpuBaloTcsl B TiaBe 14.

Hanpumep, misi Toro 4roObl MOXHO ObUIO OOpamarbcs K mMpoueaypaM U (QYHKIUSIM
cTaHmapTHoro O6ubnaumoreyHoro Moayst Crt, B UCXOAHBIA TEKCT MPOTpaMMbl JOJKHA OBITh
BKJIIOYEHA CJIeAyIollasi CTpoKa: >

program SomeName;
uses Crt;

K craHmapTHbIM MOAYJISIM OTHOCSITCSI CJeAytolue OMOJIMOTeYHbIe MOIYJIH.

* System — MOIyJab, COAEpXKAIUK TMOANpPOrpaMMbl, obeclieurBapllIne padoTy Bceilt cuc-
Tembl Turbo Pascal. Otor Monynb monkioyaeTcsl K mporpaMMaM aBTOMaTUYeCKU, U TIO-
TOMY €ro uMsI B pa3ziesie uses SIBHO He yKa3bIBaeTCsl. X

e Crt — MOayJb, coAepKalluii CPencTBa yIpaBJIeHUs TUCIUICeM U KJIaBUATypOd.

e Dos — MOAyJb, COAepXkalllMii CPencTBa, MO3BOJISIIOLIME PeaTu30BaTh pa3iuyHble (GyHK-
My ornepaimoHHon cuctembl MS-DOS.

s Graph — Moaynb, coaepXalluii MOAINPOrpaMMBbl IJisl pabOThl ¢ amganTepaMu MOHMTOPOB
CGA, EGA, VGA, HERC, 1BM 3270, MCGA u ATT6330.

¢ Graph3 — Moayib, comepXalllMii CTaHAapTHbIE TMOANPOTrPaMMbI, MCIOJb3YeMbIE TpU
pabote ¢ rpaduKoii.

= Overlay — MonyJib; colepxXaluii CpeacTBa OpraHu3aliMu OBEpJIeHBIX ITPOrPaMM.

. Printer — moayib, comepxalluii cpeacTBa OpraHU3alMU TeJaTu.

¢ Turbo3 — momyJib, 00ecreunBarolIii COBMECTUMOCTh ¢ Bepcueit Turbo Pascal 3.0.

¢ Turbo Vision — Moayiab OUOIMOTEKM OOBEKTHO-OPUEHTUPOBAHHBIX TOANPOrpaMM JJIst
pa3paboOTKM  TMOJIB30BATENIbCKUX MHTEPdEicoB.
B aT0i1 r1aBe OCHOBHOE BHUMAaHUE YEIeHO MOJIb30BaTEILCKUM TMpoLeaypaM U (PyHKIIUSIM.

» Bompochl pa3paboTKu OBep/eiiHbIX MporpamMM, HUCMojib3oBaHusi rpaduku u dyHkuuit DOS pac-
CMaTpUBAIOTCSl B IaBax yacteit 3 u 4.

q
Ucnonb3oBanuio cpencts Turbo Vision mocssiieHa rmasa 18.

[onHeiit nepeyeHsb mpouieayp U PYyHKIMI CTAaHAAPTHBIX MOAYJAE MOXHO HalTu B mpuioxeHun K.
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MonbsoBaTenbckue npoueaypbl N GYHKLUK

ITonb3oBaTebCKHE TIOANIPOTPAMMbI CO3[AIOTCSI U UMEHYIOTCSI caMUM TioJib3oBateieM. Ha
BpeMSI BBITIOJTHEHUSI TaKMX TMOANPOrPaMM, BbI3bIBAEMBIX IO WX HMMEHM, PabOTa TJIaBHOM
nporpaMMbl IiprocTaHaBiauBaeTcs. [lo 3aBepiieHMM 0OpaOOTKM JaHHBIX MOAIPOrpaMMOI
MPONOJIKAETCSl BBITTOJTHEHUE TJaBHOW TMporpaMMmbl. Ecium mpu 3ToM B KavecTBe MOAMPO-
rpaMMbl BbICTyMaia (YHKIIMSI, TO B IJIaBHYIO IPOrpamMMy BO3BpaIIlaeTcsl Pe3ysibTaT BbIMOJ-
HEHMUS TTONPOTPAMMBI.

IMonb3oBarenbckue mpoienypbl U YHKLUUA OOBSBISIOTCS MOCAe OObSIBIEHUS MepeMeH-
HBIX, TIepel MepBbBIM CJIOBOM begin mporpamMMbl WM APYroil Mpoueaypbl WU (DYHKIIHH.
Ecnu momnb3oBaTenbckasi mpouenypa Wik GyHKIUs OOBSBIASETCS B OTACIBHOM MOIYJE, TO-
roa Juisi obpallleHHsI K Heil HeoOXOMMMO YyKa3aTh CCBhLIKY Ha COOTBETCTBYIOIIMI MOAYJb B
pasnene uses.

»

Mpoueaypbl

J7ns1 0OBSIBAECHUS MPOLIEMYPBl UCTIONB3YETCs CAeayIonasi KOHCTPYKIIUS:

procedure mMA _HNpoLlenyPH (IIapaMeTpE) ;
const oO6BABJIEHMS KOHCTAHT;
type oOOBABIIEHMSA TUIIOB;

var OOBABJIEHMS IEPEMEHHEX ;
O6GBABJNIEHMS_NPYTMX_NPOLenyp M _QyHKLMI
begin
orepa TOpE
end;

KoHCTaHThI, TUTIBI, MepeMeHHbIe, Tpolenypbl U QYHKIIMU, OObSBIECHHbIE BHYTPU TPO-
LIeAyphl, AOCTYIHBI TOJBbKO BHYTPM 3TOM Mpoleaypbl. B To ke Bpems, J100ble IJ100aTbHbIE
(TO ecTb OOBSIBJIEHHBIE B 3aroJIOBKE MPOTPaMMBbI) KOHCTaHTBI, TUIIbI, MEPEMEHHBIE, TPOIle-
oypsl U (QYHKIMM JOCTYIHBI B JIIOOOI TOYKE MPOrpaMMbl, BKJIIOYAs BCE MOANPOrpaMMBI.
Ecnv omHO M TO XK€ MM UCIIONB3YeTCsl M ISl TVIO0ATLHOTO U IS JIOKAJTBHOTO 2JIeMEHTa, TO
BHYTPU TOIAIPOTPaMMBbI UCTIOIbL3YETCSl TOJIbKO JTOKAJIbHBIN 3JIEMEHT, a IJIO0aJIbHBI — Kak
6b1 "ckpbiBaeTcs". TeM He MeHee, He CTOMT CIIMIIKOM YBJIEKATbCSI OAMHAKOBBIMU MMEHAMU
IJIOOAJIBHBIX M JIOKATBHBIX DJIEMEHTOB, TaK KaK 3TO MOXET MPUBECTU K BO3HUKHOBEHMUIO JIO-
THYECKUX OIIMOOK, KOTOPhI€ OBIBAET TSKEJIO OOHAPYKUTh.

st BbI30oBa MpOLIEIypbl HEOOXOAMMO yKa3aThb €€ MMsI, a 3aTeM — B KPYIJIbIX CKOOKax
nepeyeHb (haKTUYECKUX IapaMeTpOB, COOTBETCTBYIOIIMX HAOOpYy (popMalibHBIX MapamMeTpOB.
Hanpumep, eciu o0bsiBeHa Ipoleaypa

procedure ShowMessage(s: string; len: integer);
begin

Writeln(s:len);
end;

TO IJIA €€ BbI30Ba JOJIKEH MCIIOJIb30BaThbCAd OINEPaTOp CIEAYIOIIEero Buaa: *

( ShowMessage ('Hello!',10);

Ecnu npouenypa o0bsiBiieHa 0e3 criicka (hOpMaibHBIX apaMeTpPOB, HaIlpUMeEp:

procedure ShowHello;
begin

Writeln('Hello! ') ;
end;
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TOraa OHa BbI3bIBACTCA TOJIBKO ITIO UMEHU, 0€e3 UCIOJIb30BaHMS KPYTIJIbIX CKOOOK:

| ShowHello;

B kavecTBe TpMMepa CTaHAAPTHBIX IPOLEMYP, BBI3BIBAGMBIX 0€3 IapaMeTpOB, MOXHO
Ha3BaTh, YXe pacCMOTpeHHbIe B Mpeablaylle riase, npoiuenypsl Break u Continue.

PaccmoTtpuMm BbI30B mporeaypsl Ha TipuMepe. Co3maiiTe B MHTETPUPOBAHHOM cpere
Turbo Pascal HoBbII ¢haiti, coxpaHute ero noia umeHeM ProcEx.pas u BBenure B
HEro TeKCT, MPEACTAaBIEHHbI B JIMCTUHTE 7.1, VM OTKPOWMTE 3TOT (hailin ¢ OucKe-
Tl Tipu oMot KoMasabl File | Open (<F3>).

Nuctnur 7.1. IIporpamma ProcEx.pas

program ProcEx;

procedure SortABC (AscOrder: boolean);
var
c: char;
begin
if AscOrder
then for c
else for c
Writeln('");
end;

'A' to 'Z' do Write(c)
'Z' downto 'A' do Write(c);

begin
SortABC (True);
SortABC (False);
end.

B mnporpamme ProcEx o0ObsBiena npouenypa SortABC ¢ omHuM (popMajbHBIM TlapamMeT-
pom AscOrder tuna boolean. Ecnu stoMy mapaMerpy nepemaercs 3HaueHue True, Torma
Ha 3KpaHe OTOOpaXaeTcs aHNIMMCKMIA aaBUT, OTCOPTMPOBAHHEINA B IPSMOM HalpaBJICHUH,
B TIPOTMBHOM CJIy4ae aj(aBHUT OyIeT OTCOPTUPOBAaH B OOpaTHOM HampaBleHUU. B Tere mpo-
rpaMMbl pacrojiokeHbl TOJbKO NBa BbI3oBa Mpouenypbl SortABC. Ilpu nepBom Bbi3oBE B
npouenypy nepenaercst akruueckuii mapametp True, a mpu Bropom — False. B pesyibrare
BBITTOJTHEHUST TiporpaMMbl ProcEX Ha aKkpaH OymyT BbIBSIEHBI IBE CTPOKM, KaK KIIOKa3aHO Ha
puc. 7.1.

ABCDEFGHIJKLMNOPQRSTUVWXYZ
ZYXWVUTSRQPONMLKJIHGFEDCBA

Puc. 7.1. Pe3ynbTar BbINOSHEHNS NPOrpamMmbl ProcEx .pas

DyHkuUn

JLtst 0ObstBIIEHNST (DYHKIIMU HCITONB3YeTCs CIeayoliast KOHCTPYKITHS:

procedure mmMsa_ QyHKLUMM (napamempbr) : THUII _pPe3yJLTaTa;
const OOCBABJIEHUSI KOHCTAHT;
type oOBsABIeHMA THUIIOB;
var OOBSBJICHMS IIEPEMEHHHX ;
OOBSBJIEHMS _OPYTMX _MNPOLenyp M _GQyHKLI

begin
oriepa Topbl

end;
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Kak Buaurte, oObsiBieHUE (DYHKIMU OTIUYAETCS OT OOBSIBICHUs MPOLEIYPhI TOJBKO TEM,
YTO B €€ 3arojJIOBKE YKa3bIBaeTCsl TUIT BO3BpalllaeMOro pesyibTaTa. B Tene dyHKIIMM HOJKEH
OBbITh KAK MUHMMYM OIWH OIEpaTop, B KOTOPOM MMeHU (YHKIMM MpPUCBAMBAeTCsl BO3Bpa-
maeMoe 3HaueHue. B TOYKy BbI3oBa (DYHKIMM BO3BpAILlaeTCsl PE3yJabTaT IOCIEIHEro Mpu-
CBaMBaHUsI.

‘O6paiieHye K GyHKIMUM HUYEM He OTIMYAeTCs OT oOpalleHus K Ipouenype. EmuHcr-
BEHHOE OTJIMYUE COCTOMT B TOM, UYTO BbI3OB (DyHKILIMU MOXKET ObITh YACThIO BBIPAXKEHUSI, TaK
KakK OHa BO3BpalllaeT HEKOTOpOe 3HAauYeHUe.

PaccmoTpuM BbI30B (yHKIIMIA Ha MPpUMepe POrpaMMbl, BBIYMCISIONIENH NECITUYHBIN K-
BUBAJIEHT JIIOOOTO LIECTHAALATEPUYHOrO yucia. HamomuHaem, 4yTo B maBe 5 yxXe paccmar-
puBajach mporpamma rnpeo6pa~oBaHMs 4uciia U3 LIECTHaAUaTepuyHoro ¢dopmara 3amucu B
ero gecsatudHoe mnpencrasieHue. Coszpaiite B mHTerprpoBaHHOU cpene Turbo Pascal HoBbIIt
daiin, coxpanure ero noa umeHem HexToD 3 .pas u BBenuTe B HEro TeKCT, Mpea-
CTaBJIEHHBbI B JUCTUHTE 7.2, WIM OTKpOUTE 3TOT haiil C MUCKEThl MPU TTOMOIIU
koMmannbl File | Open (<F3>).

Jincturr 7.2. Mporpamva HexToD_3.pas.

program HexToD_ 3;
var
HexNum: string;
i: integer;
DecDig, DecNum: longint;
IsError: boolean;

{®yHKUMA [Ipeobpa30BaHMUs MeCTHaOUaTePUyYHOM Lmbpe
B OeCsSdTuUYHOe umcio 1o dopmyrne (umdbppa) * (16~nmosuumsa) }

function HexToDecimal (HexDig: char; pow: byte): longint;
{OdyHKUMA BO3BeIeHUsI B CTENeHb}
function Power (Num, Pow: byte): longint;
var

i: integer;
Res: longint;

begin
Res := 1;
for 1 := 1 to Pow do Res := Res * Num;
Power := Res;
end;
begin
case HexDig of
'0'..'9': HexToDecimal := (Ord(HexDig) - 48) * Power (16, pow) ;
'A'..'F':HexToDecimal := (Ord(HexDig) - 55) * Power (16, pow) ;
‘a'..'f': HexToDecimal := (Ord(HexDig) - 87) * Power (16, pow) ;
else HexToDecimal := -1; {HexoppekTHasa uuppal
end;
end;
begin -
repeat
Write ('BBeguTe wecTHaOUATEepMUHOE HUCIHO:');
Readln (HexNum) ;
DecNum := 0;

isError := False; ({®naxok, yKa3uBaomuii Ha ommbky}
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OKoH4YaHue nucTuHra 7.2

for i := 1 to Length(HexNum) do ({IIpocMaTpuBaem
mecTHaOllaTepUdIHOe YUCIOo }
begin
{OnpenensgeM eCcATUYHOE YUCIIO OJIS
mecTHAOIaATEePVYHOM IMOPE B TeKyllelr Mo3muun}
DecDig:= HexToDecimal (HexNum([i], length (HexNum)-i) ;
if Dechig >= 0 (Ecm BBeOEHO KOPPEKTHOE YMUCIO, }
then inc (DecNum, DecDig) (YBeluuuBaeM TeKyllee 3HAYEHMEe NeCSITUYHOTO
yycia Ha 4YMCIIO, COOTBETCTBYyWIEe TeKylel mecTHaOllaTepnyHon uudpe }
else begin
{Ecnu BBEIEHO HEKOPPEKTHOE YUCIO, }
isError := True; {YcraHaBiuBaeM QJaxoK,
YVKa3HBaOIMY Ha Hanuudme oumbxu}
Writeln('Uncno BBeneHO HekoppekTHO!');
break; (IIpuHyIMUTENBHO 3aBepmaeM Lk for}

end;
end;
until not isError; (Ecrm ommbKM BBOOA He OBUIO,
TO BBIXOOUM U3 IMKJIa repeat}
Writeln ('HOecaruynoe umcio = ', DecNum);

end.

IIporpamma HexToD 3 HecKoJbKO CIOXHEe TeX, KOTOpbIe IMPEACTaBICHbI B 3TOM KHUTE
BBIIIE, IIOPTOMY paccMOTpuM ee mnomnompoOHee. Haunem ¢ o0ObsBIeHUS (DYHKIUU
HexToDecimal. Dra ¢yHKIUS BO3BpallaeT OECITUYHOE IMPEACTABICHME IIeCTHAmIaTepUd-
HOI LU@PHI B ONpeAeIeHHON ITO3UIIUM LUeCTHAaALaTepuyHoro yuciaa. Hampumep, eciu ObI-
JI0O BBeAeHO ImecTHamuatepuyHoe 4ucio AIFD, to mudpe A COOTBETCTBYET HECSITUUYHOE
qucio 40960 ( 10¥16%), uudpe 1 — necarmunoe uncno 256 (1*162), undbpe F — necsiruanoe
auco 240 (15%16"), a uudpe D — gecsitmunoe amcno 13 (13%16°). Jpyrumu cioBamu, necsi-
TUYHOE YUCJIO, COOTBETCTBYIOIEEe IIECTHAALIATEPUYHON LMbpe, Ompenensercs Kak Ipou3-
BEICHUE AECATUYHOrO IPEACTABICHMs 3TO LUbpPBl M 4yucia 16, BO3BEIEHHOIO B CTEIEHb,

COOTBETCTBYIOIIYIO TTO3ULIMY IUMPHI B LUECTHAALATEPUYHOM yucie. [lo3uims cuuTaercs: oT
HyJIsI, ¢ TIpaBa HaJeBo.

IIpencraBiaeHHble BhIle BHIYMCAeHUS BbimoiHsaeT ¢pyHkusg HexToDecimal. IllecrHa-
nuarepuyHasl mudpa mepemaercs B KadecTBe mapaMmerpa HexDig tuma char, a mo3unms
9TOi 1MGpPHl B lIeCTHAALATEPUYHOM YHUCIe — B KauyecTBe IapameTpa pow Tuma byte. s
Bo3BemeHUsI 16 B crenmeHb pow ObuLla co3maHa (GyHKLMS Power, JIOKaJdbHAs MO OTHOLICHHUIO
K ¢ynkuun HexToDecimal. Dro o3Hauvaer, yro, GyHkumsi Power HOCTyIlHa TOJILKO U3
¢yukuun HexToDecimal. ®@ynkuus Power mpocTo BBIMOJHSIET YMHOXEHHE CaMOTO Ha
cebs umcia, mepeJaHHOro B KadecTBe ImapaMerpa Num. KoamdecTBO yMHOXEHMI 4YucIa ca-
MOro Ha cebs Iepemaercss B (DYHKIIMIO B KauecTBe Imapamerpa Pow.

Wrak, BepHemcs k ¢yHkuun HexToDecimal. B Heil ucmonb3yeTrcst oreparop case,
yXe paccMOTpeHHbI B raBe 5. Ilpu momoniu oneparopa case OIpeaesieTcsi KOppeKT-
HOCTb BBEIECHHOU IecTHaauaTepuyHoi uudpsl. Ecnu mecrHaauaTepuyHas uudpa sSBiasieTcs
KOPPEKTHOI, TO IJIaBHOM MOporpaMme BO3BpallAeTCS €€ JCCATUYHBIA S5KBUBAJICHT, B MpPO-
TUBHOM CJlyyae BO3BpalllaeTcsl 3HaueHue -l.

Ilepeiinem Kk Teyy caMoii mporpamMMmbl. BBoj miecTHaguaTepuyHOro 4YMcjia U BCE BbIUMC-
JIEHUs] OpraHu30BaHbl BHYTpU 1MKJa repeat. [Ipu aTom ycioBueM BbIxoda U3 LIMKJIA SIBJISI-
€TCsl OTCYTCTBME OILIMOOK B BEACHHOM WIECTHAAUATEPUYHOM YHMCJIE, YTO OIpelessieTcsl Mpu
noMoiy Jiormdeckoir mepemeHoit isError. IlpocMorp Bcex mudp IecTHagLaTepUIHOTO
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YKrcia OpraHM30BaH TMpM TIOMOIIM IMkiaa for, TOoe KOHEYHOe 3HAaYeHWe IapameTpa-
MIepEMEHHOM OompeneNnsieTcss Ipy TMOMOIIM CTaHAApTHOW (yHKiMu length. Dra GyHKIUA
NMPUHKUMAET 3HAaYEHUE TUMA String W BO3BPAILIAET €TO JUIMHY B CUMBOJAX.

IMepen HayaloM aHanM3a BBEIEHHOTO uKcia MepeMeHHas isError umeer 3HaueHue
False. Eciu Bo BpeMs aHaiu3a yucia olIMOOK OOHapyXeHO He ObLI0, TO 3HAYeHME Iepe-
MeHHON iSError He u3MeHSIeTCs, U MO OKOHYAHWU BBIYMCIECHUU MPOMCXOAUT BBIXOI U3
uukia repeat. Ecim B mpouecce nukianyeckoro BeizoBa ¢yHkuuu HexToDecimal Berpe-
TUTCS HEKOppeKTHas lectHaauarepuyHas unudpa (HexToDecimal = -1), To mepeMeHHOI
isError Oymer mpucBoeHo 3HaueHue True, mukn for Oyaer mpepBaH IMPU MOMOIIM TMPO-
Heaypbl break, v nuKiI repeat MoBTOPUTCA CHavaa.

Jsa Kaxaol LuecTHaaUaTepuyHoil LM(Pbl COOTBETCTBYIOLIEE AECITUYHOE UYMCIIO, BO3-
Bpamaemoe ¢yHkuueit HexToDecimal, coxpansiercs B mepemeHHoii DecDig, 3HaueHue
KOTOpO# 3aTeM MpUOaB/sieTcsl B LMKIE K 3HAYEHUIO MepeMeHHol DecNum. [Ipu BbIxome u3

uukia repeat mepemeHHass DecNum Oyzaer cojepXaTh A€CATUYHBIM SKBUBAJEHT BBEJAEHHOTO
IMOJIB30BATCIIEM LIECTHAALUATEPUYHOIO YUCJiIa.

MapameTpbl npouenyp u dyHKUUA
B mporenypax u (pyHKIMSIX MOTYT UCIIOJIb30BAThHC:
*  [apaMmeTpsl, IepefaBacMble 10 3HAYEHUIO;
M nmapamMeTphbl, nepeaaBacMbIC 110 CCLIJIKE,
*  IapaMeTphI-IPOLENYPHI;
*  mapameTpbl-(pyHKIIUY;
hd HETUIIM3UPOBAHHLIC IMAapaMETPhI.
PaCCMOTpI/lM K&)K}lblfl M3 MEPCUYUCICHHLBIX CJIy4acB B OTACIbHOCTU.

MapameTpbl, nNepeaaBaembie MO 3HAYEHUIO

[TapameTpsl, nepenaBaeMble MO 3HAYEHUIO, UCIIOIB3YIOTCS TOJBKO ISl MEPENauM TaHHbBIX
13 OCHOBHOM IMPOTpaMMbl B Tpoleaypy Wiu (yHkimo. Takue mapaMeTpsl UCTIOIb30BAIUCH
B PaCCMOTPEHHBIX BbILIE TPUMEDPAX, HAIPUMED:

procedure SortABC (AscOrder: boolean);
function HexToDecimal (HexDig: char; pow: byte): longint;
function Power (Num, Pow: byte): longint;

Bce atm mapameTphl mepemaloTcs 1o 3HaueHMI0. B 3ToM ciydae paKTMYeCKMMU Tapa-
METPaMU MOIYT OBLITb IPOM3BOJIbHEIE BbipaxeHMsa. Hampumep, (opMaibHOMY NapameTpy
AscOrder npouenypsl SortABC cooTBeTcTBYeT hakTHueckoe 3HaueHue True unm False,
a ¢opmanbHoMy mapaMmerpy pow  ¢yHkuuu  HexToDecimal —  BbIpaxkeHue
length (HexNum) -1i.

B npouenypy uianm QyHKUMIO MEepeaacTcss KONus 3HA4eHUs Kaxaoro gopMaabHOro napa-
METpa, Jaxe €CJIM B MX POJIM BBICTYIIAIOT NMEPEMCHHLIC WJIM KOHCTAHTHI. 9T0 O3HayaceT, 4To
B TIPOLICCCE BLIIIOJHCHMUA IIOAIIPOrpaMMbl, 3HAYCHUA ITUX IApaMETPOB MOIYT U3MEHATHCA
KaK yrogHo, HO 3TO HMKAaK HE€ ITOBJMACT Ha 3HAUYCHUEC COOTBETCTBYIOIIMX (IlaKTI/lllCCKI/IX rna-
PaMETPOB-TIICPEMEHHLIX BbI3bIBalOLL[CI71 InporpaMmbl — HU3MCHAIOTCA HEC OHM CaMM, a TOJBKO
X KOITHS.

|

MapameTpbl, NnepepnaBaemble MO CCbiIKe

[TapaMeTpsl, nepenaBacMble MO CCbUIKE, MCIHOJBb3YIOTCS JJISI XPAHEHUSI PE3YJIbTaTOB BbI-
TIOJIHEHUST TIpouenypbl WA (QyHKuuu. OHU TEepeuMcldioTcs Iocje 3ape3epBUPOBAHHOIO
CJIOBA var C O0SI3aTeJbHBIM YKazaHueM UX Tuma. KaxmoMmy cdopMmaibHOMY MapaMeTpy, 00b-
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SIBJICHHOTO MpY TOMOIIM CJOBa var, MOXET COOTBETCTBOBATb TOJIbKO (haKTMYECKUI Iapa-
METpP B BUJE NMEPEMEHHOI TOro ke TUMa.

Ecnau dopManbHbiil mapaMeTp mnepenaercsl MO CChbUIKE, TO IPY BbI30BE MOAINPOrPaMMBI
nepenaeTcsl He KOIus, a caMa nepeMeHHasi (WM, ToBOpsl MHaye, — CChUIKa Ha Hee). B pe-
3yJbTaTe U3MEHEHMEe 3HaYeHUsl MapaMeTpa B MOANpOrpaMMe MpUBeneT K U3MEHEHUIO COOT-
BETCTBYIOLLECH MEPEMEHHONW B BBI3bIBAIOLICH MpOrpaMmme.

PaccmorpuM mporpamMmy, TpeAcTaBieHHyl0 B JjuctuHre 7.3. (®aiin Var-
Param.pas MOXHO OTKpBITh npu oMoy komaHas! File | Open (<F3>) ¢ npuna-
raeMoil K KHUI€ TUCKETHI).

JIuctunr 7.3. I[Iporpamma VarParam. pas

program VarParam;

var
vMod, vDiv: integer;

function Divide(a,b: integer; var rMod: integer): integer;

begin
rMod := a mod b;
divide := a div b;
end;
begin
vDiv := Divide (10, 3, wvMod);

Writeln('vDiv="',vDiv);
Writeln ('vMod="',vMod) ;
end.

B dyukuuio Divide mporpammbl VarParam mapametrpbl a u b mepemaroTcst 1o 3Haye-
HU1O0, a napameTp rMod — Mo ccelike. TakuM obpa3oM, 3Ta (DyHKLMsSI BO3BpalllaeT JBa 3Ha-
YeHUSI: Pe3y/bTaT NEJeHUsI U OCTaTOK OT JAeJICHUs B KayecTBe 3HayeHUsl napamerpa rMod.
Ilpu BbI30Be yHKuMU Divide u3 mporpammbl napameTrpy rMod COOTBETCTBYET IepeMeHHas
vMod. Ilocie Bbi3oBa (hyHKIIMU 3Ta IepeMeHHasi Oyaer comepxarb 3HaueHue 1 (10 mod 3).

HeTunnsauposaHHblie napamMmeTpbl

HerenuaupoBaHHBIE TapaMeTphbl Tak Ke MepelalTcsl MO CChLIKE, OIHAKO MX OTJIMYUE CO-
CTOUT B TOM, YTO IJII HUX HE yKa3blBaeTcs TUIM. B 3TOoM ciyyae B moAarporpaMmy MOXHO Iie-
penaBarh MapaMeTphbi-NiepeMeHHbIe JI000ro TWMa, a Ha MpOrpaMMUCTa BO3jiaraercs OTBETCT-
BEHHOCTb 32 KOPPEKTHOE NpHBeleHHe TUIOB BHYTPU IOAMNporpamMMmbl. sl mpuBeneHUs] HETU-
MU3UPOBAHHOIO TMapaMeTpa K KaKOMY-JIMOO TUITY UCHOJIb3YETCsl CIEAyIoIas KOHCTPYKIIMS:

uMs_Tura (1Msa_rapamMerpa)

B kauectBe mpuMmepa, B IpeACTaBJICHHOM BbIlle mporpamme VarParam (cM. JUCTUHT
7.3), cnenaeM mapameTrp rMod HETUNM3UPOBAHHBIM:

function Divide(a,b: integer; var rMod):

B stOoM ciyyae g Toro, 4roObl MPUCBOUTHL MapaMmeTpy rMod pe3yabTaT BhIpaKeHUS a
mod b HeoOXonMMO BBIMOJHUTH MPUBEACHUE K TUIlY integer:

integer (rMod) := a mod b;

C TakuMm xe ycmexoM IapameTp rMod MoxHO Obulo Obl MpUBECTM U K TUIMY char,
HarpuMmep:
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char (rMod) := 'A';

B sTOM ciiyyae B BbI3HIBAIOILEH IMPOrpaMMe MepeMeHHO vMod OymeT MPUCBOEHO 3HaYe-
HHMe Koma cuMBoja ‘A’ (To ectb 65).

MapameTpbi-npoueaypbinnapameTpbl-PyHKLUN
B s3bike Pascal mpoueaypsl M (yHKIIMM MOTYT BBICTYIaTh B KayeCTBE MapaMeTpoB. DTO
BO3MO2KHO 6narouap;1 HNCITIOJIB30BaHUIO npoue&ypnbtx munoe.

IIpoueaypubiii THI — 3TO 1WAGIOH OObsABIEHUA (GYHKLUMU WiIM npoueaypsl. Hampumep,
MOHO OOBSIBUTH CJICAYIONIUIA TTPOIIETYPHBIN THIT:

type
Operation = function(A,B: integer): integer;

3areM MOXHO co3maTh aBe (DYHKLUH, OOBSIBIEHWE KOTOPBIX COOTBETCTBYET 1UAGIOHY,
MPUBENCHHOMY B JIMCTUHTE 7.4.

Juctunr 7.4. Mpumep oObsBIEHNS QYHKLNIA

{$SF+}
function Addition(A,B: integer): integer;

begin
Addition := A + B;
end;

function Subtraction(A,B: integer): integer;
begin

Subtraction := A
end;

{$F-}

B;

IIPVIMEYAHUE

{$F+} — aTO AMpeKTMBa (YKasaHune) oisg KoMnmnaTopa Mcnonb3oBaTh AasibHMA (far) Tmn Bbl-
30Ba nognporpamm. B cnydae 06bsiBneHns npoueayp wim GyHKLMIA, KOTopble OyayT nepeaaHbi
B Ka4yecTBe MapamMeTpoB-NpoLeayp Win napameTpoB-OyHKUMIA, NCNONb30BaHVE OMPEKTUBLI
{$F+} aBnsieTcs 0693aTe/IbHbIM YCIOBMEM.

» TlogpobHee NTUPEKTUBBI KOMITUJIATOpPA paccMaTpyBalOTCs B TjiaBe 13.

Jayee B mporpaMMe MOXKHO OOBSIBUTH ellle OAHY (DYHKIIMIO, HAIpuMep:

function SomeOp (A,B: integer; Op: Operation): integer;
begin

SomeOp := Op(A, B);
end;

Dra GyHKIMST BO3BpAIllaeT pe3yJbTaT B 3aBUCUMOCTH O TOTO, KakK (pyHKIIUS OymeT mepe-
maHa mapameTtpy Op. Ecim Oyner mepemana ¢ynkimsa Addition, To Oymer Bo3BpallleH pe-
3yabTaT CIoXeHMsT A m B, ecimm ke Oymer mepemaHa ¢yHKus Subtraction, To Oymer Bo3-
BpallleH pe3y/IbTaT BhlUMTaHusS B m3 A.

Teneps B Tene mporpaMMbl MOXHO BBI3BaTh (yHKIIMIO SomeOp:

Writeln('10 + 5', SomeOp (10, 5,Addition);
Writeln('10 - 5', SomeOp (10,5, Subtraction);

B pesyibTare BBHIMOJIHEHUS 3TOro (hparMeHTa MpOrpaMMbl Ha 3KpaHe OyIeT OTOOpakeHO
JIB€ CTPOKMU:
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10 + 5 =15
10 - 5=35

B 3axiroueHue aTOro paszmena cieAyeT OTMETUTb, YTO MPOLEAYPHl M (PYHKLIMM, KOTOpPbIE
UCIIOJIb3YIOTCA B KAYECTBE MApaMETPOB, HE MOTYT OBITb CTAHAAPTHBIMM M BJIOXKEHHBIMH, a
TaKXe He MOTYT 00O3HavaTbecsl Kak inline u interrupt.

» [lompoGHee 0 GYHKIMSIX 3TOTO BWIA YMTAlTe HIDKE B 9TOM INaBe B pasmene "BHemrHwe w omepe-
atorie o0bsBACHUS MPoLeRyp U QYHKIWIA".

Pekypcusa

Pekypcuss — 3TO COCOGHOCTH TIPOTpaMMBI BBI3BIBATH caMy ceOs. Kitaccmdeckmm Tipu-
MEpOM HCIIOJb30BaHUSI PEKYPCUM SIBIIAETCS BBIYMCIEHWEe (akTopuaia IIeJoro uucia. B
MpeapInyleil TJaBe yXKe paccMaTpWBalcsd TpPUMep BBIYMCIEHMs  (aKTopuamsa ¢
HUCTIOb30BaHMeM LMKIa for. JIg peleHus 9Toii Xe 3agauyd MPUMEHUM JIPYTYI0 METOIMKY.

Cospaiite B MHTerpupoBaHHOW cpene Turbo Pascal HoOBBIN (haiin, Ha30BUTE €ro
FactorEx.pas W BBeAUTe B HETO TEKCT, MPEACTAaBJICHHBIA B JUCTUHTE 7.5, WIN m

OTKpOiTe 3TOT (haiiy ¢ mucKeTHl Tipu momorny kKoMaHas! File | Open (<F3>). Y

INuctunr 7.5. Mporpamma FactorEx.pas

program FactorEx;
var
Num: integer;

function Factorial(N: integer): longint;

begin
if N =1
then Factorial := 1
else Factorial := N * Factorial(N - 1);
end;
begin

Write ('Beemure uucmao:'):;
-Readln (Num) ; .
Writeln ('®akTopuan dymcia ',Num,' = ', Factorial (Num)) ;
end. .

[IpeanonoxuMm, 4Tto ObLIO BBeAeHO 3HaueHue Num=4. B aToM ciydae byHKIMSA
Factorial 6yner Boi3biBath cama cebst 3 pasa (N - 1). B mocienHuii, TpeTuii peKypcuB-
HBbIA BbI30B 3HaueHue mapamerpa N OyneT paBHO | U pyHkuus Factorial (1) BepHeT B
BBI3BaBINyl0 ce¢ dyHKmmio Factorial (2) 3nauenue 1. @ynkmus Factorial (2) yMmHO-
JKUAT 9TO 3HAYeHUE Ha 2 U BO3BPATUT pe3ybTar (uucio 2) B dyHkuuio Factortial (3). B
cBOI0 odyepenb, GyHKIUS Factorial (3) yMHOXWT 3TO 3HaueHME Ha 3 U BO3BpPATUT pe-
gynbTat (uncio 6) B ¢pynkuuio Factorial (4). @yukuua Factorial (4), pacrmonoxeH-
Has "Ha BepIIMHE" PEKYPCUBHOW MUPaMUIbl, YMHOXUT 3TO 3HaUeHUEe Ha 4 U B pe3ysbraTe
B BBI3bIBAIOLLYIO IIPOrpaMMy OYIET BO3BpAlleHO 3HayeHue 24.

BHewHMe n onepexawwme obobaBneHus npoueayp M GyHKUMn

B a3wike Pascal ucrons3ytorcst hopmbl 00bSIBIACHUS TIpolienyp M (YHKIIM, OTJIUYHBIC OT
00BIYHBIX. PaccMOTpUM /1Ba M3 HUX: BHEITHKME U OTepeXxarolnre o0bsIBICHUS.
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OObsiBneHue ¢ gupekTuBon external
ITpumMep MOKOOHOrO OOBSBIEHUSI:
I

| procedure SetMode (Mode: Word); external; ($L CURSOR.OBJ}

OObsIBIIEHNE ¢ OUPEKTUBOM external Ha3pIBaeTCsl BHEMHHM. IlomoOGHBIE OOBABICHUS
MTO3BOJISTIOT  CBSA3BIBATh OTIECIBLHO CKOMITVMUIMPOBAHHBIE TPOLIEAYphl M (DYHKLIMM, HaIMCcaH-
Hble, HaIIpUMep, Ha sI3bIKe accembiepa (W SI3BIK acceMmbiepa paccMaTpuBaeTcs B TiaBe 15).
C TOMOIIBIO AUPEKTUBBI KOMITWJIATOpA {$L} TOmMOOHBbIC BHEIIHME ITOAIIPOrpaMMBI MOXHO
CBSI3BIBATh C IMPOrpaMMaMy WM MOIYJISIMU, HalMCaHHBIMM Ha si3bike Pascal. Hampumep, B
MpeACTaBJICHHOM BbIlllE OO0bBsIBIeHUM, TMpouenypa SetMode, peanuzoBaHHas B (aiiie
cursor.obj, 00ObABISETCS B IpOrpaMMe KakK BHEIIHSIS. ?

OObaBneHue ¢ gupektusoi forward

ITo npaBunam s3bika Pascal moamporpaMma A0OJKHa ObITh 00s13aTE€bHO OOBSIBJEHA J0
CBOCTO BbBI30Ba. TeM He MeHee, ObIBAIOT Cilyyad, KOTAa ONHA W3 TIOANIPOTPAaMM BbI3BIBACT
JPYTYIO TIOATIPOTPAMMY, KOTOpasi B CBOIO OYEpEe/lb BBI3BIBAET MEPBYIO MOANporpamMmy. B Ta-
KO CHUTyallud WCIIOJNB3YeTCsS — omepexaromiee OObsABIEHHE TIPY  TIOMOIIM  JTWPEKTUBHI
forward. Ilpu oOBSIBIEHMM TOMMIPOrpaMMBbl YKa3bIBAETCSl TOJIBKO €€ 3arojloBOK C Habopom
rapaMeTpoB U aupekTuBoil forward, a ee Temo cosmaercsl nanee B TEKCTe IMPOTpaMMbI 0e3
TTIOBTOPEHUS OTMMCAHUS CIMCKa (hOPMaTbHBIX TTapaMeTpOB.

[Mpumep ormepexaroniero oObSBICHUST MPOLETYPHI:

I procedure Proc (A, B: integer); forward;

1 peanm3anmm €€ Teaa JajIe€ B TCKCTC IIPpOrpaMMBbI:

procedure Proc;
begin

end;




Ecnn BbI TONIBKO HaYyumHaeTe n3yyaTb NpPoOrpamMMuMpoBaHue v YyBCTByeTe, 4YTO KHUra,
KOTOpPYIO Bbl AEpXUTe B pyKax, Moka elye HEernoHATHa Bam, MonpooyiTe HavyaTb un3y-
YyeHue si3bika nporpammupoBaHns Pascal no opurnHanbHOW Metoauke AnekcaHapa
HukonaeBsnya MopryHa, koTopyio npeanaraet Bam nsgatesibcteo "FOHUOp" B KHUre

PeweHue 3apa4y cpeacreamum a3bika Turbo Pascal 7.0
Mopryw Anekcannp HukoOIaeBuY

Tema. B sroif KHMre OYeHb ITOAPOOHO M TOCIIEAOBATEIEHO M3JI0KEHBI Pewenne sagad
OCHOBBI JITOPUTMUBALMK ¥ MPOrpAMMMpPOBAHUSI HA SI3bIKe I1acKaib. | [Slibmasdiatmet il
O6y4eHrEe TIPOTPAMMHUPOBAHMIO, B OTIMYME OT TPATULMOHHBIX IOIXO-
JIOB, MOCTPOEHO II0 MPHMHIMITY "OT 3aga4yu K mporpamme’. ABTOp ITOKa-
3BIBAET, KakK IIEJIeCO00Pa3sHO CTPOMTH IPOrPAMMBI, HAUYMHAS C PEIICHUS
npocreiimmx 3amad. CpemcrBa s3bika Ilackams BBomATcss B cepy Mx
MPYMEHEHNS TI0 Mepe TIOSBICHUS HEOOXOMUMOCTH B HUX JUIST PEIICHUS
BCE YCITOXHSTIOLIUXCS 3a0a4

Yurarenbckas aynuropus. KHura npenHa3HaueHa, B MEPBYIO OUepe/ib,
JUTIST yYalIuXcsl CPeIHEN MIKOJIbl M CTYACHTOB HayaJlbHBIX KypcoB BY30B,
a TakXKe JUTS BCEX, KTO JKeJIaeT HAyYUThCSl TIPABUJIBHOMY IIPOrpaMMUpPO-
BaHUIO, HE OrPaHUYMBAsICh MPOCTO 3aIMChio omnepaTopoB Ha [lackare.
KHura MoxeT ObITh TOJIe3HA OCOOEHHO TeM CTYIeHTaM, KOTOPBIM TPYI-
HO TPEOIOJIETh BY30BCKUE Oaphephl Ha 6a3e CYIIECTBYIOIIETO IIKOJIBHO- | [SBN 966-7323-22-6
IO YPOBHS MOATOTOBKM MO MHpopMaThke. HUKakux crielyagbHbIX 3Ha- | O6wem: 216 c., wi.

HUI IpY U3Yy9eHUN MaTepralia KHUTU He TpeOyeTcs Popmar: 170x240 MM
ABtop. MopryHn Anekcannp HukomaeBnd4 — KaHIMOAT TEXHUYECKUX Ha- (gOXlOO/ 16)
poLIopa

VK, IOLEHT, 3aBenyolnnii Kadenpoi "MHbOPMATUKK ¥ COBPEMEHHBIX
MHGOPMALIMOHHBIX TexHoJoruit" YepKaccKoro rocymapcTBEHHOTO YHH-
BepcuteTa. B cdepy ero HaydHbIX MHTEPECOB BXOAUT HE TOJBKO METOIMKA
npernonaBaHusi UHGOPMATUKK, HO U LIEJbIA PSIT BOMPOCOB, CBS3aHHBIX C aBTOMATU3MPOBAHHBIMU CHC-
TeMaMu 00pabOTKM WH(popMalmy 1 yrpasieHus. I[IperomaBaTebekuii craxk Oosee 17 jret. MopryH
AM. mnonmepxuBaeT TIOCTOSIHHYIO CBsi3b €O IIKojiod. OH BemeT paboTy ¢ ydaluMmucs (Gusnko-
MaTeMaTUYEeCKOTO JIMLIESI, PETYJISIPHO MpUIJIalaeTcsl IUIsl IPOBEACHUs 3aHITHIA B 00JIACTHOM MHCTUTYTE
MOCJIEAUIZIOMHOTO O00pa30BaHUsl TEAArOTMYeCKUX DPAabOTHUKOB,  SIBJISIETCSl TIpeIcenaTesieM >KIOpU
LIKOJIbHBIX OOJIACTHBIX OJTMMITHAM 10 MHMOpMaTUKe. 3a MOC/IeAHNEe TPU Tola UM CO3IaHO OKOJIO JECSTH
Y4eOHO-METOIMYECKUX TTOCOOUIA IJIST CTYIEHTOB M IIKOJBHUKOB Ha 0a3e MperogaBaeMbIX UM TUCLIMII-
mH, B ToM uwncie: "OCHOBBI MH(POPMATUKHN U BBIYMCIUTENBHOM TexHuku', "MHpopmaruka u Ipo-

IMpumepsi o Internet

rpammupoBanre”, “lIkomsHbI Kypc MH(GOPMATUKM Y METOAMKA €r0 Tpernofasanus’, “Beicmas ma-
Tematnka', "Teopust mHpopmaru u KkogupoBaHus', "Teopus 3alIUThI JAHHBIX B MH(MOPMALIMOHHBIX
cucremax” ¥ T.II.

CopepxaHue

Mpeovcnosne

maea 1. OCHOBHbIE MOHSTUS ATTOPUTMNYECKOTO A3bIKa

naBa 2. BblpaXeHns B aNrOPUTMUYECKOM S3bIKE

naea 3. O6LME MOHATMS O MOCTPOEHUN aNrOPUTMOB

naea 4. -JIHelHbIE aNropUTMbI

naBa 5. MNOCTPOEHNE NMHENHBLIX ATOPUTMOB PELLEHUST 3a4a4

naBa 6. Yunmcs nporpammupoBatbe Ha [lackane

aBa 7. lNocTpoeHvie pas3BETBNEHWI CPEOCTBaMU aIrOPUTMNYECKOro A3blka M [Nackans
maBa 8. Pa3BeTBnsioLLMECH aTTOPUTMbI

nasa 9. MocTpoeHWe pa3BETBASIOLMXCS MPOrpamMm

nasa 10. Cpencrtea NMOCTPOEHUSI LIMKIIOB B aNifOPUTMUYECKOM $i3bike 1 lMackane
Masa 11. LUuknnyeckmne anroputmbl :
nasa 12. lNMocTpoeHne UMKINYECKMX MPOrpamMm

lMocnecnosne

MpunoxeHve 1. VHTerpypoBaHHas cpena nporpammupoBaHus Borland Pascal 7.0
Mpunoxerne 2. KoMOVHMPOBaHHbLIE 33434

Mpunoxenve 3. CooblieHns 06 ombkax

MpunoxeHve 4. Bnok-cxembl anropuTtmMoB

Cnmcok nuTtepaTypbl



HACTb l ‘ I

CTPYKTYPUPOBAHHbBIE
Trnbl JAHHbIX

Bce npocTbie AaHHbIE, KOTOpble pacCcMaTpuBaIMChL B MpedblayLlumx riaBax, UMEeKoT OBa xa-
pakTepHbIX MpU3HaKa: HEeoenMMOCTb M YMOPSAOYEHHOCTb WX 3HAYEHWA. B oTamume OT HuX,
CTPYKTYPMPOBAHHbIE TUMbI AAHHbIX ONPEaeNnstoT MHOXECTBA CIIOXHbIX 3HAYEHWUIA C OOHUM 00-
LWMM UMeHeM. OTO O3HAYaeT, YTO Kakaas NepemMeHHast WM KOHCTaHTa CTPYKTYPUPOBAHHOIMO
TMNa BCEraa VMMEeET HECKOSbKO KOMMOHEHTOB. MOXHO YCNOBHO CkazaTb, Y4TO CTPYKTYPMPOBaH-
Hble TUMbl 00Pa3YI0TCA N3 HECKOJIbKMX MPOCTLIX TUNOB. Hanpumep, Tn string — aTo CoBO-
KYMHOCTb 3Ha4YeHui npocToro Tvna char.

Kak y>e ynomuHanoch B rnaee 3, CyLUECTBYIOT ClieayloLLme CTPYKTYPUPOBAHHbLIE TUMbl S3bl-
ka Pascal: cTpokn, MaccuBbl, MHOXECTBA, 3anvcuy, ¢aiinbl, yka3aTtenn n oobekTbl. HanomuHa-
€M, 4YTO CTPYKTYPUPOBAHHbIE TUMbI AAHHBIX ONPEaeNstoT YNopsA04EHHYIO COBOKYMHOCTb 3Haye-
HUIN OOHOrO WM HECKOJIbKMX MPOCTLIX TUMOB. '

B atoi YacT 6yaeT pacCcMOTPEHbI Kaxkapbld U3 NEPEYNCIIEHHBIX BbILLIE TUMOB:

* B rnaBe 8 — CTPOKM N MacCUBbI;

« B MaBe 9 — 3anncu U MHOXECTBA;
« B rnase 10 — dainsl;

« B MmMaee 11 — ykazarenu;

- BMaee 12 — oObeKThI.




_rnaBa 8

CTpokun n maccusbl

HaBepHoe, caMbIMU MOMYJISPHBIMU CTPYKTYPUPOBAHHBIMU TUITAMU SIBJISIIOTCSI CIPOKU U
Maccuebl, 0e3 KOTOPBIX HE OOXOOWTCS HM OfHa Oosice-MeHee ClIoXHas mporpamma. CTpoko-
BBIIl TUI String KpaTKO paccMaTpuBaeTcs B IjiaBe 4 B pasmeie "3amuch U UYTEHHE OTaHHBIX
M3 TEKCTOBOro (paitna”, a Takke B MpeAbloylleid riaBe B pasnene "®ynkuuu'. Paccmorpum
ero 6oJjice MOAPOOHO, a BO BTOPOIM YacCTH TJIaBbl MEpeiiieM K U3yYEeHUI0 MaCCHBOB.

Ctpoku

Ctpoka — 3TO MocienoBaTeIbHOCTh 3HaueHUi Tumna char mimHoi ot 0 go 255 cumBO-
sioB. Ilpu MCMOTB30BaHUM B BBIPAXKEHMSIX, CTPOKHU BBIAEISIOTCS anoctpodamu. s omnpene-
JIeHUsl JaHHBIX CTPOKOBOTIO THUIIA MCIIONIb3YeTCA MAEHTU(MUKATOp String, 3a KOTOPLIM Clie-
IIyeT, 3aKJIIOUEeHHOe B KBaIpaTHble CKOOKM, 3HAaYeHUWE MAaKCHUMAaJIbHO OOIMYCTUMOW JTMHBI
ctpoku. Ecnu 310 3HAYeHUE He yKa3aHo, TO MO yMOJYaHUIO MaKCHMalbHasl IJIMHA CTPOKU

paBHa 255 cuMBoOJaM.
' IMpumepbl 0OBSIBICHUST U UCIIOTb30BaHUSI CTPOKOBBIX KOHCTAHT U MEePEMEHHBIX:

const

MyS = 'IlepBasa cTpoka';
var
sl: string; {Crpoka. mnmuHOM 255 CHUMBOJIOB}
s2 : string[20]; {CrTpoka mmuuon 20 CHMMBOJOB} \

s3: string[100]; {Crpoka mmmuHoi 100 cuMBOJIOB}

begin

sl :=MyS;
s2 : = 'Bropas cTpoka';
s3 := sl + ' 4+ ' + s2; {'llepBas cTpoka + BTOpasi cTpokxa'};

,Z[J'[H XpaHCHUA CTPOKM OTBOAMUTCA Ha OJAUH OaiiT 60)’[])]1[6, YE€M yKasaHHad JJIHUHa CTPOKMH.
DTOT AOMOJHUTEIbHBIN OalT HAXOAUTCS B Hayale CTPOKH (TO €CTb ABJIACTCA HYJIECBbBIM Oaii-
TOM) W npeaHasHa4Y€H OJisdd XpaHCHUA €€ JJIWHBI. B InmporpamMmax K KaXaoMy CUMBOJIY CTPOKU
MO2XKHO o6pa1_uaTbca OTIACJIIBbHO. HaHpI/IMCpI

var
$1, -82¢ string;
len: byte;
'sl[l] = 'A'; {lepBemM cvMBOJIOM B sl cTaHOBUMTCS 'A'}
s2 :=s1[1]; {Crpoka s2 = 'A'}
s2[2]:=sl1[1]; {Tenepsr cTpoka s2 = 'AA'}

len := 0Ord(s2[0]); ({3HaueHue len = 2 — OIMHA CTPOKU s2}
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Ecnu ayimHa CTPOKOBOTO 3HAYEHUsI, pacIoJIOKEHHOTO CIipaBa OT olepaTopa MprcBanBa-
HUSI, TIPEBBIIIAET MaKCHMMAaJbHO OOIMYCTUMYIO JUIMHY IEPEeMEHHOM, yKa3aHHOW cjieBa OT
orepaTopa IMpucBavBaHUs, TO JUIITHUE CUMBOJIBI OTOpachiBaloTcsl. Hampumep:

var
sl, s2: string[5];

sl := '"ABC'; .
s2 := sl + 'DEF'; {B pesynpraTe s2 = 'ABCDE'}

K cTpokamM MOXHO NPUMEHSTH OINepaTop KOHKaTeHAllMy (COeAWHEHMs) +, a TakKe
oIepaTopbl cpaBHeHUsS =, 0, >, <, >=, <=, CpaBHeHUE CTPOK BBITIOJTHSIETCS IMTOCUMBOJILHO
clieBa HalpaBo O IEPBOrO HECOBIMANAIOLIETO CMMBOJa. bospluell cuMraercss Ta CTpoka, B
KOTOpOii OoJibllle KOJ IEepBOrO0 HECOBIIANAIONIET0 CHUMBOJA B COOTBETCTBUM C TaOIULIEH
ASCII (» Bce koasl cuMBooB ASCII nepeunciiedsl B npwioxednu E). Hanpumep, BbIpa-
xeHue 'ABBA' = 'ABBA' BepHeT 3HaueHMe True, TaK KaK BCE CMMBOJIBI 3TUX JBYX
CTpOK coBmamaioT. B To e Bpems, BeipaxeHue 'ABBA' < 'AABB' BepHer 3HaueHHe
False, Tak Kak KOI TepBOTO HECOBMANAIOIIETO CHMMBOJA TepBOil cTpoku ('B') Goblie
KOIa COOTBETCTBYIOILIETO CHMBOJIAa BTOpOil cTpoku ('A'), a 5TO O3HAYaeT, 4YTO CTPOKa
"ABBA' Oompine ctpoku 'AARBB'.

» [lpu pabote coO CTpOKaMH WCIIONB3YETCS PSA CTAHAAPTHBIX TIpollenyp M GYHKIMH, TMOapobHOe
‘OTIMCaHNe KOTOPHIX MOXHO HaiTH B TpuioxeHnn XK.

MaccuBbi

MaccuB — 3TO COBOKYITHOCTh (DMKCUPOBAHHOTO YHCJIA 3JIEMEHTOB OMMHAKOBOTO THIIA.
Hanpumep, MOXHO cKa3aTh, 4TO CTpOKa — 3TO MAacCHUB 3JIEMEHTOB TuIla char. DjieMeHTbI
MaccuBa MOTYT UMETh JIF00OI THI, BKJIOYasi CTPYKTYPUPOBAHHBIN. MacCuBBI ObIBAIOT 00HO-
MEPHbLIMU W MHO2OMepHbiMU. IVIHOTOMEPHBIMH HAa3bIBAIOTCSI MACCHUBBI, 2JIEMEHTBHI KOTOPBIX —
9TO TaKXe MAacCCHUBHI.

KaxxaoMy 3JE€MEHTY MacCMBa COOTBETCTBYET COBOKYITHOCTb HOMEPOB (MHIEKCOB), OIpe-
NIEJISTIONTUX €T0 TIOJIoKeHWEe B OOIIel MociienoBaTeIbHOCTU. VIHAEKChI — 3TO BBIPAXKEHUS JIIO-
0Oro IMpOCTOro TUIA, KPOME BeleCTBEHHOro Turma. KoJMyecTBO MHAEKCOB, HEOOXOAMMBIX
IUIS ONpefie/ieHHs MONOXEHUS KaXIOTO 3JIeMEHTA MAacCUBa, COBMANAET C €ro Pa3MepHOCTHIO.
Tak, B OMHOMEPHBIX MacCUBaxX, JJIs JOCTYIa K €ro 3JIeMEHTaM MCIIOJIb3yeTCsl ONMH UHIEKC, B
JNIBYXMEPHBIX — [IBa MHAEKCA, B TPEXMEPHBIX — TPU U T.I.

MaccuB orpenessiioT Ipu MOMOIIM CISAYIONIe KOHCTPYKIIN:

array[run_munexcal of mms Tuna;

HampuMmep, mepeMeHHYI0 A MOXHO OOBSIBUTh KaK OMHOMEPHBI MacCUB IIEIbIX YHCEIT,
cocrosiuii U3 10 a1eMeHTOB, ABYMSI CIIOcOOaMMU:

type

MyArr = array[l..10] of integer;
var

A: MyArr;

VIV TIPOCTO

var
A: array[l..10] of integer;

HpaBHna JOCTyIa K JIEMCHTAM OJHOMCPHBIX MaCCHMBOB TaKM€ XK€, KaK U IIPpU OOCTYIIC K
QJICMCHTaM CTPOK:




76  Inasa 8. CTpoku 1 MaccuBbl

All] = 2;
Al2] :=A[1] + 3;
Al[3] :(=A[2] - A[1];

MHoroMepHbIe MacCUBBI TAKXKEe MOXKHO OOBSIBISITH ABYMs criocobamu. PaccMorpum, Ha-
puMep, OOBSIBIICHUE IByXMEepHOTO Maccusa B:

type
ArrA: array[l..10] of integer;
ArrB: array[l..5] of Arra;
var
B~ AhricBe

To xe camoe MOXHO caenaTh pouie:

var
B: array[l..5,1:310 of integer;

JIByXMEpHBII MacCMB — 3TO aHAJIOT TAOJMILI MJIM MATPUIBI, TTO3TOMY IPEACTAaBICHHOE
BEIIIIE OOBSIBJICHHE MaccuBa B MOXHO MOSICHUTH CIIEAYIOIIMM oOpasom: "OOBSIBICH MacCUB
neJieiXx uncen B, cocrosmmii m3 5 crpok u 10 cron6uoB”. B 3TOM cilydgae HOCTYIT K 3JIeMEH-
TaM MaccuBa B BEIMOJTHSAETCS TPU MOMOIIM ABYX MHACKCOB:

B[1,1] := 3;
B[1,2] := B[l,1] * 5;
B[5,10] := B[1,2] + B[1,1];

ITomoGHBIM Xe 00pa30M OMPEACIISIOTCS MacCCUBBI C OOJIBIIIEH pa3MEePHOCTHIO:

C: array[l..2,1..5,1..10] of integer; ({TpexmepHbU}
D: array[l..2,1..2,1..3,1..4] of char; {ueTmpexMepHEIl}

DJeMeHTBl MHOTOMEPHBIX MAaCCHMBOB pacrojiaraloTcsd B IMaMSITH ITOcjienoBatesibHoO. Jpy-
TMMU CJIOBaMU, CXeMa pa3MelleHUs] 3JIeMEHTOB IPEACTaBJISHHOTO BbIIIE ABYXMEPHOTO Mac-
cuBa B OyzneT BBHIIISIIETH TaK:

B[1,1]1, B[1,2], ... B[1,10], B[2,1], B[2,2] ... B[5,10] |

l_[pV[ HaIllMCaHuUM IIporpamMm HCO6XOZ[V[MO CJICOUTD 3a TEM, 4TOOBI 3HAYEHUST HMHICKCOB HE
IIpE€BLIIIAJIN T'paHUIl, YKa3aHHbLIX IIPpU OOBIBIIEHUN MacCCuBa, TaK KaK BbIXOJ HMHJICKCa 3a
IT'paHUIIBI MaCcCHMBa IPUBOAUT K cboio B pa60Te IIporpaMMBI. KOHTpOHB 3HAYECHUI WHIEKCOB
MaCCHMBOB MOXHO OpraHmM3oBaTb IIPpU INOMOIIM AMPECKTUBLI KOMIIWJIATOpPA {$R+}, KoTopasda
IIPUBOJUT K IMPOBEPKE BCCX MHACKCHDBIX Bpra)KeHV[fI Ha COOTBETCTBME WX 3HAYECHWUU auamna-
30HY MHACKCA.

» JIMpeKTUBH KOMITMISITOPA pacCMaTpUBAlOTCS B IiaBe 13.

Mpumepbl UCNONIb30BaHNA CTPOK U MAaCCUBOB

PaCCMOTpI/IM JBa IpuMeEpa HCIIOJb30BaHUA CTPOK M MaCCUBOB. B IICpBOM M3 HHUX BbI- *
ITOJIHACTCA 0TO6pa)KeHI/IC BBCACHHLIX ITOJb30BATCJIEM CTPOK B OTCOPTUPOBAHHOM ITOPAIOKE.
B 3Ttom IIpUMEPE HEMOCPCACTBEHHAdA COPTHPOBKa BBCACHHOIO MaCCHMBa HEC HMCIIOJL3YCTCA, a
CbOpMI/IpyeTCﬂ HOTIOJTHUTETbHBINA MacCCuB, B KOTOpBIﬁI COXpPAaHAIOTCA CTPOKM B IIOPAOKE HMX
BO3pacTaHuA. :

»  Pa3muuHble METOIBI COPTMPOBKM MACCHBOB PAacCMaTPUBAIOTCS B Diase 19.
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Coznaiite B uHTerpupoBaHHoil cpene Turbo Pascal daiin ¢ umeHeM SortStrs.pas u
BBEIUTE B HETO TEKCT, TMPEACTABJICHHBIN B TUCTUHTE 8.1, MM OTKpolTe 3TOT haiiyn ¢ auc-
KeTHl Tipu rmomoInu koMaHas! File | Open (<F3>).

Nuctunr 8.1. Mporpamma SortStrs. pas

program SortStrs;
var
ArrOfS: array([l..5] of string;
ArrOfR: array[l..5] of string;
i/ 3+ P: byte;
s: string;
begin
for i := 1 to 5 do
begin
Write ('BBemuTe ',i,'-0 CTPOKY: ');
Readln (ArrOfS[i]);
end;
for i := 5 downto 1 do
begin
s:="";
forj :=1 to 5 do
if ArrO£fsS[j] > s then

begin
S := ArrOfS[j]; {Onpemensem "HaMOONBIIYIO" cTpPOKy}
p :=3: {3anoMrHaeM €€ IO3UIMI0O B Maccuse}
end;
ArrOfS[p] := ''; {Oummaem 3JEMEHT MaccuBa i1 "HaubOojblieil" crTpoxu}
ArrOfR[i] := s; {Coxpausem "HamOONBIIyIO" CTPOKY B
pe3yABTHPYIONINI Maccus}
end;
for i = 1 to 5 do writeln(ArrOfR[i]);
end.

B nporpamme SortStrs BHavaie BBOAATCS 3HaueHUsI B MaccuB cTpok ArrOfS. 3arem
5TOT MAacCUB TIPOCMATPUBAETCS TIATh pa3, W MPU KaXIOM IPOXOme B CTPOKOBOMW ITepeMeH-
HOI s coxpaHseTrcs “HauboJbluas” crpoka. IIpy 3TOM MO3WLMS 3TOM CTPOKM B MaccCuBe
ArrOfS coxpaHseTcs B IepeMeHHOU p. B KOHIIE KaXmoro u3 MATH MPOXOIO0B 3JIEMEHT Mac-
cuBa ArrOfS ¢ mHAekcoM p ("Hambousblmasg” CTpoKa) OYMIIAETCS, a €r0 3HAYeHHEe, XpaHM-
Moe B IepeMeHHoi S, coxpaHsiercss B maccuBe ArrOfR. B pesynbraTte, mpu ciemyoiiem
MPOCMOTPE MaccuBa Ta CTPOKa, KoTopas Obula "HauGosbllueil” B MpeAblAyIUUil pas, Oymer
TIPOITYIIIEeHA.

PaccmorpuMm  emie omMH TIpUMep: BBIYMCICHWE CPEIHETO aprbMETHIECCKOro 3HAYCHWIA,
XpaHUMBIX B CTpOKaX IBYXMepHOTo MaccuBa. CosmaiiTe B WHTerpupoBaHHOU cpeme Turbo
Pascal ¢aiin ¢ uMeHeM Average.pas W BBEIUTE B HEro TEKCT, MperCcTaBICHHbII
B JINCTUHTE 8.2, WJIM OTKpOiiTe 3TOT (haitl ¢ AUCKeTHI Tpu momMor kKoMaHas! File |
Open (<F3>).

INMuctunr 8.2. Mporpamma Average . pas

program Average;

var
A: array[l..5,1..5] of integer;
i, j: byte;




/
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OkoH4YyaHue nuctuHra 8.2

sum: longint;

begin
Writeln ('BBemuTe 3HadYeHMs MaccuBa:');
for i := 1 to 5 do
for j :=1 to 5 do Read(A[i,]j]);
Writeln ('Cpennmue apupmeTnueckue:');
for i := 1 to 5 do
begin
sum := 0;
for j := 1 to 5 do inc(sum, A[i,j]);
Writeln(sum/5:8:2);
© end;
end.

IIporpamma Average AOCTAaTOYHO MPOCTa U AOIOJHUTEIBbHBIX MOSICHEHUN HE TpeOyeT.
» bonee cnoxHbie MpUMEPHl MCIOIb30BaHUS MAacCHBOB OYIYT pacCMOTPEHBI B IiaBe 19.
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MHoXecTBa M 3anucu

MHoxecTBa W 3allCU — 93TO IBa CTPYKTYPUMPOBAHHBIX TUMA JAHHBIX, KOTOpPbIE, BO3-
MOXHO, MCIOJBb3YIOTCSI HE TaK 4acTO KaK CTPOKM M MAacCHUBBI, HO, TEM HEe MeHee, MpU pe-
IIEHUU HEKOTOPBIX MPOTPAaMMHBIX 33a4ay IMPOCTO HE3aMEHUMHBI.

» Crout TakXe OTMETUTb, YTO 3alUCH SIBJISIOTCS MEPEXOMHBIM THIIOM Ha TYTH K M3YyYEHUIO TaKOTO
MOHATHUS KaK "00BbeKTHI", 0 KOTOpbIE paccMaTpMBaloTCsl B TiaBe 12.

MHoXxecTBa

MHoKecTBO — 3TO HAabOp B3aMMOCBSI3aHHBIX OOBEKTOB, KOTOPbIE MOXHO paccMaTpUBaTh
Kak enuHoe leyioe. Kaxnplii Takoil OObEKT, Ha3bIBAEMbIM 3JIEMEHTOM MHOXKECTBA, HOJIXKCH
MpUHALIEXATh OMHOMY W3 MPOCTBIX TUIMIOB, KPOME BEILIECTBEHHOTO THUIIA.

B BeIpaxkeHusix si3pika Pascal ajeMeHThl MHOXKECTBA YKa3blBalOTCS B KBaJpaTHBIX CKOO-
Kax, Hanpumep, [1,2,3,4/5], ['A'..'2"'], [0..10, 100..110]. Ecilm MHOXKECTBO
HE CONEPXUT HUKAKUX DJIEMEHTOB, TO OHO Ha3bIBaeTCsl MyCThIM M 00O3HauyaeTcs Kak | ].

st 06BABIEHUS] MHOXKECTBA MCITOJIB3YETCsT CIAeAyIOIIast KOHCTPYKIIHS:

|set of mma runa;

PaCCMOTpl/IM npumMep OOBSIBICHUSI HECKOJIBKUX IIEPEMEHHBIX MHOKCCTBCHHOT'O TUIIA:

type
ABC = set of 'A'..'Z2';
Digits = set of 0. .9;
var
Caps: ABC;
Key: Digits;
Odds: set of byte;

B nmanHoMm cnydyae Caps — 3TO MHOXECTBO CHMBOJIOB aHIVIMiicKoro aidaButa, Key —
MHoOxecTBO 1udp ot 0 o 9, Odds — mycToe MHOXECTBO LEIOUYUCIECHHBIX 3HAYEHUU TUTla
byte. KonmuecTBo 371eMEHTOB MHOXKECTBa He MOXET IpEBBIIATL 256, a HOMepa 3HAYeHMI
JMOJIKHBI HaXOIMThCSl B AuanasoHe oT 0 go 255, Mo3ToMy IONbITKAa OOBSIBUTH IyCTOE MHO-
JKECTBO TUIIA integer npuBeAeT K OIINOKE KOMITHJISIIIUU.

OnepaTtopbl, NPUMEHsieMble K MHOXXeCTBaM

Ipu paGote coO MHOXECTBAMU MCIIOJIL3YIOTCSI OIMEpaTopbl CpaBHeHUs! (=, o, >=, <=),
obobenuHeHus (+), mepeceyeHus (*), BbIYMTaHUS (-), a TaKXKe omepaTop in.
OrnucaHue 3TUX ONePaTOpoOB IpeacTasieHo B Tadm. 9.1.

Mpumep Mcnonb3oBaHNA MHOXXECTB

Hanwuiiem niporpammy, Kotopass (OpMUPYET JiBa MHOXeCTBA 3HaUeHMI Tuma char Ha oc-
HOBE [IByX BBEICHHBIX ITOJIb30BaTEIeM CTPOK, a 3aTeM OToOpakaeT Te CUMBOJBI, KOTOpBIC
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nMmerTcsa B obenx crpokax. Coszmaiite B mMHTerpupoBaHHOI cpene Turbo Pascal daiin
Cc UMeHeM SetsEx.pas M BBeAUTE B HEro TEKCT, MPEACTaBICHHBIN B JUCTUHTE 8.2,
WIM OTKPOMTE 3TOT (haiin ¢ mucKeThl mpu momoiny KoMaszabl File | Open (<F3>).

Tab6nuua 9.1. Onepatopsbl, NPUMEHsIEMbIE K MHOXECTBaM

OnepaTtop OnucaHve

= PasHo. [lBa MHOXECTBA CYMTAIOTCS PaBHbLIMW, €C/I1 OHN COCTOAT M3 OOHUX U
TEX Xe 3JIEMEHTOB. npl/l 9TOM MNOPAAOK cnegoBaHnNA 3JIEMEHTOB 3Ha4YeHud

HE meeT

o HepaBHo. [lBa MHOXECTBA CUMTAIOTCS HEPaBHbIMW, €CM OT/IMYAKOTCHA XOTSH
Obl OHUM 3IEMEHTOM WSIN MX KONIMYECTBOM

>= Bonblue vnn paBHo. Ecnu Bce anemMeHTbl MHOXeCTBa B copepxatcs B MHO-
XecTBe A, TOraa pe3ynbTatoM BblpakeHnss A >= B ByaeT 3HaveHve True

<= MeHbLue nnm paBHO. ECnm Bce anemeHTbl MHOXECTBA A coaepXarcs B MHO-
XecTBe B, Torga pe3ynbtatoM BelpaxeHuss A <= B OyaeT 3HaveHue True

+ Ob6beanHeHVEM ABYX MHOXECTB SIB/IIETCA TPETbE MHOXECTBO, coAepXallee

31IEMEHTbLI 0B0NX MHOXECTB.
[1,2,3] + [3,4,5]=[1,2,3,4,5]

* MepeceyeHemM ABYX MHOXECTB SBNAETCA TPETbe MHOXECTBO, KOTOpPOe Coaep-
XKUT 3/1EMEHTbI, BXOAALLYE OHOBPEMEHHO B 06a MHOXECTBa.
[1,2,3] *[3,4,5] = [3]

- Pa3HOCTLIO ABYX MHOXECTB SIBNISIETCA TPETbE MHOXECTBO, KOTOPOE Coaep-
XXUT 3/IEMEHTbI NMEPBOr0 MHOXECTBA, HE BXOASLLME BO BTOPOE MHOXECTBO.
[1,2,3] - [3.4,5] = [1,2]

in Mcnonb3yeTcs O NPOBEPKU MPUHAMIEXHOCTN Kakoro-HMoydb 3HauyeHust
ykasaHHOMY MHOXecTBy. OnepaTop in 4acTo MO3BOJSIET 3HAYUTESIBHO Y-
POCTUTb CHOXHbIE YCIOBHbIE BblpaxkeHus.. Hanpumep, cnepyowmii  onepa-
Top Iif
if ((1i =0) or (i=1) or (i=2)) and

((3r=38) or (j = 4) or (j =5)) then
MOXHO rnepenucaTtb B BUae

if (i in [0..2]) and (j in [3..5]) then

TincTuur 9.1. MNporpamma SetsEx.pas

program SetsEx;

var

sl, s2: string;

i: byte;

Lettersl, Letters2: set of char;
begin

Write ('BBemgure l1-0 CTPOKY: ');

Readln(sl);
Write ('BBemuTe 2-100 CTPOKY: ');

Readln(s2);

for 1 := 1 to Length(sl) do Lettersl := Lettersl + [sl1l[i]l];
for i := 1 to Ord(s2[0]) do Letters2 := Letters2 + [s2[i]];
Writeln ('CumBOJME, BXOomsmye B obe CTPOKu:');

Lettersl := Lettersl * Letters2;

for i :=0 to 255 do -
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OkoH4yaHue nuctuHra 9.1

if Chr(i) in Lettersl then Write(Chr (i) :2);
end.

IIpeamnonoxum, Moab30BaTeb BBEJ CIEAYIOIINE IBE CTPOKU:

sl = ABABCDEEF
s2 = WEAAAFXR

B nepBom 1ukie for mpocMaTpuBaeTcsl TOCUMBOJIBHO CTpOKa s1, M MPU TTOMOIIU OIle-
paTopa o0benuHeHus1 hopMUpyeTcsl MHOXecTBO Lettersl. OOpaTuTe BHUMaHHE Ha TO,
YTO MPHU BKIIOYEHUM 3HAUYEHUN B MHOXKECTBA OHU JOJKHBI OBbITh 3aKJIIOUEHBI B KBaapaTHbIE
ckobku. To ecTh oreparop

|‘Lettersl = Lettersl + s[i]; . I

MpYBea Obl K OIIMOKe KOMIMWJISILWM, TaK KakK 3[eCh MPOUCXOOUT TOMbITKA OOBeAUHEHMS
MHoxecTBa Lettersl co 3HaueHueMm Tumna char, B To BpeMs KakK MHOXECTBa MOTYT 00be-
NUHATHCS TOJBKO ¢ MHOXecTBaMH. [loaToMy 3HaueHue Tuma char JOJKHO OBITH IIpeoOpa-
30BaHO B MHOXECTBO, COCTOSIIIIee M3 OJHOTO 3JIeMeHTa, MPY MOMOIIM KBaAPaTHBIX CKOOOK:

| Lettersl := Lettersl + [s[i]];

AHaJIOTUYHBIM 00pa3oM (OpMHpYyeTCsl MHOXECTBO Letters2. OOparute BHUMaHUE Ha
IBa criocoba ompeaeaeHus] IJIWHBI CTpoK s1 M s2. B mepBoM cilyyae MCHOJBb3YeTCsl CTaH-
naptHas ¢yHkiuss Length, a Bo BTopoM — MpeoOpa3oBaHUE HYJEBOTO 3JeMEHTa CTPOKHU,
cojepKallero JJIVMHY, B YMCIOBOE 3HaUeHUe Ipu rnoMoinu ¢pyHkuuu Ord.

ITocne BeimonHeHUsT oboux orepaTopoB for MHOoXecTBa Lettersl u Letters2 oOyoyr
COCTOSITb M3 CJIEYIOIINX 3JIEMEHTOB:

Lettersl = ‘A", 1B, MCidPlenlEY L F!
Letters2 =, "W, B% Bl iEhal XY VR

OO0patuTe BHMMaHKE Ha TO, YTO Olepalys oObeAUHEHMS H00aBISET B MHOXECTBO TOJb-
KO Te 3JeMEHThbI, KOTOPbIX B HeM elle HeT. biaromapst aToMmy, 3JeMEeHTbl MHOXeCTBa He
IyOJIMpPYIOTCS.

ITocne BemonHenust oneparopa Lettersl := Lettersl * Letters2; MHOXECTBO
Lettersl 6ymer comepxaTh nepeceyeHre MHoxectB Lettersl u Letters2, To ectb —
T€ 3JIEMEHTBI, KOTOpPbIE BXOSAT B 002 MHOXECTBA:

LLettersl o - AR o g

3aTeM BBIMOJHSETCS TpoBepKa Kaxaoro cuMmpojia Tabiauibl ASCII Ha ero mpuHamIexX-
HocTh MHOXecTBY Lettersl. Ecin cuMBOM MPUHAIIEKUT 3TOMY MHOXKECTBY, TO OH BBIBO-
JIUTCS Ha 9KpaH MpPU IOMOIIM MpoLeaypsl Writeln. ’

3anucu

B mpenpimyineil miaBe pedb IIa O TOM, YTO JJISI XpAHEHHWS COBOKYITHOCTH OJHOTHITHBIX
JMaHHBIX MOXHO MCITOJIb30BaTh MaccuBbl. HO 4TO nmenarh, ecim HEOOXOAMMO COXPAHUTH CO-
BOKYITHOCTb Pa3HOTHUITHBIX JaHHBIX? MIMEHHO IS 3TOM LeNn M CIyXatr 3anucu. OHU T03BO-
JISIOT 00paIaTbCsd K KOMIIOHEHTAM pPa3jIMYHOro TUIA TIPY TMOMOIIM OTHOTO MAEHTHU(PHUKATO-
pa 3amucu. Hampumep, B OIHOI 3allCH MOXET XPaHUTHCS CTPOKOBash MH(popManus o ¢a-
MWJINKA, UMEHU U OTYECTBE, a TaKXKe LEJTOYMCIEHHOEe 3HayeHue Bo3pacTa. MTak, 4To XKe
TaKoe 3aIlicCh?
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3anmuch — 3TO CTPYKTYPUMPOBAHHBIA THUIT JaHHBIX, COCTOSINUNA M3 (PUKCUPOBAHHOIO KO-
JINYECTBA PAa3HOTUITHBIX KOMIIOHEHTOB, Ha3bIBAEMBIX MOJAMH. TUIl 3aIUCh OOBSABISETCS MPU
ITOMOIIY CJIEAYIONIe KOHCTPYKIIUU:

type
uMsi_THra = record
MOEHTUQMKATOP IIOJIA: TUIl_IIOJIS;

MOSHTUPMKATOP IIOJA: TUIl_IIOJIS;
end;

Hanpumep, MOXHO OOBSIBUTH TUIT Person, KOTOpbI OyIeT MCIOJIb30BATHCS AJISI XpaHe-
HUS WH(POPMAIIMU O YETOBEKE:

type
Person = record
LastName: string[20];
FirstName: string[20];

BirthYear: integer;
enc'’;

Janee oOBABISIOTCS NEPEMEHHBIC TUIIA Person mis1i xpaHeHust I/IHCI)OpMaLlI/II/I O JBYX
JIIOJISAX!

var N
Manl, Man2: Person;

J1st Toro 4toObl 06p3.TI/ITI>C$[ K KaKOMy-J'[I/I60 II0JIIO 3aIlmMCH MCIIOJIb3YETCA CJICAYIolIasa
KOHCTPYKIIMSA:

| MﬂeH’I’M@MKa TOPp _3armcu.Ms _I10J141

—
B nuctuHre 9.2 mpencTaBiaeHbl IPUMeEPhI 00pallieHUs K MOJIsIM 3anuceir Manl u Man2.

JIncturr 9.2. MNpumepbl 06paLLeHNs K NOASM 3anuncei

Manl.LastName := 'llnak';
Manl.FirstName := 'Opun';
Manl.BirthYear := 1974;

Man2.LastName := Manl.LastName;
Man2.FirstName := 'BormaH';
Man2.BirthYear := Manl.BirthYear + 27;

Ecmu B mporpammMe HeoOXoarMo o0padaThIBaTh HEKOTOPOE KOJUYECTBO OJHOTMITHBIX 3a-
Mucel, TO MOXXHO OOBSIBUTh MAacCUB 3aIlUCE:

var
Family: array[1..3] of Person;

Kt /
Family[1l].FirstName := 'IOpuit';

Family[2] .FirstName := 'JlogMmuaa';

Family[3].FirstName := 'BormaH';

B s3bike Pascal He OIIpE€ACTICH TUIT OJId XpaHCHUSA KOMIIJICKCHBIX YMCEI, WM JJId peaan3a-
LIMM 3TOM 3a1ayu YZ[OGHO MCIIOJIb30BaTh 3aIllMCH:

type
Complex = record
RealPart: real; {decTBUTEJIEHAA YACTh }
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ImagePart: real; {MHuMas yacThb}
end;

JICTIONB30BaHMe omeparopa with

Ecnm ucrionb3ytores mIMHHBIE MASHTU(UKATOPHI 3alKceil W TMojeil, To obOpalieHrne K HUM
VIMeeT JOCTAaTOYHO TPOMO3AKWiI BuA. JisT perrieHust 3Toil TpobieMsl B si3bike Pascal mcroms3y-
eTcs1 CNELMANbHBIN oreparop with, KOTOpBI MMeeT ciemnyromuii hopmar:

LWith MOeHTUuPuKaTop 3ammcu do OJIOK _ornepaTopoB;

Hampumep, X TojssM TIpeACTaBIICHHBLIX BhIlIe 3amuceii Manl m Man2 (auctuHr 9.2)
MOXHO OBUTO OBI OOPAaTUTHCS, KakK TMOKa3aHO B JuUCTUHTE 9.3.

Jinctunr 9.3. MNpumepbl ob6paLLieH s K NoJisiM 3anvceli Npy NoMoLLM orepaTtopa with

with Manl do
begin
LastName := 'llmak';
FirstName := 'IOpuit'; -
BirthYear := 1974; :
end;
with Man2 do
begin
LastName := Manl.LastName;
FirstName := 'Borman';
BirthYear := Manl.BirthYear + 27;
end;

B sa3pike Pascal morryckaercsi BiIOXeHWe 3amuceid npyr B apyra (He Oosiee 9 ypoBHeir),
TMI03TOMY ormeparop with Takke MOXeT OBIThb BIIOKEHHBIM: .

o

with Recl, Rec2, ..., RecN do ...

3anucu ¢ BapnaHTamu

B HekoTophIX ciydassx BO3HUKAET HEOOXOOWMOCTh WCITONb30BaTh 3aIlMCH, IUISI KOTOPBIX
3aJaHbl Pa3NIMIHbIe BapMaHTBHl WX CTPYKTypbl. OHW Ha3bIBAIOTCS 3aMHCAMHM C BapUAHTaAMH,
KOTOpPBIE WCTIONB3YIOTCS UIST OOBENMHEHMST 3ariceil, MMEIOIIMX TTOXO0XYI0, HO HE OIMHAKO-
BYIO CTPYKTYDY.

Takue 3amcy MMeOT GUKCUPOBAHHYIO W BapWaHTHYIO 4acTh. Mcmombp3oBaHue duKCH-
POBAaHHOW YaCTW aHAJOTUYHO HKCIIOJIb30BAHMUIO OOBIYHBIX 3allMCei, a i OTpPeNeieHUs Ba-
PWAHTHOU YacTW TIPUMEHSIETCST OllepaTop case:

type
uMsA_THna =
record
{dukcupoBaHHaa 4acThb }

{BapraHTHas 4acThb}
case mnoJie Npu3HaKa: Tull _IIoJIs Npu3Haka of
KOHCTaHTa BHOOpal: (mome: THI);

KOHCTaHTa_ BHOOpaN: (Tone: mwmm);
end;
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PaccMoTpuM mpumep OOBSBICHMS 3allMCU C BapMaHTaMU:
type ;
Car = record
Brand: stxing{20]1;
Year: integer;
case Kind: string[8] of
'mpys3oBasa'’: (Tonnage: real);

'nerxoBasa'’: (Passengers: byte);

end;

Tun Car ucnois3yeTcsl Il XpaHeHus: uHpopMmaiuyu o0 aBromodOwie. B mone Brand
XPaHWUTCA IPOM3BOIAMTENbL aBTOMOOMIA, a B mose Year — rox Bbimycka. ITome Tonnage
(rpy30MOaBEMHOCTh) THUMA real JOCTYIMHO TOJALKO B TOM cCllyyae, €ClId IIoJie Mpu3HakKa
Kind wumeer 3HaueHue 'rpysoBas'. CoOTBETCTBEHHO, Mosie Passengers (maccaxupsbl)
ThIa byte IOCTYIIHO TOJBbKO B TOM cCiydae, eciau nosne mpudHaka Kind mmeer 3HaueHue
'snerkoBasa’.

IIpy ucronb30BaHUU 3aNMCEN C BapuaHTaMU HEOOXOMMMO TMPUIEPKUBATHCS CIETYIOIINX
TpaBuIL.

Bce nmeHa moseit JOKHBI OTJIMYAThCSl APYT OT APYra, Aaxe €CAM OHM BCTPEvaroTcsl B
pPa3HBIX BapMaHTaXx.

3anuch MOXET UMETb TOJIBKO ONHY BapMAHTHYIO YacTb, OOBSIBICHHYIO B KOHIIE.

Mpumep ucnonb3oBaHUs 3anucemn

Pazpabotaem mporpaMmy ydyeTra My3bIKaJIbHBIX KOMIIAKT-AMCKOB. B Heli moka OymeT pea-
JIM30BaH TOJBKO BBOI MH(OpMallMM O AMCKax. B ciemyloliell rmiaBe 3Ta mporpamMma Oyner
nopaboTaHa ¢ TeM, YTOObl BBEIEHHAsl MOJb30BaTeNeM WMHGMOPMAllMUd MOTIJIA COXPAHSITHCS B
daiine. Coszmaiite B uHTerpupoBaHHOK cpene Turbo Pascal ¢aiin ¢ umeHem
Audio.pas W BBEIUTE B HEro TEKCT, MPEACTABIEHHbIA B JUCTUHTe 9.4, WU OT-
KpoiiTe 3T0T (ailyl ¢ aucKeThl mpu momolnu komaHabl File | Open (<F3>).

Jluctunr 9.4. Mporpamma Audio. pas
program Audio;
type ;

{CTpykTypa [/ XpaHeHUs MaHHHX OO ONHOM HOPOXKe }
Track = record

Name: string([50]; {HazBaHue mOpoOxku}

Hounsin 1 0533 {Uace}
. MinuEes:* Bq.597 {MuayTEL}
Secondst s D o 597% {Cexynnet}
end;

{CTpyKTypa IOJis XpaHeHUs MHOopMallMy O OUCKe]
CD = record

Author: string[20]; {ABTOD}

Title: string([50]; {HazBauue}
Year: integer; {Tom}
Kind: string[10]; {Xaup}
case Tracks: byte of {KomuuecTso mopoxek}
1: (Trackl: Track): {Ecau mopoxek OOJBIIe OOHOM, TOoTrda

nHbOOPMAlIMSA XPaHUTCS B BUOE Maccuba}
[(2..207: (ATracks: arrayi{l:.20] of“Frack);
end;
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OkKOH4YaHue nucTtuHra 9.4

var
¢: Ichar;
CDData: CDj;
i, j: byte;

{IIpouenypa BBOOa IaHHEX OO

procedure DataForTrack(var TrackData:

begin
Write('HazBauue: ');
Readln (TrackData.Name) ;
Write ('InuTenbHOCTE
Readln (TrackData.Hours) ;
Write ('JauTenbHOCTH

OmHOY HOPOXKeE }
Track);

(gacer) : ');

(MyHyTH) : ')

Readln (TrackData.Minutes) ;

Write ('OnUuTEJIBHOCTE

(cexynner) : ')

Readln (TrackData.Seconds) ;

end;

begin
ni o L0)
repeat
dneld)s

Writeln ('BBon maHHEIX O

\ Write('ABTOp,
Readln (CDData.Author) ;
Write ('HazBaHue: ');
Readln (CDData.Title) ;
Write('Pomi '):
Readln (CDData.Year) ;
Write ('Xaup
Readln (CDData.Kind) ;

',i, "-M oucke: V) ;

UCIHOOJHUTENb: ')

(Pok,Ilon, Knaccuka, Ixas, Biws3, Pen, ®aHk) : ');

Write ('KomMuecTBO OOPOXEK: ')
Readln (CDData.Tracks) ;

for j := 1 to CDData.Tracks do
begin

Writeln ('IOauHele O
if CDData.Tracks = 1

',3, "~ mopoxke: ') ;

then DataForTrack (CDData.Trackl)
else DataForTrack(CDData.ATracks[j]l);

end;

Write ('BBecTu maHHbBEe eme OO OOHOM OUCKE

Readln(c);
OIaaLIl e Mmpt= 2« RIAE o el . 1
end.

(Oa/HeT)? ');

onrTy

B nporpamme Audio mcnonbsyercs nsa tumna samuceil: Track u CD. Tun CD gapnsercsa
3aMMChI0 C BapHaHTAMM ¥ IpEIHA3HAYEH UL XpaHEHUs MHAOPMALME O KOMITAKT-IMCKE.
Tun Track ucnonssyercst tumoM CD mist xpaHeHMsT MHGOPMALMKM O 3BYKOBBIX TOPOXKKAX
nucka. B mporpamme o0bsBieHa nepemeHHass CDData tuma CD. BBoa maHHBIX O AuMCKax
OpPraHu30BaH B ILIMKJIE repeat, BBIXOA M3 KOTOPOTO MPOUCXOAUT B TOM cCllydyae, €ciid Tociie
BBOIa WH(MOpMalMM 00 OuvepemHOM aibboMe TOJIb30BaTeNlb HaxkmeT KiaBuinry <H>, <H>,

<N> wmm <m>.
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Eciu Ha nmucke ecTb TOJABKO OAHA 3BYKOBAasl NOPOXKa, Torga mnoje CDData.Tracks
UMeeT 3HaueHue 1, U JaHHBIE 00 3TOM JOpOXKe OYymyT coxpaHsThcsl B moje Trackl — 3a-
nmucu tuna Track. Ecim Ha mucke ecTh HECKOJBKO 3BYKOBBIX NOPOXKEK, TOTAA JaHHBIE O
HUX OyIyT cOXpaHAThCcsl B MaccuBe 3amuceit ATracks tuma Track.

[ BBOAa MaHHBIX 00 OJHOM HOpPOXKEe B IIporpaMme ObUIa CO30aHA MPOLExypa
DataForTrack, B KoTopylo IO 3HaueHMIO Tiepemaercs mapamerp tuma Track. Ecium Ha
JIMCKE TOJIBKO OHA ITOPOXKa, TO TaHHBIE BBOMATCS B IMoyie CDData.Trackl, B IPOTUBHOM
cllyyae — B TEKYLIMIA 3JIEMEHT MaccuBa CDData.ATracks.



naesa 10

dannbli

@aiin1 — 3TO COBOKYIMHOCTh JAHHBIX, COXpaHEHHas Ha JAVCKE IO ONpeAeIeHHbIM HMe-
HeMm. CoxpaHeHue uHbopMaiuyu B aiiie yXXe KpaTKo 3aTparMBajoch B paszieie "3amuch U
YTeHHE HAaHHBIX M3 TEKCTOBOro (haityia” riaBel 4, THe ObLIa pacCMOTpPEHA OpraHu3alus ooMe-
Ha uHboOpMalMeil ¢ TeKCTOBbIMU (baiimamu mipu momoinu mnpoienyp Readln u Writeln.
Kpome merxcmossix aiinoB, comepXumMoe KOTOPBIX IOJIb30BaTeb MOXET MPOYUTATh, OTpe-
JAKTUPOBaTh MJIM pacrievyataTb Ha MPUHTEPE, CYIIECTBYIOT TakXke odgouynbie daiiibl. B cooT-
BETCTBMM CO CBOMM Ha3BaHMEM, IBOMYHBIE (Dailsibl comepXaT JaHHbIE B ABOMYHOM (hopmaTe,
M WHTEPIpETAlMs UX COAEPKUMOTO BO3JIAraeTcsl Ha CrelaM3UpOBAaHHBIE MPOrpaMMHEIE
cpeactea. HampuiMep, mHTepripeTaivio (aifioB, coaepXKaiiux rpaduveckre M300paXeHus, Bbi-
TTOJTHSIOT TpadryecKre peIakTophl, apXUBHBIX (aiIoB — MPOrpaMMBI apXWUBAaIlUU, a BBITION-
HSEMBIX (hailToB — ONepalliOHHAas CHCTEMA.

B omnepatnmonHoit cucreme MS-DOS kaxnaplii aitn Ha gucke o603HAYaeTCsl MPU TTOMO-
I UMEHH U pacmupenusi. MMsi, TJMHA KOTOPOrO MOXKET COCTaBIATh OT 1 M0 8 CHMMBOJIOB,
OTHeNsIeTCS OT pacIIMpEeHUsT TOYKOW. PacimMpeHre MOXHO He yKasbIBaTh BooOIle. B aTom
cydae ToYKa Tocjie MMeHU ¢aiiia He CTaBUTCS, WJIM X€ OHO MOXET COCTOSITh M3 OTHOTO,
JIByX WJIU TpeX CUMBOJIOB. Hampumep, BBIMOJHSEMBIN (haitl MHTETPUPOBAHHOM CpEmbl MPO-
rpamMmupoBaHusi Turbo Pascal HaspiBaeTcsi turbo.exe. B maHHOM ciydyae turbo — 310
UMsI, a exe — pacmmpeHue. MMeHa (aitioB MOryT comepxaTh OYKBbI, LIUMPBLI U CIEMYyIO-
e CUMBOMIBL !, @, #, %, ~, &, (, ), ', ~, =, _

Pacimmpenue mmeHu aitna, Kak NpaBujio, ompenessieT comepxumoe daiia. B taoi.
10.1 mepedynclieHbl HEKOTOpbIE OOINENPUHATHIE PACIIMPEHMS U UX Ha3HAYeHUE.

Ta6nuua 10.1. O6LLENPUHSATBIE PACLLMPEHWS UMEH PalinoB

Pacwumpenne HasHnauyeHne ]
arj daiin apxv1Ba, CO34AHHOMO apPXMBATOPOM arj !
asm dainn nporpamMmbl Has3bike accembnepa

bak PesepBHas konus daina

bat KomaHaHbIM (NakeTHbIN) pann

com BoinonHsiembili parin paamepom ao 64 Koant

dat daiin aaHHbIX

doc TeKCTOBbI LOKYMEHT

exe BbinonHsaembI ¢painn npon3BosLHOro pa3Mmepa

gif "padunyeckuin dbaiin B bopmare GIF

hlp ®daiin cnpaBoOYHON CUCTEMbI

ini ®daiin ¢ napameTpaMm NHALMAIN3ALI NPOrpaMm

pas ®darin nporpammbl Ha A3bike Pascal

pcx "paduryeckuinn daiin B popmare PCX

pic Mpaduryeckuin parin B popmare PIC
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OkoH4aHue Tabnmubl 10.1

Paclumperne HasHauyeHve

rar ®daiin apxuBa, CO30aHHOr0 apxMBaTOPOM rar
,SyS CucTemHbin dann

tif Mpadurueckmin pann B popmate TIFF

txt TekcToBbIV ann

zip daiin apxmea, co3gaHHoro apxmueaTtopom pkzip

HeoTbeMeMbIMU XapaKTepUCTUKAMU KaxXaoro aiijia SBISIIOTCS €ro pa3Mmep, a TaKxke
nata u Bpemsi ero CosmaHust. Pa3mep caiina ompenensieTcsi KOJIMIECTBOM BXOISIINX B HETO
6aiiToB MHGMOPMAIIMK, a 1aTa U BPeMs CO3MaHMS UBMEHSIOTCS MPU U3MEHEHUHM (haiiia.

HMmena ¢aityioB perncTpupyroTcsi Ha MarHUTHBIX JUCKaxX B KaTajorax, MMeHa JJIs KOTO-
PBIX BBIOMpAIOT TIO TeM 3Ke TpaBWJIaM, 4TO M JJIsT MMeH aitnoB. Ilpy 3ToM, Kak TpaBUIIO,
pacLIMpeHusl UMEH KaTaJoroB He UCHojb3yloTcsl. Eciu kartanor A 3apericTpUpoBaH B KaTa-
siore B, To roBopsiT, YTO A — 3TO pOIUTENbCKUI KaTtajor, a B — 310 momkarajor. Kaxnmbrit
MAaTHUTHBIN IMCK 0OS3aTeIbHO MMEeT IVIABHBIIA KaTalor, TAK HAa3bIBAaeMBbLil KOPHEBOI Kara-
JIOT, B KOTOPOM 3aperMCTPUpPOBaHbI BCe KaTaJloTW M (ailyibl MepBOro ypoBHsS. B cBoio oue-
peob, B Karajorax IepBOr0 YpPOBHSI 3aperMCTPUPOBaHbI (Daiiibl M KaTaJloTH BTOPOTO YPOBHS
u 1.0. TakuMm o0pa3oM, ¢ailyibl M KaTajJorW B olepaiMoHHoi cucreme MS-DOS pasmemnia-
JOTCSI B BUIIE IPEBOBUIHON CTPYKTYDHI.

INocnenoBaTeIbHOCTL UMEH OT KOPHEBOTO Kartajora K aiiny HasbiBaeTcs myreM. [IyTh K
¢aiiyly B coueTaHMU C €ro MMEHEeM Ha3bIBaeTCsl MOJHbIM MMeHeM. Hampumep, moiHoe umst
daityia turbo. exe MOXET BBIIISIACTh CICAYIOMIUM obpazoM: e: \work\books\computer\
tp\bin\turbo.exe, roe e : — 0003HaYEeHWE MAarHUTHOTO JMCKA.

MPUMEYAHUE

MarHuTHblEe ANCKM 0603HAYAIOTCSA NMPY NMOMOLLIM NTATUHCKIMX OYKB C ABOETOYMEM (OT a: A0 z:).
Moy 3TOM HaKOMUTENAM Ha MMOKMX MarHUTHbIX AVCKAaX COOTBETCTBYIOT 0003HAYEHVs a: U b:, a
BCE OCTa/lbHble OYKBbl — MPOYMM HocuTenam. Kak mpaBuno, nepBbiMUM, Ha4dMHas ¢ OMcka c:,
00603Ha4aTCA NIOrNHYECKME ONCKUKECTKMX ONCKOB.

Pa6oTta ¢ ¢pavinamm B a3bike Pascal

B s3bike Pascal MOXHO OOBSBISTH MepeMEeHHBIE UIsi paboThl ¢ TpeMsl TUIaMu (hailjioB:
TEKCTOBBIMU, TUMTU3UPOBAHHBIMUA Y HETUITU3UPOBAHHBIMU.

TekcToBBIi (haii1 — 3TO TOCIENOBATEILHOCTE CUMBOJIOB, Pa3dWTasi Ha CTPOKU JJIMHOMN OT
O 10 256 cUMBOJIOB,

K THIM3MpoBaHHBIM OTHOCSTCS (hailyibl, COmepXKalllie JaHHBIE CTPOro OIMpPEAeICHHOTO
tuma. OOBIYHO TaKue (haiiyibl IIPEACTABIISIOTCS CO00M HAOOPHI 3aIMCEid.

K HeTHNU3MPOBAHHBIM OTHOCSTCS IBOWYHBIC (hailyibl, KOTOPbIE MOTYT COIEpKaTh JIIOObIE
COBOKYITHOCTH 0aliTOB JaHHBIX 0e3 MPUBS3KU K KaKOMY-HUOYIb OTHOMY THUITY.

Kaxnprii u3 3THX (hailIOBBIX TUIIOB pacCMaTPUBAETCSl HIDKE B COOTBETCTBYIOIIMX pasieliax
9TOI TaBbl. 37ech Xe PacCMOTPUM CpecTBa si3bika Pascal, mpemHa3HaYeHHbIE U CO3NAHWSI,
OTKDPBITUST U 3aKpBITUsL. (PaiiioB, HE3aBUCUMO OT MX THUIIA.

CospaHue, OoTKpbITUEe U 3aKpbiTne ¢annos

KaxmnoMy aiiny B mporpaMMe CTaBUTCSI B COOTBETCTBME (hailioBas MepeMeHHasl orpe-
JIeIeHHOTO Tuma (TMPEAIoJioKMM, YTO 3Ta TepeMeHHass 0003HavaeTcsl TPW TIOMOIIW WIEH-
tudukaropa F). 15 ycTaHOBIEHUS CBSI3U MEXIY 3TOM MEPEeMEHHOUW U peabHBIM (hailioMm
HCIIOIBb3YeTCs Mpolieaypa Assign, HampuMmep:
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[ Assign(F, 'c:\docs\docl.txt');

B nanHoM ciyuyae nepemeHHoil F craButcst B coorBeTcTBUE (Dail docl. txt, pacmoio-
XeHHBII Ha JUCKe c: B KaTajore docs.

Ipouenypa Assign Bcerma IMPEAIISCTBYET BCEM OCTAIbHBIM IIPOIEAypaM, IIpeTHA3Ha-
YeHHBIM I paboTHl ¢ (aitmamu. Kpome Toro, HeOOIyCTUMO HMCIIOIh30BaHUE 3TOM ITpoIle-
Iypbl 171 yXe OTKphiToro daiina. s oTkpeitust daitna B s3bike Pascal ucronb3yeTrcst n1Be
npouenypbl: Reset u Rewrite. IIpouenypa Reset oTkpbiBaeT yxke CylecTBYIOLMIA haiti,
a npoueaypa Rewrite cosmaeT M OTKpbIBaeT HOBBIN ¢haiil. B ob0e mpolieayphbl mepemaercst
napameTp caitioBoro Tuna. Eciu mpu BbI3oBe mpolemypbl Reset, orcyTcTsyer daiin, cs-
3aHHBIA ¢ (DaiIOBOM ITePeMEHHOM, TO 3TO NMPUBOIUT K BO3HUKHOBEHMIO OIIMOKHM B IIPO-
rpamme. Takke ciemyeT ObITb BHUMAaTEeIbHBIM M IIPU BbI30Be Mpoueaypbl Rewrite. Eciou
Ha IWCKe YK€ CYIIeCTBYeT (paiiil ¢ MMeHEM, CBSI3aHHBIM C (DaIOBOM ITepeMEHHOM, Iiepena-
BaeMoii B mpouenypy Rewrite, To Bce ero maHHble OyayT ydaseHsL.

Hust 3akpbiTst aiita ucrnonbsyercst mpouenypa Close, B KOTOPYIO B KayeCTBe IMapa-
MeTpa Tiepermaetcsl (paifyioBas IepeMeHHasI. DTa Ipolleaypa YoalxseT CBA3b (haiIoBoO Iepe-
MEHHOI ¢ (ailyioM Ha IKUCKe, YCTAaHOBJIEHHYIO mpolieaypoit Assign. Takum obpazom, npu
pabote ¢ ¢aiiiaMu 00s13aTeNIbHO HOMXKHA CcoBMIomaThecs CleAyollas Mocaeq0BaTeIbHOCTh
TIEHCTBUIA:

IAssign — Reset/Rewrite — (urenne/samucs) — Close

NepeumeHoBaHue u ypaneHue ¢dannos

K obmum cpenctBam sizbika Pascal, mpemHa3zHaYeHHBIX IS paOOThl ¢ (haiilTaMy MOXKHO
OTHecTH ellle aBe Ipouemypbl: Rename m Erase. Ilpomemypa Rename mepenMeHOBEIBaeT
HEOTKPHITHII (haili moboro tuma. B Hee mepemaeTcst mBa mapaMeTpa: MepBBIi — 3To (haiiio-
Bas IepeMeHHas, a BTOpOMl — 3TO HOBOE MMs COOTBeTCTBylollero aiina. Ilpouemypa
Erase mpumHUMaeT TOJIBKO OOMH IapaMeTp — (ailyioBylo MEpeMEHHYIO, M YIAJIIeT COOTBET-
CTBYIOIINI HEOTKPHITHIA (haii1 JTr000r0 THIa. B caydae MpuMeHEHMS 3THX OBYX IPOLCAYP K
OTKDBITHIM MJIM HE CYIIECTBYIOIIUM (hbaiilaM BO3HHMKAET OIIMMOKA BBITIOJHEHUS ITPOTPAMMEL.

OGpaboTka oumboK Npu paborte ¢ pamnamm

JInsT oOpaboTKM OMMOOK BBOJA-BBIBOIA B SI3bIKe Pascal WCIONB3yeTcs CIenuanbHast
¢yHk1MsI IOResult. OHa He NMpPUMHMMAeT HUKAKMX IapaMeTpoB M BO3BpalllaeT 3HAYEHUE
THIIA integer, COOTBETCTBYIOIIEE COCTOSHUIO IMOCICIHEN BBHITOJIHEHHOM OIepaly BBOIA-
BbIBoma. HopmaabHOMY BBITIOJHEHUIO OIepalliii COOTBeTCTBYeT 3HadeHWe (. DyHKImio
1OResult MOXHO BBEI3BIBATH TOJILKO B TOM CJIy4ae, €CJIM Ha BpeMsl BBIIIOJIHEHUS (haiIOBBIX
onepaluii OTKJII0YeHa CTaHAapTHasl MpoBepKa orepaluii BBoaa-BbiBoAa. IIJisl 3TOro B Mpo-
rpaMMe MOXHO BOCIIOJIb30BaThCSI TMPEKTUBON KoMImigTopa {$I}. Mcrmomb3oBaHue (yHK-
mun 1OResult OymeT paccMOTpeHO B CJeOyIOIIEM pasfelie Ha IpUMepe MporpaMMbl, B KO-
TOpOI peaTn30BaHO KOIMMPOBAHME TEKCTOBOTO (haiiia.

» IlompoOHO MMPEKTUBEI KOMITIUIATOpA PacCMaTpHUBAIOTCS B IiaBe 13.

TekcToBble danbl

Jlnsg oObsiBneHus1 (haiiyIoBOM IEepeMEHHOM, CBSI3aHHOM C TEKCTOBBIM (haiijioM MCIOIb3Y-
€Tcsl CTaHAAPTHBIN TUM Text:

var
Rl e X
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Kaxnas ctpoka B TeKCTOBOM (haiiie OKaHUMBAETCS JByMSI CUMBOJIaMU, 0003HAYAIOIIMMU
koHel ctpoku — Chr (13) u Chr (10). [Ipu BbI3oBe mnpoueaypbl Reset TeKCTOBbIN (aiin
OTKPBIBAET TOJIBKO TSI YTCHUSI, a TIPW BBI30BE IMpoIeAypbl Rewrite — I YTeHUS M 3aIlKCH.

JInsi OTKPBITHSI TEKCTOBBIX (paiiyioB MCMOJB3YyeTcs elle omaHa mpoleaypa: Append. OHa oT-
JIMYAETCsl OT Mpolieaypbl Rewrite TeM, YTO He yaajisieT COAepXMMOe CyllecTBytoulero (aiina,
a OTKPBIBACT €ro IS JOTIOJIHEHWS JaHHBIX B KOHeEI (haiiia.

Y1eHne paHHbIX

YreHue DaHHBIX W3 (ailyla OCylIecTBIsAETCS IMpU IoMoIinu mpouenyp Réad m Readln.
IIpouenypa Read cuuthiBaeT naHHbBIE OOLIMM IMOTOKOM, a Readln mpuBomuT K mepexomy K
clemyroleit cTpoke TeKcToBoro aitma. Ilpu CYMTHIBAHWY HETEKCTOBBIX NAaHHBIX (HAIIPH-
Mep, IIeJIOTO YMCIIa) B TEPEMEHHYI0 HEKOTOPOTO IMPOCTOTO THUIIA BBHITIOMHSETCS aBTOMAaTHIe-
CKOe TIpeo0pa3oBaHre CYMTAHHOTO 3HAYCHMSI B COOTBETCTBYIOIIMI THIT:

Assign (F,

'l.ExEi)i
Reset (F) ; ;

Readln (F,
Readln (F,
Readln (F,

s);
i);
r);

Close (F);

3anucb AaHHbIX

3anuch JaHHBIX B TEKCTOBBIM (haiijl OCYILECTBISETCS MpU IoMoliy mpouenyp Write u
Writeln. TIpu stoM B ciyyae BbI3oBa mpoueaypbl Writeln mociie 3anmucbiBaeMbIX TaH-
HBIX, B (Daiil aBTOMAaTUYECKU J00ABISIIOTCS CHMBOJIBI Iepexoja Ha HOBYIO CTpoky. Coxpa-
HATH B TEKCTOBOM (paﬁne MOXXHO 3Ha4YeHWUs JIF0OOro IPpOCTOro TUIIA — OHM ABTOMATUYCCKN
npeobpasyroresa B TekeT (uctuHr 10.1).

Jinctunr 10.1. CoxpaHeHne aaHHbIX B TEKCTOBOM daiine

var

Text;
string;
integer;
real;

B.~-n 4

Assign (F,
Rewrite (F);
Writeln(F,
Writeln(F,
Writeln(F,
Close (F);

. Xt );
5);
s
r)s

MepemewieHmne no damny

Ilocne oTkpbITUSI TeKCTOBOro haiijia mpu MOMOIIM Tpoleaypbl Reset aiioBasi mo3u-
LIMSl yCTaHABIMBAETCSl HAa Hayano (aiyia, U Mocjie Kaxaoro Bbi3oBa mpoieayp Read u
Readln mepemeiiiaercsi mo HampaBieHUIO K KOHIy (aiina. B s3bike Pascal ecth crenyaib-
Hble (YHKIMU, MO3BOJISIOLIME OMPENETIUTh TEKYIIYIO MO3UIIMI0O B TEKCTOBOM (aiisie: Eoln,
Eof, SeekEoln m SeekEof (s mcmonbp3oBanms atux GyHKImMiA aitn moikeH OBITH OT-
KPBITBIM).
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*  Oynkuus Eoln BosBpalaer 3HaueHue True, eciud TeKywlas aiioBast MO3ULUS
HAXOAMTCS Ha CUMBOJIaX KOHIIA CTPOKM WJIW B KOHIIE (haiia.

+  @Oynkuusa Eof BosBpamaer 3HadyeHue True, eciid HJOCTUTHYT KoHell (aiiia.

+  O@ynkuusi SeekEoln Bo3Bpailaer 3HaueHue True mpu AOCTMXXEHUM CUMBOJIOB KOHLIA
CTPOKHU.

+  ®yukiusa SeekEof Bo3Bpaiaer 3Hadenue True Mpy JOCTVMKEHWM KOHILA aiiia.

®yHkuuio Eof 00blYHO MCIONB3YIOT B 1MKIJIe while misi mocienoBareabHO CUYMThIBA-
HUS BCEX CTPOK TeKCToBOro (aiina, a ¢pyHkuuio Eoln — mjsg mocjienoBaTelbHOTO CUMThI-
BaHUsI BCEX CUMBOJIOB TEKYIIE CTPOKU:

while not Eof(F) do readln (F,s);
while not EdIn(F) do read(F, c);

KonupoBaHue TekctoBoro ¢aina

PaccMoTpuM paboOTy OMMCAHHBIX IMPOLENYP Ha IPUMEPE IMPOTrPaMMbl, BBIMOIHSIOLIEH
KOMUpoBaHUe TeKcToBoro caiiaa. Cozmaiite B uHTerpupoBaHHoi cpege Turbo Pascal daiin
¢ uMeHeM FileCopy.pas M BBeIUTE B HEro TEKCT, IMPEACTABICHHBIA B JIMCTUHIE
10.2, unu otkpoite 3toT (ail ¢ auckeTbl mpu momoinu kKomanabl File | Open
(<E3>).

Jinctuudr 10.2. Mporpamma FileCopy.pas

program FileCopy;

var
FFrom, FTo: Text;
NameFrom, NameTo, s: string;
isError: boolean;

begin
isError := True;
while isError do
begin

Writeln('VYkaxure v d¢atyia, KOTOPHM HEOOXOOMMO CKOMMpoBaTh:');
Readln (NameFrom) ;
Assign (FFrom, NameFrom);

{$1I-} {OrknouaeTcsa cTaHmapTHass obpaboTka ommbox}

Reset (FFrom) ; {OTkpriBaeTcsa danmn}

{$I+} {BruouaeTca cTaHmapTHas obpaboTka ommrbox}

isError := IOResult > 0;

if isError then Writeln('®ainma c TakuMm MMEHEM He cymecTByer! ');
end;

Writeln ('Ykaxmure 1M daiiyla Has3HadeHuMA:');

Readln (NameTo) ;

Assign (FTo, NameTo) ;

Rewrite (FTo) ;

while not Eof (FFrom) do

begin
Readln (FFrom, s); {CumTEHBaHMe CTPOKM M3 daryla MCTOYHMKA}
Writeln (FTo,s): {3amuce CcTpokM B Odaiy HazHadYeHuA}

end;

Close (FTo) ;

Close (FFrom) ;

end.
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B mepBoii yactu 5TOi MporpamMmbl B 1ukJe while opraHu30BaHO OTKPHITUE TEKCTOBOTO
(aitna uctounrka. Mms atoro (aiina BBOAUTCS MOJIb30BATENEM, MOCAE YETO OHO CTABUTCS B
cooTBeTCTBUE (DailioBoil NepeMeHHO FFrom. [lepen MOMbITKON OTKPHITH 3TOT (aitn Ha
YTEHUE BBIMOJHIETCS OTKJIIOYeHUE CTaHAApTHOW MPOBEPKM OIMepalluii BBOIA-BbIBOAA IMpHU
TIOMOIIM AUPEKTUBbI KoMnuisitopa {$I-}. Ilociae BbizoBa mpoienypbl Reset cranmapTHas
MpOBepKa orepaluii BBOAA-BBIBOAA OISTh BKIJIIOYAETCSl MPU TMOMOUIM OUPEKTHBHI {$I+}.
3ateM, ecid (yHKIMsA IOResult BO3BpalllaeT HEKOTOPOE IMOJOXUTEIbHOE 3HAUYEHME, 4YTO
CBUIETENLCTBYET O HaJWMYMM OIIMOKM BBOJAA-BBbIBOAA, JOTMYECKOW mepeMeHHoil isError
npucBaMBaeTcsl 3HaueHue True, M Hukia while moBTopsieTcs cHayana. Eciau Xe ommbok
oOHapyxeHO He Obulo, mepeMeHHOl isError mpucBambaercs 3HaueHue False m mukn
whilezaBepiaercsi.

Bo BTOpOIi YacTM MporpaMMbl CO3[AETCSI U OTKPbIBAETCS I 3amucu (aill Ha3HaYeHUs,
COOTBETCTBYIOINIMI (haiiIoBOI MepeMeHHOU FTo, a 3aTeM B LiMKJIe while cTpoku mocieno-
BaTelbHO cuuThiBaloTcs M3 (aitna FFrom u 3amuceiBatorcst B aitn FTo mo Tex mop, moka
He OyzeT JOCTUTHYT KoHell ¢aiina ncrounuka FFrom, 1.e. dynkuus Eof (FFrom) He Bep-
HeT 3HaueHue True. B KoHIle mporpamMMbl 00a (haiiyia 3aKpbIBAlOTCS MPU TTOMOIIA (DYHK-
nuu Close. :

BbiBoa copepxumoro ¢aisioB Ha
BHELLUHWE YCTPOMCTBa KOMMbIOTEPA

Ilpu mnomoum mnporpamMmbl FileCopy MOXHO KONMUPOBATh COAEPKUMOE TEKCTOBBIX
(aitioB He TOJIBKO B APYroil TEKCTOBBIM (hailyl, HO U Ha BHEIIHME YCTPOMCTBA KOMIIbIOTEPA.
Il 3TOTO B KavyecTBe MMEHM (baiila Ha3HAUYeHMsI MOCTAaTOYHO yKa3aTh ONHO W3 CTaHmapT-
HBIX UMEH YCTPOMCTB. :

* coml, com2, coT3 — YCTpPOICTBa, MOAKIIOUYEHHbIE K MOCIeA0BaTeIbHBIM TopTaM 1, 2 u

3, COOTBETCTBEHHO.

* con — KOHCOJNb. IIpy BBIBONE 3TMM YCTPOJCTBOM SABNISETCA SKPaH MOHUTOpA, a TpH

BBOJIC KJIaBHATypa.

* 1lptl, 1pt2, 1pt3 — ycTpOKHCTBa, MOAKIIOUYEHHbIE K MapaiejbHbIMIopTaM 1, 2 u 3,

COOTBETCTBEHHO.

* prn — IPUHTED.

Hampumep, mis Toro 9yTo0bI BBIBECTU COIEPKMMOE HEKOTOporo ¢aifla Ha 3KpaH MOHU-
TOpa, HeOOXOMMMO yKa3aTb B KayecTBe MMeHU hailla HazHaueHus con. Ecmu ke daiin He-
00XOIMMO pacliedaTtaTb Ha IIPMHTEPE, €ro MOXHO CKOIMPOBaTh B (haill ¢ MMEHEM prn WA
1ptl (ecau MpUHTEp MoAKIOYeH K mopty LPTI).

TunuanpoBaHHbie dannbl

TunusupoBaHHbIE (Dailibl UCTIONB3YIOTCS TSI XpaHEHUSI OMHOTUITHBIX JAHHBIX, B KaUeCTBE
KOTOPBIX OOBIYHO BBICTYIAIOT 3allMCU. Takue (aiiibl IpUMEHSIOTCS IS CO3MaHus 0a3 maH-
HBIX — HaOOPOB JaHHBIX, UMEIOLIUX OMPEAEIEHHYIO CTPYKTYpY.

» [lompobHee Gasbl IAHHBIX PACCMATPUBAIOTCA B IIaBe 22.

11 oOBsIBICHUST (DAMIOBBIX TIEPEMEHHBIX, MCIIOIb3YeMBIX U OOpAIIeHHs] K THITU3HPO-

BaHHBIM (baifTaM, MUCIOJIB3YeTcsT KOHCTpYKIUA £ile of wuma_muna:

type
Rec = record

end;
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var
Fl: file of FileRec;
F2: . frlevieofaraal;

B nanHom ciyvae daiin Fl ucnonb3yercs miist xpaHeHus 3anuceil Tumna Rec, a daitn F2 —
3HauyeHUii Tumna real.

Ecnu comepxumoe TekcToBoro chaiiia paccMaTpuBaeTcsl Kak HaboOp CHUMBOJIOB, TO CO-
JIep>KMMOe TUMU3UPOBaHHOTO aiia paccMaTpUBaeTcsl Kak IMOCJIeNoBaTebHOCTb 3amuceit
ofpee/IeHHON CTPYKTYphl. [IpyM 3TOM OjiMHA OMHOW 3amyCU OMpEAesieTCs MPU MOMOIIN
dyHkiMKn SizeOf, KOTOpOIl B KayecTBe MapameTpa TepeaaeTcs WMsI TUIa 3amucu (Harpu-
Mep, SizeOf (Rec)). Tak Kak JIMHA KaXIOil 3alMMCH B TUIMU3UPOBAHHOM (haiijie CTPOro
MOCTOSIHHA, 3TO MO3BOJISIET OPTaHM30BaTh AOCTYIM K KaXIOMY 2JEMEHTY MO ero MopsiaAKoBO-
My HOMepy MpU MOMOILU Mpoleaypsl Seek:

Seek (F, 9); {nepexon K IOecATONI 3anucu B daiine F} _J

[TepBas 3amuch B (aiine umeer HoMmep 0, TakuM o6Gpa3oM, HU3NYECKUIA HOMED 3aIucu
Ha eIVHUIy MEHbIIIe ee JIOTUYecKoro HoMepa. [lisl omnpeneieHUs HOMepa TEKYLIEH 3armucu
ucnonb3yercsas yHkmusa FilePos, a mis ompemelieHrs OOIIET0 KOJIWYECTBa 3aIllMCEU B
daiine — dyukuusa File Size. Hanpumep, nst nmepexona K KOHILY TUTTM3UPOBAHHOTO haii-
sa F MOXHO BOCTIOJIB30BaThCSl CIIEAYIOIIUM OIEPaTOPOM:

[ Seek(F, FileSize(F)) ;

a JUId mepexoa K TOCHEeIHEN 3allUCy OlepaTopoM

Seek (F, FileSize(F) - 1);

Mpumepbl NCNOMB30BaHNA TUNU3NPOBaHHbIX panioB

YcoBepuieHcTBYeM mporpammy Audio, pa3pa®oTaHHYIO B MpeAblaylleil riaBe (CM. JiMc-
THT 9.4). OTKpoiiTe B MHTETpMPOBAHHOW cpene TporpamMmmupoBaHus Turbo Pascal daiin
Audio.pas, BeimomHuTe KomaHmy MeHio File | Save As, ¥ coxpaHuTe €ro Imom MMeHeM
AudioIn.pas. BHecute B HEro u3MeHeHUs, BbIIEJICHHbBIE MOTYKUPHBIM MIPU(HTOM
B muctuHre 10.3. (Paitn Audioln.pas MOXHO OTKpPBITH IpPU TMOMOLIW KOMaHIIbI
File | Open (<F3>) ¢ mpuiaraeMoii K KHUTe JUCKETHI).

Jinctunr 10.3. MNporpamma AudioIn.pas

program AudioIn;
type
{CTpyKTypa Ijis XpaHeHUs NaHHHX OO0 OIHOM HOPOXKe}
Track = record
Name: string[50]; {HasBaHue DOPOXKM}
Bours: . 0% S {Yach}
Minutes: 0%.59; {MunyTE}
Seconds: 0..59; {CexyHnr1}
end;
{CrpykTypa IJI XpaHeHUd MHOOpMaluy O HOUCKe}
CD = record
Author: string[20]1; {ABTOpP}

Title: string[50]; {HasBaHuue}
Year: integer; {Tom}
Kind: string[10]; {Xanp}

case Tracks: byte of {KomumuecTBO mopoxex}
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1: (Trackl: Track); {Ecau mopoxek OOJbBIe OIHOM, TOTrIa
MHOOPMAIIMSA XPAHUTCS B BUIOES Maccusa}
[2..20]: (ATracks: arrayl[l..20] of Track) ;

end;
var
ez schars;
Chbat as Gkt
1, ccle byiEes

FName: string;
F: file of CD;

{Ilpouenaypa BBOIA MaHHEX OO OIHOM ROPOXRKE}
procedure DataForTrack(var TrackData: Track);
begin

end;

begin
Writeln ('Beemure 1 danmiia C JmaHHBMM O My3BKAJBHEX muckax:') ;
Readln (FName) ;
Assign(F, FName) ;
{$1I-})
Reset (F) ;
{$1+)
if IOResult = 0
then Seek (F, FileSize(F)) ({Ecmm Takon danl yxe cymecTeByeT, }
{nepememaemcss B ero xoHer}
else Rewrite(F) ; {B nmporueHOM CJTyUae coSspmaem HOBELI ¢asr}
i :=FileSize(F); {HopsaxoeBmnt HOMEpD CJIEIYIONErO mMUcKa}
TEEIOERE
Inc )
Writeln('BBomg pappex o ',i,'-maoucke:');

Write(F, CDData); ({Coxpanenme Bammucu B daivie F}
Write ('BBecTu pmaHHpe eme o6 oOHOM OuckKe (HJa/Her)? ");
Readln(c); :
T L% Gl FRNE N YIS wL] 2
Close (F) ;
end.

IMporpamma AudioIn 3ammMChIBacT JaHHBIE O KOMIIAKT-AWCKaX, BBOOMMBIC IOJIh30BaTe-
JieM, B TUMU3UPOBAHHbBIN (Daiiyi, UMsI KOTOPOrO yKa3bIBAa€TCS B CaMOM Hayajie MpOrpamMBbl.
DtoMy (aiiny craBurcsi B cootBeTcTBUE mnepemeHHas F tuma f£ile of CD. Eciu daiin c
YKa3aHHBIM WMEHEM YK€ CYIIEeCTBYeT, TO C TIOMOINBIO TMPOIenypbl Seek BBITIOTHSIETCS Tie-
peMelIeHNe B ero KOHEl, YTOOBI K HEMY MOXHO ObUIO J0OABUTh HOBble 3amucu. Ecmm aii-
Ja ¢ YKa3aHHBIM MMEHEM He CYLIECTBYeT, TO OH CO3JAeTCSl U OTKPBIBAETCS JUISL 3allUCU MpH
MOMOILM MTpoLIenyphl Rewrite.

JaHHBIE 00 OYepeTHOM JVMCKE W €ro 3BYKOBBIX JOPOXKAaxX, BBEACHHBIC ITOJIb30BATEIIEM U
coxpaHeHHble B 3amucu CDData, 3anuceiBaioTcst B aitn F mpu momMoliy mpoiieaypsl
Write. (Bauumanwme! Ilpu pabore ¢ Tumu3upoBaHHBIMU ¢aiimamu mpoueaypa Writeln He
ucnosnb3yercs.) [Tocie BBoma maHHBIX 000 BceX AUCKax (aitm F 3akphiBacTCsS BBI3OBOM ITPO-
nenypsl Close.
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3amycTuTe 3Ty IMPOrpaMMy Ha BBITTOJTHEHUE M BBEIUTE CBEACHUS O HECKOJIbKMX KOM-
MakT-nucKax. B ciemyromeMm mpuMepe OymeT paccMOTpeHa MporpaMMa IpOCMOTpa JaHHBIX,
BBEICHHBIX MpW ToMoimu mporpammMbl Audio In.

Coxpanure mpu romon KoMaHzpl File | Save As WHTerpMpoBaHHOI Cpedpbl MPOrpaMMUPO-
BaHust Turbo Pascal daitnt AudioIn.pas (cm. auctudr 10.3) mom umeHem AudioQut.pas.
VYnanute B HeM Bce, KpOMe pasfieiia OObSIBICHMSI TUIIOB U TIEPEMEHHBIX, a 3aTeM BHECUTE B HEro
W3MEHEHMsI, BBIIEJICHHBIC TTONYKMPHBIM TmpudToM B JuctuHre 104. (Paitm Audio-

Out.pas MOXHO OTKpBITH Ipu momoluu koMaHasl File | Open (<F3>) c npuna-
raeMoi K KHHIe JMCKETHI). '

Jluctunr 10.4. [Tporpamma AudioOut . pas

program AudioOut;
type
{CTpykTypa s XpaHeHus IaHHEX OO0 OINHON IOPOXKeE}
Track = record
Name: string[50]; {HasBauue mopoxku}
Hours: 0.33; {YacH}
Minutes: 0..59; {MuHyTH }
Seconds: 0..59; {Cexkyunsr}
end;
{(CrpykTypa miss xXpaHeHust nabopMalmm O OUCKe}
CD = record
Author: string[20]; {ABTOpP}

Title: - stxring[50]; {HazBauue}
Year: integer; {Toxn}
Kind: string[10]; {Xaup}
case Tracks: byte of {KoauuecTBO DOpPOXEK}
1: (Trackl: Track); ({Ecnu mopoxek OoOJblle OIHOM, ToTma

HGOPMALMST XPaHUTCsI B BUIE Maccusa}
[2..20]): (ATracks: arrayl[l..20]  ofs Txrack):
end;
var

cz .chat;
@DbhataY *CD;
i, num: byte;
FName: string;
F: file of CD;
isError: boolean;

{Ilpouenypa BEBOOA MNAHHLEIX OO ONHOM HOPOXKE}
procedure DataForTrack (var TrackData: Track; num: byte);
var
hh, mm, ss: string[2];
Timing: string[8];
begin
with TrackData do
begin
{lpeocBpasoBsBaeM B CTPDOKM SHAYeHMT YacCOB, MUHYT U CexyHn}
Str (Hours, hh);
Str (Minutes, mm) ;
Str (Seconds, ss) ;
{®opMmpyeM CTDOKY BpEeMeHM SByuHaHus}
if Hours = 0 then Timing := '' else Timing := hh + '
Timing := Timing + mm + '"' + ss + Chr(39) ;

~

et T S SN — SIS IE——
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Writeln(num; ' - ', Name, ' (', Timing, ")'):
end;
end;

begin 5
isError := True;
while isError do
begin
Writeln ('Beemmure 1M daiyla C HaHHBIMM O My3bBKAaJIBHBEX muckax: ') ;
Readln (FName) ;
Assign (F, FName) ;
{$1-}
Reset (F) ;
{$I+)}
isError := (IOResult > 0);
if isError then Writeln('Taxomi darul He cymecTsyeT!');
end;

repeat
Writeln ('®ain comepxur IaHbe O ',FileSize(F),' mmckax:');
Seek (F, 0); {NlepeMemaeMcst K [I€PBOM Sanmucu}
for 1 := 0 to FileSize(F) - 1 do
begin
Read (F, CDData) ;
Writeln(i + 1, ' - ', CDData.Author, ', "', CDData.Title,'"');

{OToBpaxaeM CIIICOK mMCKOB II0 20 Ha 3xpaHe}
if (((i+ 1) mod 20) = 0) and
(i < (FileSize(F) - 1))
then begin \ ;
Writeln ('Ins mpoMoTpa OCTAILHBX IIMCKOB HaxvmTe <Enter>...');
Read (c) ;
end;
end;
Writeln ('BBemmure TTOPSIIKOBEI HOMED ICKa IJid npocMoTpa: ');
Readln (num) ; !
, Seek(F, num - 1); ({lepeMemaeMcss K yKaSaHHOM Banmcu}
Read (F, CDData);
Writeln('>>> ', CDData.Author, ', "', CDData.Title,
tw _ ' CDData.Year, 'r. (', CDData.Kind, ') <<<');
{BemomM IaHHEE O mOpOXKax} 1
if CDData.Tracks = 1
then DataForTrack (CDData.Trackl, 1)
else for i := 1 to CDData.Tracks do
DataForTrack (CDData.ATracks[i], 1i);
Write ('loxasare [aHmble cme OO0 OmHOM mcke (HOa/Hew)? ') ;
Readln (c) ;
untall ‘eranSFENGYRE SRR e 1Y
Close(F) ;

end. J

B Havaste mporpamMmel AudioOut BEIITOTHSIETCS Y2Ke 3HAKOMasI IIPOBepKa Haauaus daii-
JIa ¢ yKa3aHHBIM MMEHEM. 3aTeM Ha 3KpaH B IuKJe for BeIBOOUTCS MHGOPMALIKS 000 BCEX
IMCKaX B Bue crmcKa 1o 20 HauMeHOBaHMi Ha sKpaHe. Eciin HoMep aucka kpateH 20 u
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He SBJsETCS TMOCJAeIHUM B CIMCKE, TO BBIBOI CIMCKAa MPUOCTAHABIMBAETCS [0 HaXXaTus
nojb3oBareneM kiaBuiiu <Enter>.

Ilocne BbIBOIA crKMCKa JUMCKOB BBITIOJHSETCS MepemelleHue B daiie K 3anucu ¢ HoMe-
poM, yKazaHHbIM Mojib3oBaresieM. [Ipu momoiuu npouenypsl Read maHHble O IUCKE CUMTHI-
BaoTcs M3 (haiina B IepeMeHHylo-3amuch CDData, a 3areM orobpaxkarorcsa Ha akpaHe. Orto-
OpaxeHuWe JaHHBIX O KaxXIOW 3BYKOBOW [OPOXKE BO3JIOXKEHO Ha TMpoLenypy
DataForTrack. B Heit cHauama ¢dopMupyeTcsi CTpoKa, 00O3HAyalomash BpeMsl 3ByYaHUS
TeKyIlIel 3BYKOBOM HOpoxXku. Ilpm 3TOM 1j1s1 IpeoOpa3oBaHMS LIEJOYMCICHHBIX 3HAYeHU
KOMIIOHEHTOB BPEMEHHU B MX CTPOKOBOE MpPEICTaBJICHUE UCMOJIb3yeTcsl DYHKIUS Str.

HeTunuamnpoBaHHblie dannbl

HetunusupoBaHHble daiiibl TpenqHa3HAYeHbl IJI XpaHEHUWs OAaHHBIX, HE WMEIOIINX
CTPOTO OINPEIeIEHHOTO TUMa, W TPEACTaBISIOT COOO TPOCTO HEKOTOPYIO COBOKYITHOCTh
GaritoB. PakTuuecku, J000i ¢haiiyl, CO3MaHHBIA KaK TEKCTOBBI WIM TUIIM3UPOBAHHBINM,
MOXHO OTKPBITh KaK HETMMMU3WPOBAaHHBIA M paboTaTh ¢ HUM KaK C MPOU3BOJbHBIM HaOOpOM
6aiitoB. JIyis1 OOBSIBACHUS B TIpOrpaMMe TMepeMeHHbIX, TTpelHa3HaueHHBIX JJIs IOCTyIa K He-
TUMXU3MPOBAHHBIM (paiiiaM, UCIIOJIb3yeTcs 3ape3epBupoBaHHoOl ciioBo File:

var ’
F: File;

IIpu paGore ¢ HeTUNU3MPOBAHHBIMU (haillaMKM MX COOEPKMMOE CUMUTHIBACTCSI B OIIpEle-
JICHHYI0 00JIacTh TaMATH KomIibloTepa. JIjisi Takux aifloB caMbIM BaXXHBIM IapaMeTpOM
SIBJISIETCS JUTMHA CYMTHIBAEMOI/3aMMChIBAEMOI 3alMCH B OaiiTax, KOTOpasi yKa3bIBaeTCs TpHU
OTKpPBITUM (paiiia:

Reset (F, 10); S

l_Rewrite B, 112

Ilo yMomuaHMIO IIMHA 3alMCH HETUIIM3MpPOBaHHOro ¢aiiia cocrapisier 128 OGaidt, mo-
3TOMY ITOCJIE OTKPBITHS (haiiyia ITpy MOMOIIM BbI3oBa mpoueaypbl Rewrite mianm Reset 0e3
repefayy BTOPOTO TapamMeTpa Bce TMpoueaypbl U QYHKIMU, NpelHa3HAYeHHbIE IJIs paboThI
C HETUNMU3MPOBAHHBIMU (paitmamMu, OymyT paboTarh ¢ 3amucamu minHoi 128 GaifTos.

Mg manHoro tuma ¢aiioB B sa3biKe Pascal, kpome mpouenyp Read m Write, mcrmonb-
3ytorcs mpouenypbl BlockRead m BlockWrite, mommep:KMBalOIIMe OIEpally BBOIA-
BBIBOJA C O0Jiee BBICOKOM CKOPOCTBbIO. OHM MMEIOT CASIYIONINiA CMHTAKCHUC:

BlockRead (var F: file; var Buf; Count: word {; Result: woxrd});
BlockWrite (var F: file; var Buf; Count: word {; Result: word}):;

: IMapamerpy Buf coorBercTByeT Jt0Oasi mepeMeHHas, MCIOJIb3yeMas [UISi XpaHeHUS JaH-
HBIX CUMTBIBAEMBIX WJIM 3alMChIBAEMbBIX JaHHBIX; MmapameTp Count — 3TO KOJIMYECTBO CUM-

 ThIBAEMbIX WJIM 3alMCbiBaeMbIX OJIOKOB. Pa3mep 0jioka JaHHBIX BbIYMCISIETCS MO (opmylie
Count * RecSize, rne RecSize — pasmep 3anucu aita, yKazaHHBIA MIPU €ro OTKPbI-
tuu. HeoOs3atenbHbiii mapamerp Result mocie BbI3oBa IPOLIEAYPHI COOEPXKUT KOJIUIECTBO
dakTUYecKn CUMTAHHBIX WJIM 3alMCAaHHBIX 3aITUCeii.

PaccmoTpuM paboTy ¢ HETMIM3MPOBAHHBIMU (pailaMy Ha IPUMEpPE IIPOrpaMMbl KOIIH-
poBaHus (aiinoB. OTKpoliTe B MHTETPMPOBAHHON cpelne IporpammupoBaHusi Turbo Pascal
daitn FileCopy.pas (mctuHr 10.2), coxpaHute ero mnox umMeHem CopyFile.pas, u
BHECHUTE B HETO M3MEHEHMSI, BbIIEICHHbIC MOIYXKMPHEIM mIpudTOoM B uctuHre 10.5,
WJIM OTKPOIATe 3TOT (haill ¢ AMCKeTHI Tipy omolny koMmaHae! File | Open (<F3>).
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Nucturr 10.5. NMporpamma CopyFile . pas

program CopyFile;

var
FFrom, FTo: File;
NameFrom, NameTo,s: string;
isError: boolean;
CurPos, FSize: longint;
Blocks: integer;

begin
isError := True;
while isError do
begin

Writeln ('Ykaxure mMsa daijia, KOTOPHM HEOOXOIMMO CKONMPOBATH: ') ;
Readln (NameFrom) ;
Assign (FFrom, NameFrom);

Ehicy )

Reset (FFrom, 1); (OTkpelBaeTcs daiyi C pasMepoM 3ammcu B 1 Bant}
{$I+}

isError := IOResult > 0;

if isError then Writeln('®aina c TakyM MMEeHEM He cymecmsyem!'){
end; :
Writeln ('VYkaxmure umsa daria HasHaueHus:');
Readln (NameTo) ;

Assign (FTo, NameTo) ;

Rewrite (FTo, 1); "{CosmaeTcs d¢aiy Cc pazMepoM z3ammcu B 1 OGanT}
CurPos := 0; {CueTunk Tekymen mo3uLymu B Qainiie}

Bliocks ¥ ==i#256% {KonmmuecTBO CUMTHBAEMEX OJIOKOB}

FSize := FileSize(FFrom); {Pazsmep daiyia mcTouHmMKa}

Write ('llpouecc... ');

while not Eof (FFrom) do

begin
BlockRead (FFrom, s,Blocks) ;
BlockWrite (FTo, s,Blocks) ;
inec (CurPos, Blocks);
{lpoBepka BrXOHma BPa IrpaHkl Qarnal
if (CurPos + Blocks) > FSize then

Blocks := FSize - CurPos;

end; i

Close (FTo) ;

Close (FFrom) ;

Writeln('Toroso! ');

end.

B nporpamme CopyFile pa3mep 3anucu ObUT YyCTAaHOBJIEH, paBHBIM 1 0OaiiTy, a KoJMdecT-
BO CUMTHIBAEMbBIX 3a OOMH pa3 OJIoKoB — 256. TakuM oOpa3oM, 3a OOWH BBI30B IPOLEIYPHI
BlockRead B nmepeMeHHy0 S ThIa String cuMthiBaeTcss 256 OaiitoB. B ToM ciydae, Korma
pa3Mep IIOC/IEAHET0 CYMThIBAEMOro u3 daiiia (parMeHTa HaHHBIX MeHbIe 256 GailToB, IO-
CJIEIHUI NpOXOJ LMKJIa NpPUBEIET K BO3HUKHOBEHUIO OLIMOKM BBOJA-BBIBOAA, TaK Kak OyaeT
OCYIIIECTBJIEHA MOMBITKA CUMTATh JAHHBIX OOJIbIIEC, YeM MX €CTh Ha caMoM Jeie. s pereHus
3TOM MpoOJEMBI B IIporpaMMe Obljla peaiu30BaHa IPOBEpKa BbIxoda 3a rpaHMubl daiina. Eciam
CyMMa yXe CYMTAHHBIX 0AMTOB M KOJIMYECTBA GANTOB, CUMTHIBAEMBIX 32 OIMH pa3, MPEBbIIIACT
pasmep ¢aitna (if (CurPos + Blocks) > FSize then), BbImoaHsIETCS KOPPEKTHPOBKA
(YMeHbllIeHUe) KoInvyecTBa cuyuThiBaeMbix 010KoB: Blocks := FSize - CurPos;
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Ykazartenum

dakTruecku, 0O0BSIBIEHNE JIIOOOI MEPEMEHHOUN WM KOHCTAHThI MOApa3yMeBaeT BbIIeie-
HUE OIpeNeIeHHOTO yJacTKa OIepaTUBHON MaMsTU IJIsi XpaHeHus: ee 3HaueHus. [Iporecc
BBIIEJIEHUSI OOJIACTM TAaMSITU Ha3bIBaeTCs pacnpeneiieHHeM mamsaTH. B mpenplaymmx riaBax
WCTIONIb30BAJIOCh TaK HA3bIBAEMOE CTATHYECKOE pacmpeneieHde NMAMATH, ITPU KOTOPOM KOM-
MWISITOP MOXET BBIIEUTh HEOOXOAUMYIO MaMSTh JJISI OOBSIBIEHHBIX MEPEMEHHBIX U KOH-
CTaHT TOJILKO Ha OCHOBaHWU TEKCTa MPOTPaMMEI, 06e3 ee BhImoiHeHUsi. CTaTudeckue mepe-
MEHHBIE MOXHO WUCITOJIb30BaTh B TeX CJIy4yasix, KOIJa MOXHO KOHTPOJIMPOBATh IPOIIECC
YIIpaBIE€HUS MaMSTBIO B MOMEHT HAllMCAHUsI MIPOTPaMMBbI.

JnvHa cerMeHTa DaHHBIX, MCIIOJIb3YyeMOro Iipoieccopamu 8x86, cocTapisieT 65536 0aiiToB
(64 Koaiita), yero ObIBaeT HEOOCTATOYHO IS OOpaGOTKM OOJBbIIMX MACCUBOB OaHHbBIX. JIjst
pelIeHusT 3TOM MPOOJIEMbl MCTONB3YeTCs] MEXaHM3M JUHAMHYECKOTrO0 pacmlpelneieHdsi MaMsITH,
KOrga JaHHbIE MOTYT pa3MeIIaThCsl BO BCEUl MOCTYIMHOW OINEpaTMBHON MaMsITH KOMIIbIOTEpA.
INpu TakoMm moaxone MamsTh BBIAESATCSI HE Ha dTare KOMITUJISILINY, a BO BPeMsI BBITTOJTHEHUS
MPOrpaMMBI TT0 Mepe HEeOOXOIMMOCTH 0OpaGOTKM TaHHEIX. Ilocie TOro Kak 3HadyeHMe mepe-
MEHHOI 00paboTaHO, OTBEAECHHYIO IOJ HEro maMsTh MOXHO OCBOOOIMTH. Takum oOpaszom,
obecrneunBaeTCsl pallMOHAJIbHOE HCITOJb30BaHUE IMaMSITH — OCOOEHHO IIpu paboTe ¢ 0OJb-
MU MaccuBaMM AaHHbIX. Hampumep, eciu oObSIBUTH CTATUYECKUN MacCUB

| var A: array[l. .300] of byte;

TO TIPU KOMITWISLIMU IJIs HEro OyaeT XecTko BhimesieHo 300 GailToB maMsiTh, XOTS (haKThue-
CKM B TIpOlLIECCe BBIMTOJIHEHUsI TTPOTPaMMbl M3 HUX MOTYT MCIIOJIb30BaThCsl HEe GOJIbIIIE IMOJIO-
BUHBL. [Ipu cTaTMyeckoM pacrpenesieHUU MaMsiTh MOJ MACCHUBBI TPUXOAMTCS BBIAEISITH C 3a-
IMacoM, 4TOOBI MPETYyCMOTPETh BCE BO3MOXKHbBIE BAPUAHTHI. DTO MPUBOAUT K BO3HUKHOBEHUIO
M30BITOYHOCTH, KOTA OOJIbIIME OOBEMbI OMEPATUBHON MaMSATU BO BPEMsI BBITTOJIHEHUs TPO-
TpaMMBbl BOOOIIIE HE UCITOJIb3YIOTCS.

IMepeMeHHBIC, KOTOpbIE CO3MAIOTCS W YHUUTOXAIOTCS B TIPOLIECCE BBIMOJIHEHUS TPO-
rpaMMBbl Ha3bIBAIOTCSl IUHAMHYECKMMH. KX MCTONB3YIOT B Te€X ClIydasix, KOTrga HEOOXOMUMBIMA -
pa3Mep MaMsITU B MOMEHT HamMcaHUsl TPOTpaMMBbl MpeAcKa3aTb HEBO3MOXHO. [uHaMuue-
CKOe pacripelieieHe MaMsTh OPraHM30BaHO MPU IMOMOIIM yKa3artejeidl — OCOObIX MepeMeH-
HBIX, YKa3bIBAIOIIMX PACIOJIOKEHUE KaKON-TO NpYyrod MepeMEeHHON 3apaHee OMpenesieHHOTO
Tuna. Jpyrumu ciaoBaMu, yKazaTeslb COAEPXUT adpec IepBoro OaiiTta objacTu MaMsTd, B
KOTOpOW XpaHsTCsl maHHbie. CaM Mo cebe ykasareslb 3aHMMAaeT B MaMsTH 4eThipe Oaiita. K
MepeMeHHbIM, Ha KOTOPHIE yKa3blBaeT yKa3aTeslb, MOXHO OOpallaThCs Yepe3 MMsI yKasaTess,
M IO 3TOM MPUYMHE MX HA3bIBAIOT CCHUIOYHBIMHU IE€PeMEHHBIMH.

Anpeca, XpaHUMbIE€ B yKa3aTessiX, COCTOSIT M3 IABYX YaCTEe — Ce2MeHma U CMewjeHust -
HO#t 16 paspsimoB Kaxmbiii (turr word). CerMeHT — 3TO y4aCTOK ITaMSITM UIMHOK 65536
GaiitoB (64 Kb6aiita), HauMHamOIIUACSI ¢ (U3NIECKOro ampeca, KpatHoro 16 (to ectb 0, 16,
32 u 1.1.). CMemmeHne yKa3bIBaeT PacCTOSIHME B OaiiTax OT Hayaja CerMEHTa A0 TpeOyemMoro
ampeca maMsATH. TakuM oGpa3oM, dakTmyeckuii (aOCOJIOTHBINM) ampec oOpasyercs IO clie-
nyrouiei popmyie:

I cerment * 16 + cmenreHue
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TunnuanpoBaHHble yKa3aTesnu

Tunu3UpOBAaHHBIMI HA3bIBAIOTCS yKa3aTesM, COAEpXallle aapec o0JacTh MaMsTh, B KO-
TOPO XpaHUTCS 3HAUYEHUE MEPEMEHHOU 3apaHee ompeneseHHoro tuma. JUisi oObSBICHUS
TUITM3UPOBAHHOTO YyKa3aTessl MCIONb3yeTcss 3HaK ““”, pacroJOXEeHHBI Tepe] COOTBETCT-
BYIOIIIUM TUMOM. MOXHO MNPUBECTU CJIEAYIOIIME MPUMEPHI OOBSIBICHUS TUMMU3UPOBAHHBIX
yKasareJieu:

type
pInt = “integer; (ykasaTenbHa lIEJIOYUCJIEHHHE SBHa4YeHuUA}
pReal = “real; {ykasaTenbHa BeleCTBEHHLEE 3HAYEeHUs}
var
Plys P22 "pEInts
P3: pReal;

P4: “byte; {ykxaszsarensr Ha 3HaYE€HUE TUIIA byte}

JIna Toro 4ToOBI MPMCBOWUTH MEPEMEHHOM CCHIIOYHOIO THIIA HEKOTOpOE 3HAYEeHME, WC-
MOJIB3YIOT orepaTop @, KOTOpbIH MOXHO 4yMTaTh Kak “ampec”. Hampumep, ecinu oObsiBlieHa
LIeJIOUYMCIIEHHAsT TIepeMeHHasl i, TO 3amuch @i MOXHO MPOYUTATh KaK "aapec MepeMeHHOM
i” mnim "ykazatenb Ha i

var
P: “integer;
i:; integer;

begin
i, 1=.2%
P := @i; {ykazsarenp P comepxuT ampec o6GJIaCTU NaMsaATH,
B KOTOPOW XPaHUTCSA 3HadeHue 2}
end. .

K 3HaueHUI0 MEpEMEHHON MOXHO ITOJYYUTh JOCTYIT IIPY ITOMOIIM yKa3aTejlsd COOTBETCT-
BYIOIIETO THITA, TOCIE€ MMEHM KOTOPOTO pacIioioXeH 3Hak “””. B mNpeacTaBI€eHHOM BBIIIIE
MpUMepe, ISl OTOOpaXXeHUsT Ha SKpaHe 3HAYeHUsT MEePeMEHHON i MOXHO BOCIIOJIb30HaThCs
OIHUM U3 JABYX OIIEPATOPOB:

Writeln(i); {HenocpenOCTBEHHBN BLHIBOL 3Ha4YeHMs i}
Writeln(P”); {BHBOO CONEPXMMOTO OOIacTM MaMaATH, Ha
KOTOPYI CCHJIaeTCs yKazaTenb P}

Takoii MexaHU3M Ha3bIBAETCS Pa3bIMEHOBAHUEM YKasaTeJid.

NPUMEYAHUE

B a3bike Pascal ucnonb3yetcs oamH cneuvasbHbI ykasaTesb, KOTOpbIr, GakTUHECKN H1 Ha HTO
He ykasblBaeT. [ns 0b6o3HaueHus Takoro ykasatens ncrnonb3dyetcsa ciioso Nil. Ykazatens Nil
CUYMTAETCS KOHCTAHTOM, COBMECTVMMOW C JII0ObIM CCbINIOYHLIM TUMOM, MO3TOMY €ro 3HaYeHue
MO>HO NMPUCBaNBATbL II0OOMY yKa3aTeNio.

Ecnn ccbinoyHas nepemMeHHas nmeet 3HadeHne Nil (To ecTb He yka3blBaeT HM Ha Kakyto 00-
NacTb NamsTn), TO ee pasbiIMEHOBAHME NPUBEAET K HEKOPPEKTHOMY BbINOJIHEHWIO MPOrpaMmbl.

K ykazarensiMm MOXHO NMPUMEHSTh ONEpaTopbl CpaBHEHUsT 0 W =. JIBa ykazaTesisi paBHBI
B TOM CJIy4yae, €CJIM OHM YKa3blBalOT Ha ONMH U TOT K€ 3JIEMEHT JaHHBIX.

PaccmoTpuM ucrnonb3oBaHME TUTTM3MPOBAHHBIX YKa3aTeslei Ha MpuMepe BBOAA M BBIBOJA
3HaYeHui MaccuBa 1enbix yncesl. Co3nmaiite B MHTerprpoBaHHo# cpeae Turbo Pascal HoBbIit
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daiin, mpucBoiiTe eMy uMs Pointerl.pas W BBeOWTe B HEro TEKCT M3 JIMCTUHTA

11.1, wim otkpoiite 3TOT (haiin ¢ AMCKeTH mpu momomny kKomaHabl File | Open
(<F3>).

Jiuctunr 11.1. lMNporpamma Pointerl.pas

program Pointerl;

type
TArr = array[l..5] of integer;
var
PArr: “TArr; {YkazaTenbHa Maccus}
Arr: TArr;
i: integer;
begin
PArr := QArr; {PArr comepxmuT ampec IIEpPBOTO BJIeMeHTa MaccuBa Arr}
for i :=1 to 5 do
begin
Write (i, '-#1 sneMenT MaccuBa = ');

Readln (PArr”[i]); ({YumrTmBasg To, 4TO PArr ykasbBaeT
Ha IIEPBBII DJIEMEHT MaccuBa Arr,
PArr”® - »TO aHalor uUIeHTuOmMKaTopa Arr}

end;
for'di ="1"to H*do
begin
PArr := Q@Arr([i]; {PArr comepxuT ampec i-To sreMeHTa MaccuBa Arr}

Writeln (PArr~[1l]); {PArr” - 3HaueHme 1-To >3jeMeHTa Maccusa}
end;
end.

Ionpo6Ho nporpaMMmy Pointerl paccMaTpuBaTh He OyleM, TaK KakK BCE OYEBMIHO U3
MPUBEIEHHBIX B HEl KOMMEHTApPUEB.

Hetnnuamn pOBaHHbIE yKa3aTteynn

B s3bike Pascal MOXHO OOBSABISATH yKaszaTeld, HE CBsA3aHHbIE C KOHKPETHBIM TUIIOM
NaHHBIX. IS 9TOro CIy>KUT CTaHOAPTHBINM TUM pointer. C MOMOIIbIO HETUMU3UPOBAHHBIX
yKazaresieil ymoOHO NMHAMMUYECKM pa3MelllaTb JaHHbIe, Y KOTOPBIX MEHSETCSl CTPYKTypa U
TUII B TIPOLIECCE BBIMOJIHEHUSI TTIPOTPAMMBI.

INepeMeHHbIe TUMAa pointer He MOryT ObITh pa3bIMeHOBaHbI. Eciiv mocjie MMEeHU HEeTH-
MMM3UPOBAHHOIO yKasaTeIsl BBECTH CHMBOJI “~”, TO NpM KOMIIWISLUWUK IPOrPAaMMbI OyIeT
BBIIAaHO cooOIeHne 06 ommbke. Kak u ykasatenn Nil, ykazatenn pointer COBMECTUMBI
CO BCEMU OCTaJIbHBIMM TUNaMM ykazaresieil. OOHUM M3 NMPUMEPOB HCIOIb30BAHUSI HETUITH-
3UpPOBAHBIX yKa3aTeliel SIBIsIeTCs Tepenadya HEeTUIMM3UPOBAHHBIX MapaMeTpoB B (YHKIWMU U
MPOLIEAYPHI.

« PaccmatpuBatorest B pasnene "Tlapamerpsl npoueayp U GpyHKUWE" riaBbl 7.

CBda3aHHbIe CNUCKU

OGBIYHO yKa3aTeJId WCIIONB3YIOTCS MpU pabore ¢ 3amucsMu. EciM rmpu 3TOM cama 3a-
IMUCh COAEPXKUT B cebe IMoJie-yKasaTellb, YKa3bIBAIOIIUI Ha CIIEAYIOIIYI0 3a HEW 3alucCh, TO
TakKUM 00pazoM (OpMUPYETCs CBA3AHHBIA CIMCOK — CTPYKTYpa, B KOTOpOIl OTAEJIbHBIE 3a-
MUCH TIOCJIEIOBATENIBHO CBSI3aHbBI APYT C APYTOM.
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PaccmotrpyM paGoTy co CBSI3aHHBIMM CIUCKaMU Ha TIPUMEpPe TPOTrpaMMBbI, B KOTOPOW
pealn30BaHO CO3MaHWe TepeyHsT daMmWwinii 1 WMeH, W yaajeHue W3 ITOTO CIMCKa 3allicH,
YKa3aHHOW TTIOJIb30BaTEJIEM.

Cozpaiite B mHTerpupoBaHHO# cpene Turbo Pascal HOBBIA (ail, COXpaHHTE €ro
nox nmeHeM Links .pas v BBeauTe B HEro TEKCT W3 JMCTUHTA 11.2, Mau OTKporiTe
oT10T haitn ¢ auckeTsl npu nomoiuy Komaunasl File | Open (<F3>).

JIncturr 11.2. Mporpamma Links . pas

program Links;

type
Link = ~Person;
Person = record
ID: integer; {UnenTudukaTOp}
Lastname: string[20]; {®ammausa}
FirstName: string[20]; {Vmsa}
NextRec: Link; {YkazaTens Ha Clemyomyio Banucs}
end;
var

i, .c, 3% integer;

Last, First, Curr: Link; {Last - ykazaTesinp Ha [IOCJIEIHOD 3alllCh
First - ykasaTenb Ha IIEepPBYD 3allMCh
Curr - ykKazaTejnb Ha TeKylyl Baluck}

procedure ShowlList;

begin
Writeln ('losuent cnmcok:');
Curr := First; {llepexomuMM B Hayajio CHOMUCKa}

while Curr <> Last do {lloBTOpPATE MO Tex IIOp, IIOKa HEe
OyImeT MOCTUTHYT KOHEI] CHucka}

begin
Writeln(Curr”.ID:3,' - ',Curr”.LastName,' ',Curr”.FirstName);
Curr := Curr”.NextRec; {llepememaeMcs K Cienylmel B3ammcu}
end;
end;
begin
Write ('Ykaxure mimHy cCrmcka: ')j;
Readln(c);
Last := New(Link); {CozpmaeM riepBy0 3armch Turla Person}
First := last; {3anoMmuHaeM Hauajo CHOMUCKa}
EOr 1. = o elde)
begin
Writeln{'Sanmes " ", 1)
Last s JID . e
Write ('®ammimsa: ');
Readln (Last”.LastName) ;
Write('MmMa: ');
Readln (Last”.FirstName) ;
Last”.NextRec := New(Link); {Co3pmaeM HOBBII DJIEMEHT CITICKA
M COXpaHsieM yKazaTeslb Ha Hero}
Last := Last”.NextRec; {IlepememaeMCcss K HOBOMy 3JIEMEHTY }
SI\alF

ShowList; {OTob6paxaeM CrmMCoK Ha 3KpaHe}
Write ('VYxaxure HOMEp 3almCK Ui yOaneHumsi: ');
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OkoHuyaHue nuctudra 11.1

readln(j) ;.
Curr := First; ({llepeMemaeMcss B Hadajlo cnuckal g
{Haxommm 3armcChb IIepern yIOauseMOMV M3 CIMUCKa}
for TNt YL 2 BECuTEE. i = CuteS I NextRec;
BiCEy L
then First := First”.NextRec (Ecau ymansieTcs rmepBasi 3allliCh,
TOTODa CMellaeM ykKazaTenb First}
else 1f j = ¢ {Ecnm yoansieTcs TIOCJIEeOHsSIsT Baluch. ..}
then begin
Curr”.NextRec :=Nil; {B 3armcu, pPaCIIOJIOXKEHHON IIepe[
yoansieMon, odmumaeTcs rnojie NextRec}
Last := Curr”.NextRec; {llepememaeM ykazarenb Last}
end else {B OCTanbpHEX CJlydasxX yKas3aTellb HOJKEH CCBUIATBCHA
Ha 3almucChk, CJIeOyKIy IIOCIe ynalsaeMon}
Curr”.NextRec := Curr”.NextRec”.NextRec;
ShowList;
Dispose (First); {OceoboxmaeT obiacThb IIaMsaTV, Ha KOTOPY
yKa3bBaeT repeMenHast First}
end.

B mporpamme Links st xpaHeHUsI TaHHBIX 00 OIHOM YeJIOBEKE HCIOJb3YETCs 3aluCh
tuna Person. Kpome Toro, o0wbsaBieH tunm Link, sBasiomuiics ykazaTteJeM Ha TUIL
Person.

NPUMEYAHUE

O6GpaTuTe BHMMaHME Ha TO, YTO TUM yka3aTens Ha 3anmcb 00bsIBNSETCH A0 00bABNEeHUs Tuna
camoW 3anmcu.

B 3anucu tuna Person ects mosne NextRec tuma Link, KoTopoe IpenHa3HaueHO IS
XpaHeHUs yKaszaTesss Ha CJedyIollyl0 3aluChb CBA3aHHOTO crucka. JLisi mepeMenieHus: Mo
CIIUCKY MCTOJb3YIOTCS TPU TEepeMEHHbIX-yKa3aressi: First — ykas3plBaeT Ha MEpBYIO 3a-
MUCh B criMcke, Last — yKa3bIBaeT Ha IMOCJIEeNHIO 3aluch B cnyucke, Curr — ykas3bIBaeT
Ha TEeKYIIYyIO 3aluCh B CITUCKE.

Ilocne Toro kak ykazaHa IJIMHAa CIIKMCKa, IMPU MOMOIIM CTaHAApTHOM (yHKIMU New co3-
naeTcsl mepBblii 00bekT TUHA Person. DyHkuusi New OTBOAMT 00JACTb MaMSITU JJISI XpaHe-
HUS JaHHBIX, YKa3aHHBIX B KAUeCTBE MapaMeTpa, W BO3BpallaeT aapec 3Toi obnactu. Takum
00pa3oM, TIpU BBITIOJHEHUU OTrepaTopa

| Last := New(Link);

BHayaJie pacnpenesisieTcsl MaMsITh JJIsl XpaHeHUsI 00beKTa, Ha KOTOPBIM CChUIAeTCs yKazaTesb
turna Link (To ectb — 3amucu tuma Person), a 3ateM agpec 3Toil 00JacTy MaMsTU cOXpa-
HsieTcs B IepeMeHHol-yKa3aTtesne Last. IlockojbKy Ha JaHHBIM MOMEHT yKasaTejb Last
COIEPXKUT aIpec TMEPBOIl 3alMCH B CIUCKE, TO €r0 COAEPXMMOE IMPUCBAUBAETCS TEPEMEH-
Holi-ykazatemo First. -

3areM B 1uukie for BBIMOJHSIETCS COXpaHEHWE NAaHHBIX B TEeKyIlEW 3alucH CIUCKa,
co3laHue crenylolleil 3amiucu ¢ coxpaHeHueM ee anpeca B moyie NextRec M mepexom K
HOBOI CO3[aHHOW 3amMCU [ COXpaHEHUsS AaHHBbIX. I OTOOpaXeHus COAEep>KMMOTO
CBSI3aHHOTO CITMCKa HCIIoJib3yeTcs mpouenypa ShowList. B Heit, B uukie while mmpo-
CMAaTpUBAIOTCS BCE 3alMCU OT MEpBOI, Ha KOTOPYIO yKasbiBaeT mepeMeHHas First, mo
TMocJeIHel 3amnucu, Ha KOTOPYIO YKa3bIBaeT nepeMeHHass Last.
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Bo BTOpoOi1 yacTu mporpaMMbl peajM30BaHO yAaJeHUE 3alMCh ¢ HOMEPOM, YKa3aHHBIM
nosnb3oBatenaeM. [Ipu aToM, eciu ynansieTcsl mepBasi 3almuch, To ykazateab First mpocro
CcMellaeTcsl KO BTOpPOMY 3JIeMeHTy crnucka. Eciu ynmansercss mociemHsisi 3amuch, TO B IOJe
NextRec MpeanocieaHeil 3amucu coxpaHsercs mycroil ykazarenb Nil, a ykazatenb Last
cMelaeTcs Hazan. B Tom ciydae, eciiu ymaisieTcsl ooHa M3 MPOMEXYTOUHbBIX 3amuceii, B TO-
e NextRec mpenpiaylleil 3amucu TMPOCTO COXPAHSIETCSl aapec 3alucH, Cleaylolleid Mocse
YAAJISIEMON.

B koHuie mporpamMmbl BbI3bIBaeTCsl Tpolieaypa Dispose, ocBoOoknmaroiasi 00JacTh IMa-
MSITU, OTBEIEHHYIO IJISI XpaHEeHUsI JaHHBIX, Ha KOTOpble cchliaercsl nepeMeHHas First (To
€CTb — CBSI3aHHBIN CITUCOK).

»  OcrajibHble MpoOLEAypbl M (DYHKIMU, HCIONb3yeMble TP JUHAMUYECKOM pacIpelie/icHU MaMsITH,
paccMaTpuBaioTcs B TpuiioxeHun 2K.
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OObBbeKTbI

y

VYkazarenu, paccMaTpuBaembie B npeubmymeﬁ IJ1aBe, SIBJISIIOTCSI OCHOBOUM 00seKmHO-
opuenmuposartoeo npoepammuposanus (OOIT). OOIl mocTpoeHO Ha MCHOJIb30BaHUU CTPYK-
TYPHBIX €IVHUIL MO Ha3BaHUEM "OOBEKTHI", KOTOpbIC MO CBOEil CyTH HANIOMMHAIOT 3aNMUCH.
MOXHO OrnpeneauTh, YTO 00BbEKT — 3TO HEKOTOpasi COBOKYIMHOCTb JAaHHBIX, KOTOpas pac-
cMaTpuBaeTcs Kak eaurHoe 1enoe. OObEeKThl OTIMYAIOTCS OT 3aMuceil TeM, YTO K HUM MpHU-
MeHuMbl Takue Oa3oBble ToHsATUS OOIl Kak urkancyaayus, Hacaedogaumue U NOAUMOPPDUIM.
OTU NMOHSATUS MO3BOJISIIOT MpuMeHATh B OOIl nmoaxonabl, uCHoab3yeMble MPY ONMUMCAHUN O0b-
€KTOB B peajlbHOM MUpE.

Nukancynsuusa — 3T0 00beIVMHEHHE BHYTPUM OOBEKTAa €ro NaHHBIX C IIpolienypaMu U
GyHKUMSIMU, 0OpabaThIBalOIIMMU 3TU JaHHbIe. PaccMoTpyM 3TO0 Ha mnpuMepe 00beKTa AB-
TOMOOMJIb. DTOT OOBEKT XapaKTepU3yeTCsl OINpPeAeICHHBIMU CBOWMCTBAMHU, HaIlpUMep: IIBET,
MapKa, KOJMYEeCTBO roprovyero B 6ake W T.1. BHyTpu 3TOro o0beKTa peajr30BaHbl MEeXaHMN3-
MbI, TO3BOJISIIOIIME BBIMIOJHATh T€ WJIM WHBbIE IEMCTBUS Ha OCHOBAaHUW OIPEIeICHHBIX
cBoiicTB. Hampumep, mist neiicTBus 3aBeCTU IBUraTelb HOJDKHBI BBIIMOJIHSITHCS OIpEIe-
JICHHBIE YCIIOBUSI: €CTh roplodyee, ecTh 3axKUTaHWe, MCIpaBeH KapOopaTop U T..I.

HacnenoBanme — 3TO MeXaHM3M, ITO3BOJISIIOIIMIA CO3IaBaTh MepapXuM OOBeKTOB. Ilpu
9TOM CBOMCTBa OOBEKTOB, pACHOJOXEHHBIX Ha 0o0jiee BBICOKMX YPOBHSX HMEpapXum,
aBTOMAaTUYECKN OTHOCSTCSI KO BCEM ITOPOXIECHHBIM OT HMX 00BbeKTaM. PaccMoTpuM Bce TOT
Xe TpuMep ¢ 00beKToM ABTOMOOMITL. [ToHATHE "aBTOMOOWIB' ITOCTAaTOYHO abCcTpakTHO. O
HEM MOXHO C YBEPEHHOCTBIO CKa3aTb, YTO OH 00JamaeT TOJbKO CBOMCTBaMU, OOIIMMU IS
BCEX aBTOMOOWJIE: Bec, LBET, 0ObeM ABMrartenst M T.. JJIsi 00beKTa ABTOMOOWIIb MOXHO
co3/laTh MOPOXIEHHbIE OOBEKThI, Hampumep: ['py3oBoit u Jlerkosoit. Oba 3Tu 00BEKTA
00JIaJaloT BCEMU CBOMCTBAMU OOBbeKTa ABTOMOOWJIb, a TaKXe COOCTBEHHBIMU XapaKTep-
HBIMU cBoiicTBamu. Hampumep, o0bekT ['py30BOii TOMOJHUTEIHLHO XapaKTEpU3yeTCs Tpy-
30IO0LEMHOCTBIO, a 00beKT JIerkoBoil — KoJaMyecTBOM nBepeil. B cBoio ouepenb, misi 00b-
eKkTa JIerkoBoli MOXHO co31aTh MopoxkAeHHbIe 00beKThl CenaH, [Mukanm u JIuMy3uH, Kax-
OBl M3 KOTOPBIX OyOeT XapaKTepu30BaThCsl COOCTBEHHBIMM CBOMCTBAMM, a TaKXe
CBOMCTBAMU OOBEKTOB ABTOMOOMJIb U JIErkKoBOWA.

IMommmopduamM — 3TO MeXaHW3M, IPH KOTOPOM AEHCTBHE C OMHUM UM TeM Xe Ha3BaHUEM
BBIMOJTHAETCS KaXXIbIM OOBEKTOM MEpapXvWu MO-cBoeMy. B mpumepe ¢ aBTOMOOMIEM TaKUM
NIEICTBUEM MOXKET CIIY>KWTh ITyCK IBUTATeNis. B IHM3elbHBIX IBUTATEISIX BOCIUIAMEHEHHUE TIO-
pIOYEro OCYIIECTBIISIET MOCPEACTBOM CXaTusl, a B OCH3MHHBIX — MPU MOMOIIM MCKphI. Ta-
KUM 00pa3oM, neiictBue [lyck misi pa3aMyHbIX OOBEKTOB, MPOU3BOIHBIX OT 00bEKTa ABTO-
MOOWJIb , MOXKET OBITh PeaIn30BaHO MO-Pa3HOMY.

I onucaHust 0ObeKTOB B si3biKe Pascal mcmosb3yeTcsl crenuaibHbiid Tun Object:

type
mMss_Tmna = Object
none_1: TuII MTONSA;
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nojie_N: TuII ITI0JIA;
MeTon 1;
mMeron Nj;

end;

ITons 0OBEKTOB aHAJOTMYHBI TTOJSIM 3aIlMCceid.

Metoapl — 3To Ipolenypbl M GYHKIIUM, oOpabaThiBaloline Mojsi 00bekToB. Hampuwmep,
JUIST OOBSIBJICHUSI THUIIA, COOTBETCTBYIOIIETO OOBEKTY ABTOMOOWIb, MOXET MCIOJIb30BaThCS
cJIemyIolasi KOHCTPYKIIUS:

type

TCar = Object
Weight: real; {Bec B TouHax}
Color: string[20]; {liseT}
MotorV: byte; {0B6rem ABMUraTesisi B xky6.nmMm.}
procedure Start; {OeficTBMe NycKa nBUTaTENs}
procedure Stop; {IeiicTeue OCTaHOBA ZOBUTATENS}

end;

B nanHoM cimyyae Weight, Color u MotorV — 310 moist (CBOICTBa), a MHpPOLEAYPhI
Start u Stop — meronbl oobekTa Tua TCar ("car" B mepeBole C aHIIMACKOTO — "aB-
TOMOOMJIB").

NPUMEYAHUE

OﬁpaTl/ITe BH/MaHWE Ha TO, 4TO Ha3BaHWNE TuMna TCar HauMHaEeTCs C 3ariaBHOM 6yKBbI T— 3TO0
cornawleHne s3bika Pascal o NpncBOeHM NMEH TuUnam o6bekToB (xOTS, KOHEYHO Xe, Npu Xe-
JIaHUW MO>KHO MUCMOJIb30BaThL 1t0ObIe VMeHa).

B pesynbrate B mporpaMMe MOXHO OOBSIBUTH IepeMeHHyio tuia TCar:

var
MyCar: TCar;

Jns1 obpallieHUsT K TMOJSIM 1M MeToIaM TaKoOil MepeMEeHHON HCIOJb3yeTCsl TOT K& Mexa-
HM3M, YTO U JJIs1 OOpallleHus K TOJISIM 3aIluceit:

MyCar.Weight := 2.5;
MyCar.Color := 'Beusmnt';
MyCar.Start;

|

Hﬂ}l JUHAMHUYECKOro CO3JaHUusA 3K3CMILIAPOB 00BEKTa MOXKHO HCHOJIb30BaTh yKazareiau:

type
PCar - °~TCar;
var

My @a i BEai

B aTOM cnyuae sl BbIOEJIEHUS TMAMSATU IO HOBBIH OOBEKT CJEAyeT HCIOJIb30BaTh
dyHkimio New:

MyCar := New(Pcar):
MyCar”.Weight := 1;
MyCar4.Start;
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HacnepoBaHue Tunos

Kak yxe ymOMHMHAJIOCh BBIIlIe, MPOW3BOIHBIA THUIT HACJlemyeT BCe CBOMCTBA M METOIbI
"pOAUTEILCKOr0" TUMA. DTO O3HA4yaeT, 4YTO MPU OMpedeIeHUH IMPOM3BOAHOIO THIA YHACle-
JOBaHHbBIC CBOMCTBA U METOHbI HE OMMCHIBAIOTCS. sl CO3maHusi MPOM3BOAHBIX THMIIOB MC-
TOJIb3YETCS CIIEMYIOIAst KOHCTPYKIIMS:

LppomBBOHHHﬁ_TMn = Object (poaourensckmpt_Twmm)

Hanpumep, MoxHo omnpenenutb Tunn TSedan, mpousBoaHbIi oT Tumna TCaxr:

type
TSedan = Object (TCar)
Doors: byte;
end;

Bce nmons u Metonbl Thuna TCar yHacjieAoBaHbl TUIIOM TSedan, MO3TOMY Cleylollee UX
UCIIOJIb30BaHME KOPPEKTHO:

var
MySedan: TSedan;

MySedan.Color := 'KpacHsii';
MySedan.Start ;

3nech ciaemyer YMOMSHYTh O COBMECTUMOCTM OOBEKTHBIX TUIOB. [10J COBMECTUMOCTHIO
MoApa3yMeBaeTcsi BO3MOXHOCTh MCIIOJIb30BaHUSI JaHHBIX OJHOTO THUIIA BMECTO JaHHBIX IPY-
TOro TUMa. DTO YacTO MCIIOJNB3YeTCsl MpM Tepenaye mapameTpoB B MeToabl. Hampumep, eciu
omnpenesneHa Mpolenypa

procedure TypeInfo(T: TCar);

TO B Hee MOXHO IepenaTh Kak mepeMeHHylo Turna TCar, Tak U nepemMeHHylo Tvuna TSedan.
Ecnu xe ompezaeneHa mpolenypa

procedure TypeInfo(T: TSedan);

—

TO B Hee MOXHO IlepexXaThb TOJbKO mepeMeHHylo Tumna TSedan wiau Tuma, MpOM3BOIHOTO OT
Hero. TakuMm oOpa3oM, MOXHO CKa3aTh, UTO B sI3biKe Pascal momyckaercsi o6pamuas coémec-
MUMOCMb 008eKMHBIX MUNOS.

f
MeToabl 0OBbLEKTOB

Kak yxe ynmoMuHajoCh BbIllle, MeTOA — 3TO Mpolleaypa Win (yHKIMS, BKIIOYEHHas B
00beKT. B ompeneneHue THIa BKIIOYAETCS TOJBKO 3arojOBOK METOa, a ero peaju3alusl co3-
JaeTcs BHE ompeneieHusi oobekta. Eciu mMeron, ornpeneieHHbI B TUIlE OOBEKTa, HE peayiu-
30BaH, TO NPM KOMIIWISILIMKA OydeT BBIZAHO COOTBETCTBYIOIEE COOOIIeHHE 00 OILIMOKe. Yuu-
ThIBasi 3TO, BCE METOJbI, 3arOJIOBKM KOTOPBIX PACIIONIOXKEHBI B OINpEAEIeHUM TUIa OObeKTa,
00513aTeIbHO JOJKHBI OBITh PEaTM30BaHbl B TEKCTe MPOTpaMMbl C YKa3aHWEM TUIA, K KOTO-
pPOMY OHU MPUHAJIEXKAT.

Hamnpumep, B Tumne TCar MOXHO o0bsiBUTh MeTon Filling, cooTBeTCTBYIOIIMIA 3ampaBKe
aBTOMOOWISI TOplouMM. B 3TOT MeTom Ho/okeH mepenaBaThesl IapaMeTp, CONEpXKalllUuil o0beM
3aJIMBaeMoro ToruimBa. Kpome Toro, oH JODKEH Bo3BpallaTh 00beM OeH300aka, He3aHSThIN
roprournM. DTo o3Hayaer, yto Meron Filling sasaserca ¢yHkimeit. Bor kak 3To Oyner BbI-
IJISIIETh B TEKCTEe MPOrpaMMbl, JUCTUHT 12.1.
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JuctnHr 12.1. MNMprmep MeToo0B OOHLEKTOB

type
TCar = Object

TankV: byte; {O6veM 6enzobaka B nuTpax}

Fuel: byvte; {O6BeM 3aIUTOTO TOPOYEro B JUTPax}
function Filling(Volume: byte): byte;
end;

{Peamuzauusa metrona Filling}
function TCar.Filling (Volume: byte): byte;

begin
if Volume > TankV then Volume := TankV;
Fuel :=Volume;
Filling := TankV - Fuel;
end;
var

MyCar: TCar;

{BuzoB MeTOma Filling B nporpamme}
MyCar.TankV := 100;
Writeln(MyCar.Filling(60)); {Ha sxpauH OyzneT BeBeneHo 40}

OOpaTtuTe BHMMaHHE Ha TO, YTO B peanusanuu Merona Filling oOpaleHus K IOJISIM
oobekra Tuna TCar BbIIONHSETCS 03 SBHOIO yKa3aHWs HMMEHM Tumna (To ecTb He
TCar.TankV, a npocto TankV, u He TCar.Fuel, a npocro Fuel). B10 00BsICHSETCS
TeM, yto moyis TankV u Fuel oTHocATCS K TOMy e THMITy, B KOTOPOM OIIpenejeH MEeTO
Filling, to ectb — k TCar.

NMepeonpepeneHne meTonos

B mpou3BOAHBIX TUIMAX MOXHO TMepeonpenesisiTb METONbI, YHaclieJOBaHHbIE OT "po-
IUTEIbCKOro" TUma. DTO O03HAYaeT, YTO B ODOMX TMIIAX MCIOJb3YETCS METON C OOJHUM U
TeM e Ha3BaHMEM, HO ¢ pa3auyHoil peanusanuei. Hampumep, B tumax TCar u
TSedan (cM. auctuHr 12.1) MOXHO IO-pa3HoMy ompeneauTh meron IsFuel, mo3Bo-
JISTIIOIIMK ONpeaeuTh HaJlu4re roprdyero B 0eH3o00ake, JUCTUHT 12.2.

JluctnHr 12.2. NMprmepsbl pasHoro onpeaeneHns Metoga

type
TCar = Object

function isFuel: boolean;
end;

TSedan = Object (TCar)
function IsFuel: integer;
end;

function TCar.IsFuel: boolean;
begin

IsFuel := (Fuel > 0);
end;
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OkoH4yaHue nuctudra 11.2

function TSedan.IsFuel: integer;
begin

IsFuel := Fuel;
end;

FEciu B GeH306aKe ecTh ropiouee, TO MeTOH, OIpeNeieHHbI B TuMe TCar, BO3BpalIacT
3HayeHue True. Meton, omnpeneneHHbir B Ture TSedan, Bo3BpaiaeT (hakKTHUUECKOe KOJIM-

4yecTBO roprouero. Takum oGpa3oM, meron IsFuel MOXHO HMCIIOJIB30BaThb OJHUM M3 JBYX
CIIOCOOOB:

var
MyCar: TSedan;

Writeln('B 6enzobarke ocranock ',MyCar.IsFuel,' autpos'):
if TCar (MyCar).IsFuel"

then Writeln('T'opiouee ecTh')
else Writeln('T'opouero Het');

S

Bo BropoMm ciyyae mnepeMeHHass MyCar npuBoauTcs K Tumy TCar, B pe3yJbTare 4Yero
MOHO BBI3bIBaTh MeTON IsFuel, OnpenejaeHHbI B 3TOM TUIIE.
- MoxHo, HampuMep, Takxke Iepeonpeneautb B Tuie TSedan (cM. JuctuHr 12.2) meton

Filling, u3MeHuB Habop (opMajbHBIX MapaMeTPOB 1M BHYTPEHHIOI PEAIA3aLVIO, JIKC-
TUHT 12.3.

Jiuctunr 12.3. MNMpumep nepeonpeneneHms Metoaa

function TSedan.Filling(Volume, Limit: byte): byte; ‘
begin
if Fuel > Limit then
begin
Writeln('3anpaBka He Tpebyercsa');
Filling := TankV - Fuel;
end else TCar.Filling(Volume);
end;

Ilapamerp Limit ompenensieT MUHUMaJbHO AOIYCTUMBIA OOBEM TOpIOYEro, IMpU KOTO-
poM He TpeOyeTcs mo3ampaBka. Ecium 3ampaBka TpeOyercsi, To Bbi3biBaeTcsi meton Filling
"ponutenbckoro” Tuma TCar.

CraTtnyeckue n BUpTyaJibHble MeToAbl

Bce MeTombl, KOTOpble paccMaTpUBAIMCh IO CHUX MOpP, ObUIM CTaTUYECKUMMM. DTO O3HaYa-
€T, YTO B TOM CJIyyae, €clid B MPOM3BOIHOM THUIIE He ObUI TepeonpeaeseH HEKOTOPhId Me-
TONm, OH OylmeT paboTaTh ¢ JaHHBIMU OOBEKTa "pOIUTEIbCKOro” Tuma. JIpyruMu cioBamu, B
cilyyae BbI30Ba YHACJIeIOBAHHOTO (He IMepeorpeeIeHHOr0) CTaTMYeCKOro MeTola Ha caMoOM
JieJie BBI3BIBAETCS METOM, KOTOPBIA MOXET He MMETh JOCTyNa K HEKOTOPHIM JaHHBIM BbI3bI-
BaIOIIETO OOBEKTA, YTO MOXET MPUBECTH K HEXeNaTeJbHbIM TMOCIEACTBUSM B XO/A€ BBIMOI-
HEHUSI MPOTrpaMMbl. DTO OOBSCHSIETCS TEM, YTO CChIIKM Ha CTaTUYECKUE METOAbI Ompele-
JISIIOTCST BO BpeMsl KOMIUJISIIIUU MPOTPaMMbl, 1 KOMITWJISITOP OTHOCUT MX K OTpeneJeHHOMY
Tuny. PeleHneM 3Toil MpoOGJeMbl SIBJSIETCS WCIONb30BAHUE NMHAMUYECKMX WM BUPTYalb-
HBIX METONOB, CCBhUIKM Ha KOTOpBIE OIPENeNSIIOTCS BO BpeMsl BBITIOJHEHUS TTPOrpaMMBbl,
Gnafonaps YeMy METOJ COIOCTaB/ISIETCS] UMEHHO C TMIIOM BbI3bIBAIOLIETO OOBEKTA.

Jtst ompeneseHUs] BUPTYJIbHBIX METOMOB MCITOJNB3YETCS 3ape3epBUPOBAHHOE CJIOBO
virtual:
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| procedure Stop; virtual;

Ilpu sTOM ClenyeT MOMHUTb, YTO €CJIM METOJ OOBSBICH B "POAMTEILCKOM" THUIIE Kak
virtual, To Bce METOIbI C TAKUM K€ UMEHEM B IMPOM3BOIHBIX TUITAX TAKXE IOJKHBI OBITh
OOBSIBJICHBI KaK BUPTYaJlbHBIC.

_BHUMAHUE

B oTiMume oT CTaTtmy4ecknx METOLOB, 3aroSioBKN BCEX OAHOMMEHHbIX BUPTYaslbHbIX METOMOB,
onpeaesieHHbIX B MPON3BOAHBIX TUMAX, OOJKHbI ObITb MOEHTUYHBI, BKtOYas Habop napaMeTpos
N UX TUMbI.

KoHcTpyKkTOp

J1s Kaxaoro Tura o0beKTa, COAEPXKAllero BUPTYalbHblEe METOIbl, B ONEpPATUBHON Ia-
MSTH CO3IAETCSd TaK HasbiBaemasi Tabjvlla BUPTYaJIbHbIX METONOB. DTa TabJULA CONEPXKUT
yKaszaTeJd Ha KO, COOTBETCTBYIOIIMI KaXXIOMY BUPTYyaJIbHOMY METOMY, OIpPEICICeHHOMY B
tune. CBA3b MeX/y 9K3eMIUIIPOM OObEKTa U €ro Tabiuleid BUPTYyalbHbIX METOAOB yCTaHaB-
JIUBAETCS MPU MOMOIIM KOHCTPYKTOPA.

Jtst Kaxnmoro Tumna OObeKTa CO3[aeTcsl TOJIbKO OfHA TaOiulia BUPTYaJbHBIX METOAOB, a
OTHAEJIbHbIE 3K3EeMILUISIPbl 00BhEKTa COAEpPXKAT TOJBKO aapec 3TOM TaOJMIbl. 3HAYEHUE ITOIrO
ajpeca yCTaHaBJIMBAeTCs CIeIMAJIbHOM IPOLIeaypoii, Ha3biBaéMO KOHCTPYKTOpoM. B aToli
MpolLeaype BMECTO cjioBa procedure MCHOJAb3YeTCsl CI0BO constructor.

BrI30B BUpPTYaJIbHOrO METOAA IO BbI30BA KOHCTPYKTOPA NPUBEAET K OLIMOKE, TaK KaK K
3TOMY MOMEHTY ToJie aapeca TaOJauLbl BUPTYaJbHBIX METOAOB €lle He MHUIUAIM3MPOBAHO
U COIEPXUT HeompeneeHHbI aapec. Kpome TOro, B KOHCTPYKTOPE BBIMOJHSIOTCS HCKHCT-
BUSI IO MHULMAIU3ALUUU JTaHHbIX 00bekTa. Eciu 3TOro He crenarb, TO NpU BbI30BE BUPTY-
aJIbHOTO METOAAa MOXET BO3HUKHYTh COOi B MporpaMmme, Tak Kak HEKOTOpble JaHHbIE, HUC-
TOJIb3yeMblE OOBEKTOM, MOTYT ObITb HE OINpPENEICHBI.

Hanpumep, B tTune TCar (cM. JUCTHHT 12.2) MOXHO ONpENEIUTh KOHCTPYKTOP, MPEN-
CTaBJICHHBIN B JIUcTUHTE 12.4.

Jiuctunr 12.4. MNprmep onpeaeneHns KOHCTPyKTopa

type
TCar = Object

constructor Init(tv,£f: byte);
end;

constructor TCar.Init(tv,f: byte);
begin

TankV := tv;

Fuel := f;
end;

KoHcTpykTop no/keH ObITh OMpenesieH B KaXIOM OOBEKTHOM THIE, UMEMIIEM BUPTY-
ajbHble MeToabl. Kpome TOro, KOHCTPYKTOP MOJIKEH BBI3BIBATHCS ISl KaXIOTO 3K3eMIUIsIpa
o0bekTa. [lpuMep HempaBWIbHOH MHHULIMAIU3ALIUN:

var
MyCar, YourCar: TCar;
begin
MyCar.Init (100, 0);
YourCar :=MyCar; {HekoppekTHas MHMUMAIMS3AUMUA}
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BMmecTo 3TOTO0 ClienyeT BhI3BaTh KOHCTPYKTOP TaK Xe M IS IepeMeHHol YourCar:

[ YourCar.Init (80, 80);

COKpHTHE IIOJIEN I METOLOB OO'BEKTOB

OnmanM u3 BaxkHeHmmx npuHuunoB OOI gBasieTcs TO, YTO MPU pa3pabOTKe MPOrpaMMBbI
HEOoOXOIMMO JJOMHUTh O B3aMMOCBSI3W MaHHBIX W 00pabaThIBalOIIUX WX MeTonoB. Ecim maH-
HBIe U METOIbl HE B3aMMOCBSI3aHBI, TO BCETIA CYIIECTBYET OITACHOCTh BBI30Ba MPaBUILHOTO
METOIa C HEBEPHBIMU AAHHBIMU WJIM HEKOPPEKTHOTO METONA C MPaBUJIBHBIMU JaHHBIMU.
JIOCTyIT K KPUTUYECKU BaXKHBIM IMOJSIM OOBEKTHBIX TUIIOB PEKOMEHIYETCS OCYIIECTBJISITh HE
HampsIMylo, a TOJIbKO IIpW TMOMOIIM MeTomoB. [IprMepoM 3TOro SBIISIETCSI MCTIOIb30BaHUE
metoma TSedan.IsFuel BmecTo oOpameHus K nomio TSedan.Fuel. IIpucBoeHMe 3HaUe-
HUHN TIOJIIM TaKKe MOJKHO OBITh peaylM30BaHO MPW TMOMOIIM MeTOomoB. Takoil MOIXOH ra-
pPaHTUPYET KOPPEKTHOE WCITOIb30BaHWE MAaHHBIX OOBbEKTAa M WX 3aIlUTy OT HeXenaTeJIbHOTO
HUCIIOJIb30BAHMUS.

KpoMe Toro, MOXXHO 3aIlpeTUTh MOCTYH K IOJSIM M METOIaM OOBEKTOB U3 APYTUX MOMY-
neit. s aToro B s13pIKe Pascal mcmosib3yeTcst MeXaHU3M COKPBHITHsI. CKpBITBIE TIOIST W Me-
TOIBI TOCTYIHBI TOJIBKO BHYTPU TOTO MOMYJS, B KOTOPOM OIIpemelieH OO0beKT. Te monst U
METOIbI, KOTOPBIE CIIEAYIOT HEIOCPEICTBEHHO 3a 3aroJOBKOM OOBEKTHOTO THIIA WIIM 34 CITy-
XKeOHBIM CJIOBOM public He MMEIOT HMKAKWX OTpaHWYEeHWI JocTyna. B oTnnume or HUX,
TIOJIST I METOIBI, OOBSIBIICHHBIC ITOCTIE CITy>KeOHOTO CJloBa private CUMTaloTCs CKPBITBIMHU 1
OrpaHWYEHBI MCIOJIb30BaHEM TOJBKO B IIpeaeiaXx MOIYJIsl, HalipuMep:

type
TMyType = Object

Fieldl: integer; {oBmenocTynHoe noje}
procedure Prod; {oBmenmocTynHel MeTOx }
private
Field2: string; {cxpruToe nose}
procedure Proc2; { ckprITEIT MeTOX }
public
Field3: real; {oBmenocTynHoe noJe }
procedure Procl; {oBuepoCTYINHET METOL }
end;

AnHaMmuyeckmne oobeKTbl

Kak u mo0ble Opyrve TUNBI JaHHBIX, ¢ 00BEKTaMHU MOXKHO padoTaTh TUHAMUYECKH TIPH
TOMOIIN yKazaTesieii. OTHUM M3 caMbIX MPOCTBIX CIIOCOOOB pa3MeIeHUs] OOBEKTOB B IaMsI-
TH SBJISICTCS MCTIOJBb30BaHUE TIPOLIeayphl New:

var
PO a1

New (TCar) ;

IIpouenypa New BbIAeISICT B AIMHAMUYECKOM MaMSITU O0JIACTh, JOCTATOYHYIO JJISI XpaHe-
HUS BK3eMIUIsIpa TUIA, OMpEIeIsieMOro ykasaTejieM, M BO3BpalllaeT aapec 3TOM 00JacTH B
yKasaTeJe.

B ciy4ae MCMOIb30BaHMSI ATMHAMUUYECKUX OOBEKTOB, OOpallleHUe K MX IMOJIIM U MeTodam
OCYIIECTBJISIETCSI TOYHO TaK Xe, KaK M oOpallleHUe K TMOJIIM TUHAMWYECKUX 3aIrCceii:
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P~.Color := 'UepHmni';
P*.Init(100,100);

B sa3eike Pascal gomyckaeTcsi TakXKe MCIIOJIb30BaHUE B KayeCTBE BTOPOrO IapameTpa
npoueaypbl New — BbI30B KOHCTPYKTOpPa, HalprMep:

—_—

New (P, Init(100,100));

Kpome Toro, Kkak u B ciyyae ¢ APDYTMMU TUIIAMU JAHHBIX, BMECTO IMpoLemrypbl New Mo-
JKeT UCIOIb30BaThesl (yHKIMS New, BO3Bpalllamolias 3HauyeHue ykasartens. IIpu aToM mapa-
MeTp, IepenaBaeMbiii yHKLIMU New, HOJKeH OBITh HE CaMUM yKa3aTeJIeM, a €ro TUIIOM:

type

BCax =" ~BCar;
var

P rpCRE)

P := New(Pcar);

TTonoGHO APYrMM THUIIAM JaHHBIX, JUHAMUYECKUE OOBEKTbI MOTYT YAAISThCS M3 MaMSITH
IpH TIOMOIIM TIpolieaypbl Dispose:

Dispose (P) ;

AecTpyKTopbl

OOGDbeKThl MOTYT COLEPXAaTh YKa3aTeJd Ha AMHAMUYECKUE CTPYKTYPbl MJIM OOBEKTBI, KO-
TOpble HEOOXOAMMO YHAJIWUTh M3 MaMSITH B OINpPEACICHHOM ITopsinke. B 3ToMm cirydae mpocrto-
ro OCBOOOXIEHHMSI MaMsSITA TPU IIOMOINM Hporenypbl Dispose HemocrtaTouHo. B s3bIKe
Pascal a1y 3amadyy BBIIOJHSIOT CIICIIMAIbHBIC METONBI, Ha3biBaeMble MECTPYKTOpaMU, B OIIpe-
NeJICHNMU KOTOPBIX BMeCTO cyioBa procedure mcmoab3dyercs ciaoBo Destructor. B mecrt-
pYKTOpax MpoliecC YyIaJeHUsI OOBbEKTOB OOBEAUHSICTCSI C JAPYTMMU ASUCTBUSIMU, KOTOpPHIS
HEOOXOAMMO BBIMIOJIHUTH IJIsI TaHHOTO THUIIa OOBEKTOB. JlJIsI OMHOTO OOBEKTHOIO THIIA MO-
KET ObITh OIMPELENCHO HECKOMLKO eCTPYKTOPOB.

type
TCar = Object
destructor-<Dore;
endy;

JleCTpyKTOpPBbI MOXHO Hacaedosams, U OHU MOTYT ObITh KaK cmamu4eckumu, Tak U eupmy-
anvrbimu. PeKoMeHIyeTcsl OObSBIATh AECTPYKTOPhl KaK BUPTYalbHbIE, YTOObI OOECIIEYUTh KOP-
PEKTHOCTh MX BBI30BA JUISl KaXIOTO OOLEKTHOTO THUIA. JleCTpYKTOp, KPOME DPEalM30BaHHBIX B
HEeM OIepaluii, Tiepe yaajJeHHeM OObEKTa BCErda BBIMTOJHSIET MPOBEPKY O0beMa 3aHUMaeMOit
STUM OOBEKTOM OOJIACTH MAMSTH TIPW TTOMOIIM TaOJIWMIBl BUPTYaJbHBIX METONOB. bBiaromapst
5TOMy, IIPY BBI30BE IMPOLIEAYPHI BUIA

I Dispose (P, Done) ;

OyIeT rapaHTUPOBAHO OCBOOOXKIEHO KOPPEKTHOE KOJIMYECTBO OAWTOB MaMSITH.

Crenyer TakXke OTMETHUTh, YTO CaM IO cebe IECTPYKTOP MOXKET ObITh IMYCThIM, TaK KakK
ero (YHKIIUM BBITIOJHSIIOTCSI, OJjlaromapsi MCIOJIb30BaHMIO B 3arojioBke cioBa destructor.
KpoMe Toro, mecTpyKTrop IpoM3BOAHOro Tuma (Hampumep, TSedan) HOKeH MOCISTHUM
JIEICTBMEM BBI3BIBATh COOTBETCTBYIOIIMIA ECTPYKTOP CBOETO HEMOCPEICTBEHHOIO 'pomau-
TEJbCKOro" THUIIa, YTOOBI OCBOOOIWUTH IIOJISI BCEX HacCJedyeMbIX yKasaTelell oObekTa. Jluist
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CCBUIKM Ha Bce "pomurenibckue” TUIibl, B s3bike Pascal wmcrionb3yercst crieliMaibHOE 3ape-

3epBUpOBaHHOE CI0BO inherited, mocie KOTOporo yepes mpobes CIeayeT MMsi MeToma
WIN TIOJIS:

destructor TSedan.Done;
begin

inherited Done;
end;

Mpumep ncnonb3oBaHUSA OOBLEKTOB

PaccmoTpyM ucnosib3oBaHMEe OOBEKTOB Ha MpUMEpe MporpamMMbl, MpeoOpasyolleil aecs-
TUYHOE YHMCJIO B €r0 IBOMYHOE, LIECTHAALATEPUYHOE U BOCBMEPUYHOE MPEACTaBIECHUA. AJl-
TOPUTM TIpeo0pa3oBaHMs MECITUYHOTO YUCIa B IPYTyl0 CUCTEMY CUMCICHUS OIWHAKOB IS
Bcex cucTeM. JlecATUYHOE YUCIIO NETUTCS Ha OCHOBAaHWE CHUCTEMbl CUMCIECHUS (ISl ABOWY-
HOM — 2, IJs lecTHamuaTepuyHoi — 16, 1 BocbMepU4YHOM — 8). Pe3ynbTary Ieaoduc-
JICHHOTO JeJICHUS] COOTBETCTBYET CTapIlMii pa3psii Yucjia B HOBOM TIPEICTaBICHUM. 3aTeMm,
€CJIM OCTaTOK OT JIeJIEHUSI MEHbIIIe OCHOBaHUSI CUCTEMbI, TO OH OMSITh AEJIUTCS Ha OCHOBA-
HUE CHUCTEMbl, U DPe3yJbTaTy JAeJeHUs] COOTBETCTBYET MPEANOCIeTHUN pa3psi yucia B HOBOM
MpeACTaBIeHUU. DTOT LMKJ TMOBTOPSIET IO TeX MOpP, IMOKA OCTATOK OT JEJEHUSI HE CTaHeT
MEHBIIIE CUCTEMBbl CUMCICHUSI. DTOMY IIOCJIEHEMY OCTaTKy COOTBETCTBYET TEpBbIil paspsim
Yucjia B HOBOM MPEACTaBICHUU.

DyHKIMIO TIpeoOpa3oBaHUs HWMEET CMBICI Peaau30BaTh B HEKOTOPOM 0a30BOM OOBEKTE,
Ha3zoBeM ero DecTo. 3ateM oT 00bekTa DecTo MOXHO cO3[daBaTh HOpO)KI[eHHI)Ie.Oﬁ”beKTH
DecToBin (ais npeobpa3zoBaHusi B nBonyHoe umcio), DecToHex (mist mpeobpa3oBaHus B
mecTHamuatepuyHoe yuciao) u DecToOct (w1 mpeoGpa3oBaHUsT B BOCBMEPUYHOE YUCIIO),
B KOTOPBIX OY/IET MTOCTATOYHO TOJBKO TEPEOIpeleuTh KOHCTPYKTOP Ui WHULIMATU3AU
Habopa CMMBOJIOB, BXOISIIMX B JaHHYIO CUCTeMy cuucieHusi. [Ipu 3ToM HeT HeoOXOAMMO-
CTU peajn30oBBbIBaTh MPOLEAYpY Mpeobpa3oBaHusl Trans mJisi Kakaoro o0ObekTa, Tak Kak OHa
SIBJISIETCSI YHACJIEJOBAHHOM OT POAMTENIbCKOTO Thma DecTo.

Coazpaiite B uHTerpupoBaHHoi cpene Turbo Pascal HOBBIN haiis, coxpaHUTE €ro
mox WMeHeM TransTo.pas M BBeIWTe B HEr0 TEKCT M3 JUCTUHTra 12.5, wim ot-
KpoiiTe 3T0T daiin ¢ auckersl pu noMolny komanasl File | Open (<F3>).

Jluctudr 12.5. MNporpamma TransTo pas

program TransTo;
uses Crt;
type
PDecTo = “DecTo;
DecTo = Object
constructor Init(s: string);

function Trans(Num: word): string; virtual;
private
Symbols: string;
Base: byte;
end;

PDecToBin = “DecToBin;

DecToBin = Object (DecTo)
constructor Init;

end;
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PDecToHex = “DecToHex;

DecToHex = Object (,DecTo)
eonstructor “Init;:

end;

PDecToOct = “~DecToOct;

DecToOct = Object (DecTo)
CORS CIRICHOR=IRINE

end;

constructor DecTo,Init(s: string);

begin

Symbols := s;

Base := Length(s);
end;

constructor DecToBin.Init;
begin

inherited Init('01"');
end;

constructor DecToHex.Init;
begin

inherited Init('0123456789ABCDEF"') ;
end;

constructor DecToOg¢t.Init;
begin

inherited Init ('01234567');
end;

function DecTo.Trans (Num: word) : string;
var

i: integer;

s: string;

begin
B ove= by
while Num >= Base do )
begin
S := copy(Symbols, (Num mod Base)+1,1) + s;
Num := Num div Base;
end; -
Trans := copy(Symbols,Num+l,1) + s;
end;
VAL &y
P: PDecTo;
DecN: word;
begin
ClxSer;

Write ('BBeguTe meCATUYIHOES UMCIOo: ' ) ;

Readln (DecN) ;

P := New (PDecToBin, Init);

Writeln('B OBOMYHOM IIpencTaBlIeHUM ',
DecN, ' ="', P~.Trans(DecN));
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Dispose (P) ;

P := New(PDecToHex, Init);
Writeln('B mecTHapuaTEepUYHOM IperncTaBiennu ',
DecN, ' = ', P*.Trans(DecN)):;
Dispose (P); 3
P := New(PDecToOct, Init);
Writeln('B BOCEMEpPUYHOM IIpenCcTaBICHUU ',
DecN, ' = ', P~.Trans(DecN));
Dispose(P) ;
end.

INpeobpazoBanue BemonHSIETCST B Metone DecTo.Trans. Koucrpyktop Init kaxkmoro
YHACJIEOBAHHOTO MeTO/Ia BBI3BIBAET POAUTENILCKUI KOHCTPYKTOD, IepenaBasi B HEro Habop
CHMBOJIOB CBOEW CHUCTeMbI cUuciieHus. HaGop CHUMBOJIOB COXpaHSIETCSI B CKPBITOM TIOJIE
Symbols o6bekTa, mpousBomHoro or DecTo, a ocHoOBaHME CUCTEMBI CUMCICHUS (ITMHA
noJyis Symbols) — B ckpbeITOM ToJie Base.

JIng A¥HAMUYECKOTO CO3NAHMSI U yNaNeHHs OOBEKTOB, Mpon3BoAHBIX OT Tuma DecTo, s
KaXXIIOTO THUIIa OOBSIBJICH yKa3aTellb, KOTOPBI 3aTeM UCTOJIb3YeTCsT Py BHI3OBE (yHKIIMU New.
Brnaromapst HacliemoBaHMIO, TiepeMeHHasi P, oObsIBIIeHHasT B IPOrpaMMe, Kak yKa3aTeslb Ha OOBEKT
trmia DecTo, B pe3ysbrare Bb13oBa hyHKIIMN New, MOXET MCTIOIh30BaThCsT KakK yKa3aTellb Ha 00b-
€KT OTHOTO M3 TTPOM3BOIHBIX TUTIOB.
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Ta CepMs KHMr opuewruposau Ha nonsagearenen pa-mom YPOERHA KBa-
nmpnmcauum, MENAKNHUX CAMOCTONTENLHO HAYHYNTBCS paborats C Nporpam-
‘MHbIMM NPOAYKTAMU U cucTemamu. KHurv cepum “Camoyumurens” HaMMCaHbI
B cTune PYKOBOACTBA JAH* camOCTORTENBHOIG HOWIATOBOro BMNONHEHUS

npumepos M NO3BOJIFIOT ObICTPO MPUCTYNUTL K camocTaaTenbioi paboTe Ha
NK Ha ypoeHe nons3osarens.

JUNIODR.COM,UA

B MICRO!
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OcHOBbI
PASPABOTKU MPUJIOXKEHUN

MpunoXxeHnaMm 06bINHO HA3bIBAIOT CIIOXHbBIE MPOrpaMMbl, KOTOPbIE MOMYT COCTOSITb U3 He-
CKOJIbKMX MPOrpaMMHbIX Mogynen. C 60MbLLIMMK NMPUIOXKEHUSMU CBA3aHbI HEKOTOPbLIE 0COOEH-
HOCTW KOMMMASILMK, W 3a4aCTyl0 OHN TPEOYIOT TWaTenbHol OTNaaKu. 3T BOMPOChI paccmaTpu-
BaloTca B rnase 13, a rnaea 14 NOCBALLEHA UCMOL30BAHMIO NMPOrPaMMHbBIX MOAYSIEN.

B 60/bLUMHCTBE NPUIOXEHUIA peann3oBaH MoJsib30BaTeNbCKUA rpadpuyieckuin nHTepdeiic,
NMO3STOMY AENCTBUTENBHO CJIOXHbIE MPOrpaMMbl HEMbIC/IMMbI BE3 MCMOJb30BaHUS Fpaduye-
CKMX CpeacTB mMoayneit Crt.tpu unm Graph.tpu. Oba aTK MOAyns paccMaTpuBalOTCs B
rnase 15.

naBa 16 MocesiLLeHa TakoMy MOLLHOMY CPEACTBY, Kak BCTPOEHHbIM accemorep, a rnasa 17
OMUChLIBAET BO3MOXHOCTM paboThbl C YCTPONCTBAMM KOMMbIOTEPA MPY MOMOLL NPEPbIBAHMIA.

[MocnegHsas rnaBa STOM YaCTM — 3TO KPATKUIA BBOAHBIA Kypc B cpeactsa Turbo Vision, no-
3BOSISIOLLME pa3pabaTbiBaTb MPUIOXKEHUS C rPadUUECKMM MOL30BATENLCKMM UHTEPGDENCOM
Ha 6a3e 0O6BLEKTHO-OPUEHTUPOBAHHBLIX OUBINOTEK.
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KoMmnunauua v otnaaka nporpamm

ba3oBelli MaTepuay 0 KOMIWJISLIMKU MPOTpaMM B MHTerpupoBaHHOMU cpene Turbo Pascal
yXe ObLT paccMOTpeH B miaBe 1. KpaTko HalmoOMHUM, YTO B 3TOM CJIy4ae MCIOJb3YETCsl KO-
manna Compile | Compile win koMmOuHaums kiaaBum <Alt+F9>. Kpome Toro, npu BbIOOpE
KoMaHzbpl MeHIo Run | Run i Haxatum komOuHaumu knaBum <Ctrl+F9> BbimonHsercs
KOMITUJIAOUA IIPpOorpaMMbl € MTOCJICAYIOIIMM €€ BLIITIOJTHCHUEM. Ecnu Ha srtamne KOMITWIAINN
OyoyT oOHapy:XeHbI OIIMOKM, TO B peJakTope MHTErpupoBaHHOU cpembl Turbo Pascal oto-
Opa3uTcsl COOTBETCTBYIOIEE COOOIIEHKE, a Kypcop OyleT YCTaHOBJIIEH B CTPOKE C OLIMOKOIA.

Ewe onna komanza, Compile | Information ucronbsyercs ajisl BbIBOJA Ha KpaH OKHa,
B KOTOPOM YKa3blBacTcsi MH(OpMalusi O MOCIAEAHENR OTKOMIIMJIMPOBAHHOW MpOrpaMmMe, a
TaKXe O TEeKYIEM COCTOSHUM MaMsTU U okpyxkeHus. OcTanbHble KoMaHasl MeHio Compile
ONUCaHBI B CIIEAYIOIICH TJ1aBe, MOCBAIIEHHON MOMYJISM.

B naHHO# TaBe OymyT pacCMOTPEHBI AMPEKTHUBBI KOMIIWISITOPA, a TakKe IMPOIECC KOM-
MAISLAY TIPOTpaMM He B MHTerpupoBaHHOU cpeme Turbo Pascal, a B pexume KoMaHIHOI
ctpoku MS-DOS. B 3aBepiieHue IaBbl OyleT pacCMOTpeHa OTJaaKa MporpaMM CpencTBa-
MU BCTPOEHHOTO OTJIaguMKa WHTerpupoBaHHON cpensl Turbo Pascal.

OAvpeKkTnebl KOMNUnaTopa

B TekcTe mporpaMMbl MOTYT CONEPXKAThCS OupeKkmugsl KOMRUAAMOPA, KOTOPbIE MCITOJb-
3YIOTCSl TIPOTPAMMMCTOM JUTSI YIIPABICHMS IMPOIECCOM KOMITWISIIMU (Hampumep, B TiiaBe 7
VICITOJIb30BAIUCh TUPEKTUBLI KOMIIsITopa {SE} u {SL}).

JlupekTBa — 3T0 KOMMEHTAapuii CIELMATbHOTO BUA, YIPABJISIOIIMK XOIOM BBIMOJIHE-
HUSI KOMIWISLMU. JIMPEKTUBbl KOMIIWIATOPA, KakK W JIIOObIE APyTMe KOMMEHTApUM, 3aKJII0-
JaloTca B (DUTYpHBIE CKOOKM, OIHAKO B HMX MCITOJIB3YETCS CIEIMATbHBIN cuMBOI $.

Bce 1upeKTUBBI [ENATCS Ha TPU KATErOPUU.
¢ JlupekTHBbI-NIEPeKI0YATEM. BKII0YAIOT WM OTKJIIOYAIOT OINPENETICHHbIE CBOMCTBA KOM-

MAJISITOpPa TP TTOMOIIM 3HAaKoB “+” u “—”, yKa3aHHBIX ITOCIe UMEHU AUPEKTUBHI (Ha-

npumep, {A+} unu {SF-1).
¢  JlupekTUBbI-ApaMeTpbl. BiusioT Ha mapameTpbl KOMITUAJISILIUMU.
®  VYC/0BHBIE AMPEKTHBbI. YTIPABISIOT KOMIWISLMEN OTACAbHBIX YAaCTEl MCXOAHOTO TEKCTa

MPOrpaMMbl B COOTBETCTBUU C HEKOTOPBIM YCJIOBUEM.

AunpeKkTusebl-repeknoyarenu

JupeKTuBbI-TIepeKIoYaTed ObIBaloT JIOKAJbHBIMU U TJI00ATbHBIMU. JIOKadbHBIE TUPEK-
TUBbI OKA3bIBAIOT BJAMUSHUE Ha KOMITWJISLIMIO TOJBKO TOTO MPOrpaMMHOIO 0Jioka, B KOTOPOM
OHM yKazaHbl. [7100anbHBIE TUPEKTUBBI YKa3bIBAIOTCS B pasiesie OOBSBACHUM MporpaMMbl U
BJIMSIIOT Ha BECh MPOLIECC KOMITUIISILIMU.

OvpekTtuBa {$A}

[moGanbHas aupekTvBa. 3HayeHWE MO yMoNdaHUIO — {S$A+}. McmonmbayeTcs misl BbI-
paBHMBaHUsS JaHHBIX. COCTOsSIHME NMPEKTUBBI {SA+} NPUBOIMUT K TOMY, YTO BCE IEPEMEH-
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HBIE U TUNIU3VWPOBAHHBIC KOHCTAHTHI JUIMHOM OoJbliie OIHOIo Oaiita BbIpaBHUBAIOTCsA I10
rpaHuiIiaM MallMHHOTIO CJ10BA.

Dvpektuea {$B}

JlokanbHast AMpeKTUBa. 3HaUeHUe Mo ymMoayaHuio — {$B-}. Mcnonb3yeTcs AJisl OLIEHKU
JIOTU4YecKuX BbipaxkeHUil. CocTossHUEe TUPEKTUBBI {$B+} MPUBOIUT K TOMY, YTO KOMITUJISI-
TOp CO3MaeT KOJ JJisl MOJIHOW OLIEHKU JIOTUYECKUX BBhIpakeHUi. DTO O3HAYyaeT, YTO BcCerma
BBITIONTHSAETES OLIEHKA OMNEpaHI0B, BXOISILMX B JOTUYECKUE BbIPAXXKEHUSI, COCTaBICHHBIC MPU
oMol onepaTopoB and u or (IaXxe eciyd pe3ysbTaT BCEro BBIPAXKEHUS YXKe W3BECTEH).
Ecnu sta nupekTuBa HaXOAUTCSI B COCTOSIHMU {$B—1}, TO OlleHKA MpepbIBaeTCsl, Kak TOJIbKO
CTAHOBUTCSI OUYEBUAHBIM PE3YJIbTAT BCErO BBIPAXKEHUS.

AupekTtuea {$D}

I'moGanbHass TMPEKTUBA. 3HAYeHUE IO yMojdaHuio — {$D+}. Mcnonb3yeTcs: Iisi aKTH-
BU3aLIMM WJIM OTMEHbI T€HEpUPOBAHUS OTIagodyHOU MHpopMaluu. K oTiamouyHoit MHGOP-
MallM¥ OTHOCUTCSI Tabiulia ¢ MPOHYMEPOBAHHBIMU CTPOKAMU ISl KaXIOW mpoleaypbl. B
9TOI TabJiMlle KaXkIOW CTPOKE MCXOMHOTO KOAa CTaBUTCS B COOTBETCTBUE alIpeC OOBEKTHOTO
koma. Ecmy 3Ta mupekTvBa HaxomMTCs B cOCTOSIHUM {$D-}, To mpu paboTe ¢ IporpaMMoin
MOXHO MCMOJb30BaTh HE3aBHUCHUMBbIC WJM BCTPOCHHbIE B WMHTErpUpOBaHHYIO cpeay Turbo
Pascal cpenctBa ornagku. OtTinagouyHasi MHMOpMaLUs yBEJIMYUBAET pa3Mep OTKOMITMIMPO-
BaHHBIX MO[[yJ'ICﬁ . tpu, OJHAKO HUKaK HE€ BJIMACT HA pasMEp U CKOPOCTHb BBIMMOJHECHUS PE-
3yJbTUpPYIOLIEro aiina . exe.

AvpekTuBa {$E}

I'moGanbHas OUpeKTUBa. 3HadyeHWE MO yMoiadaHuio — {S$E+}. Mcnonb3yercst mist CBSI3U
ApOrpaMMEl ¢ OUONIMOTEKOM (PYHKUMHI, 3MYIMPYIOLIMX PAOOTy UMCIOBOIO COIPOLECCOpa
80x87. Dra MUPEKTHBA MCIIONb3YETCSI COBMECTHO C AUPEKTUBOM {S$SN} (CMOTpU HUKE).

Ovpektunsa {$F}

JlokanbHast qupekTMBa. 3HadyeHUe Mo yMonyaHuio — {$F-}. Mcnonb3yercs misl aKTU-
BU3aIIMK NaJIbHUX BBI30BOB BHEIIHUX Tpolieayp M dyHkiwmii. [Ipolenypsl u GhyHKIWU, OT-
KOMIWIMPOBAaHHbIE TIPU COCTOSIHUM NUPEKTUBBI {$F+}, Bcerma MCHOMB3YIOT O0anbHIONW MO-
deav ebi306a (far). BTO O3HAYaeT, YTO 3T OTKOMITWJIMPOBAHHBIC MPOLIEAYPbl MOTYT HAXO-
JIUTHCS BO BHEIIHUX MOMIYJISIX.

OunpexkTuea {$1}

I'nobGanbHast qupekTUBa. 3HayeHUe 1Mo ymodaHu — {$I+}. Mcnonbdyercs o1 akTU-
BU3allUM MPOBEPKU orepaluii BBoma-BbiBoaa. Eciu 3Ta MMpeKTHBa HaXOAMUTCS B COCTOSTHUU
{$I+}, U B pe3yabTare BbI30Ba MPOLEAYP BBOAA-BbLIBOJIa BO3BpALLIAETCs] HEHYJIEBOI pe3yiib-
TaT, TO paboTa MPOrpaMMbl MPEPHIBAETCSI U HA 3KpaHe OToOpaXaeTcsi cOoOIleHue 00 OIIno-
ke. Ecnu oTa qupekTuBa Haxomurcsi B coctosiHuu {$I-}, TO /Ui MPOBEPKU OIIMOOK BBOJA-
BBIBO/Ia HEOOXOAMMO UCIOJIb30BaTh MyHKIMI0 IOResult.

Aupektuea {$L}

I'noGanbHast aupekTuBa. 3HaUYeHUe Mo ymonayaHuio — {$L+}. Mcnoab3yercs: aJisi reHe-
pupoBaHMSI MHGOPMALIMM O JIOKAJIBHBIX CUMBOJaX. K JOKaJlbHBIM CHUMBOJIAM OTHOCSITCS
MMEHAa W THUMBI BCEX JOKAJIbHBIX TEPEMEHHBIX U KOHCTAHT B MOJYJIe, a TaKXe CHUMBOJIBI
BHYTpH Tiporienyp u ¢yHkuumii. Ecau npu nomorm aupektuBbl {$SL+} mjisi mporpaMmbl WU
MOJYJIsSI TEHEPUPYIOTCS JIOKAJIbHbIE CUMBOJIbI, TO JUISI TTPOBEPKM 3HAYEHUU JIOKAJTbHBIX Te-
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PEMEHHBIX MOXXHO HCITOJIb30BaTh He3aBUCUMBIE VI BCTPOCHHBIE B MHTETPUPOBAHHYIO Cpe-
nmy Turbo Pascal cpenctBa ommanku. OtnagouHasi mHOOPMAIIUS YBEIMUMBAET pa3Mep OTKOM-
MMATMPOBAHHBIX MOMYJIeH, ONHAKO HUKAaK He BIWSET Ha pa3Mep M CKOPOCTb BBITTOJTHCHUS
pe3yIbTHpYIONIeTo (aiima .exe.

OvpekTtnBa {$N}

I'mobGanbHast nupekTvBa. 3HaueHue Mo yMmonuaHuto — {$N-}. Mcnomnb3yercs sl aKTh-
BU3allMU YUCIOBOTO compolieccopa. Eciu-3Ta IMpeKTUBA HAXOAUTCS B COCTOSIHUM {S$SN-},
KOMIIWJISITOP TeHEePHUPYET KOM IS IIPOrPaMMHOTO BBITTOJTHEHUST OIEPAIMii C BEIICCTBCHHBI-
MM YHCJIaMM TIpY TIOMOINM BBHI30BOB CIIEIIMAJBHBIX (DYHKIIUMA. B COCTOSSHMM TUPEKTUBHI
{$N+} KOMIMJISATOP TeHepHpPYeT KO IJIsST BHIITOJHEHUS OIepalvii ¢ BEIIeCTBEHHBIMM JHC-
JIaMU TIpYM TIOMOIIM YUCI0BOro cormpoiieccopa 80x87. DTo MO3BOJISIET UCIOIb30BATh YETHIPE
JOTMOTHUTEIBbHBIX BelllecTBeHHbIX ThMa: Single, Double, Extended u Cotp.

Ecim B TIporpamMMe MCHOJIB3YeTCsl COYEeTaHME MTUPEKTUB {SN+, SE+)}, TO TIpM KOMITH-
JISIIUK OyIeT BHITIOJIHEHA MOJIHAsI TTporpaMMHasi amMyJsauust compoieccopa 80x87. B pesyinb-
TaTe IporpaMMa MOXET BBITOJIHSTHCS Ha JIIOOOM KOMITBIOTEpEe, HEe3aBUCHMMO OT TOTO, WC-
TToJIb3yeTcst B HeM comporieccop 80x87 wim HeT. Eci B TporpaMMe MCTOJIB3YeTCsl COUeTaHue
IUpeKkTuB {$N+, S$E-}, TO KOMIIWISTOP 00OpalaeTcs K CrelraabHONl O0nOIMoTeke MYHKIIUII,
KOTOpBIe MOTYT MCIIOIb30BaThCsT TOJIBKO Ha KOMITbIOTepax ¢ comporeccopoM 80x87.

OupekTtuBa {$0}

I'mobGanpHas mupekTHBa. 3HaueHWe MO yMomdaHuioo — {$O-}. Mcmomb3yercs mist reHe-
PYPOBaHMS OBEPJICIHOTO KOMa.

NPUMEHAHUE

OBepnen — 310 YaCTn NPOrpamMmMbl, KOTOPbIE COBMECTHO MCMONb3YIOT 06LLYyI0 06nacTe onepa-
TUBHOW Namati. B oguvH 1 TOT X€ MOMEHT BPEMEHM B NMAaMSATU MOXET HAXOOUTLCS TOT WX MHOWN
OBEPNEN B 3aBUCUMOCTY OT BbINOSHAEMBbIX QYHKLMIA. B mpoLecce BbINOHEHWST MPOrpaMMbl 31U
4yacTK MOryT 3ameLLaTh Apyr gpyra B namsti. OBepsien UCMOoNbL3YITCS KpariHe peako, 1 NoTomy
B 9TOW KHUre He paccMaTpuBatoTCs.

Ecmu sta mupekTMBa HAaXOAWTCS B COCTOSHMM {S$O+}, TO BO BpeMsl KOMITMJISIIIMH IIPO-
TpaMMBI BBITIOJTHSIETCSI TEHEPUPOBAaHNE CIIEIMATBHOTO KOMIa TP ITepeaade CTPOKOBBIX M T10-
CTOSTHHBIX ITapaMeTpOB M3 OTHOM OBepJICHON MPOIeAyphl WM (DYHKIIMU B APYTYIO.

AunpekTtuea {$P}

I'mobGampHast TMpekTHBa. 3HAYeHHWEe 10 yMoilYaHWio — {$P-}. Mcmomb3yeTcs ISt KOH-
TpOJISI Haj TapaMeTpaMHU-TIepeMeHHBIMM ThMa string. Ecim aTa mupekTrBa HaxomuTcs B
coctossHM {$P+}, TO MapaMeTphI-TiepeMeHHbIe TUTA String CYMTAIOTCS OTKPHITBIMA. DTO
O3HayYaeT, 4TO (HaKTUIECKUM TIIapaMeTpaM MOXET COOTBETCTBOBAaTh IepeMEHHasl JI000TO
CTPOKOBOTO THIIa, a BHYTPH TPOLETYPHl WM (DYHKIIMN MaKCHMAJIbHAS UTMHA (POpMalTbHBIX
IMapaMeTPOB COBITANACT ¢ MAaKCHUMAJIbHOM IUTMHON (aKTUIECKUX ITapaMeTpOB.

AunpekTtusa {$Q}

JlokanbHast nupekThBa. 3HayeHWE MO yMoJyaHuilo — {$Q-}. Mcrnonb3yercs ajisl KOH-
TPOJIs Haj MEPETIOTHEHUEM Pa3psAHOCTH IPY BLIIOJHEHUU ONEpalyid Hal LEIbIMM YUCIIa-
mu. Ecim 5Ta mUpeKTrBa HAXOOWUTCS B COCTOSHUM {$Q+}, TO pe3ylbTaT KaxXIoi omeparun
TPOBepsIeTCsS] Ha MPUHAIICKHOCTh TOIyCTMMOMY IHWAara30Hy 3HadeHW. JIupekTtBa {$Q+}

3aMCIJIACT BBITIOJJHEHUE IMPOTrpaMMbl N YBEJIMYMBACT €€ pasMEp, IMMOSTOMY €€ PEKOMCHOYCTCA
MCIIOJb30BaThb TOJILKO Ha 3Tall€ OTJIaaKH.
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OuvpektuBa {$R}

JlokanbHas aupekTuBa. 3HAYeHHWE MO yMoJYaHuo — {$SR-}. Mcrmonb3yeTcs: UIsl TeHe-
pUpOBaHUS KOIa KOHTPOJISI Hal WHTepBAIOM 3HavyeHWil. Ecim 9Ta nupekTuBa HAXOmUTCS B
coctosTHUM {$R+}, TO BBHIMOJHSIETCS MPOBepKa 3HAYEHUI MHIEKCOB MPU BHITIOJIHEHUU BCEX
orepalyii ¢ MacCCUBaMM M CTPOKaMH, a TakKke MPOBepsIeTCsS] KOPPEKTHOCTh 3HAYCHUM Tiepe-
MEHHBIX TIPOCTBIX U MHTEPBAJIBHBIX TUTIOB.

Oupektnea {$S}

JlokanbHas mupekTHBa. 3HAYeHUWE Mo yMoidaHuio — {$S+}. Mcmonb3yercs misa reHe-
pUMpOBaHMSI KOJa KOHTPOJIS Hal IepernojiHeHreM cTeka. Crek — 3To 00JacTh MaMsITU, B KO-
TOPO#l TMOCJIEA0BATEIbHO COXPAHSIIOTCS JISI BPEMEHHOIO XpaHEHUS 3HAYEHMSI JIOKAJIbHBIX
MepeMeHHBIX TPU BBI30Be Mpoueayp U (GyHKuuid. [Ipyu 3TOM UCIOJIb3yeTCsl XapaKTepHbIi
IJIST CTeKa MPUHIMI "3aIlleNl TIepPBBIM, BBIIIE MOCICTHUM .

Ecmu aTa mupekTrBa HaXOAUTCS B COCTOSIHUM {$S+}, TO KOMIOWISITOP B Hadayie KaxXXmou
npoueaypbl U (GYHKIUUA TeHEPUPYET KO IJis MPOBEPKU OObeMa CBOOOIHOIO MecTa B CTEKe.
Ecam Mecta HeIOCTaTOUYHO, TO BBI3OB MPOLIEAYPHI MM (DYHKIIMU MPEPBET BBIMOJHEHUE MPO-
rpaMMBI, a Ha 3KpaHe oTo0pa3uTcs coobiieHre o6 ommoke. Ecim mporpamma Obuta OTKOM-
MUJINPOBaHA C TUPEKTUBON {$S—}, TO TIEpeToIHEHWE CTeKa MPU BbI30BE MPOLIEAYPhl MU
GYHKIMKM MOXET MPUBECTU K OTKa3y B paboTe ONepalMOHHON CUCTEMBI.

Oupektnea {$T}

JlokanbHast nupekTuBa. 3HayeHHe 1Mo ymosyanuio — ($T-}. Mcronb3yercss njis KOH-
TPOJIST Hall TUTIOM 3HAYEHUs yKasarelssl, TOJy4eHHOTro MpHU MOMOoIIM orepatopa @. Ecmu arta
MUPEKTUBA HAaXOAUTCS B COCTOSTHUM {S$T-}, TO pe3yJbTaTOM MPUMEHEHUs oreparopa @ Bce-
roa OyleT HETMNMUM3MPOBAHHBIN ykaszatenb. Eciu omepatop @ mpuMeHsieTCs TIpU BKJTIOUYEH-
HO# AupeKkTuBe {S$T+}, TO €ro pe3yJbTaToM OyIeT yKa3aTelb, COBMECTUMBIN TOJBKO C IpYy-
TUMHU yKa3aTeJsIMU, YKa3bIBalOIIMMM Ha TUIT COOTBETCTBYIOIINX MEPEMEHHBIX.

OvpexkTuea {$V}

JlokanbHast mUpeKTHBa. 3HaueHHWE MO yMmMojdaHuio — {$V+}. Mcnomb3yercs mis mpo-
BEpPKM THUIIA CTPOK, TepenaBacMbIX B KayecTBe ITapaMeTpOB-TiepeMeHHBIX. Eciu ata mMpek-
THBa HaXOAMTCS B COCTOSTHMU {S$V+}, TO TN (haKTUIeCKUX M (OPMabHBIX CTPOKOBBIX Ta-
paMeTpoB IOJDKEH COBMamaTh. Eciu 3Ta QUpeKTMBa HaxoauTcss B coctosHuM {SV-}, TO B
KadecTBe (haKTUIECKOTO TMapamMeTpa MOXET BBICTYNaTh Ji00asi CTpOKOBasl IEpeMeHHas, maxe
ecIM ee MaKCuMMallbHasl JUIMHA HE COBIAIaeT ¢ MaKCUMaJbHOW JUTMHON COOTBETCTBYIOIIETO
dbopManbHOTO TIapameTpa.

AunpexktuBa {$X}

I'moGanpHas mupekTwBa. 3Ha4YeHHE IO ymMomdaHuio — {$X+}. Mcromb3yercs mist akTH-
BU3ALMM WJIM OTKJIIOUEHUs pacIIMpeHHOro cuHTakcuca Turbo Pascal. Ecim B mporpamme
yKazaHa QUPEKTUBa {$X+}, TO ¢ (PYyHKIMSIMU MOXHO DaboTaTh KakK C TpoOLEAypamMu. IDTo
O3HAYaET, YTO BO3BPAILAEMBIA MMM PE3YJIbTAT MOXHO UTHOpMpoBaTh. JdupektusBa {$X+} He
BIIMSIET HAa PabOTy BCTPOECHHBIX (DYHKIIMIA, peau30BaHHBIX B Moaysie System. Kpome Toro/
nepekoyaresb {$xX+} obecrieunBaeT NOALEPXKKY cTpok Tumna PChar.

OvpekTuBa {$Y}
I'mobGanbHas nupexkTrBa. 3HaUYE€HUE MO yMoydyaHuio — {$Y+}. Ucnonb3yercs nis reHe-

PpUPpOBaAHUA I/IH(I)OpMaL[I/II/I O CCbLJIKax Ha CHMMBOJIBI. I/IH(I)OpMaLH/ISI O CChbIJIKax Ha CHMMBOJIbI
IpeaACTaBJIACT co0oli TabaULIbI C HOMEpaMM CTPOK BCEX OOBSIBJICHUI CUMBOJIOB B MoayJje n
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" ccbUloK Ha Hux. Ilepexkitouatenb {$Y+} NPUBOAUT K T€HEPUPOBaHWIO HHGOPMALUUA O
CChUIKaxX Ha CUMBOJIbI, B pe3y/ibTaTe Yero yBeJUYMBaeTCsl pa3Mep OTKOMIWJIMPOBAHHBIX MO-
nyneit. OmHaKoO Ha pa3Mepe M CKOPOCTM BBITIOJHEHUSI pe3yJbTUpylolero daiia . exe 310
HUKaK He oTpaxaeTcs. JdupektuBa {$Y+} He mMMeeT HUKakoro addekra A0 Tex mop, Mnoka
He OymyT YCTaHOBJIEHbI Mepekiouarean {$D+} u {$L+}.

Kaxnoii aupekTuBe-MepeKyioyaTeslo  COOTBETCTBYET  (hJIakOK  JUAJOroBOTO  OKHa
Compiler Options (puc. 13.1), packpbiBaemoro npu moMou Komanasl Options | Compiler.
DTU COOTBETCTBUS MepeurcieHbl B Taba. 13.1.

T

| Code generation
5 1 'Force far ca

i

Puc. 13.1. Jnanoroeoe okHo Compiler Options

Ta6nuua 13.1. CooTBETCTBYE AUPEKTUB-
nepekno4YaTteneinn GaaxkoB amanorosoro okHa Compiler Options

OuvpektnBa | dnaxok okHa Compiler Jupektnea dnaxok okHa Compiler
Options Options p

{$A} Word Align Data {$0} Overlays allowed

{SB} Complete boolean eval {$P} Open parameters

{$D} Debug information (%0} Overflow checking

{$F} Force far calls {$R} Range checking

{SE} Emulation {$S} Stack checking

{$G} 286 instructions {$T) Typed @ operator

{81} 1/O checking {sV} Strict var-strings

{SL} Local symbols {$X} Extended syntax

{SN} 8087,/80287

AupeKkTuBbl-napameTpbl

,Z[I/IpeKTI/IBLI-HapaMeTpLI OIIPCACIIAIOT XapaKTEP BBIMOJHCHUA KOMITWIALIMUU ITPpOrpaMMbI.
Tak e Kak U IUPEeKTUBbI-TNepeKIovaTeIu, OHU MOryT OBITh JIOKAJIbHBIMU U TJ100QJILHBIMU.
Mx ocobGeHHOCTh 3aKJIIo4YaeTcss B TOM, YTO MOCJe MMEHU AUPEKTUBBI YKa3bIBalOTCs 3HaA4e-
HHA COOTBETCTBYIOILIUX ITapaMETPOB KOMITWUJIATOpPA. PaCCMOTpI/IM HCKOTOPbLIC M3 HUX.
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OvpexkTusa {$C}

I'nmoGanbHas mupekTwBa. Mcmonb3yeTcsl Uil YIpaBlieHUsl aTpuOyTaMu CEerMeHTa Koja.
CerMeHT Koga — 3TO 00J1aCTh OINMEPATHBHOW IMaMSTH, B KOTOPOM pa3MelaeTcss OTKOMITWIIM-
pOBaHHBIN Kon NMporpamMmbl. KaXnblii cerMeHT Kozma obJiamaeT psimoM aTpuOyToB (diaxkkos),
OIPEIEIISIIONINX ero MOBeNeHNe TIPU 3arpy3ke mporpamMMbl. [lepedrciiuM 3Th aTpyuOyTHI.

+ MOVEABLE. OnepamuoHHas cucTeMa MOXET M3MEHSITh pa3MelleHHe CeTMeHTa Koda B

ONepaTUBHOW TTaMSITH.

FIXED. OmnepaumoHHast cucTeMa He MOXET M3MEHSTh pa3MellleHHEe CerMeHTa Koma B
OIepaTUBHOI ITAMSITU.

+ PRELOAD. CermeHT Koma 3arpy>aeTcsi IIpH1 3aIIyCKe IIpOrpaMMEL.

* DEMANDLOAD. CermeHT Koia 3arpy»aeTcsi TOJIbKO 0 Mepe HEOOXOMMMOCTH -

*  PERMANENT. CermeHT Koma Itocjie 3arpy3Ku OCTaeTCsI B ITaMSITHU.

+ DISCRDABLE. CermeHr Kona, eciiy OH 0OJIbIIe He HY>KeH, MOXKET ObITh OCBOOOXKICH.

IMo ymomyanuio aupekTrBa {$C} WMeeT CIICAYIONIMA CHUHTAKCHC:

it |

AvipektnBa {$D}

I'moGanbHast qupekTrBa. VIcronb3yeTcs 11T BCTaBKU TEKCTa B 3arOJIOBOK BBHITTOJTHSIEMOTO
daitma . exe. [Ipumep Mcmoab30BaHUS:

L (8D My pawgranl_

AvpekTuea {$1}

JlokanbHas mUpeKTHBA. YKa3bIBaeT KOMIWISATOPY MMsI BHEIIHero (aiina Ijisl BKITIOUSHUS
aToro (aita B mpolecc KOMIMWIAIUK. [1o yMonuaHMio BKITIOYaeMble (hailyibl UMEIOT paciiv-
peHue .pas. [IpuMep UCTIOIB30BAHUS:

{$I InFilel.pas}

NMPUMEYAHUE

Ecnu nnst BKimoyaeMoro ¢haiiia He yKa3aH KaTaJloT ero pa3MellleHMs], TO MHTeTpUpOBaHHAs
cpena Turbo Pascal uineT ero cHadajia B TeKyIeM KaTajlore, a 3aTeM — B KaTajlorax, yKa3aH-
HpeIX B 110J1e Include Directories mmanorosoro okHa Directories (cMm. puc. 1.4).

Bistoyaemble dannbl — 9T0 HE MOAYNW, NOSTOMY B HMX HE UCMOMb3YKOTCHA CioBa program
v unit. OHM ncnonb3ytoTcs 19 pa3dueHns TekcTa BosbLUMX NPOrpaMM Ha HECKOJBKO Yac-
Tel 1 cogepxat dparMeHT NPOrpaMMHOro Koga (BO3MOXHO, AaXe OOWH Oneparop), KOTOPbIA
BCTaB/SIETCS B NPOrpaMmy B TOM MECTE, MAe yka3aHa COOTBETCTBYOLAsA M ampekTmea {$1}.

OuvpektuBa {$L}

JlokanbHasg JUPEKTUBA. Yka3eIBaet KOMITMJIATOPY O HCO6XOI[I/IMOCTI/I CBA3U I1OAIIPO-
rpaMM, OOBSBICHHBIX KaK BHEIIHME IIPW IOMOIIM cjioBa external, c ¢aittoM, comepxa-
UM IIPpOrpaMMHBII KOI Ha sI3bIKe acceMmbjiepa. B KadecTBe momoOHBIX BHEIIHUX (haiiioB
HCIIOJNB3YIOTCSI 00BEKTHBIE (Daliibl ¢ paciiupeHreM . obj. IlpuMep Mcnonb30BaHMS:

procedure SetMode (Mode: Word); external; {$L CURSOR.OBJ}

Ecmu nnst oobekTHOro haiiyia He ykazaH Karajlor ero pa3MelleHUs, TO MHTErpupoBaHHas
cpena Turbo Pascal uimer ero cHavaia B TeKyIlleM Kartajore, a 3aTeM — B Karajorax, yKa3zaH-
HbIX B T1oJie Object Directories nuasioroBoro okHa Directories (cMm. puc. 1.4).
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Oupektnea {$0}

JlokanbHas MMpeKTHBA. YKa3bIBaeT, Kakue" MOMYJIU TPOTpaMMbl TOJDKHBI OBITh TpeBpa-
HIEHBI B OBepien (TO ecTh pa3MellleHbl He B (ailie .exe, a B (daitnie .ovr). [Ipumep wuc-
TTOJTb30BAHUS:

[ ($0 Unitl.pas Unit2.pas}

DTa OUpeKTHBa NOKHA HAXOAMTHCS B MPOTpaMMe Cpasy Xe mocie pasmena uses. [lpu
5TOM MOJYJIM, pa3MmelliaeMble B (aiiie .ovr, AOKHBI ObITh OTKOMITMJIMPOBAHBI C AUPEKTH-
Boii-niepekioyaTesieM {$0+}.

YcnoBHble ANPEKTUBLI
BribopouHass KOMMUJISIMSA YacTeid MporpaMMbl HA OCHOBAaHUM HEKOTOPOIO YCJIOBUS OC-

HOBaHA Ha OILIEHKE BBIPAXEHWI, YKa3aHHBIX B CHEIMaJbHBIX YCIOBHBIX OupeKTuBax. Mc-

MOJIb30BaHUE YCIOBHBIX TUPEKTUB HAITOMUHAET OOBIYHBIN YCIOBHBINA omeparop if:

* {$DEFINE}. Onpedensem yCIOBHBI CHMBOJ C YKa3aHHBIM MMEHEM. 3aTeM Ha OCHOBa-
HHUM 3TOTO CHMBOJIA, NMTPU KOMITMJISILAM OCYIIECTBIISIETCSI 6b/00p TOTO WJIM WHOTO (bpar-
MEHTa TEKCTa MPOrpamMMbl.

* {SIFDEF}. [IpMBOAMT K KOMIWISIIMM DPACMOJOXEHHOTO Tocie Hee (parMeHTa Mpo-
TpamMMBl, €ClIM onpedeseH YKa3aHHBIM YCIOBHBI CUMBOJL.

* {SIFNDEF}. [lpMBOAMT K KOMIWISILIMM PACTONOXEHHOTo Tocie Hee (parMeHTa mpo-
TPaMMBbl, €CTM YKa3aHHBII YCIOBHBI CUMBOJ He onpedesieH.

* {$ELSE}. [lpuBOOMT K KOMIWISAIIMUA WX TPOMYCKY (pparMeHTa Mmporpamma, aHajaoruy-
HO 0JIOKY orepaTopoB else B KOHCTpykuuu if-else.

* {SENDIF}. Onpedessiem 3aBepilieHUE (pparMeHTa MPOrpaMMbl, K KOTOPOil MPUMEHSEeTCS
YCJIOBHAsT KOMITWIIALIVS.

* {SUNDEF}. Ommensem paHee OIpPENEIEHHBIN YCIOBHBI CUMBOJ C yKa3aHHBIM MMEHEM.

PaccMoTpuM mcroib30BaHME YCIIOBHBIX TUPEKTUB Ha mpuMepe. Co3naiite B MHTETPUPO-
BanHoi1 cpene Turbo Pascal ¢aiin, coXpaHuTe ero mox MMeHeM MultilLan.pas u
BBEIUTE B HETO TEKCT M3 JIUCTUHTA 13.1, WM OTKpOWTE 3TOT (haiii ¢ AMCKETH TIpH,
nomoiny komaHasl File | Open (<F3>).

JIuctnHr13.1. Nporpamma Multilan.pas

program MultilLan;
begin
{$DEFINE R};
{$IFDEF R}
Writeln ('BufpaH DPYyCCKMUI fA3HK');
{SELSE}
{SIFDEF U}
Writeln ('BubpaHo yKpalHCbKy MOBY');
{$ELSE}
Writeln('The English is selected');
{SENDIF}
{SENDIF}
end.

3amyctute 3Ty TporpaMMy Ha BbIMTojHeHWe. Ha skpaHe JOMKHA OTOOpa3WTCs CTPOKa
"BoiOpan pycckuii s3bIK". DTO OOBSICHSIETCS TeM, 4YTO TPU TIOMOIIW IUPEKTHUBBI
{$DEFINE} ompenelieH YCIOBHBIA cMMBOI ¢ uMeHem R. M3MeHUTe 3Ty OUPEKTHBY Ha
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{SDEFINE U} u BHOBb 3amycTuTe nporpammy. Ha sKpaHe MOSIBUTCSI CTPOKA, COOTBETCT-
BYIOIIasl YKpauHCKOMY sI3bIKy. Eciu B nupekTuBe {SDEFINE} omnpeaeiuTb YCIOBHBINA CHUM-
Boj ¢ umeHeM E, To OymeT oroOpakeHa CTPOKA Ha aHTJIMMCKOM SI3BIKE.

Komnunsauus B pexxume komaHgHon ctpokm MS-DOS

KoMnunupoBath mporpaMMbl MOXXHO HE TOJBKO, HAXOJsCh B MHTETPUPOBAHHON cpee
Turbo Pascal, Ho u B pexxume kKomMaHaHOU cTpoku MS-DOS. st 3TOro MCIojib3yeTcsl He-
3aBUCUMasl MporpaMMa-KOMITWJISITOp tpc. exe, KOTopasi pa3MellaeTcsl B TOM Xe KaTaJyiore,
yTo M (paiiyl 3aImycKa MHTerpupoBaHHoOU cpeabl Turbo Pascal turbo. exe. Breriigure u3 uH-
TerpupoBaHHOil cpenbl Turbo Pascal um mepeiimure B Karajior, TIAe pacIiojioxeH daiin
tpc. exe. BrimomHuTe B kKoMaHaHOI cTpoke MS-DOS kxomanpgy tpc. B pesynbpTaTe Ha 2K-
paH OymeT BbiBeaeHa MHMOpPMaIMs OO0 MCIOJb30BAaHMU BHEIIHEro KoMmmwiasiTopa Turbo
Pascal (puc. 13.2).

tE :\1_BOOKS\B387\TP7.8\BIN>tpc.exe
Turbo Pascal Version 7.8 Copyright (c) 1983,92 Borland International
Syntax: TPC [options] filename [options]

-B = Build all units -L = Link buffer on disk
-D<{suyms> = Def ine conditionals -M = Make modified units
—E{path> = EXE/TPU directories —-0<{path> = Object directories
-F<{seg>:<ofs> = Find error —Q = Quiet compile
—-GD = Detailed map file -T<path> = TPL/CFG directory
-GP = Hap file with publics —U<path> = Unit directories
-GS = Map file uith segments -V = Debug information in EXE
—I<path> = Include directories -$<dir> = Compiler directive
Compiler switches: -§$<letter><{state> (defaults are shoun below)
A+ Word alignment I+ I/O error checking R- Range checking

B— Full boolean eval L+ Local debug symbols S+ Stack checking

D+ Debug information N- 88x87 instructions T- Typed pointers

E+ 88x87 emulation 0- Overlays alloued U+ Strict var—-strings
F- Force FAR calls P- Open string params X+ Extended syntax
G- 88286 instructions Q- Owverf low checking

Memory sizes: —-SM<stack),<heapmind, <heapmax> (default: 16384,8,655368)

lE :N\1_BOOKS\B387\TP7.6\BIN>
1Left 2Right 3View.. 4Edit.. SComp 6DeComp 7Find BHistry 9EGA Ln 18Tree

Puc. 13.2. Mopackaska s 3anycka nporpammbl-koMnuisTopa tpe . exe

OObIYHO, NpU 3arycke MPOTrpaMMBbl tpc . €Xe MCIOIb3yeTCsl CIEAYIOIIMNA CUHTAKCUC:

Ltpc mMs_darizia napamempbl

ITapamMeTpbl KOMIUJISILIMM OTAEISIIOTCS APYr OT apyra npoodenamu. [Ipeamonoxum, HeoO-
XOIMMO OTKOMIIWJIMPOBAaTh IPOrpaMMy, TEKCT KOTOpoi HaxomuTcs B daiine ES\p0l.pas, ¢
TOJTHOM OLIEHKOM JIorM4yecKux BbipakeHuii. [Ipu 3ToMm pesynabTupylomuii ¢daiia . exe AoJ-
JKEH pacriojiaratbess B Katajore e: \books. [Iyis1 3TOro Mcrnojb3yercs cieaylolias KoMaHIa
MS-DOS:

[tpc e:\pOl.pas -Ee:\books -$B+

IIpn momomu mapamerpa -E yKa3biBaeT KaTaJloT pa3MeIIeHHUs pe3yJbTUPYIOIIEro daii,
a IpY TOMOIIM TapaMmeTpa $SB — COCTOSIHME COOTBETCTBYIOIIEH TUPEKTUBBI KOMITUJISITOPA.
HekoTtopbie mapaMeTpbl KOMIIWISITOpPA tpc . exe MepedyrciaeHbl B Tada. 13.2.
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Tabnuua 13.2. MapameTpbl KOMNUAaTopa tpc. exe
MapameTtp Onucanve

-D OnpepenseT ycnoBHble CMMBOJbI. Hanpuvmep, B pPacCMOTPEHHOW B
npeabiayLlem pasgene nporpamme MultiLan (nUCTUTHE 13.1) MOXHO
Ob110 Obl YOANNTb YCNOBHYIO AnpekTvBy { $SDEFINE}, a 3aTeM OTKOM-
NUINPOBATL €€ NP NOMOLLY crieaytoLuei komaHasl MS-DOS:

| tpc Multilan.pas -DR |

B pesynbTtare 6bin Gbl co3aaH daiin . exe, npy 3arycke KOToporo Ha
aKpaHe oTobpasuiach Obl CTPOKA Ha PYCCKOM A3bIKe 2

-E OnpepenseT katanorn pasmeLleHns hainos . exe u . tpu -

-1 OnpepenseT katanorm pasmeLLeHnsa Garnnos, BKIKOYaEMbIX MPY MOMO-
LM AMPEKTMBDI { $ T}

-0 OnpegensieT katanorn pasmeLLeHnst 06beKTHbIX (anios

- OnpepnensieT katasorn pasMeLleHns Gannos Moaynein

Y Bkntoyaet B dpann . exe oTnagoyHyo MHGopMaumio

-$ Junpektnea-nepeksioyaTens koMmnunsgTopa. Hanpumep:
-$B+ -$A-

OO0OHapy:KeHHBIC TTPU KOMITWISIIMN OLIMOKKA OTOOpakaloTCs Ha 3KpaHe.

Otnapka nporpamm B cpene Turbo Pascal

Kak yke ynoMuHajaoch B 3TOW IiaBe, JJISI TOTO YTOOBI BOCIOJIb30BaThCSl BCTPOSHHBIMU
cpeacteamu omnaaku Turbo Pascal, mporpamma gomkHa OBITH OTKOMIWJIMPOBAaHA C JTUPEK-
tuBamu {$D+} m {$L+}. Ilpu MOMOIIM BCTPOEHHBIX CPEICTB OTJIANKH MOXHO YIIPABIISAThH
MPOLIECCOM BBITIOJIHEHMSI TTPOTPaMMBbl, a TaKXkKe HpOCManI/IBaTL 3HAYCHUS nepeMeHmﬂx co-
CTOSIHUE CTeKa BBI3OBOB U PETUCTPOB [
npoueccopa. Ilpu 3TOM XOI BBIITOJHEHUS
MPOrpaMMbl  MOXHO TPOBEPSITh MOCTPOY-
Ho. [list Toro 4YTOOBI AaKTUBU3UPOBATH
BCTPOCHHBIC CPEACTBA OTIAAKHA, BBIMOJ-
HuTe KoMaHmy Options | Debugger, B
MOSIBUBIIIEMCSI Ha 3KpaHe OKHe (puc.
13.3) ycraHoBute umaxok Integrated
(BcTtpoeHHBIN) U IUEJNKHUTE MBIIIBIO Ha

kHorke OK. Puc. 13.3. Juanoroeoe okHo Debugger

Mepexon B peXvum oTnaaxu

Jlna Toro YTOGBI NeperT B PEeXUM OTJIaAKW, MOXKHO BOCIHOJb30BaTbCSl ONHOW M3 KO-
MaHI MeHIo Run, mepeuyncieHHBIX B Ta0a. 13.3.

Tab6nuua 13.3. KomaHabl nepexofa B pexum oTnaaku

Komanoa KombuHaumsa OnuncaHuve
KnaBuLL
Run <Ctrl+F9> Ecnn B ncxogHoM kofe ycTaHOB/EHa ToYka npepbiBa-

HUSA (paccMaTpuBaeTcs B CredylolleM pasnene), To
BbIMONIHEHVE NPOrPaMMbl OCTAHABIMBAETCHA HA COOT-
BETCTBYIOLLIEN CTPOKE
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OKoHuyaHue Tabnuupbl 13.3

KomaHpa KombuHauus Onucanve
KaBuLL
Step over <F8> MocTtpoyHas oTnanka 6e3 3axoaa B npouenypbl

Trace into <F7> MocTpoyHast 0Tnaaka ¢ 3aX040M B MPOLEaypbl

Go to cursor <F4> BbInonHeHve NporpamMmbl OCTaHABIMBAETCS HA CTPOKE,
B KOTOPOW 0 ee 3anycka Obln PacnosioxXeH Kypcop

s TOoro 4TtoOBl BBIUTH M3 PeXKMMa OTIaAKA MOXHO OO0 yOpaTh BCe TOYKHU TIpephiBa-
HUST W HaxaTh KoMOuHauwmio kimasuml <Ctrl+F9> (komanma Run | Run), 6o Haxath
KoMmbuHanmio kiasuin <Ctrl+F2> (komanma Run | Program reset). B mepBoM citydae pa-
60Ta MPUJIOKEHUS TTPOIOJKUTCS, & BO BTOPOM — IIpepBETCS.

Touku npepbiBaHUSA

Touka mpeppiBaHMA — 3TO CTPOKA MCXOTHOTO KOIa, Ha KOTOPOU BBIITOJIHEHHE ITPOTPaM-
MBI OCTaHaBJIMBAETCS M MIPOUCXOIUT TEPEXOd B PeKUM OTIamKd. Todek MpephIBaHUST MOXKET
OBITh CTOJIBKO €, CKOJIBKO CTPOK MCXOMHOTO TEKCTa MporpaMMbl. Ecim Tocie ocTaHOBKU
Ha TOYKe TpephIBaHUS HaXaTh KOMOWHAITMIO KiIaBUIl <Ctrl+F9>, TO IporpamMMa OymeT
BBITIOJTHATHCS IO CIICAYIONICH TOYKY MPephIBAaHUS WIIM IO CBOETO 3aBEpIICHHUs, eClI Xe Ha-
xaTh Knapuiry <F8> mmm <F7>, To HauHeTCsS OCTPOYHAs OTIafaKa IIPOrpaMMEL.

YcTaHOBKa TOYKU NMpepbiBaHUs

YCTaHOBHUTBH TOUYKY MPEPHIBAaHUS B TEKYIIEH CTPOKE MOXHO OXHHMM U3 TPEX CIIOCOOOB.

1. Bomonaauts kKoManay MeHio Debug | Add breakpoint v ImeqKHYTH MBIIIBIO Ha KHOIIKE
OK B packpsiBiiemcst nuanoroBom okHe Add Breakpoint (puc. 13.4).

2. IenkHyTh MpaBoOii KHOIMKOW MBIIIM U BbIOpaThb B KOHTEKCTHOM MeHI0 komaHmy Toggle
breakpoint. '

3. Haxarp komOouHanmio kimasum <Ctrl+F8>.

TR
tnbe Y
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e
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Puc. 13.4. lnanoroeoe okHo Add Breakpoint

B mnone Condition ykaspiBaeTcs yclIOBUE, MPU KOTOPOM ITporpaMMa OCTaHABIMBAET BbI-
TOJTHEHUE B JaHHOW TOYKe TpepbiBaHMs. B mmome Pass count ykasweiBaeTcs, Ha KakKoil pa3
* IOJDKHO OBITh OCTAHOBJICHO BBHITIOJTHEHUE TTPOTPaMMBI B TaHHOM TOUKE TpephiBaHus. B more
File name yxaswiBacTcsi mms1 ¢haiila ¢ MCXOAHBIM TEKCTOM TNpOrpaMMbl, a B Tone Line
number — HOMep CTPOKM 3TOro ¢aiiia, B KOTOPOl OymeT yCTaHOBJIeHA TOYKa ITPEPHIBAHMS.
IMocneqaue mBa TOJIST 3alOHSIOTCS aBTOMaTW4eckW: B mojie File mame ykaspiBaeTcs MM
aKTUBHOTO (haitma, a B moie Line number — cTpoka, COOTBETCTBYIOIIAS TEKYIEH TO3UITUN
Kypcopa.
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Ucnonb3oBaHne napamerpa Condition
Hanpumep, yctaHoBUM TOYKY mpepbiBaHUsl B iporpamMe TransTo, koTopas Oblia pac-

CMOTpEHa B TpeIblAylIei TmaBe (M. JUCTUHT 12.5).

e  Ortkpoiite daitn TransTo.pas B uHTerpupoBaHHoit cpene Turbo Pascal.

» Tlepemectute Kypcop B ctpoky 70 (onepatop P : = New (PDecToBin,Init) ;).

«  Boimoanure kKomanay meHio Debug | Add breakpoint.

+ B mnogBuBmieMcs Ha 2KpaHe nuaigoroBom okHe Add breakpoint, ykaxwute B TIONE
Condition yciosue DecN > 9 (puc. 13.5).

Bro OymeT 03HauaTh, YTO TMPOTpaMMa MOJIKHA OCTAHOBUTBLCS B 3TOM TOUKE TpEphIBAHUS
B TOM CJlyyae, eCjii BBEJIEHHOE MoJib30BaTeseM 3HayeHue nepeMeHHoil DecN Oyner 6osbliie
IEBATH.

OMPUTERN
%r%’:{. 2

Puc. 13.5. Jo6aBneHme To4HKM NpepbiBaHNs CYC/TOBUEM

3amnycture nporpammy TransTo Ha BeimosiHeHue u BBeauTe Aisi DecN 3HaueHUe MEHb-
me 10. Kak BumuTe, BBITOJHEHWE TPOrpaMMBbl OCTAHOBJIEHO He OBbLIO, TaK KaK 3HAYeHHE
DecN He yooBJIETBOPSIET YCJIOBUIO, OINpEIEICHHOMY JJis TOYKM IpepbIBaHUSI. 3aIlyCTUTE
nporpaMmMy TransTo Ha BBITIOJIHEHME €llle pa3, HO Ha 3TOT pa3 BBeauTe s DecN 3Haue-
Hue 6osbiie 9. Ternephb BBITIOJHEHHWE MTPOrpaMMBbI OyJeT OCTAHOBJICHO W Ha 3KpaHE TOSIBUT-
Csl OKHO C COOOIIIEHMEM O TOM, YTO BBIMOJHEHO YCJIOBHME IJII TEKYIIeHl TOYKMU IpepbIBaHUS
(puc. 13.6).

§ et ats.
onditional %breakpoint "DecN > 9
Ko NIPNAPPSNTRANSTO.PAS line

N x o s

Puc. 13.6. BoinonHeHO ycnosve, onpeaeneHHoe s TO4KU NPepbIBaHNS

Texyiias BbIMOJHSIEMas CTpPOKAa OyIeT BbIAEJICHA CBETJIO-3eJieHBIM IBeTOM. Ecmu mnpu
OoCTaHOBe HaxaTb kKiaBuiny <F8>, To mpouzoiier mepexom K ClAemylolieil CTpoKe Mporpam-
Mbl. Ecmu Haxate komoOuHanumio kinaBuin <Ctrl+F2>, To BbIMOJHEHWE TPOrpaMMBbl Tpe-
PBETCSI JOCPOYHO. Z[IIH OOBIYHOTO MPOOOIKEHNA BBLINMOJIHCHUA IIPpOTrpaMMbl HA2KMUTE KOM-
OMHALIMIO KJIaBUII <Ctrl+F9>,

[To ymonuaHuIO CTpoKa ¢ TOUKOW MpepbIBAaHUSI BBIIEISIETCS KPACHBIM IIBETOM, OJHAKO
LIBETOBbIE HACTPOMKN MOXHO M3MEHUTh B nuajgoroBoMm okHe Colors, packpbiBaeMoM TIpu
MOMOILY KOMaHIbl MeHIo Options | Environment | Colors.
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YpaneHue Touyek npepbiBaHUS

Jsist Toro 4ytoObl OBICTPO yOpaTh TOUKY IpepbIBaHUsI B TEKYIIEH CTpOKE, MOXHO BOC-
MOJIb30BaThCsl KOMAHAOW KOHTEKCTHOIO MEHI0 WiM KoMOuHanueit knapuin <Ctrl+F8>.
Jna ynaneHus v PEJAKTUPOBAHUSL TOUEK TMpEepbIBAHMI B MHTErpMpoBaHHON cpene Turbo
Pascal Takxke ucronb3yeTcsl crieliMajibHoe auanoroBoe okHo Breakpoints (puc. 13.7), koto-
pOe pacKpbIBaeTCs Ha 3KpaHe Ipu momolnyd KomaHabl Debug | Breakpoints.

Puc. 13.7. dnanorosoe okHO Breakpoints

B aTOM OKHe MOXHO OTpemaKTHpOBaTh OMHY U3 ToYeK IpepbiBaHus (KHomnKka Edit), ymamuTth
ee (kHonka Delete), repeilTi K COOTBETCTBYIOILICH CTPOKE B TEKCTe IIPOrpaMMbl (KHOMKa View),
a TakXe yIaJuTh Bce TOYKU TipepbiBaHus (kHorika Clear all).

Pepaktun poBaHue TO4YKM npepbiBaHnUsA

PenaktupoBaHre TOYKu mpepbiBaHUs BhITONHsSETCS B auanoroBoM okHe Edit Breakpoint
(puc. 13.8).

Puc. 13.8. Ananorosoe okHo Edit Breakpoint

D10 OKHO Nono6HO okHy Add Breakpoint (cMm. puc. 13.5) 3a TeM MCKJTIOYEHHEM, UTO B
HeM BMecTo KHomku OK ucnomnbsytorcs nse kKHonku: Modify (M3menuts) u New (Hosast).
Ecnmu menkHyTh Mbiiiblo Ha kKHomKe Modify, u3aMeHeHus mapaMeTpoB OyayT NMPUMEHEHBI K
TEKYIIeW TOUKe MPepbIBAHUS, €CIIM JKe IIeJKHYTh MBIIIbI0 Ha KHOIMKe New, To Oyler co3na-
Ha HOBasl TOYKa IpepbIBaHMs C YKa3aHHBIMU MapaMeTpaMu.

Ucnonb3oBaHue napameTpa Pass count

B kauecTBe mpuMepa UCIONIb30BaHUSI Tapamerpa Pass count ycTaHOBUM TOUYKY IpepbI-
Banust B mporpamme While Ex, paspaGoraHHo# B miaBe 6 (CM. JUCTUHT 6.3).

*  Orkpoiite paiinWhileEx.pas B pelakTope MHTerpMpoBaHHON cpenbl Turbo Pascal.
¥ 1]



130 Tnasa 13. Komnunaums v oTnaaka nporpamMm

*  Pacrnonoxure Kypcop B cTpoke ¢ mnpoueaypoir Writeln m ycraHoBUTE B HEll TOYKY
MpepBIBaHMsSI, BHITOJHUB KoMaHIy MeHI0 Debug | Add breakpoint.

*  Beemute B mone Pass count nuanoroBoro okHa Add breakpoint 3HaueHue 2. D10 03Ha-
YaeT, 4TO OCTAaHOBKA B 3TOW TOYKE IPEPHIBAHUS OYIET BBHITOJHSITHCS KaXIbI BTOPOM
pa3 mpu JOCTMKEHUM TpOrpaMMmoil orepaTopa ¢ mpoienypoir Writeln.

+  3amyctuTe TIporpaMMmy Ha BhITOJHeHHWe. Ee paboTaOblIET ocTaHOBJIEHA B TOUKE IPEpHIBa-
Hus. [Ipy 9TOM TeKyIas BBIIOTHsSIEMasl CTpOKa OyIeT BhIIETCHA CBETJIO-3C/ICHBIM I[BETOM.

*  Haxmwnre xombuHaumioo kinasuin <Alt+F5>, 4ToObl NMPOCMOTPETH PE3YJLTAT BHIITOJIHE-
Husl nporpammbl. Kak Buaute, mpoieaypa Writeln yxe Oblia BbI3BaHa OJWH pa3, Ofl-
HAaKO BBHIITOJTHEHUE TIPOTPaMMBI TIPEPBaHO HE OBLTO.

*  Yro0Obl MPOMOKATH BBIIIOJHEHWE IIPOrPAMMBI, HaXMHUTE€ KOMOMHALMIO KJIABUII
<Ctrl+F9>.

B crnemyrommii pa3 mocje OCTAHOBKM Ha TOYKE IPEpBIBAHMS MPOrpaMMOi OyIeT BbIBele-
HO Ha 3KpaH yXe TPU CTPOKHU, TO €CTh BBHIMOJHEHME OyIeT OCTAaHOBJICHO Ha YETBEPTOM BBI-
3oBe mpoueaypsl Writeln. Takum oOpa3om, BbinojHeHue mporpammbl While Ex ocraHnaB-
JIUBaeTCS TIATh pas.

OkHa oTnaguuvka

Bcero B uHTerpupoBaHHO# cpeae Turbo Pascal mcnosnb3yercsl MmsiTh OKOH OTIaauMKa:
Breakpoints (Touku mpepwsiBanmst), cMm. puc. 13.7; Call Stack (Crek BbI30BOB); Register
(Peructper mponieccopa); Watches (Habmonmenus); Output (Beixomable manHble). Kaxmoe
13 3TUX OKOH BBI3BIBACTCS MPM ITOMOINM COOTBETCTBYIOIICH KoMmaHIBI MeHI0 Debug. Orm-
caHMe OKOH OTiaguuka (KpoMme okHa Breakpoints) mpencrtasieHo B Tabn. 13.4.

Tab6nuua 13.4. OkHa BCTpoeHHoro otnaaymka Turbo Pascal
OkHO OnucaHue

Callstack OTo6paxaeT coaepXVMOe CTeka BbI30BOB. BL8TOM OKHE yKa3biBaeTCs
NnocJiefoBaTesIbHOCTb BbI30BOB NPOLeayp v dyHKumiA. Hanpumep, ons

nporpamMMbl ProcEx NPU NEPBOM OCTaHOBE Ha TOYKE MPEPbIBaHUSA OK-
Ho Call stack copepxuT ABE CTPOKM:

SortABC (False)
ProcEx

OTO 03HaYaeT, YTO B [AA@HHbIN MOMEHT BbIMOJHSETCA Mpoueaypa
SortABC, koTopasi 6biia Bbl3BaHa U3 nporpammbl ProcEx

3

Register OTobpaxaeT coaepX1Moe PerucTpoB npoLeccopa v pnaxkos. Pervt-
CTPbl NOAPOOHO PacCMOTPEHBI B rlaBe 15, NOCBALLEHHOM BCTPOEHHO-
My accemonepy_ |

Watches B 9TOM OKHE MOXHO MPOCMATPMBATbL TEKYLLIME 3HAYEHWSI NEPEMEHHDIX U1

KOHCTaHT. Jna Toro 4tobbl 406aBUTL Kakoe-nmMbo 3HaYeHNe B CrIMCOK
okHa Watches MOXHO npsiMO B TEKCTOBOM pepaktope cpeapl Turbo
Pascal, ycTaHOBUTb KypCOp Ha Kakow-HNOY b NEPEMEHHON W KOHCTaH-
Te U Hakatb koMOuHaumio knasuw <Ctrl+F7>, vnn BbINOMHUTL KO-
maHay Add Watch koHTekcTHOro MeHio. B pesynbTate otobpasutcs
Avanorosoe okHo Add Watch, B KOTOPOM MOXHO MPOCTO LUESKHYTb Ha
kHonke OK.

Ecnn npu BbI3oBe okHa Add Watch kypcop B TekcTe nporpammbl He
YCTaAHOB/IEH HA NEPEMEHHON NN KOHCTaHTe, Toraa Tpebyemblil MaeH-
TNdUKaTOP NPUAETCS BBECTU BPYYHYIO
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OkoHyaHue Tabnuubl 13.4
OkHO Onucaxune

Output OT06paxaeT peadynbTaTthl BbINOSHEHUS! NPOrpaMmMbl B OTAE/IbHOM OK-
He, KOTOPOE MOXHO NnepemMeLLiaTh 1 MacLUTabupoBaTb Kak aoboe apy-
roe OKHO MHTErpupoBaHHo cpeabl Turbo Pascal

Harocsenok, ciefyeT YIOMSHYTh elle 06 OIHOI BO3MOXHOCTU BCTPOEHHOTO OTJIAAYMKa
Turbo Pascal. Bo BpeMsi oTnanku mporpaMMbl MOXHO TPOBEPSTh WJIM M3MEHSITb 3HAYEHMSI
OTHENbHBIX TICPEMEHHBIX W BbIpaXeHWi. JIJIsI 3TOTO WCIIONB3YeTCs OUAJOrOBOE OKHO
Evaluate and Modify. YToObI pacKpbITh Ha 3KpaHe 3TO OKHO MOXHO BBITIOJJHUTH KOMaHIY
meHio Debug | Evaluiate/mocify, Haxarth KOMOMHAIMIO KaaBuIn <Ctrl+F4> Win IHejK-
HYTb B TEKCTE€ IPOrpaMMbl MPaBoOil KHOMKOW MBIIIM U BBINOJHUTb OJHOMMEHHYIO KOMAaHIY
KOHTEKCTHOTO MEHIO.

Ecm B okne Evaluate and Modify menkHyTs MbImibio Ha kHomke Evaluate, To B mose
Result oToOpas3uTcsi pe3yabTaT BbhIpakeHUsl, ykazaHHoro B moiie Expression. /lis Toro uto-
ObI M3MEHUTH TEKylllee 3HAYEH!e TIepeMeHHOM, yKazaHHOW B mojic Expression, Heo6XomuMo
BBECTM HOBOE 3Ha4ycHMe B mojyic New value ¥ LIEJIKHYTh MBIIIBIO Ha KHonKe Modify.



Nhaesa 14

Mbp,ynu

MakcuManbHBIN pa3Mep MporpaMMbl orpaHudeH. KoMIuasaTop MmMo3BoJIseT 00pabaThiBaTh
MPOrpaMMbI, B KOTOPBIX 00BbEM NAHHBIX U T€HEPUPYEMbIil MAIIMHHBINA KOI HE MPEBBIIIAIOT
64 Koaiit. Eciu mporpaMma TpeOyeT OOJIbIIET0 KOJMYECTBA MAMSITH, TO € (hparMeHTHI Clie-
IIyeT BBIHOCUTh B MONYJIW WIM OBEpJICHBIC CTPYKTYphl. [Ipy 3TOM 00BEM HaHHBIX M KOI
OIHOTO MOJIyJsS TaK Xe He MoxeT npeBbiath 64 Ko6aiit. B rmaBe 7 yXe ynmoOMUHAIUCh
CTaHAapTHBIE OMOJIMOTEYHBbIE MOMYJIM, Ha KOTOPbIE MOXHO CCBUIATHCS B ITporpamMMax INpHu
TIOMOIIM 3ape3epBUPOBAHHOTO cJIoBa uses. B 2Toil IaBe mMoOHSTHE MomyJeil OymeT pac-
CMOTpeHO GoJiee MOonpOOHO, BKIIOUAsl MX CTPYKTYPY, a TaKKe KOMITWISIIIMIO MHOTOMOIYJThb-
HBIX MPOTPAMMHBIX TTPOEKTOB.

Monyns — 3T0 HabOp KOHCTaHT, TUTIOB JaHHBIX, MEPEMEHHBIX, MPOLEAYp M (DYHKIIUH.
ITo cytm, — 310 Hebousblas MporpamMma Ha si3bike Pascal, peasn3zoBaHHast B OTIEIBHOM
(aiine, B 3arosioBke KOTOPOW BMECTO CJIOBa program MCITOJb3yeTcsl coBo unit. OTKOM-
MATMPOBAaHHBIE MOMYJIU CaMM IO cebe He SIBJISIIOTCS BBHITTOJTHSIEMBIMU (haitlaMu, a TOJTbKO —
dparmMeHTaMM TIPOrPaMMHOTO KOfa, TONKIIOYaeMbIMU K TJIABHOM YacTW TpOrpaMMbl WU K
npyroMy momymio. Hampumep, mocie MOAKITIOUEHMST CTAHIAPTHOTO OMOIMOTEYHOTO MOIYJIS
Graph MOXHO WMCIOJIb30BaTh peaM30BaHHbIE B HEM IpOIEeAypbl W* MYHKIIMU, MpemrHa3Ha-
YeHHBbIe IS paboThl ¢ Tpadukoit. TakuM 00pa3oM, HMCIOJb30BaHWE MOMYJEH IO3BOJISET
pazouTh IpOrpaMMy Ha OTAETbHBIC JJOTUYECKU B3aMMOCBSI3aHHbIE (hparMEHTHI, YTO YIPOIa-
€T aHaJIM3 CJIIOXKHBIX TTPOTrPAMMHBIX IMPOEKTOB, a TakXke M30eXaTh MOBTOPHOW peaiu3alliy B
Pa3IUYIHBIX TTPOrpaMMax 4acToO MCIOJIb3YeMbIX TIpoLenyp U yHKITUH.

HcxomHblil TeKCT MomyJieil XpaHUTCS B (aiyilax ¢ paclIiMpeHueM .pas, a OTKOMITWINPO-
BaHHBIM Koo — B daitgax ¢ pacmmpeHueM .tpu. JI1o0oil mporpaMMHBIN IIPOEKT 00s13a-
TEJIbHO COCTOMT M3 OIHOTO (haityia, B 3arojlOBKe KOTOPOTO yKa3aHO CJIOBO program, W JIIo-
060Oro KOJMYECTBA B3aMMOCBSI3aHHBIX MOMYJIEN, B 3arojioBKe KOTOPBIX YKa3aHO CJIOBO unit.
Il TOro 4TOOBI TIOJYYMTH JOCTYIT K KaKOMY-HUOYIb MOMYITIO, HEOOXOAMMO YKa3aTh €ro
WMSI B CIIELIMAJILHOM pasfiesie TIporpaMMbl MJIM MOAyJisi, 0603HaYaeMOM CJIOBOM uses, Ha-
TpyuMep:

program Progl;

uses Unitl; ({Cceuika 3 TJIaBHOTO dairia IIPOTpPaMMbl Ha
MOy b, MCXOMOHBM TEKCT KOTOPOTO XPaHUTCS
B daime Unitl.pas, a OTKOMIMIMPOBAHHLIA
xon — B dawwre Unitl. tpu}

unit Unitl;
uses Unit2; {Ccmmka 3 mMomyJss Unitl Ha Momynnes Unit2)

Ecmu B pasmene uses ykazaHbl CCBUIKM Ha TOJb30BaTeJIbCKME MOMYJIW, TO COOTBETCT-
BylollMe UM hailyibl . tpu IOJDKHBI OBITH PACIIONOXKEHBI MO0 B TEKyIleM KaTajore, Jubo B




Crpyktypa Mogyneii 133

OIHOM M3 KaraJioroB, yka3aHHBIX B 1ojie Unit directories muamoroBoro okxHa Directories
(cM. puc. 1.4), packpbiBaeMoOro Ha 3kpaHe Imo Komanzae Options | Directories.

CtpykTypa moaynen

CTpyKTYypy MOIYJISI MOXXHO CXEMaTUYECKHU TPENCTABUTh CIEAYIOIIMM 00pa3oM:

unit Unitl; ({3aronosok monpyns}
interface
{nuTepdericHEll pazgent}
implementation
{pasmen peanmszauumu}
begin
{pasmen MHMUMAaIMU3AUUN }
end.

B wunrtepdeiichom pasmene, 0003HAYEHHOM CIYXXKeOHBIM cJIoBOM interface, yka3biBa-
JOTCST DJIEMEHTBI MOJYJISI, TOCTYITHBIC IIJIS IPYTUX MOMYJIel U MporpamMM. 3/1ech OOBSBISIOTCS
(GyHKIIMM, MPONETyphl, epeMEHHbIe, KOHCTAHTBI U TUIIBI. TakKnMM 00pa3oM, JJISI TOTO YTOOBI
TOJIYYUTh JAOCTY M3BHE K 3JIEMEHTaM MOJMYJIsl, HEOOXOAMMO TTOMECTUTh COOTBETCTBYIOIIVE
00BbsIBIIEHUST B MHTEPGMEUCHBIN pa3nesl 3TOro MOAYJIS.

B pa3nene peamusamum, 00O3HAUYCHHOM CIIYXKEOHBIM CJIOBOM implementation, ykasbl-
BalOTCSI 3JIEMEHTHI, JOCTYITHBIE TOJIBKO BHYTPU JaHHOTO MOIYJIS. 3MeCh TaKKe pa3MelaeTcs
peanu3anus mpouenyp 1 QYHKIMM, oObSIBICHHBIX B MHTepdeiicHoM pa3nene. TakuMm obpa-
30M, B MHTep(dECHOM pasfelie pacrioyiaraloTcsi TOJbKO OOBSIBICHUS (3arojoBKM) MPOIEIYp
1 GyHKIMEA, a X HaKTUUECKUN MPOTrpaMMHBIN KO — B pasfelie pealn3aiu.

B pasnene mHMIMANM3ALMM, DACIIOJIOXEHHOM TIOciie pasneia implementation Mexmy
CIykeOHBIMU ciToBaMU begin M end yKa3bIBalOTCSI OMNEPaTOPhI, BBIMOJHSIONINE HadaIbHbIE
YCTaHOBKM, HEOOXOAMMBIE NI KOPPEKTHOM PabOThl MOMYJIsl. DTH OMepaTopbl BHITOTHSIOTCS
MpM 3arycKe MporpaMMbl B TOM K€ TIOpsIIKe, B KOTOPOM MMEHa MOJYJIei yKaszaHbl B pasfie-
gax uses. Ecmy oreparopoB MHULIMATW3AllMM B MOIYJie HET, TO CIIOBO begin MOXHO
OIYCTUTb.

PaccMoTpuM mcmionb3oBaHue Moaysieil Ha mpuMepe. CoznaiiTe B MHTETpUPOBAHHOM cpe-
ne Turbo Pascal ¢aiin, coxpanure ero mom umeHem Unitl .pas U BBeaUTE B HETO
TEKCT U3 JTUCTUHTA 14.1, W OTKpOITe 3TOT aiill ¢ AUCKEThI MPU TIOMOII KOMaH-
nel File | Open (<F3>).

Jiuctunr 14.1. Nporpamma Unitl.pas

unit Unitl; Y

interface
function Sum(a,b: integer): longint;
implementation
function Sum(a,b: integer): longint;
begin
Sum := a + Db; \
end;

function Avg(a,b: integer): real;
begin
Avg := Sum(a,b)/2;
end;
end.
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B unTtepdeiicHoM pazgene Momyis Unitl oObsBieHa dyHKiMs Sum, BO3Bpallamolias
CyMMYy JIBYX MeJbIX uuced. Peamuzamuss 23Tod  (GYHKUIMM HAXOOUTCI B pasmelie
implementation. B aToM ke pa3melle HaXOOWUTCS peaJM3alysl elle OmHON (yHKIUU Avg,
BO3BpalIalolieil cpeaHee apudmeTnyecKoe ABYX LedbIx yncena. Obpathte BHUMaHUE Ha TO,
4YTO CJIOBO begin Tocie pasneiia peain3allii OTCYTCTBYET, TaK KaK B 9TOM MOIyJIe oIepa-
TOPBI MHUILIMATU3AIKN He UCTTOIB3YIOTCS.

Tenepr cosmaiite B MHTErpMpoBaHHOI cpene Turbo Pascal rmaBHBIN (aita IIporpaMMEl,
KOTOpHIA Oymer oOpamatbcsa K Momymio Unitl. CoxpaHuTe ero 1o HMMEHEM
Units .pas 1 BeIWTe B HETO TEKCT M3 JIMCTHHTA 14.2, MM OTKpoiiTe 3TOT (ailn ¢
muckeTsl py momorny komanae! File | Open (<F3>).

Jinctuur 14.2. Nporpammva Units . pas

-

program Units;
uses Unitl;
var
X, y: integer;
begin
), 22 ="41.0,5
MeayazkyS);
Writeln('x + v = ', Sum(x,y));:
end.

B pazmene uses ykazaHa cchllKa Ha Momayib Unitl, moaToMy B mporpaMMe MOXKHO MC-
MOJIb30BaTh (YHKIMIO Sum, OOBSBICHHYIO B MHTepdECHOM pasiesic 3TOr0 MOMYJIsA. 3alryc-
TUTE IIPOrpaMMy, YTOOBI YOeIMThCSI, YTO BCe pabOTacT HOpMAaJIbHO. Tereph moGaBbTEe B IIPO-
rpamMmy Units crieayroumii orneparop:

Writeln('x + y = ', Sum(x,y));
Writeln ('Cpennee apubMeTmIeckoe X + ¥ = ', Avg(x,y));
end. :

Tenepb OTKOMIWJIMPYHTE TporpaMMy. KOMIWIATOpP BBIZACT COOOIICHME 00 OIIMOKe
"Unknown identifier" ("Hem3BecTHbIii maeHTH(dUKATOP") IO OTHOIICHWIO K MMEHU (yHK-
o Avg. DTo OOBICHSIETCS TeM, 9TO 3Ta (PYHKIMs oObsiBiacHa B Momyine Unitl B pa3smeie
peaiu3alyu, a 3HAYUT, MOXET UCIOJb30BaThCsI TOJBKO BHYTPHU 3TOro Momyis. JloGaBbTe B
nHTepdeiicHbir pasmen Momynst Unitl 3aromoBok ¢GyHKIMM Avg, W IIporpaMma OydeT oOT-
KOMITWJIMpOBaHa 0e3 COOOIIeHUsT 00 OIIMOKE.

Tenepn coznaiite emnie oguH MoAyiab — aitl ¢ uMeHeM Unit2.pas — U BBe-

IIATE B HETO TeKCT M3 JIMCTUHTA 14.3, MM OTKpOMTE 3TOT (haill ¢ AMCKETHI MPH TT0- a
momy KomaHzabl File | Open (<F3>).

Jinctunr 14,3. MNMporpamma Unit2. pas

unit Unit2;
interface
uses Unitl;
function Sum3(a,b,c: integer): longint;

implementation
function Sum3(a,b,c: integer): longint;
begin
Sum3 := Sum(Sum(a,b),c):;
end;

end.
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B stomM momyne peanuzoBaHa (GyHKUMS Sum3, BO3BpallaOIias CyMMY TpeX LEIBIX Y-
cen. Ilpu 3TOM BHYTpPHM ee MCTONb3yeTcsl MYHKIMST Sum, pean3oBaHHas B Moaysie Unitl.
IloaToMy, mist TOro 4TOo0BI MMETH TOCTYIT K (YHKIMK Sum, HEOOXOIMMO yKa3aTh CCHIIKY Ha
Moaynb Unitl mpu moMolu cioBa uses B MHTephECHOM paszziesie WIM B pas3nerie peau-
3a1uu (B JaHHOM cliydae 3TO ObLIO CIENaHO B paslesie pealu3alyn).

Baecure B rmaBHBIM (aitn mporpaMMbl (CM. JUCTUHT 14.2) ciemylomnye TOITOTHEHMS:

program Units;
uses Unitl, Unit2;

Writeln('x + vy + v = ', Sum3(x,y,y)) ;
end.

Tenepp, Onaromapsi TOMy, 4To B TiIaBHOM (baiie mporpamMmbl (Units.pas) yka3aHa
ccbUika Ha Moayab Unit2, B HEM MOXHO BBI3bIBaTh (DyHKIIMIO Sum3.

[Ipo6eMa IUKINIECKUX CCHIIOK

IIpenmonoxxuM, 94TO B CO3MAaHHOM B IIpenblayliieM pasaeie momyae Unitl HeoOxommumo
WCITOIb30BaTh (YyHKIMIO Sum3, peanu3oBaHHyl0 B Momyiae Unit2. [lyst aToro, Kak yxe OT-
Mevanaoch, B Moayie Unitl HeoOXoAMMO yKasaTh MUMsI MOIyJs B pasaene uses. OpHako,
€CJI 3TO crenaTh B MHTepEeCHOM pasmene:

unit Unitl;
interface
uses Unit2;

TO mpu TONMBITKE OTKOMIIMJIMPOBATH MHporpamMMmy OyaeT BBIIAHO COOOIIeHHE 00 OIIMOKe
"Circular unit reference (Unitl)” (“LInkimnyeckasi cchblika Ha MOMYJB"). DTO O3HAYAET, YTO
IIBA MOJAYJISI CCHUTAIOTCS APYT Ha JIpyra B OJHOM M TOM Xe pasaefie (MHTepheHCHOM WiIn
peanuMs3alyu), 4To IO MpaBwiaM si3bika Pascal He mormycTumo.

it pelreHusT 3Tol mMpoOJIeMBbl TOCTAaTOYHO IIPOCTO cociaTbess B momyne Unitl Ha mo-
nynab Unit2 He B uHTepdelicHOM pasiese, a B pas3lesie peaan3aliii:

unit Unitl;
interface
function Sum(a,b: integer): longint;
function Avg(a,b: integer): real;
implementation
uses Unit2;

Tenepr xKoMOUJISILIMSA IIpOrpaMMbl OyIdeT BBINIOJHEHa Oe3 ommbOok, u B momyine Unitl
MOXHO OyneT BbI3bIBaTh (PyHKIMIO Sum3, peanus3oBaHHyl0 B Moayne Unit2, Hampumep,
Kak T0Ka3aHo B jJucTtuHre 14.4.

Jlnctunr 14.4. Nprvep KOPPEKTHOrO BbI3OBA
B Moayne dyHKUMM, KOTOpas peanv3oBaHa B ApyroM Moayne

unit Unitl;

interface
function Sum(a,b: integer): longint;
function Avg(a,b: integer): real;
function Avg3(a,b,c: integer): real;
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implementation
uses Unit2;
function Avg3(a,b,c; integer): real;
begin
Avg3 := Sum3(a,b,c)/3;
end; '

Tenepp MOXHO TOOABUTH €Ille OOWMH OIlepaTop B IJIaBHEINM (aitn mporpammel Units:

program Units;

Writeln ('Cpenuee apudMeTmiueckoe X + Yy + y = ', Avg3(x,y,y)):
end;

B 3aBepuieHue aToro pasiena paspaboTaeM MOAYJb, COAEPXALUUil (DYHKIMIO IPOBEPKU
CylecTBOBaHMS haiyia. B majmbHeiieM 3TOT MOIY/Ibh MOXHO HCITOJIb30BaTh B IPOTrpaMMax,
IIe meped OTKpbITMeM aiiia TpeOyeTcsl TpOBEepUTh, CYIIECTBYET JIU OH Ha caMoM Jejie.
Cospaiite B mHTerpupoBaHHOI cpene Turbo Pascal HOBBIM baiin, IIpUCBONTE eMy
uMs IsFile.pas U BBeOUTE B HEro TEKCT M3 JUCTUHTA 14.5, WM OTKPOWTE 3TOT
(aitn ¢ puckersl mpy nomorny koMmaHae!l File | Open (<F3>).

Jinctunr 14.5. MNMporpamma IsFile.pas

unit IsFile;
interface
function FileExists (FName: string): boolean;
implementation
function FileExists (FName: string): boolean;
var .
F: Text;
isError: boolean;
begin
Assign(F, Fname) ;
($1I-})
Reset (F);
{$I+}
isError := IOResult > 0;
if isError then Writeln ('daina ¢ TaxyM MMeHEM He cymecTByeT!');
FileExists := not isError;
end;
end.

1

OTKOMIUJIMPYUTE 3TOT MOAYJb. Ternephb B IIporpaMMax MOXKHO HCIOJb30BaTh (PYHKIIUIO
File Exists, yka3biBas B pa3meiic uses ccbUiky Ha monynb IsFile.

Komnunauusa
MHOIroMoAyJ1bHbIX MPOrpPpamMMHbIX MPOEKTOB

B mpenbimyniyx IiaBax yxe paccMoTpuBanack komaHga MeHio Compile | Compile, a
takxe myHKT Compile | Destination. B meno Compile ectb ellle YeThbipe KOMaHIBI, HMC-
TOJIB3YyeMbIX IS pa3inyHbIX BapruaHToB Komnwisiuuu: Make, Build, Primary File n Clear
primary file, — a Taxke komanma Information, KoTopas OTKpEIBaeT OKHO C MH(OpMAaIUei
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0 TOCJIeHEe OTKOMITMJIMPOBAHHON MpOorpaMMe M TEKYILEM COCTOSHUU TaMsTth. PaccMot-
puM koMaHnsl Make, Build, Primary file u Clear primary file.

KomaHabl Compile | Make n Co.mpile | Build

Komanga Compile | Make, KOTopoii COOTBETCTBYeT Haxatue KiaaBuiy <F9>, ucrnosnb-
3yeTcsl JUIsl, TaK Has3blBaeMoM, cOopku TIporpaMMHOro mnpoekra. COopka TpoekTa — 3TO
MPOLIECC CO3IaHUSI BBIMOJHSIEMOTO (aiiyia .exe B pe3yibraTe KOMIWISLIUU MPOrpaMmMmbl,
COCTOAILIEN U3 HECKOJIBKUX Moaysel. [Tpu 3ToM cobmoqaioTcs ciaenyromme yCaoBus.

*  Ecm nmpu nomomm komaHasl MeHio Compile | Primary file Obun 3amaH mepBUYHBINA
(aiin mpoekTa, TO OyIET NMEPEKOMITMIMPOBAH UMEHHO OH, B ITPOTUBHOM CJIydae KOMIIH-
JipyeTcst (ailsl, KOTOblil aKTUBHBI B TEKYIIMIA MOMEHT BPEMEHU B MHTETPUPOBAHHOM
cpene Turbo Pascal.

* Ecium UCXOmHBIA TeCT AAaHHOTO MOAYJsSl, XpaHUMbIA B daiie .pas, ObLT U3MEHEH CO
BpEMEHU co3aaHus (aiia . tpu, TO MOAYJIb NMEPEKOMITUIMPYETCS.

*  Ecmu ansg gaHHoro Moayssi Obul M3MEHEH MHTEPhENCHBIA pas3nesi, TO BCe MOAYJU, CBSI-
3aHHBIE C HUM, TaKXKe MEPEKOMIUIUPYIOTCS.

*  Ecnu B Momysih MpU MOMOIIY TUPEKTUBHI {$I} BKIIIOUEH BHEITHWI (aiifl, KOTOphIl HO-
Bee, yeM (haii . tpu 3TOro MoayJisi, TO MOJYJb MEPEKOMITUIMPYETCS.

«  Ecmu 114 ¢aitna . tpu He HailIeHO COOTBETCTBYIOLIETO eMy (haiina .pas, TO TAKOH MO-
JlyJIb TIOJIKJIIOYAETCSl 0€3 MEPEKOMITUIISILIUM.

Komanne Compile | Build coorsercTByeT noanas c6opka, Tpyu KOTOPOI MEPEKOMITUIIN-
pyloTcs Bce (paityibl MporpamMmbl, HE3aBUCHMMO OT TOTO, KOIJa B HUX BHOCUIMCh MU3MEHEHMSI.
Dra KoMmaHga aHajgornyHa komaHae Compile | Make 3a TeM MCKIIOYEHMEM, YTO OHA He
MMeeT KaKUX-JIMOO YCJIOBUIA.

Komanpgbl Compile | Primary file 1 Compile | Clear primary file

Kak yxe ynomuHanoch Bbllle, KoMaHna Primary File ucnonb3yercs misg TOro, 4roObl
yKasaTh TIEPBUYHBIN (aill nmpoekTta — ¢ain .pas, KOTOPBIN OyaeT KOMITUINPOBATLCS MPU
ucnoib3oBanuu komaHn Make wm Build. Ecu takoit daiin 3amaH, To oH OymeT Bceraa re-
PEKOMITUITMPOBATHCS, HE3aBUCMMO OT TOTO, B KakoM ¢haiiie TporpaMMbl ObLITM BHECEHBI U3-
MEHEHMUSA. '

Komanna Clear primary file otMeHsieT BbIOOp MepBUYHOIO (haiiyia MpoeKTa, MOCie Yero
koMaHasl Make u Build OynyT mpuMeHsIThCS K (haiily B aKTUBHOM OKHE pelakTopa MHTer-
pupoBaHHOi1 cpensl Turbo Pascal.



Pabora ¢ rpagukoit B mporpamMMax Ha si3bike Pascal Bo3MOXHa B IBYX peXuMaX: TEK-
CTOBOM U rpaduyeckoM. B TekCTOBOM pexXxmMmMe BKpaH MOHMTOpPa YCJIOBHO pa30oUT Ha
CTPOKM U CTOJOLIbI, TO €CTb IPEACTaBJSIET COOON CETKYy, B KaXJOM siuelike KOTOPOM MO-
XeT ObITb OTOOpakeH OAMH CHUMBOJI. Pa3smep 3Toili TaGIWIIBI 3aBUCUT OT BBIOPAHHOIO pe-
Xuma paboTbl MOHUTOpa. Takum oOpa3oM, B TEKCTOBOM peKUME rpadudeckue M3o0pa-
XKeHHUSI Ha 3KpaHe (OPMUPYIOTCS MPU ITOMOIIM codyeTaHuil cuMBOJIOB. [lomoOHBIE U30-
OpakeHUs1 ellle Ha3bIBaIOT "TIceBAOrpadUKoOu".

B omnuume oT TeKCTOBOTO, B rpadmyeckoM pekruMe dKpaH MOHUTOpa MPEACTaBIIsIeT CO-
001 COBOKYITHOCTb OOJIBIIIOTO KOJIWYECTBA TOYEK (MUKcelieii). Pa3imyHble couyeTaHMs TOYEeK
Pa3HOro LBETa U APKOCTU (POPMUPYIOT rpadpuueckue GUIypbl — JIMHUM, CUMBOJIbI, DUTYPHI
u T.0. Pa3MepHOCTh 5KpaHa, BbIpaxkaeMasi B KOJIWUECTBE TOYEK MO TOPU3OHTAIM U BEpTUKA-
JIV, 3aBUCUT OT BBIOPAHHOTO peXuMa BUAeoananTepa.

B sT0i1 rmaBe Oymet paccMoTpeHa padora ¢ rpaduKoil B 000MX pexXumax.

paduka B TEKCTOBOM pexume

IMpoueaypbl ¥ (YHKIMUM, TIO3BOJISIOIIME PACIIMPUTH BO3MOXKHOCTHM OTOOpa>kKeHUsI WH-
dopMalu NpU MOMOILIU YIIPABJICHUSI MOHUTOPOM B TEKCTOBOM DPEXWMeE, pealu30BaHbI B
cTaHZapTHOM OuOmoTredHoM Moxayie Crt. Takum o0pa3oM, IJjis TOTO YTOOBI MCIIOJIb30BaTh
BO3MOXHOCTH 3TOrO MOIYJISI B TIpOrpaMMe, HEOOXOAMMO yKa3aTh CChIJIKY Ha HEro B pasielie
uses.

BbiBOA, Ha 9KpaH CcOAEepPXUMOro TeKCTtoeoro ¢anna

JIns yCKOpEeHHOTO BBbIBOIA Ha 3KpaH TEKCTOBOM MH(popMmaumu B Moayie Crt peaimsoBa-
Ha mipouenypa AssignCrt. Ilo cBoeii cyTm oHa HallOMMHaeT Mpoleaypy Assign, OIHAKO
BBIBOJI JAHHBIX IMMPOUCXOIUT HE B TEKCTOBBIN (Daityi Ha MUCKe, a B (aiiyl, CBI3aHHBIN C 3Kpa-
HOM MoHUTOpa. PaccMoTpum 3TO0 Ha TipuMmepe, OTOOpaXkalollleM Ha 3SKpaHe COAEpXKUMOe
TeKkcToBoro ¢aina. Coamaiite B MHTerpupoBaHHON cperme Turbo Pascal HoBBIM aiii, coxpa-
HUTE ero 1o MMeHem FToScr.pas u BBeAUTE B HEro TEKCT U3 JUcTMHra 15.1,
WM OTKpO#iTe 3TOT daill ¢ AMCcKeThl npu oMo komanabl File | Open (<F3>).

Jinctmnr 15.1. Mporpamma FToScr . pas

program FToScr;
uses Crt, IsFile;
var
FDisk, FScr:. Text;
s, FName: string;
begin
ClrScr; {OumcTka skpaHal
repeat
Write ('Yxkaxure mvMsa damia: ')
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Readln (FName) ;
until FileExists (FName); {®dynkumsa FileExists
peanuzoBaHa B MomyJie IsFile}
Assign (FDisk, FName) ; .
Reset (FDisk) ;
AssignCrt (FScr); {HasnauaeMm BHBOI TeKCTa Ha 3KpaH}
- Rewrite (FScr);
while not EOQF(FDisk) do
begin
Readln (FDisk, s) ;
Writeln (FScx, s);
end;
Close (FScr) ;
Close (FDisk);
end.

B aroii nporpamme nonkmovarorca aBa momyisi: Crt u IsFile. Monyns IsFile Gbun
pa3paboTaH B MpeAbIOyIIeil IJlaBe U COAepKUT Tolbko omHy dyHKimio — File Exists, ko-
TOopasl UCIIOJIb3YETCs TSI IPOBEPKU CylllecTBOBaHUS (aiiia Ha qucke. B camom Havane mpo-
rpaMMBI BBI3BIBAaeTCSl Mpoleaypa odyuctku skpaHa ClrScr, peanuszoBanHass B mopyie Crt.
OTa Tmpoueaypa Imocjae OYMCTKM 3KpaHa 3aKpalllMBaeT €ro TeKyIIUM LBeToM ¢oHa (10 yMOJ-
YaHWUIO — YEpHBIM). 3aTeM OTKphIBacTCs (paiii, MMsI KOTOPOro BBEIEHO ITOJIb30BATEIEM, U €rO
comepxXuMoe B 1uKie while mepenuchBaeTCss IMOCTPOYHO B (haill, CBA3aHHBIA C 3KPaHOM
MOHUTOPA. d

TekcToBbIE pe>XXnMbl MOHUTOPAa

Bo3MoKHBIE TEKCTOBBIE PEXXMMBI TIEPEeYNCIeHBI B Tabm. 15.1.
Jlist BBIOOpa TEKCTOBOTO pexuMa MoHuTopa B Momyie Crt peajn3oBaHa Tpoleaypa
TextMode, B KOTOPYIO MepenaeTcsl LeJOUNUCICHHBIN NapaMeTP, COOTBETCTBYIOIIUII HOMEPY

pexuma. Hanpumep, mist BbIOOpa peXXuMa BbIBOAa B LIBETe Ha 3KpaHe pasMepom 80x25
CUMBOJIOB UCITOJIB3YETCsI OIepaTop

TextMode (CO80) ; Wi [TextMode(B);

Kpome Toro, B Mmoayne Crt ompeneneHa nepeMeHHasi LastMode, xpaHsiiiasi HOMEp IO-
CJIeTHEr0 BBIOPAHHOTO TEKCTOBOIO PEXMMA.

Tabnuua 15.1. TekcToBble peXxMblI MOHUTOPA

Homep KoHcTaHTa Paamep akpaHa Konuyectso | Konnuectso
pexuva | Crt LBETOB usetoB doHa
cuMBOia
0 BW40 40x25, 4epHo-Oenbli MOHU- | 16 -1 8
TOp Ha LIBETHOM aJanTtepe
1 C040 40x25, uBeTHOM MOHUTOP Ha | 16 8
LIBETHOM ajanTepe
2 BWS80 80x25, yepHo-Oenbii MoHU- | 16 8
TOp Ha LBETHOM aanTepe
3 C080 80x25, ugetHOM MoOHUTOPp Ha | 16 8
LBETHOM aanTepe
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OkoH4yaHue Tabnuubl 15.1

Homep [ KoHcTaHTa Pasmep akpaHa Konnyectso | Konunyectso
pexuma | Crt LLIBETOB LUBETOB (HOHA
cvMBOSa
7 Mono 80x25, yepHo-6enbii MoHuTop | 3
Ha MOHOXPOMHOM aJanTepe
256 Font8x8 43 v 50 ctpok gna agan- | 16 8
Tepos EGA/VGA

ynpaBneHue uUBeTOM N ApPpKOCTbIO CMMBOJIOB

OO6siacTh MaMSITH KOMIIBIOTEPA, B KOTOPOM XpaHUTCSI MH(bOpMaiust 06 orodpaxkaemoil Ha
9KpaHe MH(poOpMalMy, Ha3bIBaeTCs BUACONAMATHIO. JJIsi MOHOXPOMHOIO peXuMa IepBbIit
GaliT BUIEONnaMsITU pacroyiokeH 1o anpecy $B00O, a B octaibHbIX ciydasx — $B800. Ins
KaXxIIOro CHMBOJIa B BMICOINAMSITU OTBOIMTCS nBa Oaiita. B mepBoM 0OaiiTe XpaHUTCS cam
cnMBOJI (TO ecTh ero kon mo tabmmie ASCII), a Bo BTopom — atpuOyThl ero mnpera. CTpyk-
Typa Oaiita aTpuOyTOB IpeAcTaBieHa B Tabia. 15.2.

Ta6numua 15.2. CtpykTypa 6alita aTpnbyToB LiBETa CMBOJIA

Burt Kareropusa Onucanne

0 BuTt ronyboro upeta LiBeT cumBona

1 But 3eneHoro ugeta LiBeT cumBona

2 but kpacHoro upeta « | LiBeT cumBona
i 3 But apkoctn LiseTcumBona

4 BuTronyborougeta LiBeT dpoHa

5 ButseneHorougeTta LigeT poHa

6 but kpacHoro uBeta LiBeT dpoHa

7 but mepuaHus LiBeT doHa

Takum oGpazoM, o GOpMHUPOBAaHMUSI LIBETA CMMBOJIA MCIIONbL3YIOTCS 4deThipe Oouta (¢ O
no 3), MpM TOMOILIM KOTOPHIX MOXHO onpenenuts 16 (24) pasauunbix nseros. s 1LiBeTa
(hoHa MCIoMb3yeTca TpU OUTHI (C 4 TI0 6), TIPM TTOMOILM KOTOPBIX MOXHO orpenenuts 8 (23)
pa3uYHbIX 1BeToB. Eciu B ceapMoM Oute OGaiita aTpuOyTOB XpaHWTCS JTBOMYHASI €AVHUIIA,
TO COOTBETCTBYIOILIIMII CUMBOJI Ha 3KpaHe OyleT MeplaTh.

Kaxnomy uery B moayie Crt cOOTBETCTBYeT KOHCTaHTa. [lepeueHb 1IBETOBBIX KOH-
CTaHT U COOTBETCTBYIOIIIME UM OMTOBBIE 3HAYCHUS MPEACTAaBICHBI B Tabm. 15.3.

Tab6nuua 15.3. LipeTtoBble KOHCTaHTbI Moayna Crt

KoHcTaHTa 3HayeHne (Habop 6UTOB) Liet

Black 0 (0000) YepHbiin

Blue 1 (0001) CuHnia

Green 2 (0010) 3eneHblii
Cyan 3(0011) Brpto30BbIN
Red 4 (0100) KpacHbiin
Magenta 5 (0101) ManuHoBbIN
Brown 6(0110) KopuiHeBbIli
LightGray 7(0111) Ceetno-cepbiit
DarkGray 8 (1000) TemHo-cepblii
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KoHcTaHTa 3HaueHue (Habop BUTOB) LiseT
LightBlue 9 (1001) CBeTno-cuHuin
LightGreen 10(1010) CBeTno-3eneHbin
LightCyan 11 (1011) CBeTno-6u1plo30BhbIi
LightRed 12 (1100) CBeTno-kpacHbIn
LightMagenta: 13(1101) CBeTN0-MaIMHOBbLIN
Yellow 14 (1110) Kentbiti
White 15(1111) Benbiii
Eme omHa koHcraHTa — Blink 0603HauaeT MepliaHWe CHUMBOJIA, ¢ 3HAUYCHWE DPaBHO

128 (10000000).

JUist yCTaHOBKM 1IBETa CUMBOJIOB McHoNb3yeTcs Tipouenypa TextColor, a ajist ycTaHOB-
k1 1usera (poHa — mpouenypa TextBackGround. B obe mporenypbl mnepemaercsi emuHCT-
BEHHBI TMapaMeTp, coaepXalvii 3HaueHue lBeTa. Hampumep:

TextColor (White); {lieT cumBONIOB — ©Gemnsii}
TextBackGround (Blue); {lser dona — cuuun}

JIist ycTaHOBKM MeEpLIaHUsI CUMBOJIOB MOXXHO K 3HAY€HHWIO 1IBeTa MPUOaBUTb 3HAUYCHUE
KoHctaHThl Blink. Hampumep, misi monayyeHus 6e0ro MepuUaroliero IiBeTa MCIOJIb3YeTcst
oneparop TextColor (White+Blink). BripaxeHue White+Blink paBHO3HA4YHO
00001111 + 1000000 = 10001111. Takum oOpa3om, B MOCIAEIHUI OUT 3arUCHIBAETCS €IIV-
HUIIa, YTO COOTBETCTBYET MEPIIAHWIO CHUMBOJIA.

Tekyiiee 3HaueHue OaliTa aTpuOyTa 1IBETa XPAHUTCS B CIELMATBHON MEPEeMEHHON MOMIy- .
g Crt — TextAttr. DTy NepeMEeHHYI0 MOXHO WMCIIOJIb30BaTh BMECTO TIPOLIECIYP
TextColor u TextBackGround. Harpumep, uisi TOoro 4roObl YCTaHOBUTH Oenblii Mep-
LIAOIIMIA 1IBET CUMBOJIOB HAa CMHEM (poHE, MOXHO BBIMIOJIHUTH OJVWH U3 CJEAYIOLINUX orepa-
TOPOB:

TextAttr := $9F; (10011111}
TextAttr := White + Blink + (Blue shl 4);

PaccmorpuM mocnegHuit onepatop. Kak ObUIO MOKa3aHO BbIIIE, Pe3yJIbTaT BbIPAXKEHUS
White + Blink B nBonyHoii hopme paBen 10001111. KoHcrante Blue coorBercTByeT
nBonyHoe 3HaueHue 0001. OmHako, MJIsI TOrO YTOOBI yKa3bIBaTh LIBET (POHA, OHO JOJKHO
OBbITh CMENIeHO B OaiiTe aTpuOyTa 1IBETHOCTU BjieBO Ha 4 Ourta. B pesysnbrate BBIYMCICHUS
BeipaxeHusi Blue shl 4 OGyager monyyeHo nBouvHoe 3HayeHue 00010000 (puc. 15.1). B
pesynbrare B Gaiir atpubyra LBeTa OymeT 3amucaHo 3HadeHue 10001111 + 00010000 =
10011111 (mecrHaguarepuyHoe yucio 9F).

00001111 — White 00000001 — Blue + 10001111 — White+Blink
10000000 — Blink 10000 — Cppur 00010000 — Blue shi 4

10001111 — White+Blink 00010000 — Blue shi4 10011111 — 9F
Puc. 15.1. CxemaTtunyeckoe npeacrasneHme BelumcneHnst 6aiTa atpmbyTta upeTta

PazpaboraeM B kadecTBe mpuMepa MPOCTYIO MPOrpamMMy, OTOOPaKAIONIIYI0 Ha SKpaHE BCE
cuMBOJIBI Tabmuibl ASCII ¢ pa3nmnyHbIMUA 3HAYeHUSIMM aTpuOyTa LBeTHOocTH. Co3maiite B
MHTEerpupoBaHHOU cpene Turbo Pascal HOBBIN haiis, COXpaHUTE €ro Toja MMEHEeM
ClrChars.pas W BBeIWTe B HEro TEKCT W3 JUCTUHIA 15.2, MIM OTKPOHTE 3TOT
(aity ¢ quckersl npu momolny Komanasl File | Open (<F3>).




142 T[nasa 15. Mpaduka

JInctunr 15.2. [Iporpamma ClrChars . pas g

program ClrChars;

uses Crt;
var
c, StartAttr: byte;
begin
Clrser;
StartAttr := TextAttr; {3anoMmMHaeM HaYaNILHLEE I[BETOBLC YCTAHOBKHU}
for ¢ := 33 to™255%de
begin
if (c mod 16) = 0 then Writeln(''); b
TextAttr := c;
Write (Chr(c));
end;
TextAttr := StartAttr; {BoccTaHaBiIMBaeM I[BETOBLE YCTAHOBKMU}
end.

Pezynbrar pabotel nporpamMmel ClrChars npeacras-
JieH Ha puc. 15.2.

Jlist yripaBiaeHUSI SIPKOCTbIO CMMBOJIOB B moayne Crt
onpenejeHsl Tpu mnpouenypbl: LowVideo, NormVideo u
HighVideo. Ilpouenypa LowVideo ycraHaBiuBaeT pe-
KUM MUHUMAJIbHOI SIPKOCTU, 3alucChiBasi B OUT SIPKOCTHU
nBouyHbIl Hyb. [lpouenypa NormVideo ycraHaBivBaeT
peXXruM HOpPMaJlbHOM SIpKOCTH CUMBOJIOB. [lpouemypa
HighVideo ycraHaBimvMBaeT peXXuM MaKCHMAaJIbHOH SIPKO-
ctu cBeueHusl. Hekoropble Moae MOHMTOPOB HE PacIio-
3HAIOT CUTHAJIbl MHTEHCUBHOCTM, TO3TOMY MJISI HUX IIpU- CTUDNIL b S
MeHsATh  mpouenypbl  LowVideo, NormVideo u feeGeTf T9: @~ -.Hu

HighVideo 6ecnonesHo. Puc. 152. Pesynbrar pagorsi
nporpammbl ClrChars

TekcToBBIE OKHA

Monyab Crt 1103BOJISIET BIBOAUTH MH(POPMAILIUIO TOJIBKO B OMpPENEISHHONM YacTh dKpaHa,
KOTOpasi Ha3bIBaeTCsl OKHOM. BennuunHa OKHa onpeaeisieTcsl Mpu  TOMOIIM  MPOLEAYPbI
Window u He MOXeT IIpeBbIIIaTh pa3Mep 3KpaHa. Ilpouenypa Windows nmpuHMMAaeT 4eTbipe
napamerpa: X1, Y1 — KOOpOMHATHI JICBOIO BEPXHEIO yIjia OKHa, U X2, Y2 — KOOpIMHATHI
MpaBOro HIXXHEro yrjia okHa. Hampumep:

Window(1,1,80,25); {OxHO BO BECh 3KpaH}
Window (1, 1,8,25); {OxHo Ha AECATYIO YacTh ILIMPUHBI IKpaHa}

Ha skpaHe MoXeT oToOpakaThCsl OMHOBPEMEHHO HECKOJIBKO OKOH, OJHAKO B KaXKIbIid OT-
JeJIbHbIIE MOMEHT aKTHBHBIM MOXET OBbITh TOJILKO OMHO OKHO. Bce mpouenypsl v yHKIIUM,
MpeaHa3HauYeHHbIC Ul BbIBOAA MH(MOPMALMM Ha 3KpaH WIK IJIsl OINpeneieHUs TeKYILIUX KO-
OPIMHAT, BBITTOJTHSIIOTCS TOJIBKO JIJIsI aKTUBHOTO OKHA.

Tlocne BbI3oBa mpoueaypbl Window KoopauHaThl TEKYILEro OKHa XpaHSITCs B ABYX Iepe-
MeHHbIX Moayast Crt tmna word — WindMin u WindMax. IlepemeHHOil WindMin cooT-
BETCTBYET KOOpJMHATA JIEBOI'O BEPXHETO yrja OKHa, a mepeMeHHoit WindMax — koopauHara
MpaBoOro HIXHero yria okHa. KoopauHaTta X XpaHUTCS B MJIaJillleM OaiiTe MepeMeHHOi, a
KoopnuHata Y — B cTapliiueM Oaiire. Ui u3BiedeHUs KOOPAMHAT BEPXHEro JIEBOTO yriia He-
00XoauMO MpuMeHuTh pyHKuuu Lo u Hi:
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X := Lo (WindMin);
Y := Hi(WindMin);

Crnemyer ITIOMHUTh, YTO IIpyA pabore ¢ nepemeHHbIMU WindMin n WindMax orcuer Ko-
opauHaT HayrHaeTcs He ¢ 1, a ¢ 0.

J1st Toro 4YToOBl M3YYMTh Ha IIPUMEPE PACCMOTPEHHBIE BBIINIE W JPYIUe IIPOLETYPHI,
peasm3oBaHHble B Momyie Crt, pa3paboTaeM WMIPOBYIO mporpaMmy Itom Ha3BaHueM "COop-
mmK Mycopa". Co3maiiTe B MHTeTPMPOBAaHHOU cpeme ITporpamMmupoBaHuss Turbo Pascal Ho-
BRI (hbaiyl, coxpaHuTe ero Imom uMeHeM Gatherer.pas um BBemWTe B HEro TEKCT, -
TpeaCcTaBleHHbI B aUcTUHTE 15.3, WM OTKpoiTe 3TOT haiill C AUCKETH MPU TO-
momu koMaHasl File | Open (<F3>).

JIuctunr 15.3. IIporpamma Gatherer . pas

program Gatherer;

uses Crt;

var
CurX, CurY, CInLine, StartAttr, 1,j: byte;
Total, Gathered: integer;
'AField: array([l..22,1..80] of char;
PressedKey: char;

procedure ShowCount; {BHBOL KoIMYecTBa COBPAHHOTO
Mycopa B OKHe 3aToJIoBKa}
begin
Window(1l,1,80,3);
TextColor (Yellow) ;
GotoXY (40,1);

Write ('Cobpano mycopa: ',Gathered,' mz ',Total);
end;
r
procedure DrawPos; {IlpopucoBka cbopmmka}
var
CurChar: Char;
begin

{Pucyem cbopumka Mmycopa }

Window(1l,3,80,25);

TextBackGround (Black) ;

TextColor (LightRed) ;

GotoXY (CurX, CurY) ;

Write ('0');

if AField[CurY,CurX] = '*' then ({Ecam B 3TOI [IO3WUIIUN
HaxoguTcsa "Mycop"...}

begin
Inc (Gathered); {YBenuumBaeM KOIMIECTBO CODOPAHHOTO Mycopa Ha 1}
AField[CurY,CurX] := ' '; {Bmaccuse "mycopa" .
3aTUpPaeM TeKyIyl MO3UUMD}
end;

ShowCount; {O6HoBIseM MHPOPMAIIMIO O cobpaHHOM "Mycope"}
end; .

{Ilpouenypa IMPOPVCOBKY CTPOKM MNOJACKaSKM }
procedure DrawStatus (FColor, BColor: byte; Si string);
begin

Window (1,25,80, 25);
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TextBackGround (BColorx) ;
TextColor (FColor);
ClrScr;
GotoXY (1, 25) ;
Write (s);

end;

begin
ClrScr;
StartAttr := TextAttr; {3anoMmMHaeM Tekylye LIBEeTOBHE HAaCTPOMKM}
{PucyeM 3arojioBok}
Window (1,1,80,3) ;
TextBackGround (Black); ({liBer 3anuBkm}

TextColor (White); {lleeT CUMBOJIOB}
ClrScr; {3anuBKa OKHa}
Write ( ' Vrpa "CbopumkMycopa” ' ) ;

ShowCount; {IlokaskBaeM KOIMYECTBO COOPaHHOTO Mycopa}
GotoXY(1,2);

for 1 := 1 to 80 do Write ('-");

{Pucyem urposoe noiue }

Window (1, 3,80, 25) ;

TextBackGround (Black);

TextColor (LightGreen);

ClrScr; {3anonHseM rioje YepHHM LBETOM}

GotoXY(1,1) ;

Randomize; {AKTMBUBMPYEM IeHepalMlo CIydalHexX YUCeN}
{HanonusewMm ronre "mycopom"}
for i := 3 to 24 do
begin
InsLine; {BcTaBisseM CTPOKY }
CInLine := Random(9) + 1; {KojuuecTBO "Mycopa" B CTPOKE BHOMpaeM
: ciy4dayHeM obpazoM - orT O mo 10}
CurX 1;
CurY :=1;
for j = 1 to CInLine do ({3anonHseMm cTpoky "Mycopom"}
begin
CurX := CurX + Random(8) + 1; :
if CurX > 80 then CurX := 79; {lIpoBepKa BHXOIA 3a I'PaHMIly SKpaHa}

GotoXY (CurX,1);
Write ("*%¥3
AField[25-i,CurX] := '*'; {(3anoMmMHaeM ros3mumo "Mycopa" B Maccuse}
{PacnpenenseM "MycoOp" IIO paBHEX OTpesKam}
while (CurX mod 8) > 0 do Inc(CurX);
end;
Inc (Total,CInLine) ; ({YBeauumpBaeM obuee KommudecTBO "mycopa"}
end;
{[lpopuCcoOBKa CTPOKM COCTOSHUA}
DrawStatus (Blue,LightGray,
' IInss okKoHYaHUs urps -Esc.' +
' IlepememeHye cOopuyka — KJIaBMIM CO CTpesakamm. ' ) ;
{Hauano nrps} y
GotoXY(1,1);
CurX- t= 1;
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CurY ; =afle)
repeat i
DrawPos; {llpopucoBka no3mpm cBopumka}
PressedKey := ReadKey; {CuMTHBaEeM kjaBuiy C KJaBUaTyphl}

Window(1l,3,80,25);
if Ord(PressedKey) then break
{Ecimn maxkaTa kimaBuma ESC, TO BBIXOOVM M3 LMKJA}
else
begin
{3aTupaeM mpempOyyo IIO3MIINIO cﬁbpmmxa}
GotoXY (CurX, CurY) ;
TextBackGround (Black) ;
Weitée (' YY)y
{MizamMeHsAeM moz3ummo CcOOpIMKa B 3aBUCUMOCTM OT HaXaTOM KIIaBumM }
case Ord(PressedKey) of
72: 1f CurY > 1 then Dec(CurY);  {Crpenka BBepx}
75: if CurX > 1 then Dec(CurX); {Crpenka BieBO}
77: if CurX < 80 then Inc(CurX); {Crpenka Bnparo}
80: 1f CurY < 22 then Inc(CurY); {Crpenxa BHUS)
end;
end;
until Gathered = Total; :
DrawStatus (White+Blink,Red,' lrpa okoHueHa!"');

ReadKey ;
TextAttr := StartAttr; {BoccraHaBiaMBaeM TeKymMe LIBETOBHE HACTPONKH}
Window(1,1,80,25);
CirsScry
end.

PesyIsTaT paboTh MporpaMMel Gatherer mpencrarnes Ha puc. 15.3.

Urpa "Céopumx wMycopa" CobpaHo Mycopa: 13 u3 89_
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INna oxoH4anua UTPH - Esc. lHepeneweunwe COOPIMKA - KIABMINA CO CTPENKAMU.
Puc. 15.3. Virpa "CoopLumk mycopa™

BT1a mporpaMMa IOCTaTOYHO CJIOXKHAsl, TIO3TOMY PpacCMOTpUMM ee Mo 4JacTtsM. HauHem c
onucaHusi nepeMeHHbIX. IlepemenHble CurX m CurY ciayxaT LIsl XpaHeHUs KoopauHaT X U
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Y Texymeir mosunmy "cbopimka Mmycopa” B urpoBoM Tone. Ilepemennas ClInLine wc-
ITOJIb3yeTCs TIPM ITOCTPOYHOM 3arllOTHEHUM MTPOBOTO IOJS "MycopoM" — B HEl COXpaHSeT-
Cs1 KOJIMYECTBO Mycopa B TeKylleil ctpoke. IlepemeHHas StartAttr ucrmonb3yercsd A co-
XpaHeHHUs aTpUOYTOB IIBeTa B Hayalle MIPHl C TOCICAYIONINM MX BOCCTAaHOBJICHHEM B KOHIIE
urpbl. IlepemMeHHble i U j — cueTyuku 1LUKiIOB. [lepemeHHass Total ucmonb3yeTcs st
XpaHeHUsI OOIIero KOJNMYecTBa "Mycopa’ B WIPOBOM IToje, a mepeMeHHast Gathered —
KOJIMYeCTBa CoOpaHHOro "Mycopa". MaccuB AField mpemHa3HAYCH UIST XPAaHCHMS JAaHHBIX
WTPOBOTO TOJIST — B SYEHKaX MacCHBa COXPAHSIOTCS CUMBOJBI B COOTBETCTBHH C PAacCIojIO-
XeHreM "Mycopa” Ha dkpaHe. Eci B HEKOTOpOIl MO3MIIMMA Ha 3KpaHe HaXomauTcs "Mycop',
TO B COOTBETCTBYIOINYIO STYEWKy MacchBa OymeT 3ammcaH cumBon “*”.  TlepeMeHHas
PressedKey wmcmonp3yercss mjisi XpaHEeHMS CHMBOJIAa, HaXaTOIO ITOJb30BaTeieM BO BpEeMS
urpbl. Ha ocHOBaHMM 3HAYEHMs 3TOM MEepeMEHHOM OIpemelsseTcs JalbHelIee TeiCTBIE.

Iepexoqum k. camoit mporpamme. OHa HAUMHAETCS C OUMCTKM 3KPaHA U COXPAHEHMS Te-
KYIIUX aTpUOyTOB LIBETHOCTU B MepeMeHHOil StartAttr. 3aTeM MpU MOMOIUY MPOLIEYPHI
Window ompenensieTcsl TeKCTOBOe OKHO, 3aHHMMAlOIllee BEpXHUE TPU CTPOKM 3KpaHa. Jlys
aToro okHa, mpu mnomoinu npouenyp TextBackGround m TextColor, ycraHaBiMBaloTCsS
1BeT ¢oHa M IBET CMMBOJA (CMHMI M Oesblii cOOTBeTCTBeHHO). Ilocne 3aiuMBKM OKHa IIBe-
ToM ¢OHa B HEM OTOOpaXaeTcs Ha3BaHME WIPHI, a 3aTeM BBI3HIBAacTCSA IIpOIEmypa
ShowCount.

IIpouienypa ShowCount ucnonb3yercs i OTOOpakKeHWsI CUMBOJIAMU KEJITOro 1iBeTa B
BEepXHEH CTPOKE SKpaHa KOJMIECTBA YKe COOpaHHOTo "Mycopa” M ero ooIlee KOJIMIECTBO.
O6patute BHMMaHue Ha mpouenypy GotoXY. BOra mpouemypa moaynss Crt mepemernaer
KypCcop B TO3UIINIO ¢ KoopauHaTaMd X M Y OTHOCUTEIBHO JICBOTO BEpXHETO Kpas TEKYIIEro
OKHa, ONpeIeJIcHHOTO Mpy ToMmomy mporenypel Window. Ecmi TekcroBoe OKHO He oIpe-
TIEJICHO, TO TO3WIIUST OIpPEIeIIeTcss OTHOCHTEIEHO JICBOIO BEpXHETO YINIa BCero sKpaHa. Ilo-
cre BBI3OBa mporenypsl ShowCount Kypcop IepeMelnaeTcss K IepBOMY CHUMBOIY BTOPOI
CTPOKHM, 1 3Ta CTPOKA 3aIOJIHSIETCS CUMBOJAMM “-”.

Temepb HacTymwIa o4epedb IPOPHCOBKM WMIPOBOTO IMOJS. [l HEro OIpemeNieHO OKHO
Window (1, 3, 80, 25), ¢ YepHbIM LBETOM (OHA U CBETIO-3€JCHLIM LIBETOM CHMBOJIOB
"Mycopa" (mis 0003HaueHUsT "Mycopa" Mcmoib3oBancd cumBon “*?). Tlosunmm "mycopa”
JOJDKHBI BBIOMPAThCS CIyJaiHBIM 00pa3oM, ITOTOMY IIPM IIOMOINM CTaHAAPTHOM IIPOIICTY-
pel Randomize akTMBM3HMpYyeTcs TeHepaTop CiIydailHBIX yucel. [locie BBI30Ba STOM IIpOIIe-
JypHL VIS TIOJTy4eHHs CIy4ailHOTo Yycia Ucnonb3yercs GyHKuusa Random, mapameTp Koto-
pOii yKa3bIBaeT BEPXHUI Mpee Tualla30Ha CIyJIaliHBIX Yrces (HKHMA mpemet — 0).

B mukie, dopMupyroolieM UTpoBoe TOJNE, B MO3UIMK IEPBOM CTPOKM IPU ITOMOIIM IIPO-
menypsl InsLine IOCIENOBATEILHO BCTABISIOTCS 22 MycThle cTpoku. Ilpm stom chopmu-
pOBaHHBIE paHee CTPOKM CIOBUTAIOTCS BHM3. KommdyecTBo "Mycopa" B KaXIOW BEIOMpacTCs
ciIydaiiHbIM 06pa3oM B muama3oHe oT 0 mo 10. ®dyukumsg Random moxer Bo3Bpamath 0, a B
KaXJIOll CTpOKe HOJDKEH OBITh KaK MUHHMYM OIWH CHUMBOJ “Mycopa”, IOSTOMY WCIIONb3Y-
eTcsl BEIpaxkeHue Random (9) + 1. 3amoiHeHUe CTPOKU "MycopoM" HauyWMHAaeTCs C MepBOi
no3utuu (CurX := 1; CurY := 1). CMenieHve Kaxmoro cjiaeIyoiero cumaoia “*” or-
pemensieTcsl CIyJaiiHBIM oOpa3oM B muamaszoHe oT 0 mo 9. i coXpaHEHWST TMO3WIIMHM CHM-
Bonma “*” B maccuBe AField mcmonesyercs omepatop AField [25-i, CurX] := "*';.
Hcronb3oBaHmne ST OMpenesieHusT HoMepa CTPOKHM MAacCUBa BBIpAXXEHHS 25-i 00YCIIOBICHO
TEM, YTO TOC/A€ BCTABKM OYEPENHOM CTPOKM WMIPOBOTO IO TEKyLas CTPOKA COBUIaeTcs
BHM3. TakuM o6pa3oM, ecim "MycopoM" 3amojiHseTcsl mepBasi cTpoka (i = 1), To B KOHIE
KOHIIOB OHa OKaxeTcsl mocieaHen (25 - 1 = 24); ecau 3amonHsieTcsl BTopasi cTpoka (i = 2),
TO B KOHIIE KOHIIOB OHa OKaxeTcsl mpenrnocieqHein (25 - 2 = 23) u 1.4. i paBHOMEPHOTO
pacripeneieHuss "Mycopa” Kaxjas CTpokKa OblUla pa3ouTa Ha OTPE3KU 10 8 CHMBOJIOB, B Ka-
KIOM M3 KOTOPBIX MOXET OBbITb TOJbKO OAMH cUMBOI “*”. [losToMy, Imociie BbIBOAA OYe-
peIHOrO CHMBOJIA "Mycopa' Ha 3KpaH M coxpaHeHUs ero nmosuumu B MaccuBe AField, ko-
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opaMHata X TeKylleil CTpOKM CMeIlaeTcsl 10 Hadasia CJICAYIOLIero orpe3ka. B KoHIie 3amoi-
HEHMST KaXION CTPOKM HWIPOBOIO I10JIsT OOIee KOJMYECTBO "Mycopa” yBeJIMYMBAeTCs Ha KO-
JINYECTBO “Mycopa” B TEKYIIEH CTPOKE.

Ilocne 3amojHEHWs WIPOBOTO IIOJIS BBI3BIBAETCS TIPOLIEAYpa MPOPUCOBKU CTPOKHU CO-
cTosiHUs (caMoii HUXXHEH CTpoKu 3KpaHa) DrawStatus. DToil mpolienype IepenaeTcss Tpu
rmapaMeTpa: 1iBeTa (poHa M CHMMBOJIOB, a TaKXKe CTpPOKa, KOTOPYIO HEOOXOOUMO OTOOpa3vTh
BHHU3Yy 3KpaHa.

Temnepp HacTymuaa oyepeab PACCMOTPETh OPraHU3allii0 caMOi MIphl. B Hauaje mo3uiust
Kypcopa yCTaHaBJIMBaeTCs B MIPOBOM ITojie ¢ KoopauHaTtamu (1,1). 3arem B 1mukie repeat
MpY TOMOIIM BbI30Ba mpouenypbl DrawPos mpopucoBbeiBaeTcs '"cOoopimmk Mycopa'. Pac-
CMOTPUM 3Ty Mpoleaypy noapobHee. B Havaie 3Toii mpoLeaypbl OMpPEesieTcsl OKHO, COOT-
BETCTBYIOIIIEE UTPOBOMY IIOJIIO, B KauyecTBe I1iBeTa (DOHA yCTAaHABJIMBACTCS YEPHBIM, a I[BETa
cMMBOJIa — KpacHbIi. [locie 3Toro Kypcop mepeMeniacTcsl B TEKYILYIO MO3MIMIO ''cOOpII-
Ka Mycopa", XxpaHuMmyto B nepeMeHHbIx CurX m Cur¥Y u Ha 5KpaH BbIBOAMTCS cuMBoi "O"
(npu  xemaHuuW, IS 00O3HAUYeHMS "COOpPIIMKA Mycopa” MOXETe HCIOJIb30BaTh KaKON-TMO0
JIpYyroii CUMBOJI). 3aTeM ITpoBepsieTcs TeKyllasi mo3uiius "cOopiuka” mo maccuBy AField. ,
Eciu B 2T0i mo3uumy Haxomaurtcs cuMBOA “*” (To ecthb "Mycop'), TO KOJMYECTBO COOpaH-
HOTO MycCOpa yBEJIMYMBAETCS Ha €IMHMILY, a B COOTBETCTBYIOIIYIO SYEKY MacCHMBa BHOCUT-
¢ mpoGen (WM Kakoi-1mbo Apyroid cumBoi, Kpome “*”). B 3aBepiueHue IpOLEMYpHI
DrawPos BbI3biBaeTcs mnpolienypa ShowCount.

Ilocne otoGpaxkeHuss "cOopiIMkKa' B €ro TeKylleid ITO3UIMM Ha BSKpaHe, IporpaMma
OXMJIaeT HaXaTus TOJib30BaTeJieM KJIaBUIIM Ha KiaaBuatype. JUIss 3TOro MCHoJib3yeTcst
dyukius ReadKey, peanmmzoBanHas B momysie Crt. Ota (GyHKIMS BO3BpalllaeT 3HaAYeHUE
tuna Char, cCOOTBETCTByIOIllee HaXaToil KJIaBHUIIlE. DTO 3HAYEHUE COXPAHSIETCS] B NEPEMEH-
HOi PressedKey, a 3aTeM Ha €0 OCHOBaHMM IIPW IIOMOIIM oreparopa if ompememseTcs
nanpHeniee neiictsue. Ecnm Obuta Haxarta kiaBuma <Esc> (kom 27), TO NMpuU MOMOIIU
npoueaypbl break BBIMOJHSAETCS BBIXOA M3 LIMKJIa repeat, W IporpaMma 3aBeplIacTCs.
Ecimn HaxkaTa Kakas-IuOo Opyrasi KJaBWIla, TOINA TEKyllas ITO3MIMs "cOopluka" 3aThpa-
eTcsl TIpo0eIoM YepHOTO 11BeTa, M, B 3aBUCMMOCTU OT TOTO, KaKasl KJIaBUIIIA C M300paKeHU-
€M CTpeJiKi Oblla HaxaTa, u3MeHseTcsl TeKyias koopauHata CurX wim CurY. Hust Toro
‘{TO6bI KYpCOpP HE€ BBbIXOAWJI 3a IIPEACJIbI UTPOBOTO ITOJIA IIEPEA KaXKAbIM M3MCHCHHUEM 3HaA4YeC-
Huii niepeMeHHbIX CurX m CurY BBIIOJHSETCS COIOCTaBJICHME C T'PaHUYHBIMM KOOpAMHA-
TaMu UTpoBoro moJjst. Ilociae 3Toro LMK MOBTOPSETCS — "'cOOpPIIMK Mycopa' oToOpaxaeT-
Ccs B HOBOM MO3ULINU, IIporpamMma OXHIACT HaKaTusi KJIaBUIIU U T.O. ECI[I/I I10JIb30BaTCJIb B
MPOLIECCE UTPHI HEe HAXMET KJIABUIILY <ESc>; TO Urpa MpOJOKAETC J0 TeX ITOp, MoKa KO-
JIMYECTBO COOpaHHOIo "Mycopa" He COBITaJET C €ro OOLIMM KOJHMYECTBOM.

B 3aBepleHMe MPOrpaMMbl B HIDKHEH CTpoKe 3KpaHa MepLAIOIIMMH OeJIbIMU CUMBOJIA-
MU Ha KpacHoM (oHe oToOpaxkaercsa crpoka "Mrpa OkoHuYeHa!”, m oKpaH OYMIIAETCH ¢
BOCCTAaHOBJICHHBIMU anI/I6yTaMI/I IIBETHOCTHU.

Pab6oTa B rpadm4eckom pexumme

Bo3MOXHOCTM TEKCTOBOIO pexXuma, peain3oBaHHble B Mmomyne Crt, TOCTaTOYHO oOrpa-
HUYEHBI M He TO3BOJISIIOT CO3[aBaTh CIOXKHBIX rpadudyeckux ¢uryp. Ilostomy mist popmu-
pOBaHUS pPa3HOOOPa3HBIX M300paKEeHMI B TIpadUUYECKOM pEXUME WCIIOIb3yeTCs MOOYJb
Graph. B atoM Momayse peajin3oBaHbl MECITKUA Mpoleayp M (YHKIWM, MpeaHa3HauYeHHBIX
Wisi paboThl ¢ rpacdukoil. Kak yxe ymoMuHaIoch B Hayajle IJIaBbl, B IpadMUecKoM peXume
9KpaH MOHHUTOpa IPEACTaBsIeT coboii Habop ToueK (IMUKceJieil), KOJUYECTBO KOTOPHIX IO
BEPTUKAJIA W TOPU3OHTAIM 3aBUCUT OT BHIODAHHOTO B JAHHBI MOMEHT BUICOPEXKHUMA.

Buneopexum orpenesisieTcss TUIIOM BUICOanarnTepa KOMITbIOTEpa, OCHOBHOM XapaKTepu-
' CTUKOM KOTOpPOTO SIBJIIETCS OOBEM BHAECONAMATH — TIIaMSITHM, B KOTOPOM XpaHSATCS AAHHBIC~
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00 3KpaHHOM U300pakeHWU. JIJIsT paGoThl C KaXIbIM W3 THUIIOB BUICOATalTepOB MOIYJIb
Graph ncnonb3yeT Tak Ha3bIBacMble rpapuyecKue apaiBepbl — CIelrabHbIe MPOrpaMMbl,
OpraHM3yIle B3auMOJeCcTBUE ¢ BumeoamantepoM. B cpene Turbo Pascal sty mpaiiBepbr
xpaHsTcsa B Katajgore BGI B daitmax ¢ pacmmpeHueMm .bgi. Ilpexne, yeM IIpUCTYNHUTh K
pabore B rpamUecKOM pexXnMe, B IIporpamMme Ha si3biKe Pascal o6s13aTenbHO ITOKEeH OBITh
AKTUBU3UPOBAH TOT MJIM MHOU rpaddUyecKuii IpanBep, YTO OyIeT paCCMOTPEHO YYTh HIKE.

Kazkmprii BUIeopeXkuM XapaKTepHr3yeTCsl pa3pemenneM (KOJIMIECTBOM TTUKCeJIeld TT0 TOPU30H-
TaJli ¥ BEPTUKAJIN), a TAKXKE KOJIUIECTBOM IIBETOB, KOTOPBIMU MOXKET OTOOpaKaThCsl Ha SKpaHe
Kaxkmast Touka. CyllecTBYeT U ellle OTHA XapaKTepHCTUKa — BHUICOCTpaHWIIA. BuaeocTpaHuna
— BTO (parMEeHT BUIEOMAMSITH (PUKCUPOBAHHOTO pa3Mepa, JTOCTAaTOYHOTO sl XpaHEHUS
UHMOpPMaIIMM O TOJHOM 3KPaHHOM HM300pakeHUr. YeM OoJbllie 00beM BHICOMAMSITH, TEM
OoJbIlle B HEWl MOXET XpaHUThCsS BUIeocTpaHUIl. Ha sKpaHe Bcerma oToOpakaeTCsl TOJIBKO
OIHa BUIEOCTpaHMIIA, KOTOpas Ha3bIBaeTCs TeKymieil. B To BpeMsi, Korma Ha SKpaHe BBIBO-
JUTCS TEKyIlasi BUICOCTPAHMIIA, OCTAJIbHBIC BHUICOCTPAHUIIBI MOTYT 3aIlOJHSTHCS WHMOpMa-
el 00 M300pakeHWM, KOTOpoe OyIeT OTOOpakeHO B CIEHYIOIINIA MOMEHT BpeMeHM. Ta-
KOIl MOAXOJ TTO3BOJISIET M30eKaTh MepllaHusI 9KpaHa IMPU MEICHHOI MPOPUCOBKE M300pa-
XEHUsI, 1 OTOOpaXkaTh IMOCJIEIOBATEIPHO MOATOTOBICHHBIC "3a KyJIMCaMH' CTPAaHWIIBI OIHY
3a npyroii. CTpaHWIIa, Ha KOTOPOM B MaHHBIA MOMEHT (OpMUpYyeTCs H300pa’keHue, Has3bl-
BaeTCsl AKTUBHOIA.

HMuabopManust o BuIeopeXXnmMax mpeacrapieHa B Tadi. 15.4.

Ta6nuua 15.4. Buaeopexumsl

JpaiiBep Buneo- Buneo-pexum | Paspe- KonunuecTBo Crpa-
amanTep LIEeHUE LIBETOB HUII
ATT.BGI AT&T 6300 ATT400CO 320x200 3 1
ATT400C1 320x200 3 1
ATT400C2 320x200 3 1
ATT400MED 640x200 2 1
. ATT400HI - 640x400 2 1
CGA.BGI IBM CGA CGACO 320x200 3 1
CGAClI 320x200 3 1
CGAC2 320x200 3 1
CGAC3 320x200 3 1
CGAHI 640x200 2 1
IBM MCGA MCGACO 320x200 3 1
MCGAC1 320x200 3 1
MCGAC2 320x200 3 1
MCGAC3 320x200 3 1
MCGAMED 640x200 2 1
MCGAHi 640x480 2 1
EGAVGA.BGI IBM EGA EGALO 640x200 16 4
' EGAHI 640x350 16 2
EGA64LO 640x200 16 1
EGA64HI 640x350 4 1
EGAMONOHI 720x348 Ha tmiare: 64/ |1
256 K6aiir 2
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OkoH4YaHue Tabnmupbl 15.4
Jpainsep Bunoeo- Bupeo-pexum | Paspe- KonnyecTtso Crpa-
apanTtep LLIEHVE LIBETOB HL,
EGAVGA.BGI IBM VGA VGALO 640x200 16 4
; VGAMED 640x350 16 2
VGAHI 640x480 16 1
HERC.BGI Hercules HERCMONOHI |720x348 2 1
IBM8514.BGI (IBM8514 IBM8514L0O 640x480 256
1024x768 | 256
PC3270.BGlI IBM 3270 PC PC3270HI 720x350 2 1

UHnunanusaumsa rpaduyeckoro pexuma

Jng nHuuuanu3auuu rpadudeckoro pexxuma B moaysie Graph peainzoBaHa Mpoleaypa
InitGraph, B KoTopylo mnepeaaercsi Tpu Mapamerpa: HoMmep rpaduyeckoro npaiiBepa, Ho-
Mep peXMMa M KaTajJor pa3MelleHUsi rpadpuyueckux ApaiiBepoB
COOTBETCTBYIOIIMX IpachUuecKUM JIpaiiBepaM U BUACOpPEKUMaM, TIpeaCTaBIeHbI B Ta0m. 15.5.

.bgi. 3HaueHUsT KOHCTaHT,

Tabnuua 15.5. KOHCTaHTbI, COOTBETCTBYIOLLME FpadrHECKUM OpaiBEPAM 1 BUOEOPEXMMAM

KOHCTaHTa mOpaynBepa 3HaYeHne KOHCTaHTa BUOEOPEXVMA —ﬁHaqume

CurrentDriver -128 TeKymyii BHOPaHHE IPaiBeED
Detect 0 ABTOMATIUYECKOE ODHAPY KEHIe

CGA i CGACO 0

: CGAC1 1

CGAC2 2

CGAC3 3

CGAHI 4

MCGA 2 MCGACO 0

{ MCGAC1 1

MCGAC2 2

MCGAC3 3

MCGAMED 4

MCGA 2 MCGAHI 5

EGA 3 EGALO 0

EGAHI 1

EGR64 4 EGR64L0 0

EGA64HI 1

EGAMONO 5 EGAMONOHT 0

IBM8514 6 IBM8514L0O 0

' IBM8514HI 1

HexrcMono 7 HERCMONOHT 0

ATT400 (mauaso) 8 ATT400CO 0

ATT400C1 ' 1

ATT400C2 -. 2
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OkoHuyaHue Tabnuubl 15.5

KoHcranTa gpaiiBepa 3HaueHue KoHcTaHTa BUumeopexuma 3HaueHue
ATT400 (OoKOHYaHWUE) 8 ATT400MED 4
ATT400HI 5
VGA 9 VGALO 0
VGAMED 1
VGAHI 2
PC3270 10 PC3270HI 0

Hanpumep, mnsg vHunmammsanun  16-mBetHoro BuneopexuMa VGAHI ¢ paspeluenuemM
640x480 mcrmonb3yeTcss OMWH U3 ABYX BapMaHTOB BbI30Ba MpoIeaypbl InitGraph:’

. InitGraph(VGA, VGAHI, ‘d:\tp\bin\bgi’);
InitGraph(9, 2, ‘d:\tp\bin\bgi’);

Ecm B KadecTBe TpeThErO MapamMeTpa IMepemaeTcsl myctast crpoka (' '), To rpaduyeckue
JpaiiBepbl TOJIKHBI OBITh PACMOJOXEHBI B TEKyIIleM KaTtajore. B ciydae WCIONIb30BaHUS
KoHcTaHThl Detect (0) mHMIIMaTM3alvs TEKyIIero rpachMuyeckoro apaiBepa BHITIOHSIETCS
aBTOMaTUYECKU. PaccMOTpMM MHUILIMATM3ALMIO TpahUIECKOro peXXrMa W BBIXOI M3 HETO Ha
MpUMepe MPOCTOI MPOrpaMMBI, OTOOpaXKalolleil mapaMeTphl TEKYIIETO BUIECOPEXUMA.

Cogznaiite B MHTerprpoBaHHON cpene Turbo Pascal HOBbIV haiii, coXpaHUTE ero
nox uMeHeM Graph 0l.pas M BBeAUTE B HEro TeKCT U3 JIMCTUHIA 154, wiau or-
Kpoiite oTOT (haiir ¢ auckeThl mpu rmomomm KoMaHael File | Open (<F3>).

Jinctunr 15.4. Mporpamma Graph_01 . pas

program Graph 01;
uses Graph, Crt;
var
DriverVar, ModeVar, ErrorCode: integer;
DriverName, ModeName: string;
begin
DriverVar := Detect; {dpajiBep OMNpeaesIeTCs] aBTOMaTUUECKM}
InitGraph (DriverVar,ModeVar, '\tp\bgi'):;
{IlpoBepseM KOPPEKTHOCTh Mepexoaa B TpaduuyecKuil pexmm}

ErrorCode := GraphResult;
if ErrorCode <> grOK then
begin

Writeln ('Ommbxa MHHUIIMATU3aLUU Tpadudyeckoro ' +
'pexuma: ', ErroxCode);

Writeln (GraphErrorMsg (ErrorCode)) ;

Halt (1); ({IlpepreiBaeM BBITIOJJHEHUE [IPOTPaMMEI}

end;
DriverName := GetDriverName; ({J/sBiexaem MMS BbIOPaHHOTO npaiBepa}
ModeName := GetModeName (ModeVar); {M3BiekaeM HMs BHIODAaHHOIO pexuma }

RestoreCRTMode; {BpeMeHHO IEPEKIIOYaeMCd B TEKCTOBBIA pexum}
Writeln ('BulBog B TEKCTOBOM pexumet ') ; »
Writeln ('BuBpan npaiiBep ', DriverName,

' (" DriverRVar, L e ) -
Writeln ('Beibpan pexum ', ModeName, ' (', ModeVar, *)');
ReadKey; {Oxmpmaem HaXXaTUs KiasBuum}
SetGraphMode (ModeVar) ; {OnaTe ycraHaBmuBaem IpadUYECKUl pexmm}
OutTextXY (10,10, 'BuBog B rpaduyeckoM pexume') ;
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/

OkoHyaHue nuctuHra 154

OutTextXY (10,30, "BubpaumpariBep ' + DriverName);

OutTextXY (10, 50, "Beibpan pexym ' + ModeName) ;

ReadKey ;

CloseGraph; {BaxomyM 13 TpaduiIeckKoro pexmmal
end.

INIPYMEYAHIE .

B npumepax, npeacraBneHHbiX B 3TOM pa3aene, B KA4eCcTBe NyTu K Katanory ¢ dannamm rpa-
duryecknx gpariepoB ykasaHo \tp\bgi. Ecnv atn dannbl pacnonoxeHsl Ha KOMMbLIOTEPE B
[OpYrom kaTasiore, BHECUTE B NPOrPaMMbl COOTBETCTBYIOLLME USMEHEHMS.

OOpatuTe BHUMaHUE Ha TO, UTO B pasiesie uses yKazaHbl MUMEHa JABYX MOJAKIIOYAEMbIX
monyseii — Graph n Crt. B nannoii nporpamme moxy/ib Crt HeoOXoaMm s JOCTyNa K
npouenype ReadKey, koropas oxunmaer HaxkaTusl T0Jb30BaTeIeM KaKOW-TMOO KJIABMIIIM.

Ilocne aBTOMaTMYecKOi WHUIIMAIM3ALIMU BUIECOPEXMMA B 3TOM MPOrpaMMe BbI3bIBAETCS
dyHkIMsT GraphResult, Bo3Bpauawolias yucio 0, eciau mociaenHssi rpaduyeckasi onepa-
1S Obl1a BBIMIOJHEHA Oe3 OIMOKW, WM YMCIO B Auamna3oHe oT —14 no —1, eciu Oblia 00-
HapyxeHa owmunoOka. Kaxmaomy komy ommbku B moayie Graph COOTBETCTBYET olpeneeH-
Has KoHcTaHTa (Tab6i. 15.6). '

Tabnuua 15.6.KoHcTaHTbl oLLMOOK rpadnyeckoro pexxuvma

KoHcTaHTa 3HaveHne | OnucaHuve

grOK 0 HeTowwmbok

grNolnitGraph -1 padvka He MHULMANM3NPOBaHA
grNotDetected -2 paduyeckoe yCTPOMNCTBO HE OOHAPYXKEHO
grFileNotFound -3 daiin gpariBepa yCTPONCTBA HE HAMOEH
grInvalidDriver -4 HenpaBunbHbIl havn apariBepa ycTponcTea
grNoLoadMem -5 HepoctatoyHo namsity oS 3arpy3ku aparsepa
grNoScanMem -6 Bbixop,3a npeaens! Mamsat npy 3anosHEHU
grNoFloodMem -7 BbIxop, 3a npenenbi namsT Npu 3arnosiHEHNN
grFontNotFound -8 dann wpndTa He HaNnaeH

grNoFontMem -9 HepoctaTo4Ho mamsatnanasarpy3kuwpudra
grInvalidMode -10 HeBepHbIn rpadryeckuii pexxim ans SToro gpansepa
grError -11 padmyeckas oLumbka

grlOerror -12 Owwmbka rpadmrHeckoro BBOAA-BLIBOAA
grInvalidFont -13 HeepHbliii harin wpndta
grInvalidFontNum | -14 HesepHbIHoMep WwpudTa

B cnyyae oOHapyXeHUSI ONIMOKM BHAYaje BBIBOIMTCS COOTBETCTBYIOIEE COOOIIECHHUE
TIPY TTOMOIIM CIeNHATbHON (YHKIMKM GraphErrorMsg, a 3aTeM BHIIIOJHEHHME ITPOrPaMMBbL
npepbiBaeTcsi Mmpu Tomolnu mpouenypel Halt. Eciu ommOok oOGHapyXeHO He ObUIO, TO
MporpamMMa OIpeaessieT MH(MOPMaIIUo O BUIEOPEKMME IPU TIOMOINU IBYX (DYHKIIUA MOMIY-
g Graph: Get DriverName u GetModeName. [lepBas Bo3BpalliaeT MMsI TEKYILIETro rpadu-
YEeCKOro JpaiiBepa, a BTopasi — MMsI TEKYIIETro BUIeopexkuma. BwIBom Ha 3KpaH MHGbOpMa-
MM, O BHIOPAaHHOM B JaHHBIA MOMEHT JpaiiBepe M PeXUMe, OCYIIECTBISCTCS CHayala B
TEKCTOBOM peXMMe TpY MTOMOIIU TIpolieayp Writeln, a 3aTeM — B rpaduyecKoM IpU To-
Moy mpoueayp OutTextXY. OOpatute BHUMaHUME Ha WCIOJIb30BaHUE IPOLEAYPHI
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RestoreCRTMode. OHa mpeaHa3HaueHa Uil BPEMEHHOTO MEPEKIIIOUeHUsT U3 IrpaduIeckoro
pexuma B TeKCTOBbIU. {151 oOpaTHOro mnepexoia MCIOIb3yeTcs IMpolenypa SetGraphMode,
MpY 3TOM MH(bOpMalYs, BbIBEACHHAs Ha 9KpaH B TEKCTOBOM PEXUME, MPU MEPEKIOYECHUN
B rpadpuyeckuii pexuM ucyezaer. C y4eToM 3TOro, ISl IPOCMOTpa pe3yJibTraTa BhI30Ba IPO-
nenyp Write 1n HeoOXOAMMO MPUOCTAHOBUTH BBIIIOJIHEHUE MPOTrpaMMbl MPU MOMOILIU IpPO-
nenypbl ReadKey.

[ng BbIBOAAa TEKCTa B rpaduMyeckoM pexuMme wucmosbdyercsa mnpoienypa OutTextXY,
peanu3oBaHHasg B Momyide Graph. B KkauecTBe MepBbIX IBYX IMapaMeTpPOB 3Toi (hYHKIIUMU
yKa3bIBalOTCS KoopauHathl X M Y (KOJMYECTBO IMKCENEi), KOTOphbIe OTKIAAbIBAIOTCS OT
BEPXHETo JIEBOTO yIja 3KpaHa.

g BeIXOAA M3 Tpadmyeckoro pexmma BbI3biBacTca Tporenypa CloseGraph.

MocTpoeHue nM3o0paxxeHuii B rpaduyeckoM pexume

JI71sT TToCTpOeHYsT M300pakKeHWil Ha 9KpaHe MCIONb3yeTcsl CUCTeMa KOOPIUHAT, OTCYET B
KOTOpOIi HauyMHAETCsSl OT BEPXHEro JICBOro yria skpaHa. [lo aHamoOrMM ¢ TEKCTOBBIM PEXKM-
MOM, rpaduyecKnil 3KpaH MOXET PaccMaTpuBaThcsl KaK OJHO OKHO WJIM COBOKYITHOCTb He-
CKOJIBKMX OKOH. B KaXIblii OTOEIbHBIA MOMEHT MOXET ObITh aKTMBHO TOJBKO OTHO OKHO.
[Ipu wHUIMaNM3anMyM rpa@uIeckoro pexkruMa aBTOMATHUYECKM CO3MAcTCs OKHO, 3aHMMAlo-
1ee BeCh 3KpPaH.

Jna co3maHusi oKHa B rpacMyeckoM pexXuMme MCIojb3yeTcsl mpoueaypa SetViewPort.
Tak, Hampumep, 4ToObI oOmpeaeauTb OKHO pasMepoM 100x100 mukceneilt, HeoOXOAUMO
BBINOJIHUTD CJICAYIOIIUI OIepaTop:

SetViewPort(0,0,100,100,True) ;

Ilateiii mapametp npouenypbl SetViewPort ykasbiBaeT, OymeT Ju M300paxeHHe oOpe-
3aThCsl MO TpaHUIaM OKHa. Ecim 3T1oT mapameTp mMmeer 3HaueHue True, TO M300paxkeHUE
He OyneT BBIXOOUTH 3a Tpeleibl oOKHa. i moxydeHus: aTprOyTOB OKHA MCIIONb3YEeTCs MPO-
uenypa GetViewSettings, B KOTOpylo MepemaeTcsl IMepeMeHHasi-apaMeTp CTaHAapTHOIO
tuna ViewPortType, Hanpumep:

typ (&
ViewPortType = record
xd yl, -2, ., v2: integer;
Clip: boolean;
end;

Jlns ouuMCTKM BCero sKpaHa wucrojbidyercsl mpouenypa ClearDevice, a misg 0o4UCTKH
tekyuiero okHa — ClearViewPort. :

Kak yxe ynoMuHAIOCh BblllE, W300paxeHHUe, (akTHuecky, (OpMHUPYETCsl Ha BUICO-
CTpaHUIle, a 3aTeM OToOpaxaeTcs Ha akpaHe. [LIsl BhIOOpa aKTMBHOM BHIEOCTPAHMIIBI HC-
none3yercs ‘nipouenypa SetActivePage, a mid BblObopa 0TOOpaXaeMOM CTpaHMLIBI — IIPO-
uenypa SetVisualPage.

Manutpa

IlaquTtpa — 3TO COOTBETCTBHME MEXIYy KOZaMH I[BETOB M I[BETaMH, OTOOpaXKaeMbIMH Ha
9KpaHe MOHMTOpPA. JIJIs1 pa3IMYHBIX BUIEOANAITEPOB MOTYT MCIOJIB30BAThCSI pa3IMYHbIC ITa-
JINTPBI, TO €CTb OTHOMY M TOMY X€ KONy B Pa3IMYHbIX IHMaJUTPaX MOTYT COOTBETCTBOBATH
pasHble 1Beta. lIBeroBas mamutpa nias amantepa CGA aHajnormyHa Ta0jaule KOAMPOBKE
1IBETa B TEKCTOBOM pexume (cM. Tabn. 15.3). JIng KoaupoBaHMs LiBeTa B aganTepax
EGA/VGA ucnonb3yercss He 4eThlpe OuTa, Kak mid agantepoB CGA, a mectb. bmaromaps
9TOMY 3HAYMTEJBHO PACHIMPSETCS TaMMa JOCTYMHBIX 1BeToB, 64 (26) Bmecto 16 (24). B

»
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Tabn. 15.7 mpencraBieHbl KOAMPOBKBI 16 0a30BbIX LIBETOB MpU paboTe C aganTepaMu
EGA/VGA, a takxe mepeyncieHsl MMeHa COOTBETCTBYIOIMX UM KOHCTAHT.

Tab6nuua 15.7. Kogmposka 6a30Bbix 16 UBeToB Ans agantepos EGA/NGA

Koncranra 3HavyeHue (Habop OUTOB) Lser

EGABIack 0 (000000) YepHbrii

EGABIlue 1(000001) Cunnit

EGAGreen 2 (000010) 3eseHblit

EGACyan 3 (000011) buprozosbrit

EGARed 4 (C©00100) KpacHsrit

EGAMagenta 5 (000101) ManuHoBBII

EGABrown 6 (000110) KopuuHesnblit
_EGALightGray 7(000111) Caemio-cepblit

EGADarkGray 56 /111000) TemHO-cepblit

EGALightBlue 57 (111001) CBeT10-CUHMIA

EGALightGreen 58(111010) CBeTJ10-3eeHbI I

EGALightCyan 59(111011) CBeTJ10-01UpIO30BbIi

EGALightRed 60 (111100) CBeTJI0-KpacCHbIi

EGALightMagenta 61 (111101.) CBeTJI0-MaJIMHOBBII

EGAYellow 62(111110) Kenrbiit

EGAWhite 63(111111) Benprit

Jna pucoBaHus Guryp W BBIBOIA TeKCTa YCTaHABIMBAETCS OAWH U3  IIBETOB,
MONAePXKUBAeMbIX TEKyIlel maauTpoli, Ipu Tiomomm Tpouenypbl SetColor. Jlms
YCTAaHOBKM IIBeTa (poHa HCIob3yercs mpoieaypa SetBkColor. Eciu mpu momomnmy atmx
Mpollenyp IBeTa He oOmpeaeieHbl 0co00, TO Uil PUCOBaHWS (GUTYp W BBIBOJA TeKCTa
WCIIONB3YETCST 1IBET ¢ MAaKCMMAaJIbHBIM HOMEPOM B MaJIUTPe, a IJIsST pUCcOBaHUs (oHAa — IIBET
C MUHUMAaJIbHBIM HOMEPOM B MaJIUTpE.

I m3MeHeHMs] mopsinka ciaemoBaHust 1BetoB B mamutpe EGA/VGA (toneko B 16-
uBeTHpIX Tpaduueckux pexumax EGA, EGA64 wim VGA) MCIONB3YIOTCA MPOLIEMYPBI
SetPalette u SetAllPalette. Ilponemypa SetPalette wu3MeHseT TOIbKO KaKOM-
HUOyIb ONMH IBeT B Mayutpe. Hampumep, mist TOro 4roObl TOMEHSITh MECTaMHU B ITaTUTpe
Oenblii M YepHBIN 1IBeTa, HEOOXOAMMO BBITIOJHUTH CJIEMYIONINE ONepaTOPHI;

SetPalette (0, EGAWhite) ; 1
SetPalette (63, EGABlack) ;

-

IIpouienypa SetAllPalette moOMHOCTBIO W3MEHSIET IIOPSIOK CJIEIOBaHMSI IIBETOB BO
Bceil mamutpe. Ei, B KauecTBe MmapameTpa, TIepenaeTcsl 3HaueHWEe CTaHAApTHOTO THIIA
PaletteType:

type
PaletteType = record
Size: byte;
Colors: array[0..MaxColors] of shortint;
end;

ITomto Size coorBeTcTBYEeT pasMep maauTpsl, a moiato Colors — maccuB 1BetoB. [lo-
cjle YCTAaHOBKM HOBOM TaJIUTPBI Bce (DUTYpBI, OTOOpaXkeHHbIE paHee Ha KpaHe, COOTBETCT-
BYIOIIIMM 00pa3oM M3MEHAT CBOW IIBET.
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B monyne Graph peanm3oBaHa emie omHa mpouenypa — SetRGBPalette, mpemHasHa-
yeHHas Mg Mogudukaunu nanutp B pexumax VGA u IBM8514. B sty mpouenypy nepe-
JaloTCs YeThipe Mmapamerpa. IlepBblii — 3TO HOMep M3MeHsiemoro 1BeTa (ot 0 mo 255 mis pe-
sxxuma IMB8514, u ot 0 no 15 mist pexxuma VGA), a oCTaBIINECS TP — 3TO COCTABJISIIOLIIE
kpacHoro (R), 3enenoro (G) m cunero (B) 1BeroB). Hampumep, mist 3aMeHBI YepHOTO IIBETA B
MaJIUTPE YUCTBIM 3€JI€HBIM I[BETOM MOKHO BOCITOJIb30BaThCsl CIIEAYIOIINM OIepaTOPOM:

LSetRGBPalette (Black, 63,0,0) ; J

PaccMoTpuM paboTy C MaquTpoit Ha MpUMepe MPOrpaMMBbl, B KOTOPOU BBITIOJHSIETCS MH-
BEpTUPOBaHUE 1IBETOB.

Co3znaiite B mHTerpupoBaHHoit cpeae Turbo Pascal HOBbIN (haiin, coxpaHWUTe €ro
nog umMeHeM Graph 02.pas u BBeAWTE B HErO TEKCT M3 JUCTUHra 15.5, wim oT-
KpoiiTe 3T0T (ailyi ¢ qucKeTsl npu moMoim koMaHas! File | Open (<F3>).

Jiuctunr 15.5. Mporpamma Graph_02 . pas

program Graph_02;
uses Graph, Crt;
var
i, DriverVar, ModeVar, ErrorCode: integer;
CurPal: PaletteType;
begin
DriverVar := EGA;
ModeVar := EGAHI;
InitGraph (DriverVar,ModeVar, '\tp\bgi') ;
ErrorCode := GraphResult;
if ErrorCode <> grOK then

begin
Writeln (GraphErrorMsg (ErroxrCode)) ;
Halt (1) ;
end;
{PucyeM IIBeTHEE NPAMOYTONLHUKM}
for 1 =0 to 15 do
begin
SetFillStyle(1,i); {BuGupaeMm cTuIs U 1LIBET SajMBKM}
Bar (1*20, 0, (i+1)*20, 100); {Pucyem 3arojHeHHLI NPAMOYTOJbHUK }
end; f
ReadKey; '
{(MuBepTHPYyEM nanuTpy}
for i := 0 to 15 do SetPalette(i, 15-i);
ReadKey ;
{MuBepTHpPYeM cme pas}
CurPal.Size := 16;
for i := 0 to 15 do CurPal.Colors[i] := i;
SetAllPalette (CurPal);
ReadKey ;
CloseGraph;
end.

Mpumepbl NOCTPOEHUSA N300paKeHnn

Cosmaiite B mHTerprpoBaHHOM cpene Turbo Pascal HOBBIN haiin, coXxpaHUTE ero
ron MMeHeM Graph 03.pas u BBeOWUTE B HETO TEKCT, NPEACTABJICHHBIN B JIMCTUHIE
15.6, W OTKpoiiTe 3TOT (haiiT ¢ MUCKETHI MPpH oMol KomaHas! File | Open (<F3>).




PaboTa B rpadu4eckoM pexumme

155

JIuctunr 15.6. [Iporpamma Graph 03.pas

program Graph 03;

uses Graph, Crt;

var
i, j, DriverVar, ModeVar, ErrorCode: integer;
PressedKey: Char;

{IIpouenypa dopMUPOBAHMST MHOTOYT'OJIbHMKA }
procedure ShowPolygon;

var
PolyPoints: arra'y[l. .10] of PointType;
i: byte;
begin
{®opMupyeM MacCUMB C KOOpAMHATAMM BEPIMH }
PolyPoints[1].X := 300;
PolyPoints[1].Y := 50;
PolyPoints[10].X := 300; ({llocnemusa Touka}
PolyPoints[10].Y := 50; {coBnamaeT c nepsoit}
for 1 := 2 to 5 do begin
PolyPoints[i] .X := PolyPoints[i-1].X + Random(50);
PolyPoints[i] .Y := PolyPoints[i-1].Y + Random(50);
end;
for i := 6-to 9 do begin,
PolyPoints([i] .X := PolyPoints[i-1].X - Random(50);
PolyPoints([i].Y := PolyPoints[i-1].Y¥Y + Random(50);
end; .
DrawPoly (10, PolyPoints); {PucyeM MHOTOYT'OJIbBHMK}
ReadKey ;

FillPoly(7,PolyPoints); {3anosHsaeM MHOTOYTOJBHUK IIO
IIepBEE 7 BepumH}

end;
begin
DriverVar := EGA; ({PaboraeMm B l6-uBeTHOM pexumve EGA}
ModeVar := EGAHI; {c pazpemenvem 640x350}
InitGraph (DriverVar,ModeVar, '\tp\bgi'):;
ErrorCode := GraphResult;
if ErrorCode <> grOK then
begin
Writeln (GraphErrorMsg (ErrorCode)) ;
Halt (1) ; '
end;

Randomize; (AKTUBM3UPYEM TeHEpaATOpR CJIyYaMHBIX 4YKCes}

{PucyeM psim pas3HOIIBETHEIX TOYeK}
OutTextXY (10,10, 'PucoBanmue Touek');

for i :='0stovl5 . doyPutRPixel (i*10+10;" 305 1) ;
ReadKey;

ClearDevice; {OummaeMm 3kpaH}

{PucyeM xXaoTUIECKM HabOp IUHUM }
OutTextXY (10,10, 'Pucosaune Jsuumin') ;

{OnpepmenseM rpadmuueckoe OKHO IJIsT PUCOBAHMST JIMHMIA}
SetViewPort (10, 30, GetMaxX-10, GetMaxY-10, True) ;
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MpopomkeHue nuctudra 15.6

for. i := 0 to 15¥do

begin
SetColor(i); {YcranaBaupaeM LIBET JIMHUMU}
for j := 0 to 4 do
begin

SetLineStyle(j,0,1); {YcTaHaBauMBaeM CTWIL JIMHUK}
Line (Random (GetMaxX div 2),Random(GetmaxY div 2),
Random (GetMaxX) , Random (GetMaxY) ) ; .
end;
end;
ReadKey;

ClearDevice;
GraphDefaults; {llepeycTaHaBiuMBaeM rpadndeckyn CHUCTEMy }
OutTextXY (10,10, 'llocnenoBaTesbHOE PUCOBAHME JUHMIA') ;
OutTextXY (10,30, 'llonb3yiTech KIaBMIlaMM C M300paxeHreM CTPeNoK');
MoveTo (10,50); (llepeMemeHue B IIO3MIMIO SKpaHa}
SetColor (White) ;
SetLineStyle (SolidLn, 0, 3) ;
{[ToBTOPSEM LIMKJI OO TeX IIOp, IIOKa II0JIL30BaTelhb
HaxyMaeT KJIaBUIM C M300paxeHueM CTPesokK}
repeat
PressedKey := ReadKey;
{Pucyem nmHMi0 OT MPEeIbOylel TOYKM OO TOYKM,
KOOpAMHATa KOTOPOM cMemeHa Ha 10 nmukcenen}
case Ord(PressedKey) of
72: LineTo (GetX, GetY - 10); {Crpenka BBepx}
75: LineTo(GetX - 10, GetY); {Crpenka BIeBoO}
77: LineTo(GetX + .10, GetY); {Crpenxa Bnpaso}
80: LineTo (GetX, GetY + 10); {Crpenka BHuU3}
" end;
until not (Ord(PressedKey) in [0,72,75,77,801]);

ClearDevice;

{PucyeMm reomverpuryueckue ¢urypst}
OutTextXY (10,10, 'TeomeTpuueckne oGuryps') ;
SetLineStyle(SolidLn,0,1);

OutTextXY (10,60, 'Oyra'’);

Arc(50,80,0,100,50);

OutTextXY (150,60, 'llonoca’) ;

SetFillStyle (HatchFill, Green); {CrTunp s3anojgHeHmus}
Bar (200,40,220,80);

OutTextXY (270, 60, 'TpexmMepHass nosoca') ;
SetFillStyle (SolidFill, Red) ;
Bar3D(410,40,430,80,2,TopOn) ;
OutTextXY (10,100, 'OxpyxHoCcTb ') ;
Cixrcle (50, X50,'50%:;

OutTextXY (150,100, 'Snmunc’) ;

Ellipse (200,150,0,360,20,40);

OutTextXY (270,100, '3anonHeHHunt aJjummnc') ; ’
SetFillStyle (XHatchFill,Blue);

FillEllipse (340,150,20,40);
OutTextXY (450,100, 'llpAMOyTONIBHUK" ) ;
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Rectangle (470,110,530,160);

OutTextXY (10,210, 'CexTop') ;

SetFillStyle (SolidFill, Yellow) ;

PieSlice (50,260,30,100,50);

OutTextXY (150,210, '3nnmunTudeckuin cexTop') ;
Sector {200,270;0;,120,207;50);

ReadKey;

SetFillstyle (SolidFill,LightGray) ;

FloodFill (50,150,White); {3anonHsaeM OKPYXHOCTS }
Delay (2000) ; {3amepxka Ha 2 CeKyHzH}
FloodFill (200,150,White); {3amnomnHsaeM 3nnumnc}

Delay (2000) ;

FloodFill (500,150,White); {3anonHsAeM npAMOYyTONBHUK }
ReadKey; i

ClearDevice;

OutTextXY (10,10, 'PucoBaHMe MHOTOYTOJIbHUKA ') ;
ShowPolygon;

ReadKey ;

ClearDevice;
{PabBoTa c TekcTOM B TIpadudeckKoM pexmme}
OutTextXY (10,10, 'OTrobpaxenne Tekcra');
SetTextStyle (TriplexFont, VertDir,1) ;
OutTextXY (10, 50, 'BepTukanbHeli TekcT co mpuboTom 1' ),
SetTextStyle (TriplexFont,HorizDir, 3) ;
OutTextXY (10,30, 'TopusOHTaNBHEM TeKCT co mpudrom 3');
OutTextXY (200,100, 'TexkcT B pamke');
Rectangle (190, 90, 200 + TextW1dth('TeKcm B pamke'),
110 + TextHeight ('TekcT B pamke'));
SetTextStyle (DefaultFont,HorizDir, 3);
{BelpaBHMBaHME TEKCTa IO TOPM3OHTAJIM M BEPTUKAIN}
SetTextJustify (CenterText,CenterText);
OutTextXY (200, 200, 'A');
SetTextJustify (CenterText, TopText) ;
OutTextXY (230, 200, 'A');
SetTextJustify (CenterText, BottomText) ;
OutTextXY (260, 200, 'A');
SetTextJustify (CenterText, CenterText);
OutTextXY (400, 200, 'B'):;
SetTextJustify (LeftText,CenterText);
OutTextXY (400, 230, 'B"); .
SetTextJustify (RightText,CenterText) ;
OutTextXY (400, 260, 'B'):
ReadKey ;
CloseGraph;’
end.

HekOTOpEle pesyibTaThl PaboTe IporpaMvel Graph 03.pas IpencTaBieHH Ha pPUC.
15.4mpuc. 15.5.

Kak BMIOHO, NEMOHCTPALMOHHASA IporpaMMa Graph 03 pas3tuTa Ha HECKOJBKO YaCTeN,
OTIEJIEHHBIX OpYT OT ApyTa Ipolelypoil ReadKey. B Hadase Kaxmoy M3 STVIX YaCTEN BBl
3HBaeTCs Iporenypa ClearDevice st OWMCTKM SKpaHa. BJaromapst KOMMEHTAPMSIM,
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CMBICJI MCITIOJIB3YEMbIX OII€EPAaTOpPOB JOCTATOYHO OYCBHUICH, IMO3TOMY 3aTPOHEM TOJBKO TE MO-
MCHTBI, KOTOPBIC MOT'YT OBITh HE COBCEM TOHSITHBI.

e
P e Ly £ S ORS

A .

Puc. 15.5.XaoTyeckoe prcoBaHve IMHNIA Mpin
nomoLLy nporpammbl Graph 03.pas

Puc. 15.5. PucoBaHne reometpuyieckmx puryp
npvi nomoLm nporpammbl Graph 03 .pas

Dynkinu GetMaxX u GetMaxY Bo3BpalllalOT KOOPAWHATHI MPABOr0 HMKHETO yrja 3K-
paHa I TEKYIIeTo BUIEOpEKnMa.

IMpouenypa GraphDefaults wucnosb3yercss B IaHHOM IporpamMme [Jjis TOTO, YTOOBI
YIATUTh aKTUBHOE TpadHnyecKoe OKHO, OMpeNesieHHOe paHee MPU ITOMOIIM ITPOIIEeAyphI
SetViewPort.

IMpouenypa LineTo ormimuaercst OT MpoLeaypsl Line Tem, 94TO pucyeT JMHUIO, HAdMHAsT
OT TEeKyIIell TOYKM 2KpaHa, a 3aTeM IepeMellaeT TEeKYIIyI0 TOYKY B KOHel HapuCOBaH-
HOM JTUHUM.
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e JIpouenypa FloodFill HaunHaeT 3amoigHeHHE, IIBETOM PHCOBAHUsS, YCTAaHOBJICHHBIM B
NaHHBII MOMEHT, OT TOYKM, KOOPIMHATHI KOTOPOW TepeAaroTcsl B KavyecTBe MEepBOTo U
BTOPOTO TIapaMeTpa. 3aIloJIHEHUe BBITTONHSETCS 0 TeX MOp, MOKa Ha ero MyTu He Oyaer
BCTpeueHa JIMHUS 1BeTa, YKa3aHHOTO B KaUeCTBE TPEThETO MapaMeTpa.

* B mpouenype ShowPolygon ucnonnidyercst cranmaptHbeiii Tun PointType, mpencras-
JISTIONIMIA coboit 3armmch u3 aByXx nojieid (X u Y) tumna Integer. DTOT TUIT MCHOJIB3yeTCsI
IIJIST XpaHEHUsT KOOPIWHAT BepITMH MHOTOYTOJIbHUKA, OTOOpaXkaeMoro Ha dKpaHe. B maH-
HOM cCJIydyae MHOTOYTOJIbHUKY, cocTosiieMy u3 10 BeplIvH, COOTBETCTBYeT MaccuB u3 10
3HaueHuit Tuna PointType. .

¢ JlIpomemypa FillPoly 3amonHsieT MHOrOyrojJibHMK TeKyIIuM IBeToM 3aiuBKu. [lpu
9TOM, €CJIM B KavyeCTBe TepBOro IapameTpa 3TOoi TpolieAype MepeaaeTcsl YMCIo, MEeHbIIe
KOJIMUECTBA BEPIIMH, TO 3aIOJHSETCS TOJIBKO YacTh MHOTOYTOJIbHHUKA IO COOTBETCT-
BYIOIIYIO BEPIIMHY.

e [lepBolii mapameTp mpouenypsl SetTextStyle — 310 Tum mpudra. [To ymMonuyaHuio
ucnons3yercss tun DefaultFont', kKoTopomy COOTBETCTByeT IIPUMPT, WCIOIb3YeMBbIit
npaiiBepoM KiaBuatypbl. KpoMme 3Toro mpudTa, pycCKre CUMBOJIBI TIPUCYTCTBYIOT TakKe
B mpucre TriplexFont, koropslit onpeneneH B ¢aiie Trip.chr. s ycTaHOBKU
BHEITHUX Mpu¢ToB Mcronab3yerca ¢yHkus InstallUserFont. Hampumep, mist ycra-
HOBKH TIOJTb30BAaTEILCKOTO MIPH(Ta MOKHO BOCIIOIB30BATHCS CIICAYIONIMMUI OTlepaTopamMu:

var 2
Fnt: integer;

Fnt := InstallUserFont ('MyFont.chr');

SetTextStyle (Fnt, HorizDir, 1):

PabGota ¢ BuaeocTpaHMLaMM

Kak 6pu10 mokazaHo B Ta6a. 15.4, KaXXmplii BUOCOPEKUM XapaKTePU3YETCs OIpeneieH-
HBIM KOJIWYeCTBOM BumeocTpanuil. Hampumep, B Buneopexxume EGAHI ucnonb3yercs: 2 Bu-
neocTpaHuIlbl. B To BpeMsi Kak Ha 3KpaHe OTOOpaXkaeTcsl CONepKMMOE ONHOW BUIEOCTpa-
HUIIBI, MOXHO 3aITOJIHATh BTOPYIO BUAECOCTPAHMIY, a 3aTeM BBITIOJHUTH TEPEKIIOUeHNEe Ha
Hee. DTo TO3BOJIAET M30eXaTh MepllaHWs dKpaHa TPU pean3aliuy ABMXKEHUS TpadruecKux
3JIEMEHTOB, a TaKXe YCKOpsIeT MpoIlecc MPOPHUCOBKU. '

Jlnst pa®oTBI C BUOEOCTpPaHUIIAMHM MCIIOJB3yeTcsl IBe Ipolenaypbl: SetActivePage u
SetVisualPage. Ilpu momormu mpouenypbl SetActivePage BbuiOMpaercsi akTHBHAs.
CTpaHMIIAa — TO €eTh TaKasl CTpaHMIA, Ha KOTOPOIl BBITIONHSIIOTCS BCE TOCIEOYIOIINE Ore-
patmu pucoBaHus. [lpy 3TOM aKTMBHAs CTpaHMIA He 00S3aTebHO COBMAIAET C TEeKyIIei
(BUDMMOI1) CTpaHUIled, BBHIOpaHHOI Iipu momolu mnporenypbl SetVisualPage. I[Ipowr-
JIIOCTPUPYEM MCTIONB30BaHUE 3TUX MPOIEAYp Ha MPUMepe MPOTpaMMbl, PeaTu3yIoIIei mepe-
MeIleHUe TI0 dKpaHy Kpyra. ;

Cozmaiite B mHTerpupoBaHHoil cpeme Turbo Pascal HOBBIN (haiil, COXpaHUTE €ro Mo
umeHem Graph_04 .pas 1 BBeAUTE B HEro TeKCT U3 JUCTUHTA 15.7, unu oTkpoiiTe
3TOT (hailyt ¢ AMCKeThl Ipu roMoru kKomaHabl File | Open (<F3>).

Jivctunr 15.7. Mporpamma Graph 04.pas .

program Graph_ 04;
uses Graph, Crt;
var

CurX, CurY, DriverVar, ModeVar, ErrorCode: inte(jer;
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PressedKey: Char;

procedure DrawCircle (X, Y, Color: integer);
begin
SetColor (Color);
SetFillStyle (SolidFill,Color);
FillEllipse (X, Y, 150, 110);

end; g
begin

DriverVar := EGA;

ModeVar := EGAHI;

InitGraph (DriverVar,ModeVar, '\tp\bgi');

ErrorCode := GraphResult;

if ErrorCode <> grOK then

begin
Writeln (GraphErrorMsg (ExrrorCode)) ;
Halt (1) ;

end;

ClearDevice;

CurX := 200;

CurY := 200;

repeat
DrawCircle (CurX, CurY, Red); {(PucyeM xpyr B HOBOI NO3MUUM }
PressedKey := ReadKey;

DrawCircle (CurX, CurY, GetBkColor); {CTupaeM kpyT B CTapoil NO3MLMUA}
case Ord(PressedKey) of

72: Dec(CurY,10); {Crpenka BBEepx}

75: Dec(CurX,10); {Crpenka Bneso}

77: Inc(CurX,10); {Crpenka Bnpaso}

80: Inc(CurY,10); {Crpenka BHMU3}

end;
until not (Ord(PressedKey) in [0,72,75,77,801);
CloseGraph;

end.

3amyctute mporpammy Graph 04 Ha BBITOJTHEHME M IOHAXMMalTe Ha KJIaBUAType Kila-
BUIIM C WH300paxkeHHWeM CTpesoK. Bce HOmKHO paboTaTh TPaBUJIBHO, OJHAKO Yy 3TOH
MpOrpaMMbl €CTh OJIMH HENOCTaTOK — CWJIBHOE MEpLIaHUE Kpyra BO BpEMsI €r0 MpPOPUCOBKE
Jist perieHusT 3TOil TIpOOIEeMBI BHECUTE B TEKCT MPOTPAMMBI TOTIOJTHEHUSI, BBIIEJICHHBIE TT0-
JIYKUPHBIM TIpudTOM B JTcTHHTE 15.8.

JInctunr 15.8. Hosas Bepcusa nporpammbl Graph 04.pas

program Graph 04;
uses Graph, Crt:
var

CurPage: byte;
procedure DrawCircle (X, Y, Color: integer);
begin

if Color = GetBkColor




PaGota B rpaduyeckom pexume 161

OkoH4yaHue nuctuHra 15.7

then FillEllipse(X, Y, 160, 120)

else FillEllipse(X, Y, 150, 110); \
end;
begin
CurX := 200;
CurY := 200;
CurPage = 0;
SetActivePage (0) ;
repeat

DrawCircle (CurX, CurY, Red); {Pucyem Kpyr B HOBOIl nosuuymu}
SetVisualPage (CurPage) ;

PressedKey :=.ReadKey;

CurPage := 1 - CurPage; {Mepexmouenue MeXKIy cTpanmuuaMn}
SetActivePage (CurPage) ;

DrawCircle (CurX,CurY, GetBkColor); {Crupaem Kpyr B CTapOW mnozuumumu}

until not (Ord(PressedKey) in [0,72,75,77,80]);
CloseGraph;

end. .

3amycTute HOBYIO BEPCHIO MPOrpaMMbl Graph 04 Ha BBINOJHEHUE, U OMSATh MOHAXU-
MaiiTe KJIaBUIIM ¢ M300pakeHUsIMU CTpesoK. B aTom ciydae OyaeT BUAHO, UTO MepllaHue
Kpyra 3HAuUTe]IbHO MEHBbIIIE, TaK KaK IPOLECC YOaJeHMsI CTaporo Kpyra M IPOPUCOBKU HO-
BOTO IMPOUCXOJUT KakK Obl "3a KyaucamMu" — Ha HEBUAMMOM BUACOCTPAHUIIC.

NPUMEHAHUE

MN3meHeHnsi, BHeceHHble B npoueaypy DrawCircle, 0o6ycnoBieHbl Tem, 4TO MPOPMCOBKA Ha
KaXOoi M3 CTpaHWL, BLIMOMHSETCS Yepes3 pa3, NMo3ToMy Paauyc 3aTvipaHvs LBeTom doHa oS-
eH ObITb OOMbLLE HA A/IMHY OJHOMO Lwara, To ecTb Ha 10 nukcenei.
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BcTpoeHHbIh accemoOnep

AccemOiep — 3TO SI3BIK IIPOTPAMMHUPOBAHMSI HM3KOIO YPOBHS. OTO 03HAYAET, YTO IIPO-
rpaMMbl, HAaIlMCAHHbIE HA 3TOM SI3bIKE, HAMPSIMYyIO0 pabOTalOT ¢ perucTpaMu Ipoleccopa. bia-
romapst cpeactBaM Turbo Pascal, mommep:kuBaloIIux BCTPOSHHBINM acceMOsep, B MPOrpaMMBbI,
HamucaHHbIe Ha s3bIKe Pascal, MOXHO BCTaBIISITb (hparMeHTHI IMPOrpaMM Ha SI3BIKE acceMoJe-
pa mrsa miporieccopoB 8086 1 80286. B 310l KHMIe cMHTAaKCHC S3bIKa acceMosiepa OymeT pac-
CMOTpEH KpaTtKo. 3a IOMOJIHWUTEIbHOM MHGOPMALKeld [0 3TOMY BOIPOCY MOXHO OOpaTUThCS
K CIELHATN3UPOBAHHBIM MU3IAHUSIM.

Jna BKIIIoYeHUsT acceMOIepHBIX ()parMeHTOB B IMporpaMMy Ha si3bIke Pascal MOXHO Boc-
II0JIb30BaThCsl OMHUM M3 IIEPEYUCICHHBIX CIIOCOOOB.

+ [lpm momoru orepaTopaasm.

+ IIpm nmomomm mpouenyp u GYHKIWA ¢ IUPEKTUBOI assembler.

+ Ilpu mnomomy AUPEKTUBB KOMIMISATOpa {$I} ¥ MPOIEHYpHI, OOBSIBICHHON KakK
external.

Onepatop asm

Ormeparop asm MOXET pacIiojarareCs B JI000OM MecCTe OJI0Ka OIEpaTtopoB M WUMEET Clie-
IYIOLIYIO CTPYKTYpY:

asm
acceMmbiiepHas KoMaHOa
acceMmbsiepHas KoMaHOa

end;

Ecmu HeckombKo acceMONEepHBIX KOMAaHI pa3MelIeHbl B OTHOM CTpPOKE, TO OHM OTHENs-
“.»

'1oTcst Apyr oT apyra cumBoioM “;”. KpoMe Toro, B CTpOKe C acceMOJIepHOI KOMaHIOi
MOXXHO pa3MellaTh KOMMEHTapuM B CTuiIe A3bika Pascal.

AccemMmOnepHaa komaHaa

AcceM0OriepHasi KOMaHAa MMeeT CACOyIOIIUi CHUHTakcuc. [ omepamuii ¢ IByMs oIe-
paHIamu:;

1 metka: npegpurc onepayuu ko0 onepayuu onepano, onepawo

Jlns onepaliuii ¢ OIHUM OMNEPAHAOM:

| MeTka: npeduKC_omepanuy KoOI_oreparyid ONepaHo.

[Ipu 3TOM MeTKa M npeduKc Kona onepaluy He SIBJISIOTCS 00s3aTeNbHBIMU JIEMEHTaMU1
acceMOJIEPHOM KOMAaH/IbI.

Metkn acceMOJIEpHBIX KOMaHA — 3TO OOBIYHBIE METKM sI3biKa Pascal, oObsIBIIEHHBIE B
nporpamme B paszene Label, mim Xe ocobble METKM, HaYMHAIOIIMeCs ¢ CUMBOIa “@”, Ko-
Tophle B pa3nene Label He oObSIBISIOTCS.
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IIpedukc omepamum — 5TO crHelMagbHas acceMOJepHas IMPEKTUBA, paclIdpsIoias
cMbIC/T Ucnosnib3yeMoi onepauuu. CpenacrBa BcTpoeHHoro accemosiepa Turbo Pascal mon-
nepxusatoT cnenytoue npedukesl onepauuii: LOCK, REP, REPE, REPZ, REPNE, REPNZ,
SEGCS, SEGDS, SEGES, SEGSS.

Kon omepanum — 3T0 0003HaYeHUE acCeMOJIEPHONM KOMAaHIbI WJIM IUPEKTUBBHI.
NMPUMEYAHUE

JetanbHoe 13yyeHre si3blka accembrnepa BbIXOAUT 3a TeMaTuyeckne pPamku STOM KHUMM, OJHaKO
KpaTkuiA CNpaBO4HMK MO KOMaHAaM npoLeccopoB 8x86 npencTtaBneH B NpuioxeHun L.

Onepana. OnepaHIOM MOXET ObITh 0003HAYEHUE Perucrpa, aapec 00JIacTU MaMsATH WA
HEKOTOpoe 3HauyeHUeE.

B accembnepHbIx KOMaHmax UIsI OOO3HAYEHMSI PETMCTPOB MCIOJB3YIOTCS COOTBETCTBYIO-
1€ 3ape3ePBUPOBAHHBIE MAEHTU(MUKATOPHI, TIEPeYnCIeHHbIe B Ta01. 16.1.

Ta6nuua 16.1. VineHtidukaTopbl 415 0603HAYEHUS PErMCTPOB NPOLIECCopa

NpeHtndunkaTopsl Onucaxmne

AX, BX, CX, DX 16-6uTOBbIE PEMMCTPbLI 0OLLEr0 HAa3HAYEHUS
AL, BL, CL, DL Mnagwe 6aiTbl PperncTpoB

AH, BH, CH, DH Craplume 6aiiTbl permcTpoB

SP, BP, SI, DI 16-6uTOBbIE YKA3aTENM U NHAEKCHI

CS, DS, SS, ES 16-61TOBbIECErMEHTHBIE PEMVCTPbI

ST Pervctp cteka conpoueccopa 8087

Kpome tumoB, ucnojb3dyeMbix B s13blke Pascal, B KoMaHgax BCTPOEHHOro accembjepa
MOXHO MCIIOJIb30BaTh JOTIOTHUTEIbHBIE TUIIBI, MTEPEYMCIICHHbBIE B Ta0m. 16.2.

Ta6nunua 16.2. JononHUTebHbIE TUMbI, UCMONb3YEMbIe BKOMaHAAX BCTPOEHHOroaccembnepa
VpeHtudurkaTopsl OnuvcaHve

BYTE 3HayeHve gavHowm 1 6anT

WORD 3HavyeHue ginHonm 2 baiita

DWORD 3HaveHue gavHon 4 6arvita

QWORD 3Ha4yeHve anvHon 8 6anToB

TBYTE 3HaueHve gnnHon 106aiToB

NEAR Vicnonb3yetcs ans GnvxkHero Bbi3oea npouenyp 1 GyHKumiA (Mpu

GnkHEM BbI30OBE Mpoleaypa Win (yHKUMS HaXOOUTCS B TOM XKe Mo-
[yne, 4To 1 Bbi3blBatoLLias ee accembrepHas komaHaa). Hanpumep:

procedure MyProc; far;

asm
PUSH CS
' CALL NEAR PTR MyProc;
end;
FAR Mcnonb3yeTcs /19 fanbHero BbI3oBa MpoLeayp U QyHKLIMIA

B acceMOiepHBIX KOMaHIax MOTYT TaKXKe MCITOJb30BaThCsl pa3IMYHbIE OMEpPATOPHI, Iepe-
YyycaeHHbIE B Tabn. 16.3.
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Tabnvua 16.3. Onepatopsbl, UCMONAb3YEMbIE B KOMaHOAx BCTPOEHHOro accembnepa

Onepatop OnucaHne

& MpeHTnourkaTop, crenyowmiin cpasy xe 3a cMMBoJIoM “&”, paccMaTtpuBaeTcs
Kak onpedeneHHbln MoNnb3oBateneM, Aaxe eciv OH COBNadaeT C OOHUM U3
33pEe3ePBMPOBaHHbIX  C/IOB  BCTPOEHHOro  accembnepa.  CuHTakcuc:
& ngeHTugukartop ;

Boa] BbipaxxeHve, 3akito4eHHOe B KBagpaTHbIe CKOOKM, MUCMOMHSET posib agpeca
obnactn namstm

HIGH BosBparuaet ctapumin 6ant. Cuntakcuc: HIGH BeipaxeHne

LOW BoaBpaluaet mnaawmii 6aint. CuHtakcuc: LOW BoipaxeHue
MNepen OBOETOYMEM CTaBUTCH MOEHTUDMKATOP CErMEHTHOro PEerucTpa, no-
cne ABOETO4US — BbIPAXEHWE, Pe3y/bTaT KOTOPOro UCMOHSET POsib aape-
Ca B COOTBETCTBYIOLLEM CErMEHTE.
CuHTaKkcuC ansi CerMeHTa AaHHbIX: DS : BbipaxeHue

OFFSET BosBpallaeTt cmelleHve (Mnagwuve apa 6aiita) pesynbTata BblPaXeHus.
Cunrtakcuc: OFFSET BbipaxeHue w2

SEG BosBpalLiaeT cermMeHT (cTapLuve aga barita) pesynbrata BblpaKeHus.
CunTtakcuc: SEG BeipaxeHue

TYPE Bo3BpalyaeT pasmep pesynbrarta BblpaxeHus B banTax.
Cuntakcuc: TYPE BbipaxeHue

PTR MpYBOAUT TUMN BbIPXEHWUS,, YKA3aHHOrO MOC/IE HEro, K TUMy BbIPaKEHWUS,
yKa3aHHOro Nepen, HM. y
CuHTakcuc: sbipaxeHuel PTR ebipaxeHue2

2O Bt ApndmeTnyeckne onepartopbl

/, MOD

SHL, SHR Mo6uUTOBLIN CABWI BAIEBO W BNPABO

NOT,AND, O | MobuTtoBble oneparopbl

R, XOR

IIpuMep MCHIOJNIB30BaHUSA OIlepaTopa asm

PaccMOTpUM TIpMMED MCIIOJIb30BAHUSL ONEpaTopa asm, pa3paboTaB NporpaMmy, Mpeod-
Pa3yIoLIyI0 CTPOYHBLIE OYKBBI BBEIEHHOI CTPOKM B MPOMMCHBIE OyKBHI. Co31aiiTe B MHTET-

pupoBaHHoii cpene Turbo Pascal HoBBIN (aii,
AsmEx_1.pas U BBEIUTE B HEIO TEKCT M3 JIMCTUHTA 16.1, mim oTKpoiite 3TOT hailn
¢ muckeThl mpu momouin kKomauasl File | Open (<E3>).

Jlnctunr 16.1. Mporpamma AsmEx  1.pas

COXpaHUTE €ro 1104 MHMCHEM

i,

program AsmEx_1;

uses Crt;
var
S:1 . sEring;

Len: integer;
begin
Clxser;

Write ('BBeouTe CTPOKY:

Readln(s);
Len
asm

Y )ie

:= Length(s);
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LEA BX, s+l {3anuceBaeM B BX ampec MEpBOTO CUMMBOJIA B CTpPOke}
MOV CX, Len {MuuunanusmupyeM cyeTdmk LMKIA } i

@1l: MOV AH, [BX] {3anucuBaeM B AH Tekymyii CHUMBOJ}
CMP AH, 97 {CpaBHuBaeM cumMBOoil C aurymickom ‘a'}
JB Qe {Ecomm < 'a', TO Ha TIOBTOpP UUKIA}
CMP AH, 127 {CpaBHMBaeM cumBOJI C pycckom 'A'} .
JA @2 {Ecimmu >= 'A', TO - Ha MeTKy @2}
SOB AH, 32 {3HaunT aHIIMIICKAasd CTPOYHAsI — BHYMTAEM U3 Koma 32}
JMP @m {Be3yCHOBHEIM [IepexX0l K TOYKE COXPAHEHNST

VM3MEHEeHHOTO CMMBOJIA B CTPOKeE}

@2: CMP AH, 160 {CpaBHuBaeM cuMBOJI C pycckom 'a'}
JB Qe {Ecmu < 'a', TO Ha IIOBTOP UMUKIA}
CMP AH, 223 {CpaBHMBaeM cymMBOII C pycckoi 'p'} \
JA @3 {Eciu >= 'p', To - Ha MeTKy @3} ¥
SUB AH, 32 {3naunT pycckas or 'a' mo 'm' - BuUMTAeM M3 Koma 32}
JMP Em {Be3yCIOBHEM [IePEX0 K TOYKE COXPAaHEHNST

Y3MEHEeHHOTO CUMBOJIa B CTPOKE}

@3: SOB AH, 80 {BHaunT pycckas or 'p' mo 'a' - BuumTaeMm m3 koma 80}

@m: MOV [BX],AH {CoxpaHseM usMeHeHUsT B CTPOKe}

@e: INC BX {llepexomguM K cCremyomeMy CHUMBOJLY }
LOOP @1 {lloBTOP UMKIA}

end;
Writeln(s);

end.

AupexkTuBa assembler

JvipekTuBy assembler MOXHO HNPUMEHSITb K mpolenype win (yHKIMA B TeX CIIydas,
KOIIA BECh €€ OJIOK OMEepaTopoB COCTOUT TOJILKO U3 acceMONepHbIX KomaHn. Hampumep, mox-
HO peann3oBaTh (BDYHKIIMM YMHOXEHUS W AEJIEHUSI Ha Ba TPU TTOMOIIM [TOOMTOBOTO CIIBUTA
BiIeBo U BripaBo. Cozpmaiite B MHTerpupoBaHHoi cpene Turbo Pascal HOBbIN aiin, COXpaHI/ITC
XpaHUTE €ro MoJ uMeHeM AsmEx 2 .pas U BBEAUTE B HErO TEKCT U3 JIMCTUHra 16.2,
WIA OTKPOMTE 3TOT (pailyl ¢ aucKeThl npu nomow Komadasl File | Open (<F3>).

Jinctunr16.2.MporpammaAsmEx_2.pas

program AsmEx 2;
uses Crt;
var

n: integer; 3
function Mul2 (ri: integer): integer; assembler;
asm

MOV AX,n

SHL, AX,1
end;

function Div2(n: integer): integer; "assembler;
asm

MOV AX,n

SHR BX,1
end;




166 T[nasa 16. BcTpoeHHbiin accembnep

OkoH4yaHue nuctuHra 16.2

begin
@s=Scri;
Write ('BeemuTe umcio: ');
Readln(n);
Writeln (n;i ' *>H2M=RSSSMGL2(18) ) ;
Writelnin, ' /2 =Y, D0iv2(n}) ;
end.

@DyHKIMKU, pean30BaHHbIC C JIMPEKTUBOIN assembler, BO3BpalllalOT pe3yJibTaT Clie-

AYIOIIUM 00pa3oM.

*  Pe3ynbrarhl 1IeJIOYMCICHHBIX U TIEPEYMCIIMMBIX TUMOB, a Takxke TuroB Char u Boolean
BosBpaufalorcs B peructpe AL (wia 1-GalTHBIX 3HaueHwmii), B peructpe AX (wia 2-
GaliTHRIX 3HaYeHMH) wm B mape peructpoB DX, AX (s 4-0aliTHBIX 3HaYeHMIA).

*  PesynpraTel TMIIA Teal Bo3BpamaioTcs B peructpax DX, BX, AX.

*  Pesynmprater TMIIOB Single, Double, Extended m Comp Bo3BpamaioTcsi B PervcTpe
creka comporeccopa ST.

*  PesynmbraThl yKa3zaTeabHOTO THITA BO3BpaIiamTcs B mape pernctpoB DX, AX.

Ovpextusa {$L}

Kak 610 oTMeueHO B TaBe 13, mupekTtwBa KoMmwisitopa {$SL} CIOyKWT IS BKITIOYE-
HUSI B IporpaMMmy Ha si3bike Pascal moamporpaMmbl, XpaHUMOU B BUIe OOBEKTHOTO KOIa BO
BHEIIHeM (paitne ¢ pacimuperHreM . obJj. [Ipm sToM BKIouaeMas TMpoleaypa JOKHA ObITh
o0OBsIBIIeHA B TIporpamMmMme Ha s13biKe Pascal ¢ mupextuBoii external. Hampumep, eciu Obr
yskurm Mul2 u Div2, peanm3oBaHHbIe B mporpaMMe AsmEx 2 (cM. JucTuHT 16.2), ObLIH
acceMOIMpPOBaHBI B OTHOENBHBIN OOBEKTHBINM (haiin (Hampumep, ¢ mmeHem Ops2.obj), TO
nporpamMma AsmEX 2 mpeBpaTwiachk Obl B IPOTpaMMy, IPUBEICHHYIO B JINCTUHTE 16.3.

Jinctunr 16.3. Bepcust nporpammvbl AsmEx 2 . pas C MCMOJb30BaHMeM 00bekTHOro daina

program AsmEx 2;
LISaSHErE
var
n: integer;
{$L Ops2.0obj}
function Mul2 (n: integer): integer; external;
function Div2 (n: integer): integer; external;

begin
ElrScyi;
Write ('Beemure umcno: ') ; =
Readln(n);
Writeln(n, ' * 2 = ', Mul2(n));
Writeln(n, ' / 2 = ', Div2(n));

end.




Tnasa 17

HocTynKycTpoicTBaMmuepe3npepbiBaHUS

B ocHoBe opraHM3alMM IOCTyIa K YCTpOWMCTBAM KOMIIbIOTepa (2KpaH, IWHAMUK,
TPUHTEP, KECTKUM MHUCK M T.JI.) JIeXKaT acceMOJIepHble KOMaHIbl, PETUCTPHI Tpolieccopa u
npepvleanus.

IIpeppiBanme — 3T0 oOcoOGast orepaiys (hyHKIMSI), KOTOpas IPHOCTAaHABIMBACT PabOTY
TPOrPaMMBbI JIJIST BBITTOJTHEHUSI CTIEIIUATbHBIX CUCTEMHBIX JIEHCTBUIA. YTIpaBleHUe HEKOTOPHIMU
TpepbIBAaHUSIMK BBITIOIHSIETCS 0a30Boi cucteMoit BBoma-BeiBoma BIOS (Basic Input/Output
System), KOTOpasi XpaHWUTCSI B TTOCTOSTHHOM 3allOMUHAIONIEM YCTpOMCTBe Kommbiorepa ROM
(Read Only Memory), a HEKOTOPEIMA — HEIIOCPEICTBEHHO OIEpallMOHHON cucteMoir MS-
DOS. TIlepen BBI30BOM psiia MPepbIBAHUI JOJKHBI OBITh 3alMCaHbl JaHHBIE B ONpeeeHHbIe
perucTphl mpolieccopa. PedybTaT BhI30Ba MPEPHIBAHMI TaKKe MOXET COXPAHSIThCS B OIMpeie-
JIEHHBIX perucrpax. [lepeyeHb MePBBIX COPOKA MpPEPHIBAHMIA MpeacTaBieH B Tadm. 17.1.

Tabnuua 17.1. MNpepbiBaHMs

Homep Kateropua | Onucanue

npepbIBaHNSA

00 BIOS JeneHve Ha Hynb

01 BIOS [Mepexon B NoLLaroBbIi PEXVM Npy OTaaKe

02 BIOS HemackmpoBaHHOEe npepbIBaHmne

03 BIOS Touvka npepbIBaHWS NPV OT/IAAKE NPOrpaMmbl

04 BIOS MepenonHeHne pernctpa

05 BIOS Meyatb akpaHa

06 BIOS HeBepHbIi koo KOMaHAabl

07 BIOS He HalipoeHa mukpocxema ans o6paboTkm onepaumi ¢ ee-
LLECTBINEHHBIMW YMCaMmn

08 BIOS 3anpoc oT Tanmepa

09 BIOS 3anpoc oT KnaBuaTypbl

OA BIOS Mcnonb3yetcs B komnbioTepax AT A/15 KaCkaamMpoBaHWS 3a-
NMPOCOB Ha NPepbIBaHNE.

0B BIOS 3anpoc ot noptoB COM2 n COM4

oC BIOS 3anpoc ot noptos COM1 n COM3

oD BIOS 3anpoc ot nopta LPT2

OE BIOS 3anpoc OT AMCKOBOAA

OF BIOS CwvrHan ot nopta LPT1 0 TOM, Y4TO OH rOTOB MPVHSITE CYMBOJT
(MCNoNb3yeTCs NPY BbIBOAE HA NMPUHTEP)

10 BIOS YnpasneHve gucnieem

11 BIOS 3anpoc nHdOopMauMn O NOAKIIOYEHHBIX YCTPOWCTBAX

12 BIOS 3anpocuHdopmMaLy 06 06bLEME MamMsITm

13 BIOS Jnckosble onepaunv BBOAA-BbIBOAA
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Homep Kateropus | OnucaHve
npepbIBaHA
14 BIOS Onepauun BBOAA-BbIBOAA YEPES MOCNEeA0BaTESNbHbIA MOPT
15 BIOS KacceTHble onepauun 1 cneumasibHble QyHKLMW KOMIbIoTe-
poB AT
16 BIOS B3avmopeicTere ¢ knasmaTypom
17 BIOS B3avmopgencTtame ¢ NpuHTEPOM
18 BIOS O6patLeHve kK uHTeprperatopy sablka BASIC, xpaHsiwemycs B
MOCTOSIHHOM 3arOMUWHAIOLLIEM YCTPOVCTBE
19 BIOS Mepesanyck cuctembl
1A BIOS 3anpoc 1 ycTaHOBKA BPEMEHU 1 AaTbl
1B BIOS [pepbiBaHne OT KnaBMaTypsbl
1C BIOS [NpepbiBaHuEe OT Tanmepa
1D BIOS [Mony4eHre napameTpoB aucries
1E BIOS [Nony4eHre napamMeTpoB AvcKoBoAa
1F BIOS MonyyeHme TabnnLbl CUMBOJIOB, MCMOJL3YEMbIX B rpaduye-
CKOM pexviMe
20 MS-DOS HopmasnkHoe 3aBepLUeHNE NporpaMmbi
21 MS-DOS O6patueHre K dyHkumsam MS-DOS
22 MS-DOS Anpec, K KOTOPOMY NPOVCXOAUT NEPEXon, NOoCe 3aBepLue-
HVSI MPOrPaMMbI
23 MS-DOS Apec, K KOTOPOMY MPOUCXOOUT MEPexon, Mocne Haxartus
KoMOuHaumn knaeuil <Ctrl+Break> J
24 MS-DQS AIpec, K KOTOPOMY MPOUCXOAUT MEPEXOA, B C/y4ae BO3HMK-
HOBEHMS! haTasibHOW OLLINOKMN
25 MS-DOS Mpsmas 3anmnck Ha anck
26 MS-DOS Mpsmoe YTeHne ¢ aucka
27 MS-DOS Co3paHne pesnpeHTHOM NporpaMmbl

BONBIIMHCTBO MPEepbIBAHUI ¢ GOJBIIMMHI HOMEpaMU JIM60 3ape3epBUPOBAHBI IS Aailb-
HEWIIIero MCIOJIb30BaHUsI, JTMOO HUCTOIHSIOT KaKWe-HUOYAb CleluaTn3upoBaHHbIe (hyHK-
1MUY, TIpeIHa3HaYeHHBbIE IS OOCTY>KWBaHUSI OMpPeNeIeHHOro BuAa oOopymoBaHus. B sroit
mIaBe OyayT pacCMOTPEHBI HEKOTOpPhbIe MPUMEPHI B3aUMOIEUCTBUSI C YCTPOWCTBAMU KOMITb-
foTepa MpU TTOMOIIM 0a30BbIX MPEPHIBAHUMN.

» OrmnucaHue OCHOBHBIX MTPOTPAMMHBIX MIPEPHIBAHUI HAXOAUTCS B MpUiokeHuu [

MpepbiBaHuA B nporpammMmax Ha si3bike Pascal

J11s1 vcriofib30BaHUsI MpephIBaHUM B ITporpaMMax, HalmMcaHHBIX Ha si3bike Pascal, MoxHO
BOCIIOJIb30BATLCS OHUM U3 JIBYX CIIOCOOOB.

1. TIpu momoIM CIIeHMaIBHOrO THITA TaHHBIX Registers, mpexHa3HauYeHHOTO IUISI 0Opa-
IIEHUS K PEerucrpaMm Mpoleccopa, W mpouenypbl Intr, BBI3BIBAIOLICH TIPEpbIBAHUE C
yKazaHHBIM HoMmepoM. Kak tum maHHbIX Registers, Tak u npoueaypa Intr peanmmso-
BaHBI B CTaHAAPTHOM OMOJIMOoTeYHOM MoxayJie Dos.

2. Ilpu momMomiu KoMaHI BCTPOEHHOTro accemoOjepa. B aTom ciyuyae mjis BbI30Ba MpephbiBa-
HUs ucnoib3yercs oneparust [INT.
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PaccMoTpuMm paboTy TpepbiBaHUN Ha MPUMEpPe HCIIONb30BaHMS TPEPhIBAHUSI C HOMEPOM
$05, KOoTOpoe CIYXUT IJis BBIBOJA CONEPXKMMOTrO 3KpaHa Ha revyaTh. CoznaiiTe B MHTErpU-
poBaHHoit cpene Turbo Pascal HoBBIN aiil, coxpaHUTEe ero IIOJ HMEHEM y
Int05.pas u BBeAUTE B HErO TEKCT U3 JUCTUHra 17.1, uiau OTKpoiTe 3TOT haiisl ¢ @‘
JUcKeThl Tipu romolny komanasl File | Open (<F3>). S

Jiucturr 17.1. Mporpamma Int05.pas

program Int05;
uses Crt, Dos;
var

Regs: Registers;

begin
Writeln ('llevaTs mpur roMomy oyHKImMM Intr...');
Intr ($05,Regs);
Writeln ('Illo oKOHYAHUMU [IeYaATV HaAXMMTE JHOOYI0 Kiasumy') ;
ReadKey;
Writeln('lleuwaTs rpM moMomM KoMaHmel INT...');

asm
INT 05H
end;
end.

Kak BunHo B muctunre 17.1, B mpouenypy Intr, peanusoBaHHyio B moayie Dos, nepe-
JlaeTcsl IBa MapaMmeTpa: HOMep MpepbiBaHUs B LUECTHAALIATEPUYHOM dopMe U mepeMeHHast
Tuna Registers. O1or Tun o0wsBieH B Moayae Dos ciaemyomnmM oopa3om:

type
Registers = record
case Integer of
0: (XX, BX, CX, Dk, BP, SI, DI, DS, ES, Flags: Word):;
ik JAL, AH, DL, DH, CL, CH, DL, DH: Byte);
end;

Jlns BBI3OBa TipepbiBaHMs ¢ HomepoM $05 He TpeGyercst Kakas-Jubo MpeBapuTe/ibHast
YCTaHOBKa PETMCTPOB Ipolleccopa, Mo3ToMy B mporpamme Int05 mepemeHHast Regs wuc-
MOJB3YeTCSI TOJBKO [JISI COOTBETCTBUS Habopa (opMalibHBIX M (haKTUYECKUX IapaMeTpPOB.
OnmHako TIpM BbI30BE MHOTMX APYTMX TPepbIBaHUI TpeOyeTcsl JIMOO 3amuchiBaTh NAHHbBIE B
ofnpeJieIeHHbIe PETUCTPBI, TUOO CUMTHIBATH M3 OMpeNeJeHHbIX perucTpoB. Hampumep, npu
TOMOIIIM TIPEPBIBaHUSI ¢ HOMepoM $17 MOXHO pabortath ¢ TmpuHTepoM. [Ipu 3TOM coxdep-
xkuMoe peructpa AH omnpenensit (yHKIIMIO, BBINOJHSIEMYIO IIpepbiBaHuMeM. B dacTHocTH,
ecnmu peructp AH comepxur 0, To npepeiBaHue $17 mepemaeT Ha NPUHTEP OAMH CHMBOII,
HOMep KoToporo ykazaH B peructpe DX (Haumnas ¢ 0). Kom mepemaBaeMoro cMmMBoJjia Xpa-
Hurcs B peructpe AL. PaccMorpuM 310 Ha mpumepe rnporpammbl. Co3ngaiiTe B MIHTETPUPO-
BaHHoOI1 cpeae Turbo Pascal HOBBI haiisl, coxpaHUTe ero moa uMeHeM Intl7.pas
Y BBEIWTE B HErO TEKCT M3 JMCTMHra 17.2, wim OTKpoiiTe 3TOT (haill ¢ AMCKETHI
rpu nomoir komaHas! File | Open (<F3>).

JlvctmHr 17.2. Mporpamma Intl7.pas =

program Intl7;
uses Crt, Dos;
var

Regs: Registers;
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s: string;

i: byte;
begin i ' '
&lrScr; '
Writeln ( ' BBeOIUTe CTPOKY: ');
Readln(s) ;
for i : =1 to Length (s) do
begin
Regs.AH := $00; {AH — HOoMep oGyHKLMM}
Regs.AL := Ord(s[i]); {AL - xom cumBOJa}
Regs.DX := $00; {DX - HOMep mnpuHTEpa}
Intr($17,Regs) ; {llepenava cyMBOJIA Ha NPUHTEDP}
end;
end.

ITporpamma Intl7 mnepenaeT MOCUMBOILHO HAa MPUHTEP, BBENEHHYIO CTPOKY C KJlaBua-
Typbl (IIpOrpaMMHasl pead3alvs Ie9aTHOM MalmMHKM). HekoTtopble IIpepblBaHUSI (Hampy-
Mep, $17) MOTYT BBINIOJHATE PA3IUYHbBIE (DYHKIIMU B 3aBUCUMOCTH OT HOMEpa, 3alychbiBae-
Moro B peructp AH mepen BeI30BOM mpepbiBaHus. Tak, TpephiBaHUEe ¢ HOMepoM $17, Kpome
TeYaT¥ CUMBOJIA, BBITTOJHAET ellie nBe (GYHKINA: WHULIAATU3aIo opTa mpuHTtepa (AH = 1)
U YT€HHUE COCTOSIHMS mopta npuHTepa (AH = 2).

» bBonee monpobHas mH(OpMaIsg 00 3TOM MpUBeAeHA B MPUIOXeHUH [

MpepbiBaHuga BIOS

Cucrema BIOS BoimosiHsIeT 06pabOTKy mpepbiBaHuii ¢ HoMepamu or $00 mo $1F. D
MpepbIBaHUSI UMEIOT OTHOIIEHUsI K paboTe TaKuX YCTPOMCTB KOMITbIOTEpa Kak TaiiMep, MO-
HUTOp, KJIaBUaTypa, TMOKUiI1 TUCK, TIpUHTEp U Ip. B 3TOM pasmene OyayT pacCMOTpPEHBI He-
KOTOpBbIEe TpaKTUUeCKKWe MpUMepbl ucrojb3oBaHust npepbiBaHuii BIOS. Bo Bcex mporpam-
Max [IJIsi KPaTKOCTU TIPU BBI30BE MPEpbIBAHUI OYIYT MUCIIOIB30BaThCs KOMAHIBI BCTPOEHHO-
ro accemMbJiepa.

yl'lpaB.HEHI/Ie aucriieemMm B TEKCTOBOM pexunme

B sTtom pasgenie OyayT paccMOTpeHbl KOHKDPETHBIE TPUMEpbl MCIOJb30BaHUS TpephbiBa-
HUsS ¢ HOMepoM $10 mist mpssMOTO JOCTYIa K 3KpaHy KOMITbIOTEpa.

OuuncTKka 3KpaHa U yCTaHOBKa Kypcopa

Jlnst ouyrcTKU 3KpaHa TipepbiBaHMe $10 mcrmosb3yeT yHKIUIO Moa HoMepoMm $06. Ota
GyHKIMS ouyMIlIaeT 00aacTb dKpaHa, BbICOTA KOTOPOi (B CTPOKAxX) yKa3bIBaeTCsl B PETHUCTpPE
AL. Ecim peructp AL comepxur 0, To oumimaercst Becb 3kpaH. B pervicrp BH 3ammchiBaer-
¢ GaiT aTpuOYTOB LIBETHOCTU (44 aTpUOYTHI IIBETHOCTH PacCMaTpHWBAIOTCS B IaBe 15) mis
ouninaemoit o6actr, B peructpel CL 1 CH — koopaunatel X 1 Y BepXHeEro JIeBOro yria, a
B peructpel DL 1 DH — xoopauHatel X ¥ Y mpaBOro HUXXHETO yrja O4uIaeMoil obiactu
(HauuHag c 0).

J71s1 U3MeHeHUs1 O3ULIMU Kypcopa Ha dKpaHe KOMIbIOTEpa MCIOJb3yeTcsl (PyHKIIMST Mpe-
peiBannst $10 ¢ nomepom $02. Ilpu 3TOM HOMEp BHMAEOCTpaHHUIBI (HaunHas ¢ () 3armchl-
Baetcs B peructp BH, a koopnuHatel Kypcopa — B peructpel DL u DH.

Cosnaiite B mHTerpupoBaHHoil cpene Turbo Pascal HOBBIA haiisl, COXpaHUTE ero
nox umeHeM Intl0_1.pas u BBeguTe B HEro TeKCT U3 JuUCTUMHra 17.3, wuiau or-
KpoiTe 3T0T aiin ¢. AUCKeThl Ipu momMoiu KomaHael File | Open (<F3>).
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Juctunr 17.3. Mporpamva Int10_1.pas

program Intl0_1;

procedure SetCursor (x, y: byte); assembler;

asm
{YcraHOBKA KypCcopa B MMO3ULIMIO Ha 3KpaHe}
MOV AH, 02H {®yHkuma ycraHoBKM Kypcopa}
MOV BH, 00H {Ha mepBoil BHUOeocTpaHuie}
MOV DL, x
MOV DH,y
INT OH

end;

procedure ClearArea (Rows,Colors,LeftTopX,LeftTopY,
RightBottomX, RightBottomY: byte); assembler;

asm
MOV AH, 06H {OyHKUMSA OUMCTKM }
MOV AL, Rows {KosmMuecTBO CTPOK}
MOV BH,Colors {lleeToBHE aTPMOYTH OdYmmaemMon o6yactu}
MOV CL,LeftTopX {KoopamHaTH BepxHETOo JIEBOTO yra}

MOV CH,LeftTopY
MOV DL,RightBottomX  {KoopayHaTH ITpaBOTO HUXHETO yTIJa}
MOV DH,RightBottomY
INT 10H {Bu3oB npepeiBanusa 10H}
end;

begin
ClearArea(0,$07,0,0,79,24); {Oumcrka BCcero 3kpaHal}
SetCursor(0,0);
Writeln('CeeTno-cepsle CMMBOJIE Ha dYepHOM Qone') ;
ClearArea(3,$1E,0,1,35,3); {Oumcrka objacTm 3KpaHa}
SetCursor(0,2);
Writeln ('XenTele CrMBOJIE Ha cuHeM QoHe') ;

end.

B mporpamme IntlO_1 ounctka o6GiacTu 3KpaHa BBITIOJIHSIETCS B acceMOJIEpHOI IIpo-
uenype ClearArea, B KOTOpYIO TepeAalOTCs CIEOYIOIIME MapaMeTpbl: KOJWYECTBO OYU-
maeMbIx cTpok (Rows), Oaiitr atpubyroB uBeTtHOocTu (Colors), M KOOpAMHATBI BEPXHETO
JIGBOTO M HIKHEro TpaBOro YIJIOB OYMII[aeMOi oGyiacTh. MiaalluM 4veThipeM Outam Gaiita
aTpuOyTOB LIBETHOCTM COOTBETCTBYET 1IBET CMMBOJIOB, a CTaplliMM YeThbIpeM — ILIBEeT (hoHa.
Tak, B mepBom ciydyae Oaiit $07 o3Ha4aeT, 4TO OUMILIEHHAsT 00JIaCTh OyIeT 3aroiIHeHa Yep-
HbIM 1BeToM (0), a cCUMBOJBI OyayT OTOOpaXKaTbCsl CBeTJIO-cepbiM 1BeTOM (7). Bo BTOpOM
cllygae ouuilaeMasi o0JlacTb 3amoyiHSeTCsl CMHMM 1iBeToM (1), a CHMBOJIBI OTOOPAXKarOTCS
xenTeiM 1BeToM ($E = 14).

BbiBOA, HA 3KpaH CUMBOJIOB U CTPOK

Jlist BBIBOZA HA 9KpaH CMMBOJIOB B TipepbiBaHun $ 10 mcrmoan3ytorest GyHKIIMU TTOA HO-
mepoM $09 u $0A. Pyukiusa ¢ Homepom $09 ormmuaertcst ot dyHKIUKM ¢ HoMepom $OA
TeM, YTO OHa JIOTMOJIHUTEJIbHO YCTAHABJIMBAET aTPUOYThl LBETHOCTHM BBIBOAMMOIO CHUMBOJIA.
BoiBomuMbIli cUMBOJI coxpaHsieTcs: B peructpe AL, HoMep BMOEOCTpaHULBLI — B PETUCTPE
BH, 6aiit arpubdyroB nBetHoctr (mist yukiuu $09) — B permcrpe BL, xoiamdecTtBo mmo-
BTOpPEHUIT cuMBosia — B peructpe CX.

JIis1 BbIBOAA CTPOK MCHOb3yeTcst hyHKIust ¢ HomepoMm $13. IIpu stom B peructp AL
coxpaHsieTcsi TUIT BbiBoga: 0 — WKCMOJB30BaTh aTpUOYT LIBETHOCTM M HE TepeMellaTh Kyp-
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cop; | — ucmonab3oBaTh aTpUOYT LIBETHOCTU U IEPEMECTUTH KYpCOp; 2 — BBIBOAUTCS CHAa-
yajia CUMBOJI, 3aT€éM aTpuOyT, MU Kypcop He IMepeMellaetcs; 3 — BBIBOAUTCS CHadala CHUM-
BOJI, 3aTeM aTpuOyT, U Kypcop mnepemeriaerca. B peructpe BH coxpansercs Homep Buneo-
cTpaHulibl, B peructpe BP — ampec ctpoku, B peructpe CX — [IIMHA CTPOKHU, a B PETUCTPe
DX — xoopauHaThl MO3ULIMK CTPOKM Ha IKpaHe.

NMPUMEHAHUE

DyHkuma ¢ HomepoM $13 npepbiBaHus $10 MCMONL3YETCs, HauYMHas C KOMIMbIOTEPOB Tuna AT.
Lns ntoBbIX KOMMLIOTEPOB Ty XXE Camyto onepaumio BbinosHAeT pyHkums $09 npepbisaHns $21
(paccmoTpeHa B pa3aene "TpepbiBaHns MS-DOS").

PaccMmoTpyM mpuMep BbIBOAAa Ha 3KpaH MUCIUICS OTACIbHBIX CUMBOJIOB M IIEJIBIX CTPOK.
Cospaiite B umHTerpupoBaHHoOM cpene Turbo Pascal HoBbI haiiyi, coxpaHuTe ero
non uMeHeM Intl0 2.pas M BBEAWTE B HErO TEKCT U3 JUCTUHra 17.4, nam oT-
Kpoiite 3ToT (daiil ¢ AUcKeThl npu oMol koMmaHasl File | Open (<F3>).

Jluctunr 17.4. Ilporpamma IntlO_2 .pas

program IntlO_2;

uses Crt;
var
i,a: byte;

c: integer;
s: string;

procedure SetCursor(x,y: byte); assembler;

asm
MOV AH, 02H
MOV BH, 00H
MOV DL, x
MOV DH,y
INT 10H
end;
begin
ClrScr;
{BEIBOJ] IOCHMMBOJILHO }
« for i := 49 to 57 do
begin
SetCursor (0,i-49) ;
c :=1 - 48; {KonuuecTBO NOBTOPEHMI}
a = i - 42; ({BalT aTpmbyTOB LBETHOCTH}
asm
MOV AH,09H ({®yHKUMSA BRIBOIa CHMMBOJA }
MOV AL, i {Kox BHBOOMMOI'O CMMBOJA }
MOV BH, 0 {llepBasa BumeocTpaHuual}
MOV BL, a
MOV CX,c
INT 10H
end;
end;
{BelBOO CTpOKM}
s := 'BuBOA cTpoku oyHKIMen $13';
ofor 1 =0 to 24 do

begin
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c [:= i#k; =
asm
MOV AH, 13H {®yHKUMA BBHBOIA CTPOKM}
Mov AL, 1 {/icnone30BaTh aTPMOYT IIBETHOCTM U II€PEMECTUTHL Kypcop}
MOV BH, 0 {IlepBas BuOeocTpaHuua }
MOV BL,7 {BaniT apubyTa LBETHOCTM}
LEA BP, [s+1l] {Appec cTpoku s}
mMov CX,c {InuHa BHIBOOVMOM CTPOKM }
Mov DL, 10 {KoopaunHara X}
MOV DH, i {KoopouHara Y}
INT 10H
end;
end;

end:

B niporpamme IntlO_ 2 ucrionb3yercst acceMoiiepHast npoiteaypa SetCursor (CM. mc-
TUHT 17.3), pa3dpaboTtaHHasi B MpeablaylleM pasnesie. BHavase Ha 3KpaH BBIBOISITCS pa3idu-
HBIMU LIBeTaMu LMMpbI oT 1 g0 9, mprUyeM KOJIMYECTBO CMMBOJIOB B KaXKIOW CTPOKE COOT-
BETCTBYET 3HaYCHUIO UMPHI. 3aTeM B KaXIOW CTpPOKe, HauMHasl ¢ OOWHHAIIATOTO CTOJIOIA,
Ha 3KpaH BBLIBOIATCH YaCTU CTPOKM JJIMHOM, COOTBETCTBYIOLIEN HOMepY cTpoku (puc. 17.1).

L B

22 Bul
BriB

4444 BEIBO

ES555 BeIBOIT

666666 BEIBOTI,

7777777 Buson ©
88888888 Brmong cT =
999999999 BmHBOL CTD
BeiBOL CTpO
BeIBOI, CTPOK
BeIBOIT CTPOKU
BeIBOI CTPOKN
BrelBOI CcTpOKM 0]
BEIBOI CTPOKM $a
BeiBon crpokm VaH
BEIBOZI CTPOKMU OaHK
BelBOLm CcTpoOKM OyHKIL
BriBOonm cTpoxu OyHKIU
BeiBon cTpoku OyHKIME
BelBOO CTpOKM OyHKIMENl
BreiBOnm cTpoku OyHKIMEN
BeBON CTPOKM OyHKIMEN $
BEIBOZ CTPOKM @PYHKUMEW §1
BoiBO# CTpOky OyHRLMEN 513=__

Puc. 17.1. Pe3ynstaTpaboTsi nporpammel INtlO_2

Undopmaums o Tekywein No3Muum Kypcopa
Jtst u3BiiedeHs HGOPMAIIMM O TEKYIE IMO3ULIMU Kypcopa MCITOJIB3YIOTCS CIICTYIOIIe

GyHKuMM TipepbiBaHus $10.

+ $01 — ycraHOBKa pa3Mmepa Kypcopa. Pasmep Kypcopa kose6nercsa ot 0 go 13 nisg MoHU-
TopoB EGA unu ot 0 1o 7 njst OOJBIIMHCTBA LIBETHBIX MOHUTOPOB.

*  $03 — omnpeneneHue TEKYIIMX KOOpAMHAT Kypcopa. Ilociie BbI30Ba MpepbIBaHUSI HOMEDP
CTpOKU conepxxutcs B peructpe DH, a Homep cronioua — B peructpe DL.
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+  $08 — urenme cuMmBoma W Oaiita aTrpmOYTOB LBETHOCTH. I[locije BbI30Ba IPEPHIBAHUS
CUMBOJT XpaHUTCST B peructpe AL, a 6aiiT atpuOyToB 1BeTHOCTM — B peructpe AH.

PaccMoTpuM ucronb3oBaHue dTHX (ByHKUMIA mpepbiBanus $10 Ha mpuMepe NeMOHCTpa-
LIMOHHOM Tporpammel. Cosmaiite B mHTerprpoBaHHoM cpene Turbo Pascal Hoswiii aitn, co-
coxpaHuTe ero nox umeHeM Intl0_3.pas u BBeIMTE B HETO TEKCT U3 JIMCTUHTA
17.5, win otkpoiite 3T10T (aili ¢ auckersl npu nomoui KomaHasl File | Open
(<F3>).

Jinctunr 17.5. MNporpammva Int10_3. pas

program IntlO_3;
uses Crt;
var
X,y,a,Cc: byte;
PressedKey: char;

procedure SetCursor (x,y: byte); assembler;
asm

MOV AH, 02H

MOV BH, 00H

MOV DL, x

MOV DH,y

INT 10H
end;

begin
ClrScr;
{BrBOom cTonbioB 1mdp or 0 mo 7 C pas’aMyHBEMKM aTpubyTaMm uBeTa}
for y := 0 to 7 do

begin
for x :="1 to . 15=de
begin
TextColor (x); {IBeT cumMmBOJa}

TextBackGround(y); ({liBeT doHna}
Write (Chr (y+48)); {BeiBOO uudper}
end;
Writeln;
end;
x := 0;
vV o= 0;
repeat
SetCursor (x,Vy):
asm
{OnpepensaeM 1mdpy B TeKymey NOSULMK}
MOV AH,08H {®yHKUMS YTeHMus CHMMBOJA }

MOV BH, 0 {llepBas BMOmeocTpaHuua}

INT 10H

MOV c,AL {CoxpaHusieMm cuMBOJI}

MOV a,AH {CoxpauseM aTpubyT}
end;
c := c - 48; {3nHaueHue Texkymey umbpw}
asm

{OnpepenseM pa3Mep Kypcopa B
COOTBETCTBMM C PACIIOJIOXEHHOM IIOn HYM Ludpon }
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MOV AH,01H {®yHKuUMA yCTaHOBKM pas3Mepa Kypcopa}
MOV CH,c {BepxHasa rpaHuifa xypcopa - B
COOTBETCTBUM TEKylleMy CUMBOJY }
mMov CL, 07 {HuxHsas rpauuiia kKypcopa}
INT 10H
{OnpexensaeM xoopmuHaTH Kypcopa}
MOV AH, 03H
MOV BH, 00
INT 10H
MOV x,DL
MOV y, DH
end;
{OrobpaxaeM rHOOPMAIIMIO O TTOIUIIUN
Kypcopa C yd4YeTOM TEeKyUMX aTpubyTOB LBETHOCTH}
TextAttr :@:= a;
SetCursor (20,0);
Writeln('Mosmumsa xypcopa: x=',x:2,'/y=',y:2);
SetCursor(x,y):; ({Bo3BpamaeMm Kypcop}
PressedKey := ReadKey; {OxupmaeMm HaxaTus KjlaBuum}
{UzMeHsEeM KOOPOMHATY B BaBUCHUMOCTM OT KJaBumm }
case PressedKey of
#72: if y>0 then Dec(y): {Crpenka BBepx}
#75: if x>0 then Dec(x); {Crpenka BieBO}
#77: 1f x<14 then Inc(x); {Crpenka BnpaBo}

#80: 1f y<7 then Inc(y); {Crpenka BHM3}
end;
until PressedKey = #27;

end.

Pesynbrar paboTHl 3TOM IporpaMMBI TIpeICTaBIeH Ha puc. 17.2.

i1 yCTaHOBKM TO3WIIMM Kypcopa WCIIONb3yeTcsT acceMOyiepHast mipoieaypa SetCursor,
pazpaboranHas B jguctuHre 17.3. Ilockonbky mporpamma IntlO 3 meMOHCTpUpPYET MeTOIbI
ToJlydeHUsT WHGOPMAIIMM O TEKYIIeM COCTOSSHMM Kypcopa, TO IJIsI YCTaHOBKM aTpUOYyTOB
IIBETHOCTA W BBIBOIA CTPOK OBUIM HMCIIOJB30BaHBI HE PACCMOTPEeHHBIE paHee (hYHKIIUM IIpe-
puBanusa  $10, a mpouenypsr Momyneir Crt m System.

Nozunusa kKypcopa: x=13/y= 0

Puc. 17.2. Pe3ynbtat paboTbl nporpammbl INtl0_3

IlepBast yactp mporpammbl IntlO_3 BBIBOZMT Ha 3KpaH KoMIbloTepa 15 cTonOIIOB
mudp ¢ pasTUIHBIMU aTpuOyTaMu IIBETHOCTH. B mukie repeat M3 BTOPOil YacTU IIpO-
TPaMMBI BBITTOTHSIOTCS CIIEAYIONINe OeHCTBUS.

1. Kypcop yctaHaBinuBaeTcsl B ITO3WLIMIO, COOTBETCTBYIOIIYIO 3HAYCHMSIM TIEPEMEHHBIX X U

y, KOTOpBIe XPaHST TEKyIIHe KOOPAMHATH Kypcopa.
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2. TIpu nomomm dyHkuun $08 mpepoiBanus $10 usBIekaeTcss CUMBOJ (COXpaHSIETCS B
MepeMeHHOI C) U3 TeKyIel MO3UIIMK Kypcopa M ero aTpuOyThl IIBETHOCTU (COXPaHSIOT-
cs B TIEpeMEHHOI a).

3. JI1a moiy4eHUs: abCOTIOTHOTO 3HayeHUs LM@pPhI, U3 Koda COOTBETCTBYIOIIEIO CHMMBOJA
BbIUMTaeTcs yucio 48 (kom cuMmBosia "O").

4. Tlpu nmomomm yHKUMM $01 mpepbiBaHus $10 ycraHaBiIMBaeTcs pasMep Kypcopa. Pas-
Mep Kypcopa OIpelesisieTCss BICOTOM ero BepxHel IpaHUIbI (comepskumoe perrctpa CH)
M BBICOTOIl ero HUXXHel rpaHuubl (comepxxuMoe peructpa CL). JIns ctaHmapTHOro Kyp-
copa B BUE CHMBOJIA MOTYEPKUBAHUSI HWKHSIS WM BepXHsisl TpaHUIBI paBHBI $07. st
MOJIHOTO Kypcopa B BuIe IPSIMOYIOJIbHUKA BepxXHss TpaHuna paBHa $00, a HUKHSIS —
$07. Takum oGpa3oM, B MO3ULKUK CUMBOJIOB "O" Kypcop HOJIKEH ObITh ITOJIHBIM, B I1O-
3UIMY CUMBOJIOB "7" — CTaHIApTHBIM, a B MO3UIIMHA OCTAJILHBIX CUMBOJIOB MMETh IIPO-
MEXXYTOUHBINM pa3Mep.

5. TIpu momouu ¢yukuuu $01 npepsiBaHus $10 omnpenensiioTcss TEKyIIME KOOPAWHATHI
Kypcopa (COXpaHSIOTCS B ITEPEMEHHBIX X U V).

6. CraHmapTHOI IepeMEHHOM aTpuOyTOB LIBETHOCTM TexXtAtrr IpUCBavBaeTCd 3HAYCHHE
MepeMEHHOMR a, XpaHsIleil aTpuOyThl TeKylllero cumBoia. Kypcop ycTaHaBIMBaeTCsI B IO-
3ULIMIO CIipaBa OT cToibLoB Ludp. [Ipu momomm npouenypsl Writeln BbIBOIMTCS WH-
dopMaLms 0 Kypcope ¢ TeKyIIMMK aTpuOyTramu 1iBeta. Kypcop Bo3Bpaliaercsi B IO3UIIMIO,
COOTBETCTBYIOILYI0O KOOpAMHATAM X M Y.

7. B 3aBHCHMOCTHM OT TOTO, KaKasl HaxkaTa KJaBUIIla C M300paxkeHUEeM CTPEJIKU, U3MEHSICTCS
3HaYeHHME OIHOM M3 KOOpAMHAT Kypcopa.

8. BbIxog u3 Lukiia — no KjaaBuile <Esc>.

YnpasneHue aucrnsieemMm B rpadpu4eckom pexumme

PaccMmoTpuM paboTy B rpadmMyeckKoM pexXuMe Ha IIpUMepe HCIIOJNb30BaHUSI IBYX (DyHK-
uuit npepeiBanug $10: $00 — BeIOOp pexuma (TeKCTOBBI miau rpaduyeckuit) u $OC —
BBIBOII HA 9KpaH IIBETHOM TOYKH.

» OcTtanbHble (DYHKIMU, UCTIOIb3YeMble MPpU padoTe ¢ rpaduKoii onvcaHbl B mpuiaoxeHuu I

B cnyuae BbIGOpa dyHKkiMu $00, BUA pexxuma yKasbiBaeTcs B peructpe AL. Hampumep,
OOBIYHOMY TeKcTOBOMy 16-mBeTHOMY pexumy 80x25 coorBercTByeT 3HaueHune AL=$03, a
rpacdudeckoMy 16-1BETHOMY pexumy c paspeineHueMm 320x200 — sHaueHue AL=$OD. B
cllydae MCITOJb30BaHus ¢yHKIuK $0C, LBET TOYKM coxpaHsieTcsl B peructpe AL, koopavHa-
Ta T10 Topu3oHTaau — B peructpe CX, a KoopAuHaTa Mo BepTUKaIM — B peructpe DX.

PaccMmoTpuM mpuMep IporpamMMbl, 3alOJIHSIONIEN 3KpaH IBETHBIMM JIUHUSIMU B rpadu-
yeckoM pexume. Cospalite B MHTerpupoBaHHOI cpene Turbo Pascal HoBwIi aiin, coxpa-
HUTe ero moa mmeHeM Intl0 4.pas M BBeOUTE B HEro TEKCT M3 JUCTHHra 17.6,
WM OTKPOMTE 3TOT (ailsl ¢ auckeThl mpu rnmomoim komaHasl File | Open (<F3>).

|

Jivctunr 17.6. Mporpamma Int10 4 .pas

program Intl0 4;

uses Crt;

begin

asm

{llepexon B rpadmyeckuii pexmum}
MOV AH, 00 { OyHKLUM S repexoma B Trpa¢uu. pexum}
MOV AL,ODH {Pexum 320x200, 16 useTos}
INT 10H
{BEIBOOUM pPsIIT IIBETHHX TOUYEK}
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MOV BX, 00 {HauanbHel1 LBeT}
MOV CX,00 {HauvanbHent cronbel}
MOV DX, 00 {HauansHasa cTpoka}

@1l: MOV AH,0CH {®yHKUMS BHBOIA TOYKU}
MOV AL, BL {YcraHoBUTE uUBeT}

INT 10H
INC CX {YBenmuuuTe HOMep cToJsbua}
CMP CX,320 ({HJocTuruyT ctomnberr 3207?}
JNE 01 {Ecinu HeT, TO IIOBTOPSIEM LMK}
MOV CX, 00 {Ecnmu ma, TO cCcOpacHBaeM CUETUMK}
INC BL {llepexomuM K ClenyomeMy LUBeTy}
INC DX {llepexomumMm K Cllenyollell CTpoke}
CMP DX,200 ({HocTurHyTa mu cTpoka 2002}
JNE @1 {Ecau HEeT, TO IIOBTOPSIEM UMKI)
end;
ReadKey;
asm
{Bo3BpaT B TEKCTOBEII DPEXUM}
MOV AH, 00
MOV Al,03 {TekCTOBLI I[IBETHO PEXUM}
INT 10H
end;

end.

PesynbraT paboThl 3TOM MporpaMMbl MpeacTaBieH Ha puc. 17.3.

Puc. 17.3. PesynbTat pabotsl nporpammel INtlO_4

3anpoc nHpopmaumm 06 YyCTPOMCTBAX U O COCTOSSHUN CUCTEMBbI

3anpoc uHMoOpMaLMK 00 YCTPOMCTBAX M O COCTOSIHUM CUCTEMBI BBIMOJIHSIETCS IIPU I0-
MoIlU cienyomnux npepbiBanuii BIOS.

* $10 (¢pynkuusa $OF) — 3anpoc o BUIEOPEKUME.
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e $I1 — 3ampoc crnucka MOIKJIIOUEHHOTO 000pYIOBAHMS.
*+ $12 — 3ampoc oOobema 6a30BOI OTIEPAaTUBHOM MTaAMSITH.
e $13 (dpyHkumsa $08) — szarpoc MHMOPMALIMU O JUCKE

PeanusyeM AeMOHCTpAIIMIO 3TUX TIpepbIBaHUi B OfAHOI mporpamme. Co3maiite B MHTET-
pupoBaHHoit cpene Turbo Pascal HOBBIN (haiiyl, coxpaHuTe €ro TIoH WMEHEM
Int_Qry.pas u BBeguTe B HETO TEKCT W3 JIMCTUHTA 17.7, MM OTKpo#Te 3TOT (haiin
C IUCKETHI TIpH oMot KoMaHae! File | Open (<F3>).

Jiuctunr 17.7. MNporpamma Int_Qry.pas

program Int Qry;

uses Crt;

var
rAL, rAH, rBH, rDL: byte;
rAX, rCX: word;

begin
ClrSc;
{OnpenensieM rmapaMeTps BuIeopexuma }
asm
MOV AH, OFH
INT 10H
MOV rAL,AL
MOV rAH, AH
MOV rBH, BH
end;
Writeln ('IllapamMeTpe BUIOeopexmMma: ') ;
case rAL of
Writeln('TexcroBrit (40x25) 16 oTTeHKOB ceporo');
Writeln ('TexkcToBEi (40x25) 16 uBeTOB');
Writeln ('TekcToBElt (80x25) 16 oTTeHKOB ceporo');
Writeln('TexkcToBrm (80x25) 16 uBeToB')
Writeln ('T'padpuueckuin (320x200) 4 usera');
Writeln ('I'paduveckuit (320x200) 4 orTenka ceporo');
Writeln ('T'papuueckuin (640x200) 2 usera');
: Writeln('TekcrToBrmt (80x25) 3 usera');
SOD: Writeln('T'padpuueckuit (320x200) 16 uBeToB');
SOE: Writeln('Tpaduueckuit (640x200) 16 useToB‘);
SOF: Writeln('Tpadmueckmit (640x350) 3 usera');
$10: Writeln('T'pad¢mueckuin (640x350) 16 uBeToB');
$11: Writeln('T'pagpmueckmit (640x480) 2 usera');
$12: Writeln('T'paduueckuit (640x480) 16 useros'):
$13: Writeln('Tpaduuecknit (640x480) 256 userToB');
end;
Writeln ('llmpuHa skpana - ',rAH,' cuMmsBojoOB');
Writeln ('AxTMBHaA BuIeocTpanuia - ',rBH);
ReadKey; :

~N oy Ul W PO

{OnpepensieM CIIMCOK TIONKJTOUYEHHOTO OOOpynoOBaHMA}
asm

MOV AH,11H

INT 11H

MOV rAX,AX
end;
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Writeln('') ;
Writeln ('MudopMaumsa O IOOKIIOYEHHOM OBGOPyHmOBaHuUM: ') ;
if rAX and $01 = 0 then {Ecau 1-11 6mr AX = 0}
Writeln ('Her muckosoma');
if rAX and $02 = 2 ({Ecnu 2-i1 6bur AX = 1}
then Writeln('EcTe conpoueccop')
else Writeln('Comnpoueccopa Het');
Write ('O6BeM raMsaTy Ha MATEPUMHCKOM mjaTe: ' ) ;
case rAX and $SOC shr 2 of {IllpoBepka 3 u 4 6Guro AX}
1: Writeln('1l6K');
2: Writeln('32K'");
3: Writeln('64K u Gonbme');
else Writeln('He onpegnenen');
end;
Write ('HauasabHEII BUOEOPEXVM: ') ;
case rAX and $30 shr 4 of {lpomepka 5 m 6 6GuroB AX}
1: Writeln('UBeTHon 40x25");
2: Writeln('lBeTHon 80x25');
3: Writeln('UepHo-Genem 80x25');
else
end;
Writeln ('KomnuecTBO mmckoBomoB: ', (rAX and $CO) shr 6 + 1); (7,8}
if rAX and $1000 shr 12 = 1 then ({IlpoBepka 13-ro 6ura AX}
Writeln ('EcTp znxoicTuk');
Writeln ('KonuuecTBO IIapallyIeNbHEX IOPTOB: ',rAX shr 14); (15,16}
ReadKey ;
{3anpoc obbemMa oOIepaTMBHON NaMATH} )
asm '
INT 12H
MOV rAX, AX
end;
Writeln('"');
Writeln('O6seM 06az0BOV onepaTUBHOM maMsatm: ',rAX,'K');
ReadKey ;

{3anpoc mHbOpPMalLIMU O AUCKeE}
asm
MOV ‘AH, 08H
MOV DL,80H {3anpammBaeM nHOOPMAIIMIO O XECTKOM IOUCKEe}
INT 13H
MOV rCX,CX
MOV rDL, DL
end; f _
Writeln(''");
Writeln ('MHbopMaLMss O XKECTKOM IOuUCKe:');
Writeln('CekTopoB: ',rCX and $3F); ({Ilepeue 6 ©GuToB}

Writeln ('UmmuuppoB: ',rCX shr 6); {Ocranbuele 10 6GuToB}
Writeln ('KoJmMueCTBO XECTKMX OMCKOB Ha IIEPBOM KOHTposepe: ',rDL);
ReadKey ;

end.
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MpepbiBauna MS-DOS

Hekotopble npepbiBaHus, oOpabaTbiBaeMble omepauuMoHHoW cuctemoil MS-DOS, my6-
JTpyloT TipepbiBaHusa BIOS, omHako OHM TIpoIlie B WCTIOTH30BAHUU W MEHBINE 3aBUCST OT
anmapaTHoil peanu3auuu, 4yeM BIOS-anamoru. IlpepsiBanusim MS-DOS cooTBeTCTBYIOT
HoMepa oT $20 10 $62, omHAKO OCHOBHBIMHU SIBJISIFOTCSI TOJIBKO 8 M3 HUX.

* $20 — 3aBeplieHUE MPOrpaMMbl U Mepeaaya ynpasiaeHusi cucteMe MS-DOS.

«  $21 — 3zampoc ¢yukimit MS-DOS. Oto npepsiBaHne MS-DOS ucnonb3yercs: yarie
BCETO, TaK KaK ITO3BOJISIET BBHITIOMHSITH MHOXECTBO CHCTEMHBIX OITEpalliii B COOTBETCT-
BUM ¢ HOMepoM (YHKIIMH, 3amucaHHOM B peructp AH.

* $22 — ampec TIOATIPOTPaMMBI OOpaOOTKM 3aBEpIICHMS 3aIadm.

« $23 — agpec mMOANMpPOrpaMMBbI, pearMpylolieii Ha HaxaThe KOMOMHALMK KJIaBHII
<Ctrl+Break>.

* $24 — ampec TOAIIPOTPaMMBI, pearupyloieil Ha (aTajbHyI0 ONTHOKY.

* $ 25 — mpsMoe YTeHUe ¢ AuckKa.

*  $26 — npsiMas 3amKch Ha JMCK.

« $27 — 3aBepiieHue MpOrpaMMbl, KOTOpasi OCTAaeTCsl Pe3UIEHTHOM. Mcronb3yercst mjist co-
XpaHEHUs B TTAMSTH TIPOTPaMM, BBITIOTHsIEMBIE (DATBl KOTOPBIX MMEIOT PACIIpEeHUe . Com.

B a10it r1aBe OyayT paccMOTpPEeHbl TOJABKO Te (DYHKIIMM TMpepbiBaHUs $21, KOTOpble Mpen-
Ha3HA4y€HHbI 7151 paboThl C 3KPAaHOM, KIaBMATypoii, IPUHTEPOM M TaiiMepoM. [lpyrue pyHK-
uuu npepoiBanus $21 (Hampumep, TpeaHa3HaYeHHbIE 1Tt paboThl ¢ (hailIoBON CHCTEMOI U C
JUCKaMU) Ha TIpUMepax paccMaTpUBaThCsl He OyIyT. '

» CrnpaBoyHMK 1O OCHOBHBIM TpepbiBaHusAM MS-DOS Haxomutcst B mpunoxenuu I.

BbiBOA Ha 9KpaH CUMBOJIOB N CTPOK

J7is1 BbIBOJA HAa 9KpaH CHMBOJIOB C TEKYIIMMHU TMapaMeTpaMy IIBETHOCTA W B TEKYIIel Mo-
3UIIMKU MCTONb3yeTcs: GyHKimss ¢ HomepoM $02 mpepwiBaHust $21, a aas1 BbIBOAA CTPOK —
¢ynkumn ¢ Homepamu $09 n $40 Toro xe npepeiBaHus. M3MeHuM, pa3paboTaHHYIO B Ha-
yaje 9Toi rnaBbl, mporpammy IntlO_2 (auctunr 17.4) ¢ ucnonb3oBaHueM (YHKIMIA Tpe-
peiBanust $21. Otkpoiite B mHTerpupoBaHHoU cpemse Turbo Pascal daiin IntlO_2 .pas,
COXpaHHTE €ro Mmoj MMeHeM Int21 1.pas. Ml BHecuTe B HEro U3MEHEHUs, BbIIE- § 1
JIEHHbIE TIOJNY>XXUPHBIM HIpUdTOM B JucTUHTe 17.8, MM OTKpoiTe 3TOT (hailn ¢ auc- m
KeThl Tipu TiomoInn kKoMaHasl File | Open (<F3>). =]

Juctuir 17.8. MNporpammva INt21_1.pas

program Int21 1;

uses Crt;
var
i: byte;

c: integer;
s: string;

procedure SetCursor (x,y: byte); assembler;
asm

MOV AH, 02H

MOV BH, O0H

MOV DL, %

MOV DH,y
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INT IOH
end;

begin
CleS8ecr;
{BrelBO NNOCMMBOJILHO}
for i := 49 to 57 do
begin
SetCursor (0,i-49);
for ¢ :=1 to i - 48 do

3

asm
MOV AH,02H (®yHxiumMs1 BLIBOIla cuMBoOnal
MOV DL, i {Kon BLIBOIMMOTO CMMBOJA}
INT 21H
end;
end;

{BHIBOL CTPOKM Ha YyCTPOMCTBO}
for i :=0 to 24 do

begin
S := 'BuHBOA CTPOKM OyHKIMern $40';
SetCursor (30,1i) ;
c := i+1;
asm

MOV AH,40H {®yHKIMS BLHIBOIA CTPOKM}
MOV BX,01H {YerporicTBO BHIBOIA)
LEA DX, [s+1] {Ampec CcTpoku s}
MOV CX,c {IymaHa BBEIBOIVMMOM CTPOKM)
INT 21H
end;
end;
{CTaHmapTHEIL BLHIBOI CTPOKM}
SetCursor (0,10) ;
s := 'BeBon CTpoku OyHKImen 09$';
asm
MOV AH,09H {®yHK1Ma BHIBOIA CTPOKM}
LEA DX, [s+l1l] {Ampec cTpoku s}
INT 21H
end;
end.

B ciyyae ucnonb3oBaHus PpyHKIMKU ¢ HOMepoM $40 B peructpe BX HeoOxomumo yka-
3aTh YCTPOMCTBO BbiBoAa. 3HaueHUI0 01 COOTBETCTBYeT dKpaH MOHUTOpa (CTAaHIAPTHOE YCT-
pOMCTBO BbIBOMA), a 3HaueHMIo 04 — mpuHTep. TakuM oOpazoMm, MpH MOMOIIM (DYHKIIMU
$40 cTpokM MOXHO BBIBOAWTH HE TOJBKO Ha 3KpaH, HO W Ha mpuHTep. O6paruTe Takxe
BHMMaHUE Ha TO, YTO B Clyyae BbIBOJA CTPOK Ha dKpaH IMpHU MoMoiu (GyHKIuu $09 Henab3s
YKa3aTh KOJNIMYECTBO BHIBOAMMbIX CMMBOJIOB, a KOHEL CTPOKM OIpenesserca cuMBoioM “$7.

BBog CMMBOJIOB C KNlaBUaTYypbl

JI1s1 BBOmA CMMBOJIOB C KJIABMATYPhI MCITOJB3YIOTCS Cleyole (hyHKIIUU MpephIBaHUS

$21.

$01 — BBOm cMMBOJIA C €ro OTOOPaXXEHUEM Ha 3KpaHe.
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+ $06 — BBO; CHMMBOJIA CO CTAaHIAPTHOIO YCTPOICTBa BBoAa (OOBIYHO KJIABMATYpHI), a
TaKXKe BBIBOJ CMMBOJIA Ha CTaHOAPTHOE YCTPOMCTBO BhIBOAA (OOBIYHO 3KpaH MOHMUTOPA).
« $07 — BBOA cCMMBOJA C KJIaBUATyphl 06e3 ero BbIBOIA HA 9KpaH U 0e3 MPOBEPKU HaXKaTUS

koMOuHauuu kinaBum <Ctrl+Break>.

*  $08 — BBOA CMMBOJIA C KJIaBMAaTypbl 0€3 €ro BBIBOJA HAa SKpaH U C IPOBEPKOM HaXKaTUS
komOuHanuu knasuin <Ctrl+Break>.

* $ OA — BBOI CUMBOJIOB B Oy(epHYyI0 00JacTh MaMsITH.

PaccMorpuM umcnonb3oBaHue 3TUX (GyHKIMI Ha mpumepe. CozpmaiiTe B MHTETpUPOBaH-
Hoii cpene Turbo Pascal HOBBIN (haily, coxpaHuTe ero nox uMmeneM Int2l 2.pas
U BBEAUTE B HETO TEKCT U3 JucTUHra 17.9, wim orkpoiite 3ToT aiil ¢ NUCKEThl MpU
nomoiuu Komanasl File | Open (<F3>).

Jncturr 17.9. Mporpamma INt21_2 . pas

program Int2l1_2;
uses Crt;
type
Buffer = Record
MaxLen: byte;
ActLen: byte;
Chars: array(1l..254] of char;
end;
var s: string;
i: integer;
c: char;
Buf: Buffer;

procedure EnterString (fNum: byte);

begin
s:="'Y
Writeln ('BBemuTe cTpoky: ');
for i := 1 to 255 do
begin
asm
MOV AH, fNum {®dyHKLUMSA BBOIA CMMBOJIA C KJaBUaTypH}
INT 21H :
MOV c,AL
.end;
if c=#13 then break; {Ecoiu nmaxaTa kiaBmma Enter}
s =385 + C;
end;
Writeln('BBemeHa ctpoka "',s,."'"');
end;
begin
ClrScr;
EnterString ($01); {BBOO CMMBOJIOB C OTOO6paxeHueM}
EnterString ($07); {BBom cmmMBOJIOB Oe3 oTobpaxeHuA}
{BBom ctpoku B OBydep}
Write ('BBemuTe [nMHy CTPOKM IUId BBOma: ')i'

Readln (Buf.MaxLen) ;
Inc (Buf.MaxLen) ; {YBenuuuBaeMm 6ydep C ydeToM CMMBOJIA KOHIIa CTPOKM}
Writeln('BBemuTe CcTpOKy M HaxMuTe Enter: ');
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asm
MOV AH, ORH
LEA DX,Buf {Ampec cTpykryps Oydepa}
INT 21H .
end;
Write ('Comepxumoe Bydepa: ');
for i:= 1 to Buf.ActLen do Write (Buf.Chars[i]);
ReadKey;
end.

BBom cTpoku ¢ OTOGpakeHHeM CHMBOJIOB Ha DKpaHe M 0e3 UX OTOOpakeHUsI Ha JKpaHe
peamu3oBaH B mporenype EnterString, B KOTOpylo B KadecTBe MapamMeTpa IepeaaeTcst
HoMmep GbyHKUMK TpepbiBanus $21. JIas BBOOa CMMBOJIOB C IIOC/IEAYIOLIENA 3aIlMChIO B OY-
dep, B TIporpamMme orpenesieHa cTpyktypa tura Buffer, ampec KoTopoil 3amuchiBaeTcs B
peructp DX mepen BbI30BOM TpepbIBaHUsI. DTa CTPYKTypa COCTOMT U3 TpeX MoJieil: MaKCH-
MaJIbHOM JJIVMHBI BBOAVWMOW CTPOKM, (hbaKTW4ecKasi IJIMHA BBEICHHOM CTPOKM M MAacCUB
cuMBoJioB. [Ipu omnpeneneHUM MaKCHMMaJbHOM UTMHBI BBOAWMOM CTPOKU CJIEIyeT YUUTHIBATDH
TO, 4TO CTpOKa B Oy(depe Bcerma OKaHYMBAETCSI CUMBOJIOM KOHIA cTpoku (kox 13), a 3Ha-
YUT HaKTUIEeCKU, MaKCUMaJIbHas TJIMHA YMEHbIIaeTcsl Ha emuHuUITy. [lociie BbI3oBa Mpephi-
BaHMs (pakTUYecKasl IJIMHA BBEJACHHOM CTpOKM OymeT 3amucaHa B rose Actlen.

ITeuatn

JI1st BbIBO/IA Ha TeYaTh MCIONb3yeTcs aBe (pyHKumU mpepbiBanus $21. Tlepsas U3 HUX —
¢ HoMepoM $05 — WCITONb3yeTcsl sl Tepenadyyd Ha MPUHTEP OTHOIO CHMMBOJIA, XPaHUMOTO B
peructpe DL. Bropast dyHkiuust — ¢ HomepoMm $40 — umcronb3yercst ISt Tiepegadyn B IIPUH-
Tep MaHHBIX (DUKCUPOBAHHOM IIMHBIL. PaccMoTpum 3to Ha mpumepe. CosnmaiiTe B MHTETpU-
poBaHHOU cpene Turbo Pascal HOBBIN (hail, coxpaHWTe ero TOX WMEHEM
Int21 3.pas M BBeIWUTE B HETO TEKCT M3 JUCTUHra 17.10, WM OTKpPOWTE 3TOT @
aiin ¢ muckeTsl pu nomoy komaHae! File | Open (<F3>). e |

Jinctunr 17.10. MNpopammva INt21_3 . pas

program Int21 3;°
uses Crt;
var
s: string;
i: integer;
c: chazx;
begin
ClrScr;
Write ('BBemuTe cTpoky: ') ;
Readln(s) ;
{lleyaTh NOCUMMBOJILHO}
for i :=1 to Length(s) do
begin
c := s[i];
asm
MOV AH, 05
MOV DL, c
INT 21H
MOV DL,OAH {CMMBOJ KOHIIA CTPOKM)
INT 21H
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end;

end;

{llewuaTs CTPOKM USIUKOM}

i :=Length(s) ;

asm
MOV AH, 40H
MOV BX,04H {®ainoBEIT HOMEpD NpMHTEpa}
MOV CX,1i {KommuecTBO BHBOIOVMEIX CHMBOJIOB}
LEA DX, s {Anpec cTpokm}
INT 21H

end;

end.

B pesynbrare BbIBoma cuMBosia nepeBona crpoku (kom 10 — $OA), B miepBoii yacTu mpo-
rpaMmbl Int21 3, KaXnblii CAEAYIOIIM CMMBOJI OyIeT HaredaTaH B TOM K€ MO3UIIMKM, HO Ha
CTpOKy Huke. [l Toro 4toGbl MeyaTh HaYMHAJACh C Hayaja CTPOKH, MOCJIEe CUMBOJA MEPEeBO-
IIa CTPOKM, Ha MPUHTED JOJDKEH IEPeNaBaThCsl CMMBOJI BO3Bpara Kaperku (kom 13 — $0D).

PaboTta c cucreMHbiM TaiMepom

st paGoTel ¢ TaiMEpOM MpeaHasHayeHbl (QYHKLIUKM mpepbiBaHus $21 ¢ HoOMepamMu OT
$2A no $2E. PaspaGoraeM mporpammy, KOTOpasi OyAeT BbIBOAWTb B JICBOM BEPXHEM YLy
9KpaHa MH(pOpMalMIO O TeKyllel narte, a B IpaBOM BepXHeM — O Tekyllem BpemeHu. Cos-
nmalitTe B MHTerpupoBaHHOI cpeme Turbo Pascal HOBBIN (haitn, cCOXpaHUTE €ro IO :
uMeHeM Int21l 4.pas u BBeOUTE B HETO TEKCT M3 JUCTUHra 17.11, miam oTkpolite [ﬁ'ﬁ
oT0T hailyl ¢ JUCKeThl npu nmomowu KoManabl File | Open (<F3>). 24

Jiuctunr 17.11. MNporpamma INt21_4 .pas

program Int21_4;
uses Crt;
type
DateType = record
Year: word;
Month: byte;
Day: byte;
end;
TimeType =" record
Hour: byte;
Minute: byte;
Second: byte;
end;
var
PriorDate,CurDate: DateType;
PriorTime,CurTime: TimeType;

procedure SetCursor(x,y: byte); assembler;
asm

MOV AH, 02H

MOV BH, 00H

MOV DL, x

MOV DH,y

INT 10H
end;
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{JononHeHMne CTPOKM HYJISIMKM cJjeBa}
function PadL (num,len: byte): string;
var
s:string[2];
i: integer;
begin
Str (num, s) ; {Ilpeobpasyem uuCIIO B CTPOKY}
if Length(s) < len {Ecau Heobxommmo HOMOJIHUTH }
then-Radls =i Y@kt suelses;Padlgi=. S;
end; :

begin

ClEScxy’;
while not KeyPressed do
begin
{Onpepnensem pmarty}
asm
MOV AH, 2AH
INT 21H
MOV CurDate.Year,CX
MOV CurDate.Month, DH
MOV CurDate.Day, DL
end; )
if (CurDate.Year <> PriorDate.Year) or
(CurDate.Month <> PriorDate.Month) or
(CurDate.Day <> PriorDate.Day)

then begin
PriorDate.Year := CurDate.Year;
PriorDate.Month := CurDate.Month;
PriorDate.Day := CurDate.Day;
SetCursor (0,0); *
Write (PadL (CurDate.Day,2), '.',
PadL (CurDate.Month,2), '.',
CurDate.Year) ;
end;
{OnpepenseMm BpeMmsd}
asm
MOV AH, 2CH
INT 21H

MOV CurTime.Hour,CH
MOV CurTime.Minute, CL
MOV CurTime.Second, DH
end;
if (CurTime.Hour <> PriorTime.Hour) or
(CurTime.Minute <> PriorTime.Minuteé) or -
(CurTime.Second <> PriorTime.Second)

then begin
PriorTime.Hour := CurTime.Hour;
PriorTime.Minute := CurTime.Minute;
PriorTime.Second := CurTime.Second;

SetCursor (72,0);
Write (PadL (CurTime.Hour,2), ':',
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PadL (CurTime.Minute,2), ':',
PadL (CurTime.Second, 2)) ;
end;
end;
end.

B mporpamme Int21 4 dynkumuss PadL BosBpamaer 4ucio num, MnpeoOpa3oBaHHOE B
CTPOKY U JONOJIHEHHOEe HyJsIsMu 10 WIMHE len. KeyPressed — 310 dynkumss momynst Crt,
KOTOpasi BO3BpalllaeT 3HayeHue True TOJbKO B TOM cCllydae, eciv Oblla HaxaTa Kakasi-JInbo
KJaBWIlla Ha KiaBuatype. CMeHa JaThl U BpeMEHM Ha 3KpaHe IMPOUCXOAUT TOJBKO B TOM
ciydae, eclii TpeAbIaylee 3HaYeHWe AaThl M BPEMEHM HE COBIANAeT ¢ TEKYIIMM 3HauYeHUEM
nmatel. TakuM 00pa3oM, JaTa CMEHsIETCsI Ha 9KpaHe B MOJHOYb, a BpeMsl — €XeCEKyHIHO.

JIJIsT yCTaHOBKUM JTaThl M BPEMEHM MCIIOJB3YIOTCS MpepbiBaHus $2B u $2D. Ilpu atom
MaHHBIE O TOfe, Mecslle, THE, Yace, MUHYTEe M CEKYHIE COXPAHSIOTCS B TeX X€ perucrpax,
M3 KOTOPBIX OHU CUWTBLIBAIOTCS TMPU BBI30BE MpepbiBaHUil $2A u $2C.




Turbo Vision

Turbo Vision — 3T0 0GBEKTHO-OPUEHTUPOBAHHASA TIPUKIATHAS CUCTEMa, IpeaHa3HAYeH-
Hasl [T pa3paboTKK MporpamMm, paboTaloNIMX B MYJIbTUOKOHHOM JIMAJIOrOBOM pexume. Jlis
MOJIHOTO OMMCAHUS 3TOM CUCTEMBbI MOTpedyeTcs OTAe/bHAsl KHUra, MO3TOMY B JaHHOW IJiaBe
pacCMOTpEHBI TOJILKO 0a30Bble IMOHSITUSI, U pa3pabOoTaHbl HEOOJbIINE MPOrPAMMBI, IEMOH-
CTpUpYIOIINE 3TU Bo3MOXHOCTH Turbo Vision.

Ilo cyrn, Turbo Vision — 3T0 mepapxusi TUIOB (MJIM "KJIacCOB", €CIIM TPUACPXKUBATHCS
TePMUHOJIOTUHM O0BEKTHO-OPUEHTUPOBAHHOIO MporpaMMupoBanust). [Iporpamma, HamucaH-
Hasg ¢ WCIIOJb30BaHMEM cpencTB Turbo Vision, mpencrasisier coboii Habop 0O0BEKTOB (OTO-
OpaxaeMbIX U HEOTOOpaXkaeMbIX Ha 3KpaHe), B3aUMOACHCTBYIOIIMX APYT C APYrOM MIPU TIO-
MOIIM MeXaHM3Ma 0O0padOTKU coObLmuil.

CoObiTHE — 3TO CcOBeplllaeMoe OOBEKTOM [EWCTBME, KOTOpOE OOHapy:KMBaeTcs Ipo-
rpaMMOM M MOXET OBITh COOTBETCTBYIOIIMM oOpa3oM obpaboraHo. [Ipomemypbl m dyHKIIUM,
BBITIOJIHSIIOIIME ONpEAeCHHbIC OMepaliid B OTBET HAa BOZHUKHOBEHUE COOBITHS, Ha3bIBAIOT-
csl 00paGoTunkaMu coObiTHii. HampumMep, MoXHO co3math 00paGoTuuk coObiThs "Haxatme",
CBs3aHHOTO ¢ 00bekTOM "KHomka". g

B cocrag Turbo Vision BxomsT cpencrtsa, IMO3BONSIOIIME PEATU30BBIBATL B IPOrpaMmax
CJIeoYIOIIEe 3JIEMEHThl IIPOrPaMMHOI0 MHTepderica:

*  MHOXECTBEHHbBIC TMEPEKPHIBAIOIINECS OKHA MEPEMEHHOTO pa3Mmepa;

*  MEHIO;

*  TOMICPKKY MBIIIIN;

*  JMAJIOTOBBIC OKHA;

*  HACTPOWKY IIBETA;

KHOIIKM, TIOJOChI MPOKPYTKM, OKHA BBOJA M APYrMe 3JIEMEHTHI MPOrPaMMHOIO HHTEpP-
deiica;

*  CTaHAAPTHYIO 0OpPaOOTKY HaXKaTWil KJIABUII U MAHMITYJISILIUKA C MBIIIBIO.

IIpy HanmucaHWM MPOrpaMM C MCIIOJNbL30BAHMEM CpeAcTB Turbo Vision mMPOKO MpUMEHS -
JOTCSI TaKM€ METOAMKU OOBEKTHO-OPUEHTUPOBAHHOIO MPOrpaMMMPOBAHUSI KaK HACAedo8aHue
u noaumopgusm. He morpyxasich IiyOOKO B TEOpUIO, MepeiiieM HEeMOCPeICTBEHHO K CO3/a-
HUIO TIEpBOI TIporpaMMEbI cpeacteaMu Turbo Vision.

« bazoBble TOHSTHS 06LEKTHO-OPMEHTMPOBAHHOTO MPOTPAMMUPOBAHMSI PACCMATPUBAIOTCS B I71aBe 12.

MpocTeniuas nporpamma,
co3paHHaga npu nomowm cpeacts Turbo Vision

Cucrema Turbo Vision IOMHOCTBIO OOBEKTHO-OPMEHTHpPOBaHHas. Jlake cama mporpamma,
HamMcaHHasi TMPU  TIOMOIIM  CPEACTB 3TOW  CHCTEMbI, SIBJISIETCSI OOBCKTOM  THUIIA
TApplication. ag Toro 4roObl MCIIOJIL30BaTh BO3MOXxHOcTH Turbo Vision HeoOXomumo
BKJIIOYUTD B ITPOrPAMMY CCHLIKY Ha MOIyJb App, a 3aTeM OOBABUTH MEPEMEHHYIO THIIA, TIPO-
n3BonHoro or TApplication — o0bekT mpuiiokeHusi. CosmaiiTe B MHTETPUPOBAHHOM cpere
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Turbo Pascal HOBbIl (haityn, coxpaHUTe ero nmox uMeHeM tv_1.pas u BBeauTe B HETO
TEKCT, MPEACTABJIEHHBIN B JucTuHre 18.1, MM oTKpoiite ATOT (haiti ¢ AUCKEThl TpU
noMoun komanasl File | Open (<F3>).

Jivctunr 18.1. Mporpamma TV_1.pas

program tv_1;

uses App;
type
TMyApp = Object (TApplication)
end;
var
MyApp: TMyApp;
begin
MyApp.Init;
MyApp.Run;
MyApp.Done;
end.

3amycture TporpaMmy tv_1 Ha BbImoJHeHHWE. Pe3ynbrar ee BBINMOJHEHUS TIPEACTABICH
Ha puc. 18.1. Kak BUZHO Ha 9TOM pUCYHKE, HAIMCaB BCETO JIMIINb HECKOJIBKO CTPOK IIPO-
TPaMMHOTO KO/Ia MOXHO TMOJIYYUTh MPOTrpaMMy, COCTOSIIIYIO U3 MYCTOW CTPOKM MEHIO; pa-
Ooueli 00acTH, 3aMOJTHEHHOUN (DOHOBBIM CMMBOJIOM, M CTPOKM COCTOSTHUSI.

Puc. 18.01. MpocTeliwas nporpamma, co3naHHas npuv nomoLuy Turbo Vision

IMporpamma tv_1 yxe pearupyer Ha Haxkarne KomMOMHaumu kiaBuin <Alt+X>, a takke
HA LIETYOK MBIIILIO HA OJHOMMEHHOM 32JIEMEHTE CTPOKM COCTOSIHMS ISl 3aBepLIEHUS PaGoThl.

IIpouenypsl M QyHKLMYU, peanu30BaHHbIE B TUIAX, Ha3blBalOTCA meTogamm. Tak B mpo-
rpamme tv_1 BbI3bIBalOTCSI TpU 0a3oBbix Merona Tuna TApplication. Merox Init (koH-
CTPYKTOD) BBIIIOJIHSIET HAYaIbHYIO MHULNAIN3ALINIO OObEKTa IpuIoKeHust. Merox Run ak-
TUBU3UPYET OOBEKT MPUIOXKEHUS (TO eCTh MPUJIOXKEeHUE "3amycKaeTcs’ — HauuHaeT pearu-
poBaTh Ha CO3MaHME IMOAYMHEHHBIX OOBEKTOB M BO3HMKHOBEHME COObITHI). Metom Done
(IeCTpyKTOp), BBITIOJTHSIONIUN yAajTeHue OOBEKTa MPUJIOXKEHUS BBI3BIBAETCSI TOJBKO TIOCTE
TOrO, KakK TOJIb30BaTellb HAXMET KOMOWHAIIMIO KJIaBUIl <Alt+X>, TO ecTb MpepBeT pado-
YU 1UKJI, aKTUBU3UPOBAHHBII MeTomoM Run. ‘
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_BHUMAHUE

31 TpU MEeToAa AO0SKHbI BbI3bIBATECA BO BCEX MPOrpamMmMax, HarnmMcaHHbIX C UCMOJb30BaHNUEM
cpeacTs Turbo Vision, xoTa, KOHEYHO Xe, BO3MOXHOCTU Tuna TApplication ganeko He or-
pPaHn4eHbl TOIbko MeTogamMm Init, Runwv Done.

HacTpolka CTPOKM COCTOSHUSA

B peanuzanum koHctpyktopa TApplication. Init BbI3BIBalOTCS TpU BUPTyaTbHBIX
MeToja:

TApplication.InitDesktop— MHULIMAIM3aLUsI paboyeit 00JIacTu;

TApplication.InitMenuBar — MHULMAIU3ALUA CTPOKU MEHIO;

TApplication.InitStatusLine — MHULIMANU3ALUA CTPOKUA COCTOSHUA.

JI1000i1 U3 3TUX TpeX METOAOB MOXHO MEPEoINpeAeauTh B TporpaMMme (TO €CcTh CO31aTh
COOCTBEHHYIO €ro peaju3aliuio), He MU3MEeHss TNpU 3ToM KOHCTpykTtop Init. Ing Havana
M3MEHUM METO MHUIMAIN3alUUA CTPOKU COCTOSTHMSI.

BuptyanbHbiit Meton InitStatusLine uHUIIMANIM3UPYeT OOBEKT CTPOKU COCTOSIHUS U
COIOCTABJISIET C HUM TIJo0anbHylo mepemeHHylo StatusLine. [lepBoe, uTo HEoOXO0AMMO
caenatb — ONPENeIUTh IPaHUIIbl CTPOKM COCTOSIHUSA. [1O0CKOJIbKY TpaHUIbI CTPOKM COCTOSI-
HUS 3aBUCST OT TPAHUIL CAMOI MPOTrpaMMbl, KOTOPbIE B CBOIO OYepe/b M3MEHSIOTCS B 3aBU-
CUMOCTH OT BuIeopexuma, To Meron InitStatusline mojkeH 3ampocUTb OOBEKT MPO-
TpaMMBbI O €r0 TpaHUIAX, U B COOTBETETBMH C HUMU YCTAHOBUTH COOCTBEHHbIE TPAHUIIbI.

Bce otobpaxkaemblie snemeHThl Turbo Vision NMpsMOyrojbHbIe, U MOTOMY JJIsi XpaHEHUS
KOOpPJMHAT JIEBOTO BEPXHErO M MPABOTO HMXKHETO YIJIOB MCIOJIb3YETCS CHEeLUATbHBIA TUIT
TRect. Kaxnpiii oobekT Tuma TRect mmeer nBa moisa: A u B. Ilomo A COOTBETCTBYeT Jie-
BBl BEpXHUIA yroi, a moito B — mpaBblii HUXXHUK Yyroa oToOpakaeMoro sjeMeHTa. B cBoro
ouepenb IMOJI A W B TaKKe SBISIOTCA OOBEKTaMM, XPaHSIIMMHU KOOPIWHATHI CTOJIOLA M
CTPOKM.

OtobpaxaeMbIM 3jeMeHTaM cootBeTcTByeT Meron GetExtent, Bo3BpallalolIuii B CBO-
€M eOMHCTBEHHOM IIapaMeTpe-IiepeMeHHON oO0beKT Tuila TRect, COOTBETCTBYIOIIMII TI'paHM-
mam gaHHoro 3jneMeHTa (turm TRect oObsBieH B momyine Objects). Takum oGpazom, mis
OIpeNe/IeHUs TpaHUI CTPOKU cocTossHMs MeTton InitStatuslLine BBI3BIBAET METO
GetExtent oObekTa mporpaMMbl, a 3aTeM H3MEHSET 3HaueHHuEe II0Jiel BO3BPAILEHHOTO
oowvekra Tuna TRect. BHecure msmeHeHus B mporpammy tv_1 (cMm. auctuHr 18.1), Bbiae-
JICHHBIC IOJY>XKMPHBIM LIpU(TOM B JIUCTUHIE 18.2.

JNucturr 18.2. Hoeasi BepcusinporpamMmbl Tv_1 . pas

program tv_1;
uses App, Objects;
THRa
TMyApp = Object (TApplication)
procedure InitStatusLine; virtual; {[lepexps:Baem meToxn}
end;

procedure TMyApp.InitStatuslLine; ({Hosasi peaymsaumsz meronal
var R: TRect;

begin "
GetExtent (R) ; {UsBnexaeM IpaHULBl OoBEeBKTa NPOIPAMMSEI}
R.A.Y := R.B.Y - 1; ({¥YcranaBnueaeM KOOPIMHATY BEpPXHEM TOYKM Ha

OmMH IIMKCEJIb BHIIE HIKHEN TOYKM OOBEKTa NporpamMMs}
end;
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OkoH4YaHue nucTuHra 18.2

var
MyApp: TMyApp;
begin
MyApp.Init;
MyApp.Run;
MyApp.Done;
end. .

Ecnu Temepp 3amyctuth mporpaMmy tv 1 Ha BBIIIOJHEHHWE, TO CTPOKA COCTOSTHHUS OymeT
MPOCTO 3arojHeHa (OHOBBIM YEpPHBIM IIBETOM 0O€3 KaKOro-imbo TeKcTa, W He OymeT pearu-
pOBaTh HAa HaXxaTve KOMOMHamy KiaaBum <Alt+x> u memuky Mbimbio (puc. 18.2).

Puc. 18.2. lMycTas cTpoka CoCTosaHus

D10 O0BSICHSIETCS TeM, YTO ObLI ITepeKphIT 0a30oBhIM Merom InitStatuslLine m Temepb
OTBETCTBEHHOCTh 3a OTOOpaXXeHWE CTPOKM COCTOSIHUSI M OpTaHM3allMi0 B3aMMOICHCTBUS C
Heil Bo3jaraeTcss Ha MPOTPaMMUCTA.

KaxmoMy oToGpakaeMOMy BJEMEHTY COOTBETCTBYET IIOJI€, COIEpXKalllee KOHTEKCT ero
MOACKAa3KU. DTO MoJjie XPaHUT YMCIIO, UCIOJIb3yeMOEe CUCTEMAaMM KOHTEKCTHOM CIIPaBKHU IJIsSt
oIpefiesieHnsT OTOOpaXkaeMoro Ha 3KpaHe MHOOPMAIMOHHOTO Kaapa, a TakxKe OIpenesieT,
Kakasl CTpOKa COCTOSIHUSI OTOOpaxkaeTcsl B HMXXKHe 4JacTu 3KpaHa. OOBEKT CTPOKHM COCTOSI-
HUS CONCPXUT CBI3aHHBIM HAOOp 3aIruceil, Ha3pIBaeMbIX OIpeaeIeHUSIMU cOCTOsIHUS. Ormpe-
JIEJIEHUE COCTOSIHUSL CONEPXKUT JMAana3oH KOHTEKCTOB IIOACKA3KM U CIIMCOK 3JEMEHTOB
CTPOKM COCTOSIHUMSI WJIM KJIABUII COCTOSTHUSI, KOTOPbIE OTOOPAXKAIOTCsI MPU IOMagaHUU KOH-
TeKCTa TOACKA3KM IPOrpaMMbl B YKa3aHHbBIN auara3oH. OmnpenesieHUe COCTOSTHUSI 3alacTcst
nmyteM Bbi3oBa ¢yHKIuu NewStatusDef (ompeneneHa B momyine Menus).

CozmanyuMm B Tiporpamme tv 1 OOHO ompeneeHHe COCTOSHHUSI C IUana30HOM, ITOKPBI-
BalOIIMM BCE BO3MOXHBIE KOHTEKCThI IOICKA3KM TaK, 4YTOObI HE3aBUCHMO OT TEKYIIETO
KOHTEKCTa TONCKA3KM BCerga OToOpakajach OIHA M Ta K€ CTpoKa cocTrosHMs. JlobaBbre B
meron InitStatusLine (cMm. nuctuHTr 18.2) CTPOKM, BBIIEJIEHHBIE ITOJYXXUPHBIM HIpUd-
ToM B jucTuHre 18.3.

IIpu momomum mpouienypbel New co3gaeTcsa HOBBIM 00BeKT statusline, MHMLIMATU3U-
POBaHHBIN CIEAYIOIIMMM ITapaMeTpamMyu Meroma Init.

* I'paHuiebl, yKazaHHBIC B MOJISIX 00beKTa R, TnmaTrect. i
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*  OmpeneneHue coctosiHusl, co3nmaHHoe ¢dyHkiumeir NewStatusDef, mokpsiBaioliee Bech
JMara3oH BO3MOXHBIX KOHTekcToB (Homepa or 0 go $FFFF) m wcrnonesymoomee craH-
IapTHBI HA0Op KJIaBMII COCTOSIHUSI, co3maBaeMblii (yHKIMel StdStatusKeys. [lo-
CKOJIbKY B TIporpamMme tv_1 IUIsS CTPOKM COCTOSIHUSI €CThb TOJBKO OTHO OIpemesicHUe CO-
CTOSTHUS, TO TociemHuii mapametp ¢yHkumu NewStatusDef — ato "mycToi” ykasa-
teab nil. Eciam Obl TpeGoBajioch co3maTh €lle OMHO OIpeAeSeHUE COCTOSHUS JUIST
Kakoro-HuOyIb OuUama3oHa KOHTEKCTOB, TO BMECTO YyKasarens nil Oblia Obl yKa3aHa
emie ogHa (pyHKIUS NewStatusDef.

Jinctuur 18.3. CospaHve onpeaeneHnst COCTOSHUS

procedure TMyApp.InitStatusLine;
var R: TRect;
begin 3
GetExtent (R) ;
R.A.Y := R.B.Y - I;
New (StatusLine,
Init (R, {Mcnonebsyworcs rpammus, nepelanHbie B R }
NewStatusDef (0, $SFFFF, (Ioxpmsaercs KOHTEKCT MOACKA3KH B
manasone 0. .FFFF}
StdStatusKeys (nil), {Mcnonesywrcs
CTAHJAPTHBIE KJIABUIIM COCTOsIHMS }
nil))); {Orcyrcreue AAJbHEHIINX ONpeeeHUI)
end;

3armycTute nporpéMMy tv_l Ha BbITOTHEHMe. Termeph MOXHO YBHWACTb, YTO CTpPOKa CO-
CTOSTHMSI MMeeT CTaHIapTHYIO (GopMy W JaxXe peardpyeT Ha HaXaThe TaKWX CTaHTapTHBIX
KOMOMHaIMY crenyomux kKiaaBuin: <Alt+x> — Bbeixon m3 mporpamwmbl, <F10> — aktuBu-
3auust MeHto, <Ctrl+F5> — mepememeHue okHa. XoTs MporpamMmy tv_1 u He oToOpaxkaer
HWKaKoil WHGpOpMAIMy 00 3TUX KiaBumax. i oTOOpakeHMUST 3JIEMEHTOB CTPOKH COCTOSI-
HUSI BMECTO BbI30Ba eAMHCTBeHHOU ¢yHKkuun StdStatusKey HeoOxXomumo co3maTh CBSI-
3aHHBIM CIUCOK BBHI30BOB GyHKIM NewStatusKey, mpuyeM mociaenHUM 3JIEMEHTOM B
9TOM crhucke NODKeH ObITh BbI3oB (yHKuIMU StdStatusKey, B mpoTMBHOM ciydae Ipo-
rpaMMa He OymeT pearMpoBaTh Ha CTaHIApTHBIC HAOOpHI KIIaBUIN. BcTaBTe B MeTonm
InitStatusLine (cMm. jguctudHr 18.3) CTpOKM, BblIENEHHBbIE MOIYXUPHBIM IIpUdTOM B
nuctuHre 18.4.

Jinctunr 18.4. 3aBeplLeHVe ONpeaeneHns CTPOKM COCTOSHUS

program tv._1;
uses ..., Drivers, Views;

procedure’ TMyApp.InitStatusLine;
Va1 IR Ee
begin

New (StatusLine,
-Init (R, NewStatusDef (0, SFFFF,

. NewStatusKey ('~F3~Orxpurs', kbF3, cmOpen,
NewStatusKey ('~Alt+F3~3akpmnrs', kbAltF3, cmClose,
NewStatusKey ('~Alt+X~Buxoxn' , kbAltX, emQuit,
StdstatusKeys (nil) )))).
nil)));

end;
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OyHKIUST NewStatusKey CO3laeT 00beKT KJIaBULIM COCTOSTHUS. Kaknasi KjiaBuIla co-
CTOSIHUSI COCTOUT M3 YEThIPEX JJIEMEHTOB: TEKCTOBOW CTPOKHM, OTOOpaXaeMONl B CTpPOKE CO-
CTOSTHUS; KOfIa KJIABUINM aKTUBU3AIMU; KOAa KOMaHIbl M yKa3aTessl Ha CIeAyIONIylo Kia-
BUIITY COCTOSTHUSI. i

Jlio0oit TeKCT, 3aKIIOUEeHHBIH B THIBABI (“~”), oToOpaxkaeTcs KpacHBIM IiBeToM. Ecnmu
TEKCTOBasl CTPOKA ITyCTasi, YTO TEKCT TAKOTO 3JIeMEHTa BOOOIIEe He IMOSBISETCS Ha 3KpaHe,
XOTS U CBSI3aH ¢ KOMOMHAIIMeN KIIaBUII aKTUBALIMKM U KOMaHIoW. KoMOMHAIIMK KJIABUII aK-
.TUBAIIMM MOTYT COCTOSITh U3 JIOOBIX (DYHKIIMOHAIBHBIX KJIABUII B COYETAHUU C KJIaBUIIAMU
<AIt> nwmm <Ctrl>. JInsg ompeneneHUs KOAOB KJIABUII aKTUBAIUK MCIIONB3YIOTCS CIEIH-
aJTbHbIe KOHCTAHTBI, COOTBETCTBYIOIIME BCEM PACIIPOCTPAHEHHBIM KOMOWHAIMSM KJIABUII.
WneHTudukaTtopsl 3TUX KOHCTAHT, OMpeIeIeHHBIX B MoayJsie Drivers, HaYMHAIOTCS ¢ TIpe-
¢ukca kb.

Komanabt Turbo Vision — 3T0 Takke UENOUYUCIECHHBIE KOHCTAHTHI, OIpele/eHHbIE B
Monyine Views, UIeHTU(PUKATOPBI KOTOPBIX HauMHalOTCs ¢ npedukca cm. KomaHzaa cBsiza-
Ha ¢ KOMOMHAIlMEW KJIaBUII aKTUBU3ALMU U BJIEMEHTOM CTPOKHU cocTosiHus. Lllemdox MbI-
LIBI0O Ha KJIABUILIE COCTOSHUS WIM HaxaTve KOMOMHALMU KJIaBMII aKTUBU3ALUU IPUBOIUT
K BBITIOJTHEHUIO COOTBETCTBYIOIIEH KOMAaHJbI.

B mporpamme tv_| ObLTM oOMpeneneHbl IBe AOMOJTHUTENbHBIX KJABHUIIN COCTOSHUS, KOTO-
PBIM COOTBETCTBYIOT KoMOMHanuu kinasuin <F3> (komanma "OtkpbiTh'), u <Alt+F3> (komaH-
na "3akpbith’). Kpome Toro, ObLT ompeneneH TEKCT IJIsI CTAHOAPTHOM KIIaBUIIM COCTOSIHMS, WC-
TIOJT3YeMOIA TSl BhIXOa U3 TporpaMmbl (<Alt+X>).

Ecnmu temeppb 3amycTuTh TporpaMmy tv_| Ha BBITIOJHEHUE, TO B CTPOKE COCTOSTHUS Oy-
YT OTOOpaXeHBl TpU 3JEMEHTa, MpUYeM KIABUIIA COCTOSHUS <Alt+F3> OymeT HemoCTym-
Ha. DTO OOBSCHSETCS TeM, YTO JUISI HEMOCTYMHBIX KOMaHI (B IaHHOM Ciiyyae — JUisi KOMaH-
nbl cmClose) cpenctBa Turbo Vision aBTOMaTM4yecKu JIeTalOT HEAOCTYITHBIMM COOTBETCT-
ByIOLLIME BJIEMEHTHI CTPOKU cocTosiHus (puc. 18.3).

Puc. 18.3. KoHeuHbI BUA, CTPOKM COCTOSIHMSL B NporpaMme tv_|

-

HacTpoiika CTpOku MeHIo

TouHo Tak Xxe, kak Meron InitStatusLine WHMIIMANMM3UPYET CTPOKY COCTOSIHUS, Me-
Tog InitMenuBar co3macT CTPOKY MEHIO M COIOCTaBJSIET €€ C [JI00aJbHON MEpEeMEHHOM
MenuBar. [Ipy co3maHMM MEHIO B IporpaMMme HEOOXOAMMO TMepeornpenenuTb 0a3oBblii Me-
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Tog InitMenuBar. Tak e, KaKk U CTpOKa COCTOSTHUSI, CTPOKA MEHIO COCTOMT U3 CBSI3aHHO-
TO TIepedHsT MyHKTOB. [TyHKTHI MEHIO MOTYT OBITh MO0 KOMaHIaMU, JMOO CBSI3SIMU C TIOM-
MeHIo. [To yMoT4aHUIO CTpOKa MEHIO He CONCPXKUT HUKAKWX MyHKTOB, TIO3TOMY OHO CO3/1a-
€TCsl TOJTHOCTBIO TTPOTPAMMUCTOM.

CozmanuMm B TiporpaMme tv_1 (cM. TpembIoylnuii pas3esl) COOCTBEHHYIO pealM3alldio Me-
toma InitMenuBar (mctunr 18.5).

Nuctunr 18.5. MNepekpbiTne metoga InitMenuBar

program tv_1;
uses App, Objects, Menus, Drivers, Views;
type
TMyApp = Object (TApplication)
procedure InitStatusLine; virtual;
procedure InitMenuBar; wvirtual;
end;

procedure TMyApp.InitMenuBar;
var R: TRect;
begin

GetExtent (R) ;

REBLY := RAANX + 1:;

MenuBar :=

New (PMenuBar,
Init (R, NewMenu ( {Cosnanme CTPOKM MeHD0}
NewSubMenu ('®asn', hcNoContext, NewMenu( {Cospanme nonMeHpo}

{CospaHue ITYHKTOB INOOMEHI}

NewItem('Orxprrs', 'F3', kbF3, cmOpen, hcNoContext,
NewItem ('Baxpurs', 'Alt-F3', kbAltF3, cmClose,
hcNoContext,

NewLine ( {Cosnanme pasnenurens}
NewItem ('Bri~x~ox', 'Alt-X', kbAltX, ecmQuit, hcNoContext,
nil)))))),
nil))));
end;

JI1s co3naHus CTPOKM MEHIO MCTonb3yeTcs ¢byHKiusa NewMenu, I co3maHusT TIOIMe-
HIO ucnonb3yercsa pynkius NewSubMenu, a o co3gaHusI IIYHKTOB MEHIO M MOAMEHIO —
¢yakumsa Newltem. B dynkumio NewMenu mepenaercsl ¢BI3aHHBIM CIIICOK ITYHKTOB MEHIO
wiu noaMeH1o: B dyHxkuuio NewSubMenu nepeaaercsi 3aroioBoK MOIMEHIO, KOJ CIPaBOY-
HOTO KOHTEKCTa M OOBEKT MOAMEHIO, Bo3BpamaeMmbiil @ynkuueit NewMenu. B dyHkumnio
Newltem mepenaercss 3aroJoBOK MyHKTa MEHIO WIM TOIMEHIO, CTpoKa C yKa3aHWeM KOM-
OMHALMKM KJIaBUII, KOJ KOMOWHAIIMM KJIaBUWII, KOJ KOMAaHIbI, KON CIPAaBOYHOIO KOHTEKCTa
M CChUIKAa Ha CIEAYIOIIMI MYyHKT MEHI0O MW TomMeHo. s co3maHus pasmeuTesiss MeXIy
MMYHKTaMJd MEHIO WJIM TTOAMEHIO ucrojb3yercsa ¢pyHkums Newline. Takum oGpa3oM B mpo-
rpamMmMe tv_l cosmaerca mMeHio Paiia ¢ myHkTamu OTKpbITh, 3aKpbITh W BbIX01, KOTOPBIM
B COOTBETCTBHE ITocTaBieHbl KoMaHapl cmOpen, cmClose n cmQuit (puc. 18.4).

Peakuua Ha KomaHAbl

B TpamMiiMoHHOM TPOrpaMMUPOBAaHWUM, HE YIPABISIEMOM COOBITUSIMM, 0OpabOTKa KO-
MaHJI BBITTOJTHSIETCST CJIEAYIONMIMM 00pa3oM: BHayajle BBITIONHSIETCS HEKOTOpOe JEHCTBUE, TIO-
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CJIe Yero OXHIAeTCs BBOI NAHHBIX OT TOJIb30BaTeIsl M BBITTOJHSIIOTCS NEWCTBUSI COOTBETCT-
BYIOLIME TIONIYYEHHRIM JaHHBIM. LleHTpaabHOl YacThlO B TAKOM MOJEIM MPOrpaMMUPOBaHUS
SIBJISIETCSI IMKJ BBOJA, 32 KOTOPBIM OOBIYHO CJIEAyeT YCJIIOBHBIN orepatop. [Ipu mporpamMmmu-
pOBaHMU, YIPABJISIEMOM COOBITMSIMU, BMECTO MHOTOYMCJIEHHBIX IIMKJIOB BBOIA BCSI MPO-
rpaMMa HMMeEeT OIWH LIMKJ, KOTOPbI Ha3bIBaCTCs HMKJIOM COOBITHA W YIpaBJIsIeT BCEM WMH-
Tepdeiicom ¢ "BHEIITHUM MMPOM" M NEPEXOAOM B Pa3JMUHbIE YACTU MPOrPAMMBL.

SGasxpure Alt-F3
Buixon Alt-R |

Puc. 18.4. PaspaboTtaHo meHio Paiin

Lukn coObITHil 3anmuchiBaeT MHGOPMAIIMIO O COOBITUM B 3amuch Tuna TEvent u mepe-
aeT ee OOBEKTy, K KOTOPOMY OTHOCHUTCSI coObiTHe. Bce Bummmbie o0bekThl Turbo Vision
WMEIOT BUPTYaJibHbIE METONbI, Ha3biBacMble 00PAOOTYMKAMM COOBITHI, KOTOpbIC TPUHUMAIOT
napaMmetp-nepeMeHHyto tuna TEvent. Takum obGpa3om, Korma IIUKJI COOBITHI MPOrpaMMbL
0oOHapyXXMBaeT COOBITHE, OH JeJlaeT 3aKJIIOUECHHE O TOM, OOpabOTYMK COOBITHSI KAKOro O0b-
eKTa JOJKeH oO0pabaThiBaTh COOBITUE, CO3MAeT 3alUCh COOBITUSI U TIepelaeT 3Ty 3aluch Me-
Toay 00paboTKM. 3aTteM oOpabOTYMK COOBITUSI 0O0BEKTa IPOBEPSIET 3aMUCh COOBITUSI U Ha OC-
HOBaHWU 3TOU 3aMCU MPUHUMAETCS pellleHeue, YTO C 3TUM COOBITUEM HEOOXOIUMO CHENaTh.

Kaxnmast 3amuchk coObITHSI comepKuT Tojie Tuna Word ¢ umeHem What, KoTtopoe LMK
COOBITUI 3aMOJHSIET KOHCTAHTOM, YKa3bIBalolllel, KaKol TUIl COOBITHS OIMCHIBAeTCS B 3a-
nucu. OXHOM U3 TaKMX KOHCTAHT ABJIgeTcs evCommand, KOTOpass YKa3blBaeT Ha KOMaHIHOE
coobiTie. Eciu coObiThe SBASETCS KOMaHIHBIM, TO B 3alllCM HAXOMWTCS TakKXKe IoJie C
umeHemM Command, coxmepxkaliee KOMaHIHYIO0 KOHCTAHTY, CBSI3aHHYIO C IyHKTOM MEHIO WJIU
KJIABUILIEH COCTOSHUS, TE€HEPUPYIOIIMMU KOMAHIHOE COOBITHE.

Hamnpumep, ecnu 1IeAKHYTh MBIIIBIO HA 3JIEMEHTe CTPOKU cocTosiHus AIt+F3 (1 HaxaTh
koMmOuHaruio kiaBuil  <Alt+F3>), To LUMKJI CcOOBITHII CreHepupyeT KOMaHIHOE COOBITHE,
npucBout 1o What u3 3anvcu coObiTUs 3HaueHne evCommand, a momo Command — 3Ha-
yeHue cmClose. 3aTteM 3TOT LMKJ HaIpaBisieT cCOOBITUE B aKTUBHOE OKHO. [loayuuB ko-
MmaHay cmClose, OKOHHbIE OOBEKTHI 3aKpbiBaloTcsl BbI3oBoM MeTona Close.

JlaHHBIE B 3alUCU COOBITUSI 3aBUCST OT TUIIa coObITHsI. Hampumep, eciamd coObITHEM SIB-
JISIeTCSl IEeTYOK KHOTKOW MBI, TO 3aluCh COOBITUSI CONEPKUT SKPaHHbIE KOOPAWHATHI
yKasarelss MBIIIM W 3HAUYeHWe, yKas3blBalolllee Ha Hajludue ABOMHOro I1menuka. Haxkartue
KJIaBUIIW Ha KJIABUMAType TMOCHUIAET COOBITME, BKJIOYAlollee B Cebsl KOX orpoca MM KOJ
CUMBOJIa HAXATOW KJIABUILIM.

Jlnss oOpabOTKM COOBITUII B TIporpaMMe HEOOXOAMMO TIePEKPHITh 0a30BBIM  METON
TApplicatjon.HandleEvent, B KOTOpHIi B KayecTBe IapaMmeTpa Iepenaercsl 3Hauye-
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Hue Tuna TEvent. Peanusyem B mporpamme tv_1 o0paboTrky komMaHabl cmQuit (uc-
tuHT 18.6).

NnctnHr 18.6. Peannsaums 06paboTkm komanasl cmQuit

program tv_1;
uses App, Objects, Menus, Drivers, Views, MsgBox;
type
TMyApp = Object (TApplication)
procedure InitStatusLine; virtual;
procedure InitMenuBar; virtual;
procedure HandleEvent (var Event: TEvent); wvirtual;
end;

procedure TMyApp.HandleEvent (var Event: TEvent) ;
begin
if Event.What = evCommand then {Ecmmu xomaunnal
case Event.Command of
cmQuit: if MessageBox (#3'BemiTu m3 nporpammei?’' ,nil,
mfConfirmation or mfOKCancel) = cmCancel
then ClearEvent (Event); (IloMeTuTe COGHTHME, Kak
o6paBoTaHHoe }
end;
inherited HandleEvent (Event) ; {BusmBaeTcs HaclemyeMsii MeTon}
end;

B navane B merome HandleEvent mpoBepsiercss tum coGwitusi. Eciyi coObITHE OTHOCHUT-
c¢a K komaHmaM (Event.What = evCommand), To cama KoMaHIa 3amucaHa B TIOJe
Event.Command. OGbIYHO, MPU BBIMOJHEHUU KOMaHAbl cmQuit Ha 9KpaHe oToOpaxkaeTcs
IIMAJIOTOBOE OKHO 3aIlpoca, B KOTOPOM TIOJIb30BATENIb MOXET MOATBEPOUTH PEIlCHUE BBHIUTH
n3 TporpaMMbl. i1 BEIBOmA ITOMOOHOTO JWAJOTOBOTO OKHA WCIIONB3YeTCS (QYHKITUS
MessageBox, peanuzoBanHas B Moayine MsgBox. B a1y dyHkumio nepemaercsi Tpu mnapa-
MeTpa. '

1. Crpoka, oroOpaxaeMasi B nuajoroBoM okHe. Ecnu crpoka HauMHaeTcs. ¢ cuMBoja #3, To
OHa IIEHTPUPYETCs, B TIPOTUBHOM CJIydae CTPOKa BHIPABHUBACT IT0 JIEBOMY KPalo OKHA.

2. YKasaTelb Ha MAacCHB 3allCEil SJIEMEHTOB JAaHHBIX, BEIBOLMMBIX B COOOLICHMH. B maH-
HOM cjlydae TaKOW MacCHB He WCIIONb3yeTCs, W MOTOMY B KadecTBe BTOPOTO IMapamMmeTpa
repenaeTcs 'mycToil” ykKasaTtenb nil.

3. ®naxok, ONMpeneISTIoNTNi 3aT0JI0OBOK OKHA COOOIICHMWSI W OToOpakaeMble B HEM KHOITKH.
st popMUpOBaHUST 3HAYEHUSI BTOTO (hIakka KOHCTAaHTa TUIa okKHa (mbInformation,
mfWarning, mfConfirmation unmu mfError) KOMOMHUpYETCS C KOHCTAaHTOM Habopa
KHOTIOK (mfOKButton, mfOKCancel wm mfYesNoCancel) mpu MOMOIIM Ofeparopa ofr.

Pesynbrar, Bo3Bpamaembiii (pyHkuueit MessageBox, cooTBeTCcTByeT HaXarToi.,B nuano-
TOBOM OKHE KHOIKE, U MOXET MpUHMMaTh 3HaueHus1 cmOK, cmCancel, cmYes miu cmNo.
B nmanHOM mpumepe (cMm. suctuHT 18.6) B oTBeT Ha KomaHmy cmQuit mMeron HandleEvent
OTKpBIBACT IMAJIOTOBOE OKHO TMOATBepXIeHus omepanuu ¢ nByMs kHomkamu: OK u Cancel.
(puc. 18.5). :

Ecm monmb3oBarens HaxkMeT KHONKY OK, To Oymer BBI3BaH YHACJICOOBaHHBI METON
HandleEvent, B KoTopoMm BbITIOJTHEHME KOoMaHIbl cmQuit mpuBeAeT K BBIXOAY M3 TPO-
rpamMbl.  Ecii Toth3oBaTes BEIOEpET B AMATOTOBOM OKHe KHOMNKY Cancel miam Haxmer
knasuiny <Esc>, To KoMaHgHOe coObiTe cmQuit OymeT OYMIIEHO MPU TMOMOIIU TPOLeTy-
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pel ClearEvent. Bt1o o3Hauaer, uto 3amuch Event He OymeT coaepxkaTb WHGOpPMaLUMU HU
0 KakoMm coObITMM. B pesynbraTe BbIXOAA M3 MPOrpaMMbl HE MPOM3OMIET, TaK KaK B YHace-
noBaHHbIN o0paboTunk HandleEvent He OynmeT mepegaHO HUKAaKOro COOBITHSI.

CTaHAapTHbIe AavnanoroBbieé OKHa

K craHpapTHBIM AMaIOTOBBIM OKHAaM OTHOCSITCSI CJIEMYIOLMe OKHA: OTKpBITUS (haiina,
coxpaHeHus1 ¢aita u 1.m. B cpene Turbo Vision Takue okHa peanu3oBaHbl B Moayie StdDIg.
B nporpamme tv_1 HeoOXOOMMO MKCIIONB30BATh AMAJIOTOBOE OKHO OTKpBITHSI  (haiina,
kotopoMy cootBercTByeT TuUm TFileDialog. BcraBbte B aiin tv_l. pas momojHeHus,
BbIlIeJICHHbIE TOJYXKUPHBIM HIpU(TOM B IucTUHTrEe 18.7.

NuctnHr 18.7. Peannsaums npouenypbl OTKpbITUS daiina

program tv_1;

uses ..., Stdblg,Editors;

type

TMyApp = Object (TApplication)

procedure InitStatusLine; virtual;
procedure InitMenuBar; virtual;
procedure HandleEvent (var Event: TEvent); virtual;
procedure FileOpen;

end;

var
MyApp: TMyApp;

procedure TMyApp.HandleEvent (var Event: TEvent);
begin
if Event.What = evCommand then {Eciau xomaHna}
case Event.Command of '
cmOpen: FileOpen;
end;
inherited HandleEvent (Event); (Bei3pBaeTcsa HaCJIEOyEMul MeTOxN}
end;

function OpenEditor (FileName: FNameStr;
Visible: Boolean): PEditWindow;

var
P: PWindow;
R: TRect;
begin

DeskTop” .GetExtent (R) ;

P := New(PEditWindow, Init(R, FileName, wnNoNumber)) ;

if not Visible then P“*.Hide;

OpenEditor := PEditWindow (Application”.InsertWindow (P)) ;
end;

procedure TMyApp.FileOpen;

var
FileName: FNameStr; {Crpoxa mjis1 mMeHmM daiia |
begin
FileName := "% %', {HawaneHas Macka [OJIsI MMeHUu odaiia )

if ExecuteDialog(New (PFileDialog, Init('*.*', 'Orxpsrs dasn',
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"Mmst:', f£dOpenButton, 100)), @FileName) <> cmCancel then
OpenEditor (FileName, True);
end;

ITpu BeIMonHeHuu komaHabl cmOpen Meron HandleEvent Bei3biBaeT meron FileOpen. B
merone FileOpen Bb3biBacTcs ¢yHkius ExecuteDialog, B KoTopyio Iiepemaercst aBa Iapa-
MeTpa: ykaszaresib Ha oObekT Tura TFileDialog u agpec cTpoku, B KOTOpylo OyaeT BO3Bpallle-
HO MMSI OTKpBITOro aiijla B TOM CJy4ae, €CJId II0JIb30BaTelb HaXXMET B IHMaJOTOBOM OKHeE
kHonky OtkpbiTh. KoHcTpykTop Init tuma TFileDialog npuHuMaer 5 mapaMeTpoB: Ha-
YaJIbHYI0 MacKy BbIOOpa (haiijioB, 3arOJIOBOK OKHA, ITOMIKMCH HaJ IToJIeM BbIOOpa MMeHHU aiina,
HaboOp KOHCTAaHT KHOMOK M HOMEp, KOTOpbIii OyIeT MCIIONb30BaThCs IS MACHTU(UKAIIAA CITU-
CcKa TOCJIeOIHMX OTKpbIBaeMbIx aiioB. Kak u ¢yHKuus MessageBox, GyHKUUS
ExecuteDialog Bo3BpalaeT Ko HaxkaToll B AMAJIOTOBOM OKHE KHOIKM. B maHHOM mnpumepe,
ecau Oblla HaxkaTa KHOIKa OTKpwITh (cooTBeTcTBYeT KOoHcTaHTe fdOpenButton), To BBI3BIBa-
erca ¢pynkuusa OpenEditor, co3matomass B padboueit objacTv mporpaMMbl OKHO U 3arpyxaro-
I1asi B HETO CONEPXKMMOE BBIOpaHHOTO (haiisa.

3a ynpaBjeHHE OKHaMHM OTBeYaeT TIJIOOAJbHBIM yKa3aTelb Ha OObEeKT padoueii obnacTu
DeskTop. Bnaavane ¢pyHkuun OpenEditor B o0bekTe TMna TRect coxpaHsIIOTCsI pa3Mepbl
paboueit objacTu. 3aTeM co3maeTcsl ykasaTesb Ha o0beKT Turia TEditWindow (ompeneneH
B monaysie Editors), B KOHCTPYKTOp KOTOpOro repemaercsi oobekT Tura TRect ¢ pazmepa-
MU paboyeii objacty, uMs daiijla 1 HOMEp CO3IaBacMOro okHa (B JaHHOM IIpUMeEpe HOMep
He omnpefeneH — KoHcraHTa wnNoNumber). Eciu HeoOXOOMMO CKPBITh CO3NaHHOE OKHO
(napametrp Visible = False), To Bbi3biBactcst Meton TEditWindow.Hide. TTocneauuit
oneparop ¢pyHkuuu OpenEditor BcrapiasieT oKHO B pabouylo 00JIaCTb MPU MOMOIIM METO-
na TApplication. InsertWindow u Bo3Bpalllaet yka3zaTejab Ha 3TO OKHO.

Ecnu 3anmyctuTh mporpamMMy B TakoM BUAE (CM. TMCTUHT 18.7) Ha BBIMOJHEHUE W TONbI-
TaTbCsl OTKPBITh KaKOW-HUOYOb (ailyi, To HUYETO HEe IPOM30HAET. DTO OOBSICHSCTCS TEM,
4TO JJISI OTKPBITUSI OKHA' pelaKTopa B paboueii 00JIaCTM HEOOXOIAUMO TJIOOATBLHON TepeMeH-
Hoii EditorDialog (B KOHCTpPYKTOpe NpOrpamMMbl) MNpPUMCBOUTh 3HAYEHHUE, BO3BpallaeMoe
(GyHKLME co3maHus cTaHmapTHoro okHa penaktupoBaHus StdEditorDialog. JloGaBbre
B mporpamMmy tv_ 1 Kox KoHcTpykTopa TMyApp. Init, BeIIeJeHHBII MOJXYXUPHBIM IIpHb-
ToM B JuctuHre 18.8.

JIuctunr 18.8. Koncrpykrop TMyApp. Init

type

TMyApp = Object (TApplication)
constructor Init;

end;

constructor TMyApp.Init;

begin
inherited Init;
EditorDialog := StdkEditorDialog;

end;

Ecinu Terneps 3arycTUTh TPOrpaMMy Ha BBIMOJHEHHME U IOMBITATHCS OTKPBITh KAKON-HUOYIb
(aiin, To Ha BKpaHe MOSIBUTCS COOOLLICHUE O TOM, YTO UISl BHITIOJTHEHUSI 3TOI OIepaliyd HemIoC-
TATOYHO MaMsITH. JIeJI0 B TOM, UTO JUISI XpaHEHUS COMEPKUMOro (aiiia HeoOOXOAUMO 3ape3epBU-
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poBaTh 00J1aCTh IMHAMUYECKU DACTIpenesisieMoil TaMsITH, KOoTopasi OyleT MCIOob30BaThesl B Ka-
yecTBe Oydepa myis 3arpy3ku daitta. BecraBum B mporpammy tv_1 momojiHeHMs B MeTon Init,
BbIJIEJICHHbIE TMOJIYXUPHbIM 1IpudTOM B JucTUHre 18.9, mo3sossiolire 3ape3epBUpoBaTh 00-
JIACTh TUHAMUYECKH PACTIPEIENsIeMON TTaMsITH.

JiuctuHr 18.9. Metog, INit

program tv_1;

uses ..., Memory;

var
MyApp: TMyApp:
ClipWindow: PEditWindow;

constructor TMyApp.Init;
begin
MaxHeapSize .= 8192;
inherited Init;

EditorDialog := StdEditorDialog;
ClipWindow := OpenEditor('', False);
if ClipWindow <> nil then

begin

Clipboard := C