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BBEOEHUNE

S3pIKN IPOrpaMMHUpPOBAHMS BEICOKOTO YPOBHS IPEAHA3HAYECHBI JJIS 3aIIUCH aJITOPUT-
MOB B ¢opme, OGosee ynoOHOM Ui YeloBeKa 10 CPAaBHEHUIO ¢ MAIIMHHBIMH SI3bIKAMU,
HU3KOYPOBHEBBIMHU U COCTOSAIIMMU U3 ofHUX 1M pp. C pa3ButuemM nHGOpMATUKU TPUIY-
MaHO OIPOMHO€ KOJMYECTBO S3BIKOB IPOTPAMMHUPOBAHUS, OJHAKO B HACTOSLIEE BpeMs
WCIONB3YIOTCSl HeMHorue u3 Hux. f3bik Pascal cozgan B 1970 rogy Huxmayc Bupr
CIHELUAIbHO JJIS Ha4aJIbHOro 00y4YeHHUsl IPOrpaMMHUpPOBAaHUIO. SI3bIK Ha3BaH B YECTh Be-
aukoro ¢u3uka U mMaremaruka bnesa Ilackans, nepBoro nzo0Operaresnss CyMMHUPYIOIIETO
MEXaHUYECKOTO YCTPOicTBa (apudmomMerpa).

S3pik Pascal siBrsieTcst yHUBEpCalIbHBIM, TOTOMY YTO Ha HEM MOXKHO MHUCATh IPO-
rpaMMBl JiJIs1 00paOOTKH TAaHHBIX PA3JUYHBIX BHIOB (YMCIOBBIX, TEKCTOBBIX), KaK IPO-
CTBIX, TAaK ¥ OPraHW30BAaHHBIX B CIOKHBIE CTPYKTYypbl. Ha HEM MOXKHO 3amuchIBaTh all-
TOPUTMBI CaMBIX Pa3JIM4YHBIX BUJIOB U CAMOM Pa3HOM CIIOKHOCTH.

B nepBoii maBe yueGHOro noco6ust Jaéres KpaTkoe 3HAaKOMCTBO € TEOPUEH alropur-
MOB. Teopus anropuTMoB SIBISETCS OCHOBOIOJIATAKOLIEH TEOPUEN AJI HAyK, CBSI3aHHBIX
C BBIYUCIUTEIbHON TEXHUKOI — OCHOBHBIM MHCTPYMEHTapHUeM WH(POPMATHKH.

Bo BTOpOIi IM1aBe M35araioTcsi OCHOBHBIEC MOHATHSA M 3JIEMEHTHI si3bika Pascal: an-
(baBuUT, CTPyKTypa IMpOTrpaMMbl, OpraHU3alys BBO/AA/BBIBOAA HA 3KpaH, MPOCTHIC THIIBI
JAHHBIX, BBIpAXEHUS, oneparopbl. OBlIalcHUE OCHOBAMH S3bIKA IIO3BOJIUT CO3/aBaTh
MIPOCTBIE MPOTrpaMMBbl. TpeThs I1aBa MOCBSAIIEHA CTPYKTYPUPOBAaHHBIM THUIIAM JTAHHBIX:
MaccuBaM, CTpOKaM, 3anucsaM U (ainam. Takue CTpyKTypbl A3bIKa, KaK IOJIPOTrPAMMBI
U OMOIMOTEKH MOANPOTrpaMM, MO3BOJIAIONINE MPOrPAMMHPOBATh CIOXKHbIE aJTOPUTMBI,
paccMaTpuBalOTCs B YETBEPTOU IVIABE.

B nsaTol miaBe paccmarpuBaeTcs UHTETPUPOBAHHAS Cpela nporpaMMupoBanus Free
Pascal (B nanbueiiniem IDE), koTopas mo3BosisieT co3aaBaTh TEKCThI IPOrpamMM, KOMITHIIN-
pOBaTh WX, HAXOAUTH OUIMOKH M ONEPATUBHO WX UCHPABIATH, KOMIOHOBATh MPOTrPaMMBbl
U3 OTIEJIBHBIX 4acTeH, OTJIAXKUBATh U BBIIOJIHATH OTIAXKEHHYIO ITporpaMMy. [IpuBonsarcs
KOMaH/Ibl BbI30Ba CUCTEMbI HH(POPMALTMOHHONW KOHTEKCTHOM MOMOIIM U JAIOTCSI HEKOTO-
pble peKOMEH/IallK 10 HacTpoiike cucteMsl Free Pascal st paGoTsl.

B npunoxeHuu NpuBOIATCS COOOIIEHHSI 00 OCHOBHBIX OIIMOKAaX, BBIBOAUMBIX CHU-
cremoii Free Pascal mpu TpaHcnsauy v BHIOTHEHUN TPOTPAMMBI.

[Ipu HeoOxomumocTu st Oosee monmHoro mM3yueHus: sizbika Free Pascal crnemyer
00paTuThCs K JAOMOJHUTENBHOM IuTeparype.

[Ipu u3yyeHun 1aHHOTO 1MOCOOUs peKOMEHAyeTCsl Habuparh MPUMEphI MpOrpamMM Ha
KOMIIBIOTEPE, 3aIlyCKaTh UX HAa UCIIOJHEHHE, BHOCUTh U3MEHEHHUs I NPOBEPKU HEsIC-



BBepneHue

HBIX MOMEHTOB U COOCTBEHHBIX IPEANOI0KEHNN. 3alIOMHUTE — HEBO3MOYKHO HAYYUTHCS
MIPOrpaMMHUPOBAHMIO, HE Nporpammupys. Eciau Bel He 3HaKOMBI C MHTErpUPOBAHHOU
cpenoit mporpammupoBanus Free Pascal, To, Bo3aMoxHO, BaM B nepByto ouepenb CTOUT
IIPOYUTATH IATYIO IVIABY.

CornaweHus, NMPUHATbIE B KHUTE

I[JISI YIy4dlICHHA BOCIIPUATHUA MaTCpuajia B I[ElHHOfI KHUTC UCIHOJB3YIOTCS NHUKTO-
T'paMMBbI 1 CICHHUAJIBHOC BBIACJICHUC BaKHOM I/IH(i)OpMaIII/II/I.

9Ta HI/IKTOFP&MM& O3HaA4Ya€T BHUMAHUC. 3z[ecr, BBIJACJICHA BaXHas HH-
dopmarust, TpeOyrommas akiieHTa Ha Hedl. ABTOp 37€Ch MOXKET IOJIe-
JUTHCS C YUTATEJIEM OIBITOM, YTOOBI IOMOYb HM30€XKaTh HEKOTOPHIX
OILIMOOK.

OTa MUKTOrpaMMa O3HA4aeT COBET. B 1aHHOM OlOKe MOXKHO yKasaTh
Oosiee TPOCThIE WIM UHBIE CIIOCOOBI BBIIIOJHEHUS ONPEIEIEHHON 3a-
naun. CoBeT MOXKET KacaTbCs MPAKTUYECKOrO MPUMEHEHHUS TOJIBKO YTO
W3YyYEHHOIO MJIM COZAEP>KATh yKa3aHUs Ha TO, KAK HEMHOIO IOBBICUTH
3(QPEKTUBHOCTh U 3HAUYUTEIHHO YNPOCTUTH BBIIOIHEHHE HEKOTOPBIX
3a/1au.

Ota IMUKTOTpaMMa O3Ha4YacT IMMPHUMCEDP. B nmannom (N OE ABTOP MOXKCT IIPUBCCTHU ITpaAK-
THYECKHUI MNpUMEP AJId ITOACHCHUA U pa360pa OCHOBHBIX MOMCHTOB, OTPAa’KCHHbIX B TCO-
PCTHYCCKOM MaTcpuajic.




[naBa 1

OCHOBHBIE NMOHATUA TEOPUU
AINTOPUTMOB

HaBepHsika MOXHO yTBEp»AaTh, 4TO KaXKJIbI 3HAKOM C TEPMUHOM «aJropuT™». Ero
IPUMEHSIOT BEChbMa IIUPOKO HE TOJBKO B OOJACTH BBIUMCIMTEIBLHOW TEXHUKU U MPO-
rpaMMupoBaHus. Takke HECOMHEHHO U TO, UTO Y KaXkJ10T0 C(hopMUPOBaIOCh CBOE (IIyCTh
nake OOINbIIeH YacThi0 HHTYUTHBHOE) MOHMMAHUE CMBICIIA 3TOTO TEPMHHA.

[Ton anroput™MoM Bcerna (M 10 BOBHUKHOBEHHS CTPOTOil TEOPUH) MOHUMANACh TPO-
Leaypa, KOTopasi MO3BOJIsTIa MYTEM BBITIOJIHEHUS MOCIEI0BATEIbHOCTH AJIEMEHTAPHBIX
[1aroB MOJy4aTh OJHO3HAYHBIN PE3ylbTaT (HE3aBUCSIIMM OT TOrO, KTO UMEHHO BBITIOJ-
HSUJT OTH IIIard) WIXA 32 KOHEYHOE YHUCJIO IIaroB MPUUTH K BBIBOJY O TOM, YTO PEIICHUS
HE CYILIECTBYET.

KoneuHo, 310 HecTporoe ompeaesieHue MOHATHS aJrOpUTMa, U UMEHHO IOIBITKH
c(hopMyIHpOBaTh TAKOE MOHITHE MPUBEIH K BOSHUKHOBEHUIO TEOPHH QJITOPUTMOB.

Teopusa anzopummos — 3mo pazoen MamemamuKu, U3y4arwutl oouue
ceoticmea anzopummos. C B03HUKHOBEHUEM U pA3BUMUEM BbIYUCTU-
MEeNbHOU MEXHUKU U CMENCHBIX HAYK BbIACHUNIOCH, YMO 8 OCHOBE IMUX
HAyK OO0NCHA JledHcamsb meopusi aicopummos.

Anzopumm — 5mo mouHoe npeonucanue, KOmopoe 3a0aém aneopum-
MUYecKUuti npoyecc, HaUUHAOWULIC ¢ NPOU3BOIbHO2O UCXOOHO20 OaH-
HO20 (U3 HEKOMOpOU COBOKYNHOCHU BO3MONCHBIX UCXOOHBIX OAHHBIX)
U HaNpasieHHbLl HA NOTYYEHUe NOTHOCMbIO ONPE0eiEHHO20 SMUM UC-
XOOHbIM OGHHBIM pe3yibmamd.
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Anzopummuyeckuil npoyecc — 3mo npoyecc NoCc1e008amenlbHO20 npe-
006pa306aHUs KOHCMPYKMUBHBIX 00bEKMOo8 (€108, yucel, nap cioe, nap
yuces, NPeoioNCeHull U m. n.), NPOUCXO0SAUULL DIEMEHMAPHBIMU «Uld-
eamuy. Kadxcowiii wae cocmoum 8 cmeHe 00HO20 KOHCMPYKMUBHO20
00vekma opyaum.

ITockonbKy aaropuTMbl MOTYT NMPUMEHSTHCS K MPOU3BOJIIBHBIM 00bEKTaM (YuciiaMm,
OyKBaM, CJI0BaM, JOrMUYE€CKUM BBIPAXEHUSAM U T.11.), B OIPEICICHUN aJTOPUTMUYECKOTO
IpoLecca UCIOJIB3YETCs ClEeUUaIbHbIA TEPMUH — «KOHCTPYKTUBHBIA 0OBEKT», 00BEaU-
HSAIOIIUN B ce0e BCE ITU BO3MOXKHBIE CITydyaH.

B ocHOBe MOHATHUS «aJITOPUTMY JIEKHUT UJies MOCTPOCHUS aIrOPUTMHUUECKON Mojie-
. COCTaBISIIOIIUMH TaKOi MOJIENH JJOJDKHBI ObITh KOHKPETHBIN HA0Op 3JI€MEHTapHBIX
I1aroB, CIIOCOOBI OIMpeeNeHHs CIeAYIoNIero mara u T. 4. OT Momenu Takke Tpedyercs
IIPOCTOTA U YHUBEPCATIbHOCTh. TpeGoBaHNEe MPOCTOTHI BaXKHO ISl TOTO, YTOOBI BBIIEIUTh
JEHCTBUTEIHLHO HEOOXOIMMBIE 3JIEMEHTHI M CBOMCTBA aNropuTtMa M OOJErduTh J0Ka3a-
TEJICTBA OOLIUX YTBEP:KICHUH 00 3TUX CBOMCTBaX. YHUBEPCAJIbHOCTh HEOOX0AUMa /IS
TOT0, YTOOBI MOJIEJIb MTO3BOJISIIA OMUCATD JIFOOOH aJITOPUTM.

B pesynbrare TEOpeTHYECKUX MCCIEN0BaHUM pa3paboTaHbl pa3IMyHbIE KIACCHI aj-
TOpUTMUYECKUX Mojienei [1], koTopelie 31eck paccmarpuBarbes He OynyT. Ha mpaktuke
e B IMPOrpaMMHUpPOBAaHUM OYEHb YACTO HCIOJb3YETCS ONMHCAHHE aJTOPUTMOB B BHJIE
OJI0K-CXEM.

cxem.

Cmpykmypnoe npozpammupoeanue —>mo npoyecc paspabomku aj-
20PUMMO8B C NOMOWbIO DIOK-CXEM.

B Oosiee mmpokoMm IUIaHe CTPYKTypHOE IpPOrpaMMHUpPOBaHHUE JOIMYycKaeT OoJibliiee
pa3zHooOpasue AEMEHTAPHBIX CXeM, YeM MpeanoxeHHble yetoipe (puc. 1.1). Ipuunnoit
JUTSL paCIIUPEHNsI MHOXKECTBA CTPYKTYP SIBIIsIeTCsl TpeOOBaHKE Y00CTBA U €CTECTBEHHOCTH.

Ilpozpammuposanue ceepxy énu3 — 5mo npoyecc nouazo802o pazoue-
HUSL ANI20pUMMA Ha 8¢C€ Oollee MeKue Yacmu ¢ Yeabto NOIY4eHUs maKux
9/1eMeHmO8, 0/l KOMOPbIX MOJHCHO HANUCAMb KOHKPEeMmHble KOMAHObI.
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T Com)

a) Hauano u koHel anropurma

l

Brox (BeiBon)
JTAHHBIX

l

6) BBOJI NCXOHBIX WIIH BHIBO/T

IMOJIYYCHHBIX JaHHBIX

l o

Ormeparop

l

6) JINHEWHBIN oTepaTop, ONpeAesSIOnMi  2) AIrOpUTMHUUYECKast KOHCTPYKIUS «Pa3BUIKAY.
KaKoe-JIM00 3JIeMEHTapHOE JICHCTBHE ITpu UCTHHHOCTH yCIOBHSI (JIOTUYECKOTO
BI)Ipa)KCHI/IH) BBIITOJIHACTCSI BETBb «I[a»,
IIPU JIOKHOCTHU — BeTBb «Her»

Her

VYcnosue
(JTornueckoe
BBIPAXKCHNUE)

Puc. 1.1 — Cocrasisromnue OJI0K-CXEMBI.
CrpenkaMy MOKa3bIBAaCTCsl HAIPABICHUE BBITTOJIHICMBIX JIEHCTBUMA

CrpyKTypHOE IPOrpaMMUPOBAHUE CBEPXY BHU3 — 3TO IPOLIECC IPOrPaMMUPOBAHUS
CBEPXY BHM3, OTPAHUYECHHBIN HCIIOJIb30BAaHUEM OJIOK-CXEM.

CymiecTByeT O0JIBIIOE KOJIMYECTBO BCEBO3MOXKHBIX IIPUEMOB U METOAOB Pa3paboOTKU
anroputMoB. OJTHAKO Cpey UMEIOILErocs: pa3Hoo0pa3Hsi MOKHO BBIAEIUTD J1Ba OCHOB-
HBIX METOZA, B TOM CMBICIIE€, YTO OHU IPUMEHSIOTCSI YacTO U JIEKAaT B OCHOBE MHOTUX
MIPOLEAYP U aJITOpUTMOB. MOXKHO yTBEPKAATh, UYTO 3HAHUE IPUBOJUMBIX HHKE METO/I0B
HEOOXOAMMO IS JIF0OOTO MPOTPAMMHUCTA.

PaccmoTpuMm nepBblil METO — Memoo uacmmubix yenetl, o0mas GopMynupoBKa KOTO-
poro 3By4uT: «Heo0Xoanmo cBeCTH TPYAHYIO 33/1a4y K IOCJI€A0BaTeIbHOCTH Ooee mpo-
cThIX 3a7aw». [IpuBenéHnas GopMyaMpOBKa BHIIIAUT CTOJb €CTECTBEHHOM U Pa3yMHOIA,
YTO HE BBI3BIBAET BO3pakeHUH. bojee Toro, mo0oii 4eloBeK OYEeHb YacTO HMCIOJIb3YEeT
3TOT METOJ| PELIEHUS CTOSAIIMX Mepe]l HUM 3a/1a4, IPU 3TOM Jake HE JI0TabIBasCh (MU
He oT/aBas cebe oTuéTa) 00 uMeromeMcs y Metoa HazBanuu. C Ipyroil CTOpoHbI, B KOH-
KPETHOM CIIOXKHOM 3a7aue yacTo O4EeHb TPYJHO yKa3aTb cllocod e€ pa3OueHus Ha Habop
6oJiee MpOCTHIX 3aj1a4. 31ech OOJBIIOE 3HAUEHHE UMEET ONBIT U UCKYCCTBO CIELUAINCTA.
Tem He MeHee, HECMOTPS Ha OOIIHOCTH METOJA M OTCYTCTBUE TOYHOTO PELENTa» €ro
MIPUMEHEHHUS, OYEHb Ba)KHO OCBOMTbH 3TOT METOJ, TaK KaK OH JIE)KUT B OCHOBE PELICHUS
MHOTHX 3a/1a4 ¥ 110 CBOEH CYTH COCTaBJISIeT OCHOBY aJITOPUTMHU3ALIMU U IPOrPaMMHUPOBa-
HUs. VIMeHHO ¢ Bonpoca « MOXKHO JIM JaHHYIO 3aJady pa30UTh Ha MOCJIEA0BaTEIbHOCTD
6oJiee MPOCTHIX 3a/1a4?» U HY>)KHO HAYMHATh pa3pabOTKy MPOCTOrO ajJropuTMa.

Memoo noovéma BISIETCSI BTOPBIM METOJIOM, KOTOPBIN, KaK U MPEAbITyIINN, MOXKHO
OTHECTHU K OJJHOMY U3 OOILUX «PELEeNnTOB» pa3paboTku ajroputMoB. Ero cyTs 3akitoua-
eTcs B creayroueil nmpoueaype. CTposiTcst peuieHus 3aaqu Ui HECKOIbKUX YaCTHBIX
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CITy4yaeB 3aJJaHusl HCXOAHBIX JTAHHBIX. 3aTeM HEOOX0auMO (HACKOIBKO BO3ZMOXXHO) 0000-
IIMTh TIOJTYYCHHBIC AJTOPUTMBI M 3aIMCaTh aJTOPUTM, C TIOMOIIBIO KOTOPOTO MOXKHO
HOJYYUTh PEIICHUE B CIydyae 3aJlaHusl JIOOBIX UCXOAHBIX JaHHBIX.

JInsg WITIOCTpaluyd TMPUMEHEHHUs] METOJIOB YAacTHBIX IleNiel u mofbéMa pazbepém
AJITOPUTM CJICIYIOLICH 3a1a4H.

Haiimu Munumansnulii 2nemenm u 6bl4UCIums CymMmy 21eMeHmMos 2NA6HO OUAOHAIU
K8aOpamHo Mampuybl

my  mj m
1 2 n
M= ™ ,
ml  m? m’

OueBuaHO, 4TO 3a/1aua pa30uBaeTCsA Ha YaCTHU:
1) HallTM MUHUMAJIbHBIA 3JIEMEHT;

2) BBIYUCIUTH CYMMY 3JIEMEHTOB IJIABHOM JMaroHaH.

IlepBBIM I1aroM ajaropuTMa HaxOXKIEHHWsE MUHHUMAJIbHOIO 3JIEMEHTA ABISETCS 3aja-
HUE HauyaJbHOIO 3HAYEHHUs] MUHMMYMa. JTO 3HAU€HUE JOKHO BbIOMpAThCs U3 JUaras3o-
Ha 3HAYCHMIT IIEMEHTOB MaTpuibl M, HanpuMep min = m}, rae min — nepemMeHHas UIs
3HAYEHUs. MHHUMAJIBHOTO JIEMEHTA. 3aTeM Min CPaBHUBAETCS C DJIEMEHTOM m?, eClii
min OKa3bIBaeTCs OOJbIIE m% TOrga min = m%, u T. 1. CpaBHEHHE min JIOJDKHO OBITh
IIOCJIEIOBATENIbHO IIPOU3BEACHO CO BCEMM JJIEMEHTAaMU Marpuubl M ¢ 3allOMUHaHUEM
MHHHMAJIBHOTO 3HAYEHUS.

[IpencraBum ajaropuT™ peuieHHs IepBoi Moj3agayu B BUjE Ook-cxemsl (puc. 1.2).
Jlnst 0003HaYEeHUsT HOMEPOB CTPOKHU U CTONOIA MAaTpULbl M BBOIATCS NMEPEMEHHBIE i U j
COOTBETCTBEHHO.

ITepBoe ycnoBue i < n (10 XOAy CTPENOK B OJIOK-CXEME) COBMECTHO C OIEpaTopoM
i =i+ | peanusyer aAIrTOPUTMUYECKYHO KOHCTPYKIIUIO — YUK/, KOTOPbIA OTBEYAET 32 yBE-
JMYEHUE HOMepa CTPOKHU MaTpulibl. Bropoil nuki (j < n cj = j+1), BIOXKEHHBIH B IEpBbIil
LUK, yBEIMYUBAET HoMep cronabdua. [Ipy momou Takoil KOHCTPYKIMU OCYILECTBIIAETCS
nepedop 37EMEHTOB MAaTPUIIbl U UX CPAaBHEHHME CO 3HAYCHHMEM, XPaHILIUMCS B min.

JList peleHnst BTOpoil Mo3aAa4yu pacCMOTPUM MaTpPHULIBIL.

L ml m? m3

m,  ny 1,2 .3

M, = un My=|\m, m5; m
m 2 2 My

2 My 1 .2 .3

m; m3  m;
CymMma 371eMEeHTOB TJIABHOM AMaroHaiu MaTpuilbl M| BBIYUCISETCS Kak
_1 2
sum; = m; + mj, (1.1)

a marpuisl M, —

sum, = mj + m3 + mj. (1.2)
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Hauano

min= ml1

i=1

Het
Konern

min = m/

Puc. 1.2 — biok-cxema anropurma moucka
MHUHHUMAJIbHOIO 3JIEMEHTA JIByXMEPHON MaTpHIIbI

Ananusupyst Beipakenus (1.1) u (1.2), BuguMm, 9410 CyMMa 3JI€EMEHTOB TJIaBHOM Jua-
TOHAIM CKJIAJBIBACTCSA U3 DJIEMEHTOB C OJMHAKOBHIMH HOMEpPaMH CTPOKH U CTOJOLa.
Torna, 0606mias wist MaTpuiel M pasmepa [n x n], MOXHO 3amucarh

sum =mj +m; +...+m) =y m. (1.3)

brok-cxema anroputma BbIYMCIEHUS cyMMBI 1o (opmyne (1.3) mpencrasieHa Ha
puc. 1.3. B eaAMHCTBEHHOM LMKJIE MO { IPOMCXOAUT HAKAIJIMBAHUE CYMMBI 3JIEMEHTOB
MaTpuIbl 32 CYET MTOCIIEA0BATEILHOTO NPUOABIEHNS 3HAUEHUS 3JIEMEHTA C OIUHAKOBBIMU
HOMEpaMM CTPOKH U CTOJIOLA K TEKYyILIeMy 3Ha4eHHI0 nepeMeHHoi sum. [losTomy sum
JOJbKHA ObITH OOHYJIEHA Mepesl BXOJOM B ITUKIL.
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Hauano

Her
Konernn

Ha

sum := sum + m,

\4

i=i+1

Puc. 1.3 — briok-cxeMa aaroputma BbIYHUCIEHUS
CYMMBI 3JIEMEHTOB [NIABHOM JAMAaroHaiIu MaTpULlbl

OxoHyarenbHast OJI0K-CXeMa aJIrOpUTMa PELIeHUs TIOCTaBICHHON 3a1a4M IPUBEICHA
Ha puc. 1.4. [Ipu noacranoBke B He€ Oiok-cxeM ¢ puc. 1.2 u 1.3 610ku, 0603HavaromMe
«Hauano» u «KoHnery aaropurMa, MOXXHO OITyCTHUTb.

B 3akmioueHue nepBoil miaBel HEOOXOAMMO 3aMETHUTh, YTO MHOTHE CTaHJapTHbIC
QITOPUTMBI (2 IPOTrPaMMBl COCTABIISAIOTCS UMEHHO M3 CTaHIAPTHBIX, HECKOJIBKO BHUJIO-
M3MEHEHHBIX B 3aBUCHMMOCTH OT 33/1a4d OJIOKOB) pa3o0paHbl B yueOHUKE [2], KOTOPBIi
pEKOMEHAYETCsl JJis U3yUECHHUSL.



KoHTponbHble Bonpockl no rnase 1 13

1)
2)
3)
4)
5)
6)
7)

1

1 biok-cxema
1

1 Hapuc. 1.2

bnok-cxema
Ha puc. 1.3

BriBox

Puc. 1.4 — brnok-cxema ajropurma penieHus 3ajaa4u u3 npumepa 1.1

Urto uzyyaeT Teopust aJropuTMoB?

Yro Takoe anropurm?

Urto noapazymeBaercs 1oJ allrOPUTMUYECKUM IIpoLeccom?
Yro Takoe O10K-cxema?

B ueM cyTh nporpamMmupoBaHusi CBEpXy BHHU3?

Yto Takoe METO YaCTHBIX LEJICii?

B yem cyTth MeTonma mogpema?



[naBa 2

OCHOBBbI A3bIKA NMPOIrPAMMNPOBAHWA

FREE PASCAL

[Ipu pemennn 3a1a4 NpOrpaMMUPOBAHUS HACTOATEIIBHO PEKOMEHTYETCS MPUIEPHKHU-
BaThCs CIEAYIONIEH MOCIEA0BATEIIbHOCTH IEHUCTBUIA.

1.

VSCHUTh OCTAHOBKY 3aJlaudl, T. €. IOHATh, YTO OT Bac TpedyeTcs, U yOeauThcs,
4TO yCJIOBUS 3a/laid HENPOTHBOPEUYMBBI U JOCTATOYHBI (KOPPEKTHO MOCTaBIIE-
Hbl). CKa304HBIM IPUMEPOM HEKOPPEKTHO MOCTABICHHOM 3a1a4M ABJISAETCS IPU-
ka3: «lloiinm Tyna, He 3HaAK Kyna, U HaWIu TO, HE 3HaK 4To». Kak M3BeCTHO,
B CKa3Ke 3TOT MPHUKa3 ObLI BHIIOJIHEH, B peajbHON KU3HU TaKOH MpHKa3 SBISETCS
HEBBINOJIHUMBIM.

Bri6pats meton pemenus. Kak npaBuiio, caoXHbIE 3a7a4l MOTYT OBITh PELICHBI
HECKOJIBKUMU criocobamu. Ecnu B ycroBHM 3aJlauMl He yKas3bIBaeTCs METOA e
pelIeHus, TO BIOMpaeTe ONTUMANIBHBIN [T Bac MM U300peTaeTe CBOM.

CocTaBuTh AJITOPHUTM PCHICHHA 3aa4u, IIPCACTABUB €TI0 B BUJC OJIOK-CXEMEL.

Hanucars nporpammy mno 6mok-cxeme. HaunHas ¢ 3Toro srama, BaM MOHao-
OuTCs 3HAHME KaKoro-muOo s3bIKa MporpaMMupoBanus, Harpumep Free Pascal,
KOTOpBIN, COOCTBEHHO, U PacCMaTpUBAETCs B JaHHOU IVIaBe.

OTnaguth U TECTUPOBATh MPOrpaMMy, T.€. UCIPABUTh CUHTAKCUYECKUE U Ce-
MaHTHYECKHE OIIMOKU MpPU KOMIWISIUU U JIOTUYECKUE OLIMOKH MPHU pelIeHun
3a/1a4M C TAKUMHU MCXOAHBIMU JAHHBIMH, KOIJIa OTBET U3BECTEH 3apaHee.

Hcnonauts mnporpamMmy € 3alaHHBIMU UCXOAHBIMH JaHHBIMH.

HpoaHaJ'II/I3I/Ip0BaTB IMOJTYYCHHBIC PE3YJIbTAThl U CACJIAaTh BBIBOBI.
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2.1 AndgasuT g3blka

Anghasum — smo co80KynHocmsb 0ONYCMUMBIX 8 S3bIKe CUMBOL08 UNU
2PYAN CUMBOJIO8, PACCMAMPUBAEMBIX KAK eOUHOe Yelloe.

DnemeHTHI TIporpaMmbl Ha si3bike Free Pascal MoryT cocTosiTh M3 BCeX CHMBOJIOB,
KOTOpPbIE HAXOAATCS HAa KJIABUATYPE U JEJISATCS HA YEThIPE TPYIIIbL:

® CHUMBOJIbI, UCITIOJIb3YCMBIC B I/IIleHTI/I(I)I/IKaToan;

® DPas3aCiIUTECIIn,

CIICOaJIbHBIC CHUMBOJIBI,

HEHUCTOb3yeMble (B UACHTU(UKATOPAX) CUMBOJIBL.

Hoenmugurkamop — smo Hedenrumas nocied08amenibHOCHb CUMBONO8,
3a0aruas ums 106020 06veKma npocpammoi.

B ponu 00beKTOB BBICTYNAIOT: KOHCTAHTHI, IEPEMEHHbIE, METKH, MPOLEAY P, (YHK-
IIUM, MOIYJIU U MOJIPOTrPAMMBI.

Ilpasuna nanucanus uoenmugpuxamopos. UneHrudurarop MoxeT Ha-
YUHATHCS TOJBKO C JIATUHCKOW OYKBBI WJIM CHMBOJIA MOMYEPKUBAHUS
«_», COJEPKaTh TOJILKO OYKBBI JIATUHCKOTO angaBuTa, CUMBOJ IOJI-
yépkuBanusa U muppel (lval, 1 rez, first param, last-
par, ab$d-—mnpumepsl HEMPABUIHHOTO HAMHCAHUS HICHTU(DUKATO-
poB). [IpornucHbie U cTpodHbIe OYKBBI B HICHTH(PUKATOPAX HE pa3iiu-
YaroTcs: TaK, HaNpuUMep, uaeHTuukatopsl NAME, Name uiaud nAmE
OyIyT UACHTHYHBI.

[TosTOMy B AaHHOM MOCOOHMHM NPH HANMCAHWK MPHUMEPOB MPOrpamMM, C LEIbio 00-
JIETYUTh TTOHUMAaHUE IPOrpaMMBbl, 3apE3€pBUPOBAHHBIE CJIOBA U CTAaHAAPTHBIE UICHTU-
(ukaTopsl OyIyT 3amUCBIBaThCSl C 3arylaBHOM OyKBbI, a WAECHTU(UKATOPHI, BBOAUMBIE
H0JIb30BaTEIEM, — C MAJICHBKON OyKBBI.

Pazoenumenu npenHazHaueHsl Uil OTIEIEHUS JPYT OT Jpyra 3JIeMEH-
TOB IIPOrPaMMBI.

B kauecTBe pasgenureneii yaiie Bcero UCnoib3ytores npooden, [Enter], [Tab] u kom-
MeHTapuu. CodeTaHus pa3AeIuTeliei MO3BOJIseT 00Jiee HAISIIHO TPSICTaBUTh CTPYKTY-
Py MpOrpamMMmBl.
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Kommenmapuu npeaHa3sHadeHsl U1 MOICHEHUSA HCXOIHOTO TEKCTA IIPO-
TPAMMBI.

Pa3nuuaroT ogHOCTPOUHBIE 1 MHOTOCTPOYHbIE KOMMEHTapuH. OJTHOCTPOUYHBIE KOM-
MEHTapUH HAUYMHAIOTCS C CUMBOJIOB // (IBe MOIpPsA KOCBhIe 4epThl Oe3 mpobera), mocie
KOTOPBIX BECh TEKCT CTPOKH SIBJIIETCSI KOMMEHTapueM. MHOrocTpo4Hble MOMEHIAITCs
60 B ckoOku { }, 1100 B CKOOKM BUA (* *) M MOTYT 3aHUMATh JI000E KOJIMUECTBO
cTtpok. He momyckaercs BIIOKEHHE OIHOTO MHOTOCTPOYHOTO KOMMEHTApHsi B JIPYTOH.
B IDE xoMMeHTapuu BBIJIENSIFOTCS CEPBIM IBETOM. [Ipu mMCnomHeHur mporpamMMbl BCE
KOMMEHTapUH UTHOPUPYIOTCSL.

//OOHOCTPOUHHEIMN KOMMEHTAaPHUHN
(*MHOTIOCTPOUHHM, 3aHUMAKIUN OOHY CTPOKYY)
{a »TOT MHOI'OCTPOUHHH

KOMMEHTAapUM 3aHUMaeT

HECKOJIBKO CTPOK
}
//HECKOJILKO CTPOK MOXHO CHEeJlaThb
//KOMMEHTapueM, HCIOJIb3Ysd OOHOCTPOUHLIHI

Cneyuanvhvle cum601bl, BHIIIOIHSIONINE B SI3bIKE ONpPENeHEHHbIe (QYHKIIUU, MOXKHO
pa3fenuTh Ha 3HAKU MyHKTyaluu (cM. Tabnuiy 2.1), 3HaKu onepanuii u 3ape3epBUpO-
BaHHBIC CJIOBA.

Taomuua 2.1 — CneuuanbHble CUMBOJIBI

3Hak Hasznauenue
{ } CxoOKM KOMMEHTapus
(* *) | CkoOKM KOMMEHTapus
// OnHOCTPOYHBIM KOMEHTapuit
Briienenne MHIEKCOB MacCHUBOB, DJIEMEHTOB MHOKECTB, pa3Mepa CTPOKH
Brizenenue BolpaxkeHU, CIMCKOB TapaMeTpoOB
Amnoctpod 115 BBIIECICHUS CUMBOJIA WU CTPOKHU
1= 3HaK NMPUCBAMBaHUS 3HAYCHUS MIEPEMEHHOM, TUITU3UPOBAHHON KOHCTAHTE
Wi pyHKIHH
; Paznenenue onepatopoB U 0ObsIBIEHUN B Iporpamme
Otaenenne nepeMeHHON WM TUITU3UPOBAHHON KOHCTAHTHI OT THIIA, METKH
OT omeparopa

—~|r—
~ | —

MIPOIOJDKEHUE Ha CIEAYIONIEH CTpaHuIle
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Tabmuma 2.1 — [pogomkenue

3Hak Ha3znauenue
= Otaenenne UACHTH(UKATOPA TUITA OT ONMMUCAHMS THUTIA WJIM KOHCTAHTHI OT
e€ 3HaueHUS
, PasnmeneHue 3J1EMEHTOB CIIHCKA
Paznenenue rpanuil quanazoHa
O06o3HaueHNEe KOHIIa IPOTPaMMBbl, OT/ICJICHUE IIEJI0ON YacTH OT JPOOHOM
B BEIECTBEHHOM YHMCJIE, OTACICHHE MOJIEH B 3alIHCH

3uaxu onepayuii 0603Ha4aOT apupMeTHUECKUE, JOTHYECKUEe U JIpyTue AeHcTBUS.
OHu ObIBalOT JBYX THUIIOB: COCTOSIILIME U3 HEOYKBEHHBIX CUMBOJIOB (Hampumep, +, -,
*, / ®uT.1.) U coderanus OykB (Hampumep, Not, Div, Mod u T. 11.), mpencrapisromme
co0oli 3ape3epBUPOBAaHHbBIE CIIOBA.

3apezepsuposannvie (kaouegvlie) co6a COCTABIAIOT OCHOBY S3bIKa U HE MOTYT Iie-
peonpenensaTbes noab3osateneM. [Ipu Habope nporpammsl B IDE 3ape3epBupoBaHHbIE
CJIOBA BBIZICTISIOTCS OCJIBIM I[BETOM.

Heucnonv3yemvie cumeonvl, Takue, Kak, Hanpumep, 3, &, << U T.J., BKIIIO4Yas
OyKBBI pyccKoro angaBuTa, MOXKHO BCTAaBJIATh B KOMMEHTApUU U CUMBOJIbHBIE CTPOKH.

2.2 CTpyKTypa nporpaMmmbl

B mporpamme MoryT OBITH CleIyrOIINMe, HAUMHAIOIIMECS C COOCTBEHHOTO 3ape3ep-
BUPOBAHHOTO CJIOBA, PA3EIIbL:
1. 3aronoBok mporpammsl.
Program uMs_[OpOrpaMMel;
CnoBo Program o3Ha4yaeT Hayajao MpPOTpaMMBbl, a KMsI_POTPaMMbl — UJEH-
TU(UKATOP, BBOIUMBIN MOJIH30BATEIIEM I10 MTPABUIIAM, OTUCAHHBIM B T1. 2.1.
2. Paznen noakiitodeHUs: MOAYJIEH.
Uses umsa monynsa_1l, uMsa Momyns 2,..., HUMA_MoOoynsa N;

ITocne yxazaTens MCHONBb3yeMbIX MoAyneld Uses uepes3 3amsaTylo Mepeurciis-
IOTCSl BCE UMEHA CTaHJIapTHBIX MoayJell (0ubinoTek noAnporpaMm) U Moaysien
nosp3oBarens (M. nm. 4.2, 4.3) HeoOXOIUMBIX ISl BBIMIOJIHEHUS IPOTPAMMBI.

3. Pasznen oObsABIIEHHS KOHCTAHT.

Const umsa_kKoHcTaHTHL 1 = 3HaueHue_l;
UMSI_KOHCTAHTH 2 = 3HaueHue_2;

.
UMSA_KOHCTAHTEL N = 3HaueHUue_ N;

Koncmanmamu nazviearomes snemenmol OaHHbIX npozcpammeol, 3nave-
HUsl KOMOPbIX HENb35 USMERUMb 6 npoyecce €€ BbINONHEHU.

KonuuecTBo, MMEeHa KOHCTAaHT WM MX 3HAYCHHS 33/IaI0TCSl POTPAMMHUCTOM B 3aBUCH-
MOCTH OT BBIIIOJIHSIEMOH 3aJauH.
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|_|p|/||v|ep 292

OO0ObsaBIIeHHE O0BIYHBIX KOHCTAHT.

Const i=100; //1eJslourcIIeHHas KOHCTaHTa
r=0.5; //BemecTBeHHasA KOHCTaHTa
expr=i/r; //KOHCTAHTHOE BHpAaXEHUE
c="Y'; //CUMBOJIbHAsA KOHCTAHTa

s='Pascal'; //cTpokoBas KOHCTaHTa

4, Pa:men OOBSIBIIEHUS THIIOB.

Type uMsa_Tuna_l = onucaHue_1;
UMsI_THUIIa_2 = OIucCaHue_2;

-7
uMs_Turna_N = onucaxHue_N;

Tunsl jaHHBIX paccMaTpuBaroTcs B 1. 2.4 u 1. 3.

5. Paznen oObsBIEHUS IEPEMEHHBIX.
Var cnucox nepemMeHHwx 1: Tum_1;
CIIMCOK_TIE€PEMEHHHX 2: THUIL 2;

4

CIHCOK_IlepeMeHHHX N: Tur N;

Hep(mennbmu HA3bIBAIOMCSL d/IeMEHMbl OAHHbIX npozpammeol, 3nave-
HUA KOMOPbIX MO2YyNnl USMEHAMbCA 6 npoyecce eé GbINONHEeHUSs].

Bce ucnonb3zyemble B NMporpaMMe NEPEMEHHBIE JOKHBI ObITh OOBSIBIEHBI C yKa-
3aHMEM MX TUINOB. Pa3nen oObsABIEHUS MEPEMEHHBIX HAYMHAETCS 3ape3€pBUPOBAHHBIM
cioBoM Var, nanee cieAyloT OObsSBIEHUS KOHKPETHBIX NEPEMEHHBIX, COCTOSIINE JTHO0
U3 OAHOTO UACHTU(HKATOpa MEepPeMEHHOM, MO0 U3 IpyMIlbl EPEMEHHbIX, B KOTOPOM
yepe3 3aITyI0 MePeYHCsaoTCsS WACHTU(PHUKATOPB OHOTO THIA, 3aT€M BBOIATCS JBOE-
TOYHME U THII.

OObsBiIcHHE MNEPEMCHHBIX IMPOCTBIX CTaAHAAPTHBIX THUIIOB.

Var
i, j, k: Integer; //rpymnmna LEJIOUHCIJIEHHHX I1€PEMEHHHX
X, y, z: Real; //rpylna BemeCTBEHHHX [I€PEeMEHHHX
c: Char; //CUMBOJNIbHAS [EepeMeHHas

flag: Boolean; //7moruueckasi nepeMeHHas
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6. Paznen oObsaBIEHUS MOAIPOrPaMM.
Pa3paboTka u mpuMeHeHHUe MOAMPOrpaMM-TIPOIIeIyp ¥ MOAIPOrpaMM-QyHKIUN
OMUCHIBAIOTCS B 1I. 4.1.
7. Teno mporpaMmsbl (00s3aTeNIbHAS YaCTh).
Begin
oneparop_1;
orepaTop_2;

onepaTop_N;
End.

Teno npozpammul COAEPKUT OTHAEISIEMbIE APYT OT Apyra TOYKOM C 3amsiTod orepa-
TOPBI, KOTOPHIE BBIMOJIHSIOT aJrOpUTMHUYECKHE ICHCTBUS, HAlpaBICHHbIE HAa pelleHUE
Kakoi-nu00 3a1aun. OHO HAYMHAETCS 3ape3ePBUPOBAHHBIM cJI0BOM Begin u 3akaHunBa-
eTcs 3ape3epBupoBaHHbIM ciioBoM End ¢ Toukoit (End. ), koTopas sBIsSE€TCS MPU3HAKOM
KoHIa porpaMMbl. Begin u End eni€ Ha3bIBaIOT ONEPAaTOPHBIMUA CKOOKAMH.

B pannmx Bepcusix sizpika Pascal 3aromoBok mporpammbl Obi1 00s13a-
TEJNIEHOW YacThIO, U Pa3/elbl JOJDKHBI OBIITH pacrojiaraTbCs B yKa3aH-
HoM BhIIIe nopsake. B Free Pascal 3aronoBok siBisieTcst HeoOs3aTemb-
HOM 9aCThIO M MOJKET OTCYTCTBOBATh, a MOPSIOK pa3MELICHUS Pa3eioB
MPOM3BOJIBHBIN (MOXKHO CO3/1aBaTh HECKOJIBKO OMHAKOBBIX pa3/iesioB),
CJIEZyeT TOJIKO BBIMOJIHATH MPABWIO: B JIOOOM MECTE MPOTPAMMBI
MOXXHO HCIOJIB30BaTh JIMIIb 3JIEMEHTHI (KOHCTAHTHI, THIIBI, TIEPEMEH-
HBIE U TIO/NIPOTPaMMBI), ONIPENIENIEHHBIE PaHee MO TEKCTY MPOTPAMMBIL.

OnHako Ha 3Tarne o0y4eHHUs IPOrpaMMHUPOBAHUIO PEKOMEHAYETCS MPUACPKUBATHCS
BBIIICU3TIOKEHHON CTPYKTYPhI IPOTPAMMBI.

IIpocTast mporpamma, KOTopasi BBIYMCISET CyMMY JIByX YHMCEJ, BBOAUMBIX C KJIaBHa-
TYpPBI, U BBIBOAMUT PE3yJbTaT HA SKpaH. B Havyane KaxJoi CTPOKH B CKOOKaxX MPHUBOAUTCS
HOMEP CTPOKH. DTOT HOMEP HYXEH TOJIbKO JUIsl yI00CTBa U3JI0KEHUS, B IPOTrpaMMe €ro
HabupaTh, pasymMeeTcs, He HaJlo.

(1) Program summa;

(2) Var

(3) X, y, sum: Real;

(4) Begin

(5) WritelLN ('BrepuTe pBa uucna');
(6) ReadLN (x, y):;

(7) sum:=x+y;

(8) WriteLN ('Cymma paBHa ', sum)

(9) End.
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IlepBast cTpoKa 3TOro IpUMepa COAEPKUT 3aroIOBOK IPOrpaMMBbl ¢ UMEHEM Summa.
3aroJI0BOK MPOrpaMMbl UTHOPUPYETCS MPU BBITOJIHEHUH IPOIPAMMBI M HOCUT XapaKTep
nosicHeHuil. Bo 2-i1 cTtpoke cnoBoM Var HauumHaeTcs pas3zieil OMMCAHMS IEPEMEHHBIX.
B Tpetheil cTpoke 0OBSBIAIOTCS TPH MEPEMEHHBIX BEIIECTBEHHOIO THMA. 4-51 CTPOKa —
Ha4aJIo Tesa nporpaMMsl. B 5-if cTpoke 3anucan oneparop, KOTOPBIA BEIBOIUT HA DKPaH
CTPOKY, 3aKII0YEHHYIO B anocTpodsl. B 6-if cTpoke 3amucaH oneparop, KOTOPBIM Cuu-
THIBACT 3HAYEHUS MEPEMEHHBIX X U Y C KJIABHATypbl. B 7-ii CTpoke mepeMeHHOW sum
IIPUCBAUBAETCS 3HAYEHHE CYMMBI X U y. B 8-i1 cTpoke Ha 3KpaH BBIBOOUTCS TEKCT, 3a-
KITIIOUEHHBIN B anocTpodbl, U 3HaYeHUs nepeMeHHol sum. Hakowner, 9-s cTpoka — 310
KOHEL| IPOrpaMMBI.

3amyctum Free Pascal, HabepéM TeKCT mporpaMMel 1 pazoepém eé.

Jlns penieHus MOCTaBICHHON 3aJadyd HEOOXOAMMBI JBE MEPEMEHHBIEC IO/ BBOIH-
MBbIE YUCIIa U OJ{HA TIEpEMEHHas O/ pe3yiabraT. iMeHa nepeMeHHbIX (MACHTU(UKATOPHI)
BBIOMPAIOTCS Takue, 4TOObI ObUIO TOHSTHO, JJIsi Yer0 OHU MpeJHa3HAYCHBI (B MpOTrpaM-
M€ X, Y U Sum cooTBEeTCTBEHHO). CTaHIapTHBII BelleCTBEHHBIH TUIl Real BbIOMpaem
MOTOMY, 4YTO B YCJIIOBHUHU HE CKa3aHO, KAKOTO THIIa JTOJIKHBI OBITH BBOJAMMBIE YHCIIA, A BE-
IIECTBEHHBIN THII IBTIsICTCS O0Jiee IMHUPOKUM THUIIOM IO CPABHEHHIO C LIEIBbIM (HAIIpUMep,
Integer), T.e. OH BKIIOYAET KaK JpoOHBIE, TaK U Lieible yucia. Jpyrue sneMeHTh
IIPOrpaMMBbl I peLIeHUs 3a]jauyi He HYKHbI. Takum o0pa3oM, U3 pa3iesioB CO BTOPOro
M0 CEeIbMOM (CM. CTPYKTYpy) B TIpPOrpaMMme MPUCYTCTBYET TOJIBKO pasied OOBSBICHUS
nepeMeHHbIX Var.

Teno nporpaMMbl COCTOUT U3 YETHIPEX ONEPaTOPOB, KOTOPHIE MOCIEI0BATEIHHO BbI-
HOJHSAIOTCS TIpH 3amycke rnporpammbl (komOuHanus kinasui [Ctri]+[F9]). Tlepsoii BbI-
MOJIHSIETCS] CTaHJapTHAsI MPOLIeypa BeIBOAA C UMEHEM WriteLN, KoTopas BHIBOJUT Ha
9KpaH CTPOKYy: BBenouTe nBa uucia./laHHoe yka3zaHue HeoOXOIUMO JUI MOSICHEHUS,
YTO JJOJDKEH CJIENaTh M0JIb30BaTelNb, YTOOBI MPOJOIKUTE BBIIIOJHEHHE POIPaMMBI.

Bropoii BeIonHsAETCA CTaHAapTHAs MpoLelypa BBoAAa ¢ UMeHeM ReadLN, KoTopas
B peXXHME O)KMJIaHUSI CUUTHIBAET C KJIABUATyphl BBOAUMBIEC YHCIIa, IEPBOE JJIsl IEPEMEH-
HOM x, BTopoe — /i y. [Ipuuém uncia J0mKHBI OBbITh pa3fesieHbl OAHUM HIIM HECKOJIb-
KUMU Pa3[eNIUTeNs MU, a BBOJ 3aKaHUMBaeTcs Haxaruem [Enter].

TpeTuii onepatop NMprUcBauBaeT MEPEeMEHHONW SUmM 3HAYEHHE BBIPAXKEHUS X+Y, T.e€.
3HAYeHHE CYMMBI IEPEMEHHBIX X H V.

YersEpThill oneparop WriteLN BBIBOAUT Ha DKpaH CTpoKy: CyMMa paBHA, a 3a-
TE€M — 3HaYCHHUE NIEPEMEHHON sum.

Ecnu 3amycTuTh 1aHHYIO IPOrpaMMy M MOCJE CTPOKHU:

BBeguTe OBa uHCIa
BBECTH:

125[Mpoben]-13[Enter]
TO HA HPKpPaHE MOSBUTCS HAAIUCH:

Cymma paBHa 1.1200000000E+02
VYBHIETh 3Ty HaAMUCh MOXKHO, HaxaB [Alt]+[F5].

Uucno 1.1200000000E+02 sBiseTCS BEUIECTBEHHBIM NPEACTABICHUEM LIEIOTO
uncna 112 u pacmudpossiBaetes kak 1.12 - 102

B 3aknrouenue naparpaga npuBesieM HEKOTOpbIe PEKOMEHIALUU MO CO3JaHUI0 HC-
XOIHBIX TEKCTOB IIPOTPaMM.
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[Ipu HanMcaHuu NMporpaMmsbl LEIECO00Pa3HO UCIOIB30BaTh CUCTEMY OTCTYIIOB, KO-
IJ]a ONepaTophl, BIOKEHHBIEC B IPYTHE ONEPAaTOPhl WK ONEPaTOpHble CKOOKH, MHUIIIYTCS
Ha CTPOKE C OTCTYIOM BIIPAaBO 10 OTHOLIEHUIO K JAPYI'MM omeparopaM (0OBIYHO OTCTYII
nenaercs kiasuieit [Tab]). Takoe pacnonoxenue oneparopoB MO3BOJISET MPOIIE pa3o-
Oparbcsi CO CTPYKTYPOM IPOTrpaMMBI, TIOHSTH €€ coiepkaHue, ObIcTpee HAWTH HEKOTOPbIE
olMOKU (HalpuMep, OTCYTCTBUE 3aKphlBarollel oneparopHoil ckooku End, coorer-
CTBYIOIIIEH KakoW-IMOO OTKpBIBaroliel ckoOke Begin).

He cnenyer B o1HON cTpOKe OOBEAMHATH HECKOJIBKO OIEPATOPOB, T.K. 3TO 3aTpPyl-
HUT JIOKAJHM3AIHUIO OIIMOKH BO BpeMs OTJIAJKH MPOrPaMMBbI, MOCKOJIBKY MUHUMAIbHBIN
BBINOJIHSIEMbIN OJIOK KOMaH]| B MPOLIECCE OTIIAKU COOTBETCTBYET OJIHOM CTPOKE TEKCTa.

ITocnenoBaTeIbHOCTH ONIEPATOPOB, BBHITOIHAIOLUINX KAKOE-TO 3aKOHYEHHOE aJIrOpUT-
MUYECKOE JEHCTBUE, MOKHO OTHENATH OT MPEABIAYIIMX M MOCIEAYIOLUX OIEepaTopoB
MYCTBIMHU CTPOKaMHU.

WpenTudukaropaM mporpamMMsl cielyeT 1aBaTb HMEHa, OTpaXkaroliue ux cyTh. [Ipu
HalMCAaHUM HJCHTU(UKATOPOB CIIEAYET LIMPOKO HCIIOJIB30BaTh 3HAK MOMYEPKUBAHMS:
name_1 (ums 1), real vector (BeliecTBeHHbII OTHOMEPHBINA MaccuB), type of mat-
rix (tun marpunsl) U T.1. He cTpamHo Mcnonb30BaTh JUIMHHBIE UMEHA, T. K. MOYXHO
CKOIMPOBATh UX HEOOXOAMMOE YHUCIIO Pas3.

PexomennyeTcss upoKO UCIIOIB30BaTh KOMMEHTAPHH, 110 KpaiHEH Me-
b pe, A1 CEMAaHTUYECKU CBA3aHHBIX I'PYII ONEPATOPOB WM AAXKE IUIS
OTZEJIBHBIX OIEPaTOPOB, YTOOBI MOSCHUTH UX OCOOEHHOCTH.

Emé pa3 moguepkHEM, YTO BCe TUIIHUE TPOOEIIbl, 3HAKH TaOyIIALUH, IyCThIE CTPOKH,
KOMMEHTApHH KOMITUISATOPOM UTHOPUPYIOTCS M HUKAK HE CKA3bIBAIOTCS HA UCIIOJHEHUU
MIPOrpaMMBI.

JIro0ast mporpamma U3 JaHHOTO MOCOOMs MPHUBEACHA C MPUMEHEHHWEM BBIIIEU3IIO-
JKEHHBIX IPaBUIL

2.3 OpraHusaums BBoga/BbiBoAa AaHHbIX

Crannmaptable nponenypsl Read m ReadLN ciyXar JUisl BBITOJHEHUS OTNEpPaIHii
BBOJA (Read —uutare). [lociie UMEHH TpOILIEAYPhl B KPYIIIBIX CKOOKax uepe3 3arsTyro
NEePEYHCISIIOTCS. WACHTU(UKATOPBI BBOAUMBIX C KJIaBUATYphl NMEPEMEHHBIX (CM. IpHU-
mep 2.4). Ilpu ucnomHEHUM ATUX MPOLEAYP MOXKHO JHOO HaOupaTh JaHHbIE C Kia-
BHATypbl MUHUMYM 4epe3 OfiuH mpoden u Haxkumars [Enter], mubo ocymecTBinsaTs BB
KaXJ10ro 3HadeHus yepe3 [Enter].

[Mpouenypa ReadLN,; Ge3 mapaMeTpoB okunaet Haxarus [Enter]. Eciu ReadLN;
CTaBHUThH B KOHIIE JIIOOOI mporpamMmsl niepex End., TO MOXKHO CLIOKOWHO O3HAKOMHUTBCS
¢ pe3ynbratamu U, HaxkaB [Enter], Bepuytbes B IDE, uto ynoOHO, T. K. HE HAJ0 ITOCTOSTHHO
Hakumarthb [Alt]+[F5] B IDE mist npocMoTpa pe3yinbTaToB MOCIE BBIMOJHEHUS TPOTrPAMMBbI
(cm. mpumep 2.5).

Ormepaii BBIBOJIA BBIMOJHSOTCS MPH MMOMOIIM CTaHIAPTHBIX TpolLenyp Write
u WriteLN (Write —iucath). [locine uMeHu mponeaypsl B KPyIJIbIX CKOOKax depes 3a-
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MATYIO TIEPEUUCIISIIOTCSL BEIBOJUMBIE 3eMeHTHI. [Iporieaypa WriteLN,; 6e3 mapamMeTpoB
BBIBOJIUT MYCTYHO CTPOKY.

Oxonuanue LN B mpouenypax ReadLN u WriteLN sBIsSeTCS COKpAIEHUEM OT
line — cTpoka u new — HoBas. [lociie BRIOTHEHHS ATHX MPOLEAYP Kypcop MepEeBOIUTCS
Ha HOBYIO CTPOKY B OTIM4YME OT mpouenyp Read u Write.

Dopmammusiii 661600 B TIpolielypax Write u WriteLN mo3BOJSIET 3a/1aTh HEOOXO-
JMMOE TpeACTaBIeHNE BRIBOAUMOro ieMeHTa. O0muil Bu1 popMaTHOTO BBIBOJA!

Write (smemenmm: dl: d2) wimm WriteLN (snemenm: dl: d2),

rae dl — o0Imee KOIMYSCTBO MO3MIUMN, BBIJICISICMBIX 110 BBIBOAMMEINA JJIEMEHT; d2 —
KOJIMYECTBO IO3UIUH, BBIICISIEMBIX TOA IMUQPHI MOCE NECATUIHOW TOYKH, B BEIIE-
CTBCHHOM 4YHcCle. ECaM KOIM4ecTBO CHMBOJIOB BRIBOJMMOIO dJIeMEHTa MeHbme dl, To
MIPOMCXOAUT BhIPaBHUBAHUE T10 TTPABOMY Kpar0 OTBEIEHHBIX TIO3UIUH, a €ClIi OOJIbIe —
aBTOMAaTHUYeCKoe J00aBJICHUE HeqoCTaomuX no3unuid. [Ipu BeIBojE yncen HE0OX0IUMO
YUYUTBIBaTh, YTO 3HAK MHUHYC B OTPULIATEIIBHOM YHUCJIE U JECATUYHAS TOYKA B BELECTBEH-
HOM YHCJIC 3aHUMAIOT 0 OJHOM MO3HIIHH.

//lporpamma, OeMOHCTpupykmass POPMATHHI BHBOL
Begin
//BHBOL CJlIOBa B CEepenuHy CTPOKU
WriteLN ('Ipuset': 43);
{BeIBOLL, BCTPOEHHON KOHCTAHTH Pi C TOUHOCTBI OO 2-IO
3HaKa IIocJle OeCATHUHOHW TOUKH}
WritelLN ('Pi=', Pi: 4: 2);
//3apep®Ka BHIIOJIHEHHSI NpPOrpaMMmel 0O BBoma Enter
ReadLN;
End.

JlaHHasi mporpaMMa COCTOUT TOJIBKO W3 OJHOTO paszzelsia — Tejla MNpOorpaMMbl, CO-
JIEpKallero TpU oreparopa. 3aroJoBOK IpOrpaMMbl 3aMEHEH KOMMEHTapUEM B IEPBOI
CTpOKE.

B nporpamme HeT 35eMEHTOB, TPEOYIOIIMX MOAKIIOUEHUS MOAYJIEH M ONMHCaHWM
B paszzenax oObsBieHui. [loaToMy paznmensl ¢ 1 mo 7 B CTpyKType mporpaMmmsl (1. 2.2)
OTCYTCTBYIOT.

IlepBbiii oneparop BBIBOAMT CJIOBO IIpMBET B cepeluHy cTpoku. OTKyna B3suics
¢dopmar 43? B cTaHIapTHOM TEKCTOBOM PEXMME B CTpOKe cofepkutrcs 80 CHMBOIIOB,
T. 0., 40-i1 cMMBOJI — 3TO cepearHa cTpoku. CaMo CI0BO COCTOUT U3 6 CHMBOJIOB, ITO3TO-
My, YUHTHIBasl BRIPABHHBAHHUE 110 MPABOM TpaHuile, moirydaem 40 + 6/2 = 43.

Bropoii oneparop cHadasia BBIBOIUT TEKCT Pi=, a 3areM 3HaY€HUE YKCIIa Tt C TOUHO-
CTBIO 10 BTOPOIO 3HAaKa MOCJe AeCATUYHON Touku. Popmar Pi: 4: 2 3amaér, 4to 1nop
BBIBOJJUMOE BELIECTBEHHOE YHMCIIO BCETO OTBOJIUTCS 4 CUMBOJIA, U3 HUX 2 CUMBOJIAa — IO
nu@psl OCiIe TOYKU, KOTOpasi TAKXKe 3aHUMAaeT no3uuuio. Ha skpaH BbIBOAUTCS CTpoOKa:

Pi=3.14
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[Tpr4yéM NpOUCXOAUT HE TTPOCTO BBHIBOJ LU(P MOCIE AECATUIHON TOUKH, a OKPYyIIIe-
HHUE TI0 OOLIMM TIpaBUJIaM 0 33JJaHHOTO 3HaKa.
Ecnu B npumepe 2.4 cTpoky:

WriteLN ('Cymma paBHa ', sum)
U3MCHUTH KaK:

WritelLN ('Cymma paBHa ', sum: 0: 1)
TO TIPH BBOJE:

125[Mpo6en]-13[Enter]
Ha HKpaHe MOSBUTCS HAAIHUCH:

Cymma paBHa 112.0

B 3amanHom dopmare sum: 0: 1 HOJNb O3HAYACT, YTO KOJUYECTBO MO3UIMU O]
BBIBOJI BEIIIECTBEHHOT'O YMCIIa 3apaHee HEM3BECTHO, MO3TOMY HEOOXOAMMO UX aBTOMATH-
YecKoe J00aBIeHne, eIMHAIA 3a1aéT OKPYIJIEHHE /10 TIEPBOTO 3HAKA MOCIIE JECATHIHON
Touku. OUeBUIHO, 4TO ()OPMATHBII BBIBOJI BEIIECTBEHHBIX YUCel 0oJiee HAISACH U IPH-
BBIUCH.

[Tpu BRIMONHEHHUU TPETHETO oreparopa OyneT oxkuaarbes BBoa [Enter], uro obecne-
YHUT MPOCMOTP PE3YJBTATOB BHIMOJIHEHHS TIEPBOTO U BTOPOTO OIMEPATOPOB.

2.4 Tunbl gaHHbIX

Kaxpnast nepemenHast, BBoaguMas IporpaMMHUCTOM, JOJKHA ObITh OObSIBIIEHA U OIpe-
JieJieHa B Iporpamme, yToObl 1oJ He€ ObUIO OTBEACHO MECTO B IaMATHU KOMIIBIOTEpA.
Onpenenenne NepeMEeHHbIX POU3BOJUTCS IIPU IIOMOILU THUIIOB.

Tunom OanHBIX 0NPEOENAIOM MHONICECMBO OONYCMUMbBIX 3HAYEHUL
IMUX OAHHBIX, A MAKHCE COBOKYNHOCIb ONepayuil Ha0 HUMU.

Tunsl nannbix B s3bike Free Pascal nensitcst Ha cienyroniye rpymnims:

1) mpocTele THIIBI;

2) CTpPYKTYypUpPOBaHHbBIE THUIIbI,
3) ykazarenu;

4) mnpoueaypHbIe TUIIBI;

5) OOBEKTHBIC THIIHI.

Cpenu THUNOB eCTh CTaHAAPTHBIE (TMPEAONpPEeNEHHBIC) U ONpeaeIsieMble TPOrpam-
MHUCTOM B paszzielie, HaunHaromemcs co cioBa Type. B nannom naparpade O6yayT omnu-
CaHbI TOJBKO MPOCTHIE TUIIBI JAHHBIX, CTPYKTYPUPOBAHHBIE TUIIBI OyIyT ONMUCAHBI B 1. 3,
BCE€ OCTaJIbHbIE TUIIBl PACCMATPUBATHCS HE OYIYT.

Ilpocmule munel ONPERENAIOT YHOPSAIOYEHHOE MHOKECTBO 3HAYEHUH HJIEMEHTOB
JAHHBIX MPOTrpaMMBbl U JENATCS Ha BEUIECTBEHHBIE, 1I€JIbIe, CUMBOJIbHBIN, JTOTHYECKUM,
NIEpPEYUCIIIEMBIN U TUII-AMAIa30H. Bece mpocThie TUIIBI, 3@ UCKIIIOYEHUEM BEIIECTBEHHBIX,
Ha3bIBAIOTCS NOPAOKOGLIMU MUNAMU U XapaKTEPU3YIOTCS TEM, YTO 3HAYEHHUS DJIEMEHTOB
TaKUX TUIIOB PACIOJIOXKEHBI M0 MOPSIAKY U MOXKHO TOYHO HA3BaTh KaK MpebIayIIee, TaK
U Tocienytolee 3Ha4YeHUe U3 Juara3oHa.
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Bewecmeennvlie munwvl onpenensitor JpoOHbIE YKCIa U IPECTABICHBI B A3bIKE IlIE-
CTBIO CTAHAAPTHBIMHU TUTIAMHU (CM. TabmuIty 2.2).

Tabmuma 2.2 — BelecTBEHHBIE TUITBI JAHHBIX

Yucao Pa3mep
Tun JAunana3oHn 3HayeHH 3HAYALIUX 3aHUMaeMOou
undgp naMsiTu B 0airax
Real 2.9-107%.1.7-10% 15-16 8
Single 1.5-107%..3.4- 1038 7-8 4
Double 5.0-10734.1.7 - 10°08 15-16 8
Extended | 3.4-107%3%2.1.7-10%32 19-20 10
Comp —263, 263 19-20 8
Currency | -922337203685477.5808 19-20 8
..922337203685477.5807

Llenvie munwvl ONPEACISAIOT IENIbIC YHCIIA M MPEACTABICHBI B SI3bIKE JICBATHIO THIIAMHU
(cm. Tabmuiy 2.3).

Tabmuma 2.3 — I{enounciieHHBIe TUITBI JaHHBIX

Pa3zmep
Tun Jlnama3oH 3HaAYeHHH 3aHUMAEeMOH
naMsTu B 0aiTax

Byte 0..255 1
Word 0..65535 2
LongWord 0..4294967295 4
ShortInt -128..127 1
Integer | —2147483648..2147483647 4
LongInt | -2147483648..2147483647 4
SmallInt -32768..32767 2
Int64 —203, 263 8
Cardinal 0..4294967295 4

CranmapTHbIi cumeonvhbiti mun Char CIyXUT JJIs XpaHEHUs OHOTO CHMBOJIA U3
Habopa B 256 cuMBoIiOB. 3aHuMaeT 1 Oaiit.

CranmapTHblil 1oeuveckuil mun Boolean mpeAcTaBiseT coOON THI JaHHBIX, Kaxk-
JIBIA 3JIEMEHT KOTOPOTO MOXKET MPUHUMATh OHO U3 ABYX 3HaueHuil: False (J10xb) win
True (uctuHa).

Ilepeuucnsemolii mun onpenenseTcs HAOOPOM HUIACHTH(PHUKATOPOB (KOIUIESCTBOM JIO
255), ¢ KOTOPBIMH MOXKET COBIIQJIaTh 3HAUCHUE JIEMEHTA JIaHHBIX.

Un);

Type umsa_Tuna=(U1, U2,.. .,

e U1, KU2,..., Hn— CHOUCOK MJICHTU(HKATOPOB.
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JlomyctuM, B TiporpamMMme MPUCYTCTBYET pasiel OObsSBICHUS THIIOB:

Type operations=(plus, minus, multiply, divide);
U paszen oObsBICHUS TIEPEMECHHBIX:

Var math_characters: operations;

Torma mepemennas math characters MoxeTr mpuHUMATh B Iporpamme Jr000e
W3 4eThIpEX 3HaueHuil: plus, minus, multiply, divide.

Jlornueckuii Tun Boolean IBIsSeTCS YaCTHBIM ClIy4dacM IIepCuUncCjs1€Moro Tuia, T. €.
€T0 MOXXHO IPECACTABUTH KaK:

Type Boolean = (False, True);

B mro6oMm IMOPAAKOBOM THIIC MOXHO BBIACIUTE IMOJIMHOXECTBO 3Ha‘ICHI/II7I, orpeae-
JIIEMOC MUHUMAJIbHBIM U MaKCHUMAJIbHBIM 3HAYCHUSAMHA, B KOTOPOC BXOJAT BCC 3HAYCHUA
HCXOAHOTO THUIIA, HAXOAAIIHUECS B 3TUX I'paHUIAX, BKIIIOYad WM CaMH TI'pAHUIIBI. Takoe
NOAMHOKECTBO OIMPECACIIACT MUun-ouanasoHu.

Type ums_muna=JI'..[II';

rae JIT' — jeBas TpaHMIla HHTEpBasia (MeHblllee 3HaueHue); [1II' — mpasasi TpaHuIla HHTEP-
Bajia (HauOoJbIIIee 3HAUYCHHUE).

JlomycTtuM, B IporpamMme MpHUCYTCTBYET pasjien OObSIBICHUS TUIIOB:

Type dose=1..12; {nOOMHOXECTBO LIEJIBIX UMCEJI}
roman_alphabet='A'..'Z'; {moOMHOXEeCTBO CHMBOJIOB}

U paszesl 00bsABICHUS IEPEMEHHBIX:

Var standardl, standard2, standard3: dose;
letter: roman_alphabet;

Torna nepemennsle standardl, standard2, standard3 moryr npuHUMarb
B niporpamme 0.955 nro0ble 3HaYeHMsI B 1Mana3oHe LemblX ynucen oT 1 1o 12, a nepeMen-
Hasi letter —3HaueHMs 3arvIaBHBIX OyKB JIATUHCKOTO andaBuTa.

Korza B Tex MM MHBIX onepalysx UM oreparopax MPUCYTCTBYIOT JaHHbIE, OTHOCS-
LIMecs K pa3IuYHbIM TUIIaM, BOZHUKAET BOIPOC O COOTBETCTBUU TUIIOB. B CBA3M ¢ 3TUM
TOBOPAT 00 UAEHTUYHOCTU U COBMECTUMOCTH THIIOB.

CoBmecTUMOCTh TUIIOB TpeOyeTcsi B BBIPAXKEHUSAX (B TOM YHCIIE U B ONEpalmsx
otHoteHus). J[pa Tuna (0603HaunM ux T1 u T2) coBMECTUMBI B CIEAYIOMIUX CITydasiX:
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T1 1 T2 — oaMH U TOT K€ THUII UIA OHU HUICHTUYHEIL;

T1 u T2 — BelecTBEHHBIE THUIIBL

T1 u T2 — Henple TANBL;

OJIMH THII BEIIECTBEHHBIN, a IPYTOM — LIEJIbIN;

OJIUH TUII TIPEJCTABISICT COOON TUII-AUAIIA30H APYTOTO;

00a THUIIa ABJISIOTCA TUIIAMH-IHAa30HaMH KAKOI0-TO OJHOTIO THIIA;

OJIMH THII SIBIISIETCS CTPOKOM, a IPYrod — CTPOKOW WIJIM CUMBOJIOM.

CoBMECTHUMOCTD AJIg IprCBarviBaHUA H€O6XOI[I/IMa, KOrja 3HAYCHUC KAaKOI'o-TO BbIpa-
JKCHUS ITPpUCBAMBACTCS HepCMeHHOI;'I nin (bYHKHI/II/I Ecnu 3Hauenwne snemenTa tuma 12
IIpUCBAUBACTCs DJICMCHTY THIIA Tl, TO 3TO BO3MOKHO B CICAYIOIIUX CIIy4dasdx:

T1 u T2 —uneHTUYHbBIE TUIIBI U HE ABIAIOTCSA (aillIOBBIMU TUIIAMH WM CTPYK-
TYpUPOBAaHHBIMU TUIIAMH, COJEPKAIIUMU KOMIIOHEHTH! (ailioBoro Tuma;

T1 n T2 — coBmMecTHMBIE TIOPSAIKOBBIE THIIBI M 3HaueHHEe Tuna T2 HaxomuTcs
B IPaHMIIAX BO3MOKHBIX 3HAYEHMH d1eMeHTa Tuna T1;

T1 u T2 — BeuiecTBEHHbIE TUIBI U 3HaYCHHE THUMA 12 HAXOAMUTCSA B TPAHUIAX
BO3MOXKHBIX 3HAYEHMH 3j1eMeHTa THna T1;

T1 — BemecTBEeHHBIN THII, a T2 — IEJIBIN THII,
T1 u T2 — cTpoku;

T1—ctpoka, a T2 — cuMBOII.

Peur 0 COOTBETCTBUH THUIIOB MOKET HUATHU U B HCKOTOPBIX APYIrUX ClIydasaX, KOTOPLIC
OyayT pacCMOTPEHBI OTACIBHO B pasjieiax JaHHOTO MOCOOusI.

2.5 BblpaxeHus

Bbtpaofcenue—amo CUHmMdaKkcu4dyeckas eduHuua A3bIKA, OI’lpeaeﬂﬂiOU/;(lﬂ
nop;zdox 6blYUCIIEHUA HEKOMOPO2O 3HAYEHUA.

Beipaxxenus B si3bike Free Pascal popmupyrores u3 onepanjoB (KOHCTAHT, IEpeMEH-
HBIX, BBI30BOB (DYHKIIMIT), 3HAKOB OMEpaluii U KPyIIbIX CKOOOK.

KoHcTaHThI M nepeMeHHbIe ONUCaHBbI B 1. 2.2.

B tabnune 2.4 npencraBieHsl Hanuboee YacTo BCTPEYAIOIIUECS B BHIPAKEHUAX CTaH-
JapTHbIE apupMeTHYecKre QyHKIHH.

Apudmernueckrne (QyHKIMM MOXXHO HCIIOJIB30BaTh TOJBKO C BEJIMYMHAMH Bellle-
CTBEHHBIX U LIEJIbIX THUIIOB.

Bce onepanmu B Free Pascal nenstcst Ha cieayromme rpymib:

apudmeTnyeckue;
JIOTUYECKHUE;

OTHOIIICHHS,
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e oOIepanyuy co CTPOKaMH;
e orepanuu ¢ OuTamMu HHPOpMaIHH;

e ajnpecHas omneparus @.

ITepBBie TpH IPYIIIBI PACCMATPUBAIOTCS B JaHHOM pasesie. Onepaiuu co CTpoKaMu
onuckiBaroTcs B 1. 3.2. [locienHue qBe TPYMIbl pACCMATPUBATHCS B JTAHHOM MOCOOHH
HEe OymyT.

Tabnuma 2.4 — Crangaptaeie QyHKIAN

DOyHkuus Ha3znayenue Tun pesyasrara
Abs (x) AOCOJIOTHOE 3HAaYCHHE apryMeHTa X CoBnagaer ¢ TUIIOM X
Arctan(x) APpKTaHT€HC apryMeHTa X BemecTBenHsli
Cos(x) Kocunyc aprymenra x BemecTBenHbIi
Exp(x) e BemecTBeHHbIit
Ln(x) HarypanbHblii jorapugm aprymenra x BemectBeHHbIN
Pi Koncranra m = 3.1415926535897932385 BemectBeHHbIi
Sin(x) Cunyc aprymeHra x BeniectBenHbIi
Sqgr(x) KBagpar aprymenra x CoBIagaer ¢ TUIIOM X
Sgrt(x) KBazparHblil KOpeHb apryMeHTa X BewmecTBenHslit

Apugpmemuueckue onepayuu TPUMEHUMBI TOIBKO K BETUYMHAM BeIlle-
CTBEHHBIX U LIEIBIX TUTIOB U JICNISTCS HA YHAPHBIC U OMHAPHBIE OTEPAIIH.

Tak, yHapHBII 3HaK IUTIOC «+», TIOCTABICHHBII Mepe]l BEIMYNHOH JINOO BEIIeCTBEH-
HOTO, TU0O 1IEJI0T0 THIIA, HE OKa3bIBAET HUKAKOTO BIHUSHUS HA 3HAYCHHUE ITON BEJIUYUHBI.
YHapHbII 3HaK MMHYC «—)» B QHAJIOTMYHOM CITy4ae PUBOIUT K U3MEHEHHUIO 3HAKA BEJIMYMHBI.

DT omnepaluy U UX 3HAKU MPHUBEICHBI B Tadbmuie 2.5.
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3HaKH ONepaluil «+», «=» U «*» NPUMEHSIOTCS TAaKXKE U C IPYTUMH TUIIaMH OTI€paH-
JI0B, HO TOTZla OHM MMEIOT MHOM CMBICI. B onepanusix aeieHns 3HaMeHaTeNlb He JOKEH
paBHATHCS HYIO. [Ipy MCIIOIB30BaHNU 3HAKA ONEpaLUy, ABIIAIOIIETOCS 3apE3epBUPOBAH-
HBIM CJIOBOM, OH JIOJKEH OBITh OTAEIEH OT ONEPaHIOB XOTsS Obl OHUM pa3lIeIUTeNIeM.

Tabnuma 2.5 — Apudmernueckue oneparuu

3nak Onepanust Tunsl onepangoB | Tun pedyiabrara
Llenbie N
Llenprit
+ CrnoxxeHne XOTb OAUH .
. BemecTBeHHbIH
BCIICCTBCHHBIN
Llenrie N
Lenprit
- Breruutanue XOoTb OauH .
. BemecTBeHnbIi
BCIICCTBCHHBIN
[ennie Tensii
JIBIA
* VYMHOXEHNE XOTh OgUH .
o BemecrBenunii
BEIICCTBEHHBIH
eJIbIe WU .
/ Jlenenue 1 BemecTBeHHbIH
BEIICCTBECHHEIC
\ Ilonydenwue 11€710T0 OT .
Div Y [enwie [enwbrit
JIEJICHMS 1IENIBIX YHCeIl
ITonydenne ocTarka ot .
Mod Y [enbie Henbrit
JIETICHMS TIENIBIX YHCeT

Mpumep 2.8 -oovevrneee

Banucamo eblpasicenHue
(x+y+z)?-m

2= b

no npasunam azvika Free Pascal.
Ecnu B kBaipaT BO3BOAUTCS HEKOTOPOE BBIPAXKEHHUE, TO YAOOHO HCIIOIb30BATh CTaH-
napTHyto ¢pyHkuuto Sqr. Ilomyqaem:

(x+y+2)? = Sqr(x+y+z).

Ecnu B xBagpar BO3BOIUTCS NEPEMEHHAS C MPOCTBIM MUMEHEM, TO MOXKHO IIPOCTO
UCIIOJIB30BaTh MEPEMHOKEHUE: X* = x*X. B Pascal HeT cTaHmapTHOM (QYHKIMH BO3BE-
JeHus B IIOOYIO CTETIeHb, TO3TOMY MOXKHO HCIOJIb30BaTh CBOWCTBA YKCIIOHEHITHATHHOM

u jorapudmMuyeckor QyHKIUI ¢ yCI0BHEM, YTO apryMeHT OoJblle Hy/s. B HameMm ciy-

1 In(ly))
qae umeeM |y| > 0, mosTomy MoxkHO 3amucath /|y = [y|5 = e = ¢75 mpu y # 0.

CrnenoBarenbHO, ¢ HCIOJIB30BaHUEM CTaHAAPTHOU QYHKUIUU AbS MOITydaeM:

Exp(Ln(Abs(y))/5).
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OKOHYATEIEHO BBIPAKEHUE 3AIIUCHIBACTCA B BHJIE:
(Sqr(x+y+z)-Pi)/(x*x-Exp(Ln(Abs(y))/5)).

Uucnurens ¥ 3HaAMEHATENh IpoOM HEOOXOAUMO TMOMEIIATh B CKOOKW ( ) IS co-

XpaHCHU IMopsaaKa BBIYHCIICHHH.

PaccmoTpum omnepanuu nenourcinernsoro nenenus Div u Mod.

14 Div 3 {pesynbTaT 4}
14 Mod 3 {pesynbTaTr 2}

Kak nosydarorcs 3Ha4eHMs NPU MCIIOJIB30BAaHUU 3THUX OIEPALUN, XOPOLIO HIUIIO-
CTPUPYET JECICHUE YTOJIKOM:

3
4 « pesynsrar Div
« pesynbrar Mod

Jlozuueckue onepayuu NIPUMCHAIOTCA K BEJIMYUWHAM JIOTHYCCKOI'O THUIIA,
PE3YyJIbTAaT TaKuX onepaunﬁ — TOXKCE JIOTHYCCKOI'0 THIIA.

Nwmeercs onna ynapuas norudeckas onepauus Not (OTPULIAHUE) u tpu Ounap-
Hele siormueckue omnepanuu And (M), Or (MJIN), Xor (MCKJIKOYAIOILEE WUJIN),
KOTOpbIE OTNpeestoTCcs Tabnuueil uCTUHHOCTH 2.6.

Tabmuna 2.6 — Jlornyeckue onepanuu

3HavyeHus .
Pe3y.m>TaT orlepamm

ONepaH/ 0B

a b Nota |aAndb | aOrb | aXorb
False | False | True False | False | False
False | True False True True
True | False | False | False True True
True True True True False
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Onepayuu omnowienus NpeJHA3HAYEHBI JUIsl CDAaBHEHUS JIBYX BEJIIMYHUH
(BeTMYMHBI JOJDKHBI OBITH CPAaBHUMBIX TUIOB). Pe3ynbrar cpaBHEeHUs
MMeEET JIOTUYECKUH THII.

OHepaHI/II/I OTHOIICHUS UMCIOT BU/:

CumBoa 3HaueHune
= paBHO
< HE pPaBHO
< MEHBIIIe
<= MEHBIIIC WJIN PaBHO
> OosbIIe
>= 0oJbllIe UK PaBHO

Kpyenvie ckobku ncnonb3yroTces Ui 3aKJII0YEHNS B HUX YaCTH BbIpake-
HUSl, BBIUMCIIEHUE KOTOPOH HEOOXOMMO BBIIIOJIHUTD B MIEPBYIO OUYEPE/Ib.

B BeIpakeHUn MOXXET OBITH JI000€ KOJUYECTBO KPYIIbIX CKOOOK, MPUYEM KOJIWYe-
CTBO OTKPBIBAIOIINX CKOOOK JOHKHO OBITh PABHO KOJWYECTBY 3aKPBIBAIOIIMX CKOOOK.
YacTu BBIpaKCHUM, 3aKIIOYEHHBIC B KPYIVIbIe CKOOKH, JIOJDKHBI OBITh MO0 HElepeceka-
IOIIUMHUCS, JTUOO BIOXKEHHBIMU JIPYT B JIpyTa.

Brruncnenue 3Ha4eHUN BBIPAKCHU BBIIIOIHACTCS B ONpeneaeéHHOM nopsake. Haun-
HaeTCs BBIUMCIICHUE C OMPEIECTICHUS IEPEMEHHBIX  KOHCTAHT, BXOSAIIUX B BHIPAKCHHE.
OHHU SBJISIOTCS OCHOBOM ISl JAIBLHEHIIINX BhIYUCICHUMN. JI€HCTBYS BBIMOIHSIIOTCS B CO-
OTBETCTBUHU C MX MpUOpUTETaMH. Tak, B MEPBYIO OYEPEab BBIYMCIISIIOTCS BBIPAKECHHUS,
3aKJIIOYEHHBIE B KPYIVIble CKOOKU. J{71s1 TI0OBIX ABYX BIIOXKEHHBIX IPYT B Ipyra map Kpyr-
JBIX CKOOOK BBIUMCIISIETCS CHauyajda BHYTpPEHHEE BbIpakeHUeE, a 3areM BHeurHee. Jlanee
BBIYUCIISIFOTCS] 3HAYCHUsSI BXOSIINX B BhIpaXeHUE PyHKIMM U T. 1. [IpuoputeTsl 0CHOB-
HBIX JCHCTBUH, BBITOJHICMBIX MPY BHIYUCIICHUN BRIPAXXEHUH, TPUBECHBI B TabIuUIIE 2.7.

Tabmuua 2.7 — [Ipuopurersl apudMeTHYECKUX U JOTHUYECKUX ONepalui

. . Onepauuu uin
I'pynna Tun peiicreuii
3J1eMEeHTBI
1 Brruucnenus B Kpyribix ckoOkax | ()
2 Brruucnenus 3HaueHudd pyHkiuil | OyHKIMHA
3 VYHapHbIe onepanuu Not, yHapHbI# +, YHApHBIA —
4 Omneparuu TvIa yMHOXKEHUS * /, Div, Mod, And
5 Orneparuu TUIa CI0XKESHUS +, -, Or, Xor
6 Omnepauuu OTHOLIEHUS =, <> < <=, >, >=
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Ecmu B BBIPAXKCHUHN BCTPCHUAIOTCA OIICpallii OJHOI'O INPHUOPHUTETA, TO OOBIYHO OHM
BBITIOJTHAKOTCA CJICBA HaIIpaBoO.

PaccraBum IPHUOPUTCTHI BBIIIOJIHCHUA onepaum?l B CIICAYIOLICM BBIPpAKCHHUU:

(x+ X/—JZ <1)Or (x <>y) And Not (Sgrt(x +9)+y=yp* (x+1)
1o 4)False $ $
2)0 73 £)0

3) True 9)3

>
10)False

v
11) True

hd
12)False

W
13) True

IlepBoe unciao GUrypHOi CKOOKHM IMOKa3bIBACT MOPSIOK BBHITIOIHEHUS Olepalnu, BTO-
poe 3HaueHue —e€ pe3ysbTaT, €clid X U Y paBHbl Hym0. OKOHYATENbHbIN pe3yibTar
B 13-11 onepauuu — True.

2.6 Onepartopsb! s3blKa

Onepamopbl ONUCHIBAIOT HEKOTOPBIE AITOPUTMUYECKUE AEHCTBUS, KOTOpbIE HE00X0-
JUMO BBITIOJHUTG JUJISl PELICHUs 3a1a4u. Teno mporpaMMbl MPEICTaBIAETCS KakK MOcCIe-
JIOBAaTeNIbHOCTh TAaKUX OleparopoB. Maymye apyr 3a Apyrom orneparopsl B MporpaMme
pa3neIsoTC TOYKOM C 3amlsTOM.

Bce oneparopsl AensTCsA Ha IBE TPYIIIbL: TPOCTHIE U CTPYKTYPUPOBAHHBIE.

IIpocmuimu Hazvieaomes onepamopbl, KOMopbwvle He cooepucam & cebe
opy2ux onepamopos.

K HuUM oTHOCSTCS: TIpricBanBaHKe, OOpalleHre K OANPOrpaMMe-IIPOLeAype, IyCTOM
oreparop.

C nomol1plo onepamopa npuceausanus NEPeMEHHON WU (QyHKIIUN IPUCBaNBAETCS
3HaYEHHUE BBIpaKEHHUA. [[7151 3TOrO HCIonb3yeTcs 3HaK MPUCBAMBAHUS : =, CJIeBa OT KOTO-
pOTO 3amUCHIBACTCS UMsI IEPEMEHHOM K (YHKIMH, a CIIpaBa — BhIpaKEHUE, 3HAUCHUE
KOTOPOTO BBIYHCIISICTCS MEpe] MpHCBaMBaHUEM. THI BBIPAXKEHHUS U THUI MEPEMEHHOMN
(vu pyHKIIUU) TOJDKHBI OBITH COBMECTHMBI IS TIPUCBAUBAHUS.

He cnenyer myTtats npucBoeHue := ¢ ornepanueil OTHOILIEHUSI paBHO =, KOT/a CpaB-
HUBAIOTCS JIBE€ BETUYMHBI. TakyKe MPUCBOCHUE — 3TO COBCEM HE 3HAK PaBHO B Marema-
THYECKUX (hopMysiax.
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CoBOKYITHOCTh MaTeMaTU4ecKux Qopmyln x = 5, x = x + 1 siBiiseTcs HEBEPHOH U HE
UMeeT CMbIcia, TOrna Kak 3anuck B Pascal:

x:=5;

xX:=x+1;

BIIOJIHE JIOMYCTUMA (KaK U B JIFOOOM JIPYIOM aJIrOPUTMUYECKOM SI3bIKE C YUYETOM CHHTAK-
CHUYECKUX 0coOeHHocTeil). B mepBoM omneparope MpoUCXOIUT MPUCBOECHUE IEPEMEHHOM
x 3HadeHus 5. Bo BTopom oneparope u3 sueliku namsTH KOMIIbIOTEpa ¢ UMEHEM X Oe-
pétcs 3HaueHue 5, ckiaabiBaeTcs ¢ 1, U MOJIYYEHHOE 3HAU€HUE 3aHOCHUTCSA B SUEHKY
HaMATH ¢ TEM XK€ UMEHEM, T. €. OKOHUaTeIbHO B X Oyzer 6.

Takoli MpuéM MUPOKO UCIOIB3YETCs, HAIPUMED, U1 U3MEHEHMS ITapaMeTpa LUKIIA.

Onepamop obpawenus Kk noonpozpamme-npoyeodype CIyXKUT NIl BbI30Ba MPOLEAY-
PBI Ha UCTIOJTHEHHUE M COCTOUT U3 UIMEHHU MPOLIETyphl, TOCIIE KOTOPOTO B KPYTIIBIX CKOOKax
yepes 3ariTyro nepedncistorcs e€ (hakTuyeckrue mapaMeTpsl (eciiu oHU ecTh). [Ipume-
POM HCHOIB30BAHUS TaKUX OTMEPATOPOB MOXKET CIYKUTH Jit00asi mporpamma, B KOTOPOi
MIPeyCMOTPEH BBOJI/BBIBOJ IAHHBIX MPH MMOMOIIY CTaHJAPTHBIX MPOLETYP, PACCMOTPEH-
HbIX B 11. 2.3. Bonee monpoOHO oOpaleHue K mnpoieaypam omnucaso B 1. 4.1.

Ilycmoii onepamop He BBITIONHIET HUKAKOTO JCHCTBUSA M HUKAK HE OTOOpa)xaeTcs
B IIPOTpaMMe.

CmpyxmypuposanHviMu SIBISIOTCS ONEPATOPBI, KOTOPBIE COCTOSAT U3 IPYTHX OIle-
paropoB. K HUM OTHOCATCS: COCTaBHOM omeparop, ycioBHble oneparopsl If u Case,
ornepatopsl ukioB While, Repeat u For, oneparop naz 3anucsmu With, xotopsrii
OyneT paccMOTpeH B 1. 3.3.

CocmasHotl onepamop TPEACTaBISET COO0W COBOKYITHOCTh TOCJIEOBATEILHO BbI-
TIOJTHSEMBIX OIIEPATOPOB, 3aKIIOUEHHBIX B OllepaTopHbie ckoOku Begin u End:

Begin

onepaTop_1;
onepaTop_2;

onepatTop_N;

End;

Ha puc. 2.1 npencrasnena 65ok-cxema 3Toro oneparopa. OH MOXeT oTpeOoBaThCA
B TE€X CIIy4asiX, KOrJja B COOTBETCTBHH C MPABWJIAMU MOCTPOCHUS KOHCTPYKIHMU SI3bIKA
MOXHO HCIIOJIb30BaTh OJIMH OMEPATOP, a BBIMNOJHUTH HY>KHO HECKOJIBKO NeHUCTBUU. To-
rJla BCE OMNEPaTOphl, BBHIMOJHSIONINE TpeOyemble NEeHCTBUS, TOMEUIAI0TCsl B COCTaBHOM
oreparop.

B nanpHeiimem Besne, riue OyIeT yKa3blBaThCsl, YTO MOYKHO HMCIIONIB30BaTh OJIMH OTIe-
parop, UM MOXeT ObITh M COCTaBHOW OIEpaTop.

Teno mporpaMMBl, TaK Kak OHO 3aKJIFOYCHO B OrepaTtopHble ckoOku Begin u End,
SBJISIETCS I100AJIbHBIM COCTaBHBIM OINEPATOPOM.
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omnepartop 2

l
l

onepatop N

A 4

End

Puc. 2.1 — biok-cxema cocTaBHOTO oIeparopa

2.6.1 YcnoBHbIN onepaTop

VYcnosueiit onepatop If peanusyer anropuTMHUUECKYH0 KOHCTPYKITUIO Pa3BETBIISIO-
HIErocsl Mpolecca U MU3MEHSET MOPSAJOK BBINOJHEHUs ONEpParopoB B 3aBUCUMOCTH OT
VMCTUHHOCTH WUJIU JIO)KHOCTU HEKOTOPOTO JIOTUYECKOTO BBIPAKEHUSI.

CymectByer nBe (GOpPMBI 3alKCH OnepaTopa: MoaHas

If noruueckoe BrpaxenHue Then

oneparop_1
Else
onepaTop_2;
U COKpalleHHas

If noruueckoe BrpaxeHue Then

oneparTop;

[Ipu uctunHoctu (True) JOrMUYecKOro BBIPAXKEHHUS BBINOJHSIETCS onepaTop_1
B TIOJTHOHM 3amiCH U OIlepaTop B CokpamieHHoW 3amucu. IIpu noxkHoctn (False)
JIOTUYECKOTO BBIPAKEHUS BBIMOJIHAETCS OIIepaTopP_2 B MOJIHOW 3alUCH, 1 HUYETO HE
BBITIOJIHSIETCS. B COKPAIICHHOM 3amucH (MIPOUCXOAUT MEPEXO]] K CIEIYIOLIEMY SIEMEHTY
porpammel) (cM. puc. 2.2).

Tax xak oneparop If siBisieTcs enMHBIM TIpeJIoKEHUEM, HU niepes] BeTBbio Then,
HU Tiepe]] BeTBbio E1se Touky ¢ 3ansiToi CTaBUTh HEINb3S.
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Her
JIOTHYECKOE

BBIPpAXXCHUC

A y

onepatop 1 oneparop 2

A 4
A

l 1I) YxopoueHHas «pa3BUIIKa»

1) IlonHas «pa3BHIIKa»

JIOTUYECCKOC
BBIPpaXXCHUC

Puc. 2.2 — biok-cxeMbl AByX BUAOB YCIOBHOTO omeparopa I£

Paccmompum ouens noopobno pewtenue ciedyoweti 3a0a4u: Haumu Oetcmeumens-
Hble KOPHU K8AOpamuoz2o ypasHeHus euoa ax> + bx + ¢ = 0, 20e koogppuyuenmer a, b, ¢
Mmozym Oblmb 100bLMU.

Ha niepBbiii B30Is1 3a1a4a oueHb npocrast. Mcnonssys quckpumunanT d = b* — 4ac,
KOPHH YpaBHEHUS BbIUHUCISIEM 10 (popmye:

~bx\/d

X1,2 =
2a

CocrasisieM 050k-cxemy ajiropurma (puc. 2.3) U 110 Hell B COOTBETCTBUU C IIPABU-
namu s3eika Free Pascal 3anmuceiBaem nmporpammy.

[Iporpammy HazoBéM quadratic_equation (kBajpaTHOE YpaBHEHHUE).

B Gmok-cxeme Ha puc. 2.3 BHJIHO, YTO B IMporpaMMme OyayT MPUCYTCTBOBATH CIIEIY-
IOLIME NIEPEMEHHBIE: @, b, C BELIECTBEHHOIO TUIIA, TaK KaK B YCIOBUHU 33/1a4¥ YKa3aHO,
YTO OHU MOTYT OBITh JIFOOBIMH, a 3HAYUT, U APOOHBIMH yucliaMu; d, X1, X2 Takxke Be-

IMCCTBCHHOI'O THIIA, TaK KaK IIPU BBIYUCICHUHN UX 3HAYCHUH HCIIOJIB3YIOTCA IICPEMCHHBIC
BCIICCTBEHHOI'O THIIA.
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Taxkum o6pa3om, B mporpamme OyaeT paszen 0ObsSBICHUS NEPEMEHHBIX, HAUMHAIO-
miicss co cioBa Var, a ocTajbHBIC pa3feiibl OOBSIBICHUN OyIyT OTCYTCTBOBAaTh (CM.
m. 2.2).

bnok «Hauano» Ha puc. 2.3 coorBeTcTBYyeT ciioBy Begin — Hadany tena mporpam-
MBI, 6510k «Konery coorBeTcTBYeT ciioBy End ¢ TOUKOM — KOHIly IPOTrpaMMBl.

BBoj 1 BBIBOJ TaHHBIX OCYIIECTBIISIIOTCS MTPH TIOMOIIHM CTAHIAPTHBIX TMPOEAYP (CM.

m. 2.3).
( Hauano )
/ BBon a, b, ¢ /

d=b"-4ac

( Koneng )

Puc. 2.3 — briok-cxeMa MpocToro alropuTMa BbIYUCICHUS
KOpHEH KBaJIpaTHOTO YpaBHEHHS

3amyckaem Free Pascal u B ero nHTErpupoBaHHOM Cpelie BBOIAUM CIICIYIOIIYIO MPO-
rpaMMmy:
Program quadratic equation;
{ObbsaBnieHUe U OmIpelesyieHHe BElEeCTBEHHHM TUIIOM ['PYIIIL
[IEPEMEHHEIX }
Vara, b, c, d, x1, x2: Real
//Hauano Terya OporpaMMEel
Begin
//BBon KODPPUIIMEHTOB C KIIABUATYPEH
ReadILN (a, b, c);
//BHUNCIIEHUE OUCKPUMHHAHTA
d:=b*b-4*a*c;
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{BouncrieHHMe KOPHEM C HCIOJIb30BaHUEM QyHKINU Sgrt
cMm. Tabnuuy 2.4}
x1l:=(-b-Sqrt(d))/2*a;
x2:=(-b+Sqgrt(d))/2*a;
{BeIBOI Ha DKpaH [IOACHSIOMMX HAOIWCEN M 3HAUEHWM KOpPHEeN
TOUHOCTBLI0 0O TPEeTbLEero 3Haka I[OCJe OeCSATHUHOM TOUKU}
WriteLN (x1=, x1: 0: 3, x2=, x2: 0: 3);

//KoHell mporpaMME

End.

Haxas [Ctrl]]+[F9], 3amyckaem mporpammy u moiydaeMm mepBoe cooOIIeHne 00
omuodke (cM. puc. 2.4).

Window Help

hin~tmp.pas

CDEBABABHHE W O ERECTBEHHENM THNOM Fpynnis nepeMeHHBX

Var

a, b, c. d, x1, »x2
Begin

Z/BBog HO39PHUHEHTOE C KAABW
ReadLN<a.b.c>;

ABEuMcABHHE AMCKPHMMMHAHTA
d = =h#h—4mawc ;

{Bauuc AEHHE KOpHEW © HMCNOAb
cH. Tasaumuy 2.5.1>
wl:=(=b-Sqgrt{d) > 2ma;

%21 =(-h+Eqrt{dd > 2=a;
{BuBon HAa 3KpPAH NOACHANWHX HAANHCENW W 3HAYEHHH
KOpPHEW © TOYHOCTbLM A0 TPEThLEro 3
WriteLM{xl=, x1:z 0O: 3, x2=, x2:
E;Huﬂeu NP orpaMMs

MecrTo, rae nponyliueH 3HaK «_ » ]

CoobueHune 06 owmnbke: OXRNOAETC «; ».

tax error, ";" expected but “identifier EQUATION" foun,|

tmp.pas{1.18> Fatal:
1:18 S0F

Fi Help F2 Save F3 Open Alt+F9 Compile F9 Hake Alt+F10 Local menu

Puc. 2.4 — Okpan IDE ¢ nepBoii ommbkoii B nmporpamme quadratic_equation

B nganHOM ciyyae KOMIWJISTOP HE BIOJNHE BEpHO ompernenui omuoky (Oxxumaert-
cs «;»), U eciay nocie quadratic NocTaBUTh TOYKY € 3aliTOH, TO 3TO HE PELIUT
npobiemMsl, a mpuBenET K caenyromei ommoke: BEGIN expected (Oxunaercst BEGIN).
Ha camom fniene, ommbOka 3akimrodaeTcsi B HEMPaBUILHOM HAIMMCAHUHM UACHTH(UKATOpa —
MMEHH IPOrpaMMbl, @ UMEHHO TMPOIYIIEH CUMBOJI MOAYEPKUBAaHUS Mexay quadratic
u equation (cm. m. 2.1).

HcnpaBuB omibKy, CHOBa 3amyckaeM mporpammy Haxartuem [Ctrl]+[F9].

Ha puc. 2.5 npencraBieHo OKHO C OMMOKOW, aHATOTHYHOW MPEIbIIYIIeH, HO OIpe-
NeJIEHHON B IPYTOM MECTE IPOTrPaMMBI.
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earch HRHun Compile Debug Tools Options Window Help

2. 25binNtmp . pas

program gavdatic_equation;
S/0EBABABHME M ONPEASAEHME BELECTBEHHHNM THMNOM FPYNAN NEPErEeHHBX
Vay
a, b, c. d, x1, x2 : Rea
Begin KommeHTapum KoMnmuaaTopom UrHopupyroTca
#/BBOA KO39QOHUHMEHTOB C KAABM
adLN<a, b, c2;

KOpHEH ©
HriteLM{x1=,
E:Huneu NporpaMHe

CoobuieHure 06 ownbKe: OxKnaaeTca « ; ».

tnp.m(g.i) Fatal: Byntax error. ";" expected but "BEGIN" found

|
Fi Help F2 %ave F3 Open Alt+FY Compile FY Make Alt+F10 Local menu

Puc. 2.5 — Dkpan IDE co BTopoii omubkoii B mporpamme quadratic_equation

AHanu3upys NporpaMMmy BBILLIE Kypcopa U yUUThIBasl, YTO KOMMEHTAPUM KOMITMJIS-
TOPOM UTHOPHUPYIOTCSI, BBIICHSIEM, UTO B paszeie Var mnocie rpynnsl IepeMEHHbIX U UX
TUIIA MPOITyIIEeHa TOYKa ¢ 3arsToil (cM. 1. 2.2 pas3nen oObsBICHUS IEPEMEHHBIX).

[lepBast u Bropast OIIMOKK OTHOCSATCS K CHHTAaKCUYECKUM OIIMOKaM.

HcnpasnsieM BTOpyIo OLIMOKY U 3allycKaeM Iporpammy.

TpeTbst ommbka Ha puc. 2.6 SBIIETCS CEMAaHTHYECKOW OIMMOKOH B 3a/1aHUU MTapaMeT-
poB mpoueaypsl BoiBoja WriteLN. CTpOKOBbIE KOHCTAHThI X1= U X2=, BBIBOASLIUECS
Ha 9KpaH U Wrparollyde poJib MOSICHUTEIbHBIX HAIMHCEH, JOJKHBI ObITh 3aKJIIOYEHbI
B arocTpodsl. B Havyane cTpokn x2= mociie anoctpoda MOKHO TIOCTaBUTh MTPOOET, YTOOBI
9Ta CTPOKA HE CIIMBAJIACh C IIPEJBAPUTEIBHO BHIBOIAUMBIM 3HAUEHUEM IIEPEMEHHOMN X 1.

Options Window Help

B | ————— {2, -2 .25k n\tnp_pu

tmp.pas<{16.14> Error: Illegal expressio

S/0EBABABHME W ONPEAsABHHE aemn'rnsnnmnWanannux

Uan
a, b, c, d, x1, x2 : Real;

Begin 3 Coobmienne 00 orrnoke:
ggsgﬁt::"fl’gg':““'“ o LA L L HesepHoe BhIpaxeHue.

//BH‘-II".‘.-HEHIIE AHCHPHMHHAHT &
d = =heh—dmawc 3

{BuuHcAEHHE KOpHEH € HENOAB3IOBAHMEH © MecTa, rge nponyuwieHbl 3Haku «’ » ]
cM. Tasauuy 2.5.1>

xl:={-h-Sgrt{dd>-2ma;
xZ:=(=h+Egqrt(dd> Ixa;

{BMBOR Ha 3IKPAH NOACHS / FTHAYEHHM
KOpHEH C TOoYyHos = : C==sHaKa NOCAE QECATHYHOM TOYKH}
WritelN - : : x2: 0= 33;

F3 Open Alt+F9 Conpl Meeeasieey nlt+Fi0 Local menu

Puc. 2.6 — DOkpan IDE c Tpertbeii ommobkoii B nporpamme quadratic_equation
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[Tocne ovepemHOro 3amycka MPOTPaMMBI MOSIBISICTCS YEPHBIA SKPaH ¢ MUTAIOLIIM
KypcopoM, NPUIITANIAIONIIM K BBOAY JaHHBIX C KJIABUATYPHI, €CIIH, KOHEYHO, TIOMHMO
3aJI0)KEHHBIX U Pa300paHHBIX BBIIIE OMIMOOK Bbl HE HaJelalld COOCTBEHHBIX. B aTOM
Cllyyae BHUMATEIBHO CBEPbTE HAOPAHHYIO POrpaMMy € IPOTpaMMOi B JAHHOM MTOCOOHH.

Jliist mpoBepKu pabOTHI MPOrpaMMbl BBEIEM Takue KOI(PHUIIUEHTHI, YTOOBI pe3yJbTaT
ObLI U3BECTEH, HAIPUMED KOPHU ypaBHeHHs 3x” +4.5x — 3 = 0, B koTopoM a = 3, b = 4.5,
c=-3, 0ynyt x; = -2 u x, = 0.5. Habupaem c KJ1aBHaTypsbl:

3[Mpoben]4 . 5[Npoben]-3[Enter]

U TOJTy4aeM:

x1=-18.000 x2=4.500
YrtoOBI MPOCMOTPETH pe3ynbTarhl, HeoOxoaumo Haxats [Alt]+[F5].

O4eBHIHO, YTO MPOrpaMMa MPOU3BOAUT HEMPABHIbHBIC BBIYMCICHUS. J[1s moncka
JIOTUYECKOM OIMMOKYU UCTIONIB3yeM OTIATUUK.

B ocHoBHOM MeHIO BbIOMpaeM myHKT Debug (oTimakuBarh), B OTKPBIBIIEMCS TO-
MeHI0 BeinonaseM komanay Watches (mpocmotp). B okno Watches BHocum koHTpoO-
JIMPYEMBbIE JIEMEHTHI JaHHBIX MPOTrPaMMbI, HAXKHMast KiaBuiy [Insert] u nabupas uaeH-
tudukarop ¢ knaBuatypsl B okae Edit Watch B mone Expression to watch. B namem
CJIy4ae KOHTPOJIUPYEMBIMHU 3JIEMEHTAMH JIAHHBIX OyIyT BBIYHCIISICMBIC B TPOrpaMMe Tie-
pemennsie d, x1, x2 (cm. puc. 2.7).

OxkHo «PenakTupoBaTh NpoCMaTPUBAEMBIi
mapameTp», BbI3biBaeMoe kinaBwuiieii [Insert]

None «MpocmaTtpmBaemoe
BblparkeHue»

-8 o
a, b, c, d, x1, x

Bag:n

s~Beon Koagpuu
ReadLN{a.b.c
#/Brunc ABHHE
d = =hsth—1wa ¥
{BuuMHCABHHE

Puc. 2.7 — Okpan IDE ¢ okHamu Watches u Edit Watch

[Tocne Toro, kak B okHO \Watches BBeneHbl Bce HHTEpECYIOIUE HAC TIEPEMEHHEIE,
HAUMHAEM I0I11ar0BOE BHINIOJIHEHHE (TPACCUPOBKY ) IPOTpaMMbl. DTO MOXKHO CJIEJIaTh, 3a-
nmyckasi KoMaHay Trace into (TpaccupoBka ¢ 3axX0[l0M B IMOAIPOrpaMMbl) oaMeHto Run
(IryCK) OCHOBHOTO MEHIO WJIH, 4TO yaoOHee, Haxxumas [F7]. [Ipu omnom Haxkatum [F7]
BBINOJIHAETCSA OfIHA CTPOKA MPOrpamMMbl, a CIEYIoLIasl BhIACNIACTCS TolyObIM LBETOM,
onHoBpeMeHHO B okHe \Watches moka3siBaroTcsi 3HaYCHUS! IEPEMEHHBIX.

[Tocne Beumcnenus auckpumuHanTa B okae \Watches nossisercst 3nauenue nepe-
MeHHO# d (cMm. puc. 2.8). Beraucisiem 910 3HaueHue camu: d = b*>—4ac = 4.52-4-3-(-3) =
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= 56.25. 3HadueHust COBIAIAIOT, TOATOMY JI€JIaeM BBIBOJI, yTO omneparop d:=b*b-4*a*c
3aICcaH MPaBUIIBHO.

Hun ; Tools Options Window Hel
%, 0

progran gardatic_equation;
A/06bABAEBHHE H ONPEAEAEHHE BEUBCTBEHHMM THAOM FPYNNN NEpEMEHHEX

b, c, d, x1, x2 : Rea

Bugnin

A7BBoa KO3QQUUMEHTOB © KAAB
ReadLN<a.b.c);
A/BHuHCAEHHE AHCKPHMHHAHT .
d : =hmh—1manc; BblaeneHue cneaytouen
{BuuHcAEHHE KOpHEH C WC i

BbINO/NHAEMOM CTPOKM

x1 2 ={—h~

{BuBOn HA 3KPAH NOACHAWVMEMX HALN
Heldl C TOYHOCTBN A0 TPEThErs MpaBWAbHOE 3HAYEHME AUCKPUMUHAHTA

Fi Help = Open the Watches Window

Puc. 2.8 — Okpan IDE ¢ TpaccupoBkoii mporpaMMel quadratic_equation
U ¢ OKHOM Watches

[Tpu BeruKciaeHuH BoipaxeHus (—b-Sqrt(d))/2*a nonyuwm —18.0, a T0DKHO
ObITh —2 (cM. puc. 2.8). IIpoBepsis 3TO BBIpaKCHHE, HAXOAHWM, YTO 3HAMCHATEIbh HE

—b-/d -b-/d
B3iT B KpYIVIbIE CKOOKH, M TO3TOMY BMECTO X| = T, HUMEEM X; = Ta.
a

AHajoruyHasi ommOKa HaXOAUTCS U B CJEYIOIIEM OIleparope.

WcnpasnseM 3TH OmMOKU:

x1l:=(-b-Sqrt(d))/(2*a);

x2:=(-b+Sqrt(d))/(2*a);
U 3aIlyCKaeM MporpaMMy C UCXOJHBIMHU JaHHBIMU:

3[Mpoben]4 . 5[MNpoben]-3[Enter]
MoJTy4asi Ha 3TOT pa3 MPaBHIbHBIN OTBET:

x1=-2.000 x2=0.500

Kazanocek Ob1 — 3a1a4a pemieHa, HO 3alyCTHM IPOrpaMMy C UCXOAHBIMU JaHHBIMU:

1[Mpo6en]1[Mpoben]1[Enter]

Onsath omuoOKa!
Exited with exitcode = 207. (Omm6ka 207: Hemonyctumas omnepaius ¢ IulaBarolen
TOYKOH. )

Beruncnsem puckpumuHant d = b*> —4ac = 12 -4 -1-1 = —-3. Oka3bIBaercs, uTo
B MPOrpamMMe He MPEeIyCMOTPEH Cilydaid, KOrjaa AUCKPUMUHAHT MEHbIIe Hyms (T.e. 1ei-
CTBUTENIbHBIX KOpHEW ypaBHEHHUs HET) W BbIUMCIeHHE (QYHKIMH Sqrt (d) mpuBOIUT
K BbllIeOnucaHHON omuoOke. YToObl e€ m30exarh, HEOOXOAUMO HCIIOJIB30BaTh YCIOB-
Hbli oneparop If B cienyromem anropurme: ecnu (I£) quCKpUMHMHAHT MEHbIIE HYIS,
torna (Then) BeiBecTH cooliieHne, YTO ACHCTBUTENBHBIX KOpHEH HeT, nHaue (Else)
BBIYHUCIIUTH KOPHU U BBHIBECTH IMOJTYUYEHHBINH pe3yJbTar.
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[IpoBepum apyrue koMOMHAIIMKM BBOJUMBIX KO3()PUIMEHTOB a, b, c.

Ecimu (I£) a =0 u b = 0, torna (Then) ypaBuenue ax? + bx + ¢ = 0 He sABIAETCA
ypaBHEHHEM U B 00IIeM citydae npu ¢ # 0 TOXKIECTBOM.

Eciu (I£) a = 0, torna (Then) ypasuenue ax? + bx + ¢ = 0 (npu b # 0) sBsercs
JIMHEHHBIM ypaBHEHHEM, KOPEHBb KOTOPOTO BeIYUCIsIETCs 110 opmyie x = —c/b.

CocrapisieM HOBYIO OJIOK-CXEMY alrOPUTMa BBIYUCIICHUS KOPHEH KBaJpaTHOTO ypaB-
HeHus (puc. 2.9). B aToii O10K-cxeMe MpeaycMOTPEeHbI Bce CIy4an BBOIUMBIX KOd(Gu-

LIMEHTOB a, b, c.
( Hauajo )

A

/ Bsog a, b, ¢ /

A

y

BrIBo1 co00LIEHUS
«HempaBunbHBII
BBOX 4, b, c»

xy=-c/b d =b*-4ac

o Ha Her
7/ BriBox x; / 0

Y _—bFd
BriBo cOOOIIIEHHUS X2 = 24

«J1eHCTBUTEIIbHBIX
/ BrBon x,, x, /

KOpHEN HET»

=

».

Y
>
A

y

‘ Komner )

Puc. 2.9 — bnok-cxema yJIy4IlIEHHOTO aJrOpUTMa PELIeHHs] KBaJpaTHOIO YPAaBHEHMS
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Cnenyst Gi0K-cxeme, HalMILEM OKOHYAaTeNbHBbIM BapuaHT nporpammsl. (B mepBbix
MO3UITUAX KaXIOH CTPOKH B KPYIVIBIX CKOOKAX MPHUBEICH HOMEP CTPOKH, KOTOPBIN HYKEH
TOJIBKO ISl yI0OCTBA TAJIbHEHUIIIETO M3JI0KCHHUS. )

{YnyumeHHas nporpamMMa BHUMNCIIEHUS KOPHEN

KBaOpaTHOI'O ypaBHEHUA}

(1) Program best_quadratic_equation;

(2) Vara, b, ¢, d, x1, x2: Real;

(3) Begin

(4) WritelLN ('BBegure xosdpduumentm a, b, c');

(5) ReadlN (a, b, c):

(6) If (a=0) And (b=0) Then

(7) WritelLN ('HempaBusnbHHM BBOL a, b, c')
(8) Else
(9) If a=0 Then
Begin
(10) xl:=-c/b;
(11) WriteLN ('KopeHb JMHEHNHOrO ypaBHeHUs ',
x1l: 0: 3);
(12) End
(13) Else
(14) Begin
(15) d:=b*b-4*a*c;
(16) If d<0 Then
(17) WriteLN ('IOeficTBUTENILHEIX KOpHEN HeT')
(18) Else
(19) Begin
(20) x1:=(-b-Sqrt(d))/(2*a);
(21) x2:=(-b+Sqrt(d))/(2*a);
(22) WritelLN ('x1=', x1: 0: 3, 'x2=',
x2: 0: 3);
(23) End;
(24) End;
(25) ReadLN;
(26) End.

[Tonpo6HO pazdepem ATy yIydlIEHHYIO IPOrpaMMy BbIUMCIICHUS KOPHEH KBalpaTHO-
ro ypaBHeHus. Bo 2-it cTpoke 00bsABIsSETCS IpyIa NepeMEeHHBIX BEIIECTBEHHOIO THUIIA.
Crenyromas ctpoka (Begin) — Havasno Tena mporpamMMel, KOTOpasi 3aBEpIIaeTCs MApHOM
K Hel 26-i crpokoil (End.). B cinenyromiel CTpoke Ha 3KpaH BBIBOAUTCS MOSACHSIOLIAs
Haanuch 'Beegure koadPuimeHTH a, b, c'. B 5-if cTpoke ocymecTBiIsieTcst BBOJ
k03 PUIMEHTOB ¢ KJaBUaTypbl. bonbllyio 4acTh mporpamMmbl COCTaBISIET YCIOBHBIN
oneparop (CTpoku ¢ 6-i mo 24-10). Eciu 3ammcaHHOE B 3aroJioBKE 3TOTO OIeparopa
ycnoBue (2a=0 1 b=0) UCTUHHO, TO BBITIOJHICTCS 3aIIMCAHHBIN B 7-i CTPOKE Omeparop
BBIBOZIA HA KpaH, [10CJIE€ YETO YIPABIEHUE NEPENAETCS Ha 25-10, IPEIIIOCIEAHIOI0 CTPO-
Ky nporpammsl. B mporusHoM ciyuae (ycioBue (a=0 u b=0) J10XHO, T. €. X0Ts ObI OIUH
13 3TUX KOA((UIUEHTOB OTINYEH OT HYJIS) BBIIOJIHAETCS YCIOBHBIN OMepaTop, 3aHUMa-
IOIIANA B IPOrpaMMe CTPOKH ¢ 9-i1 o 24-10. OnsTh, €CIIM 3aIMCAHHOE B 3ar0JI0OBKE 3TOTO
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oneparopa yciaoBue (a=0) UCTUHHO, TO BBIIOJHSIOTCS 3aKJIOYEHHBIE B ONEpPATOPHbIE
ckoOku (Begin u End)aBa oneparopa, 3anucannbie B 10-if u 11-if cTpokax (BbIumc-
JIEHUE €MHCTBEHHOIO KOPHS YPAaBHEHUs U BBIBOJ €0 3HAYCHMs Ha 3KpaH), MOCJIE Yero
yIpaBICHHUE MepeaaeTcs Ha 25-10, NPEANOCIENHIO CTPOKY HporpaMMbl. B mportus-
HOM ciydae (ycioBue (a=0) J0KHO) BBIIOJIHSAETCS COCTAaBHOM oneparop, 3aHUMAIOIINA
B IporpamMme CTpoku ¢ 14-if o 24-1o.

DTOT COCTaBHOW OIEpaTop, B CBOIO OYepellb, COCTOUT U3 JBYX OIEpaTopoB — OIle-
paropa npucBauBaHMs (BbIYMCICHHE AUCKpUMHUHAHTa d B 15-if cTpoke) M yciIoBHOTrO
oneparopa (ctpoku ¢ 16-i mo 23-10). B ouepennoit pas, eciiv 3amrcaHHOE B 3arojioB-
Ke 3Toro omeparopa ycinoBue (d<0) MCTUHHO, TO BBIIOJHSIOTCS ONEPATOP BHIBOAA Ha
9KpaH HHPOPMAIH 00 OTCYTCTBUU JIEHCTBUTENBHBIX KOpHEH (17-51 cTpoka), mocie 4ero
yIpaBJieHHUE OIATh NepefaeTcs Ha 25-10, IPEANOCIeIHIO CTPOKY nporpamMmsl. B mpo-
TUBHOM citydae (ycioBue (d<0) J0XHO) BBIIOJIHIETCS COCTABHOM onepartop, 3aHUMalo-
LU B IporpaMMe cTpoku ¢ 19-it no 23-1r0. Bo Becex ciayyasx MOCIeIHUM BBIIOJIHSAETCS
3alMCaHHBIA B 25-i cTpoke omneparop ReadLN, npeqHa3HAuYEHHBIN Ui 3a€PKKH BbI-
MOJIHEHHMSI ITPOTpaMMBbl 10 Haxkatusi Enter.

2.6.2 OnepaTtop BblbOpa

Omneparop BeiOOpa Case no3BosisieT BIOpaTh BapuaHT U3 JII0OOro KOJIWYECTBA Ba-
puanToB. O0mIMil BUI orieparopa:
Case s Of
cl: onepatrop_1;
c2: omnepaTop_2;

cN: omnepatop_N
Else onepaTop
End;
31ech s — epeMeHHas WK BbIpaXXeHHUe MOPSIKOBOro Tuna; cl, c2,.. ., cN — ClUCoK
KOHCTaHT, C KOTOPBIMH CpaBHHMBaeTCs 3HaueHHe s. Ecnm kakas-nmubo koHcTaHTa cl,
c2,..., cN coBOaJaeT co 3HAYCHUEM S, TO BBIIOJIHIETCA COOTBETCTBYIOIIMN KOHCTAHTE
oTiepaTop, CASAYIOIIHIA MOCye NBoeTouns. Eciii 3HaueHne S He COBIMAIaeT HU C OJTHOM 3
KOHCTaHT c1, c2,..., cN, To BBIIOJHAETCS orlepaTop nocie ciopa E1se (cMm. puc. 2.10
u npumep 2.13).

Program example Case; //Iporpamma c onepatopom Case
Var i: Integer;
Begin //Hauasno Tesna OpPOrpaMMel

WriteLN ('BBeguTe 1lesioe Uucio');

ReadLN(i); //BBom C KJjaBUATYPH UHCIaA

Case i Of

0: WriteLN ('Homb');
1,3,5,7,9: WriteLN ('Heué&THoe uucjso');
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2,4,6,8,10: WriteLN ('UéTHoe uwucio');
11..100: WriteLN ('Uuciyio B guanaszoHe oT 11 pgo 100');
Else WriteLN ('Uucriio oTpunaTesnbHoe unu 6onbme 100') ;
End; //Kouern omnepaTopa Case
ReadLN;
End. //KoHell nporpaMMel

A 4

onepartop_1

A 4

omnepartop 2

\ 4

oneparop N

Her

orepaTop

Ye

Y
( End )

Puc. 2.10 — brok-cxema oneparopa BeiOopa Case

B atoit mporpammMe ncrnonb3yercs ojHa IepeMeHHas i nenoro tuna. B Hauane npo-
rpaMMbl 3Ta TE€pEeMEHHas CYMTHIBACTCS C KIJIABUATypbl INPH MOMOIIM Oleparopa
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ReadLN (i). lanee, B oneparope Case 3Ha4y€HUE 3TON NEPEMEHHOMN MMOCIIEI0BATEIBLHO
MPOBEPSIETCS Ha COBIafieHne ¢ oopasiom. Eciu 3Hauenne nepemeHHoi i paBusetcs 0,
TO BBIIIOJIHAETCS ONEPaTop BbIBOAA

WriteLN ('Homnw')

1 Ha 3ToM paboTa omeparopa Case 3akaHuuBaeTCs. B MpOTHBHOM ciydae 3HauCHUE
MEPEMEHHON 1 MOCIeq0BaTENbHO COMOCTABIAETCS C mepeuuciaenusmu 1,3,5,7,9;
2,4,6,8,10 u guanazonom 11..100. Ecnu 3HaueHne i MpUCYTCTBYET Cpelu Iie-
PEYMCIICHHBIX 3HAYE€HWH, TO BBINOJHAETCS ONEPATOp, CIEAYIOIIMI B 3TOW CTPOKE 3a
nBoetoureM. MHpIMU ciioBaMu, omeparop BapuaHTa Case MPUBOAUT K BBINOJIHEHUIO
oreparopa, KOTOpOMY MPEAIIeCTBYET KOHCTaHTa BEIOOPA, paBHASI 3HAYCHHIO MTEPEKITF0Ua-
Tens 1 wiM Auamna3oHy BbIOOpa, B KOTOPOM HAaXOAMTCS 3HaueHUE mnepekitrouatens. Ecim
TaKOM KOHCTAHTHI BRIOOpA UITM TAKOTO JTMana3oHa BbIOOpa HE CYIIECTBYET U MPUCYTCTBY-
eT BeTBb E1Se, To BBINOJIHIOTCS OIeparop, CIEAYIOUUi 3a KIoueBbiM cioBoM Else.
Ecan xe BeTBbr E1S€@ OTCYTCTBYET, TO HUKAKOW ONEPATOp HE BBHIMNOIHSIETCS.

BerBr Else sBisiercst HeoOs3aTenbHOM. Ecu OHa OTCYTCTBYeT M 3HA4Y€HUE S HE
COBIIAJIACT HU C OJHOM M3 NEPEUHCICHHBIX KOHCTAHT, BeCh orneparop Case paccMarpu-
BAETCS KaK MyCTOM, T. €. OH HE BBINOJIHAECT HUKAKUX JEHCTBUI. B oTnmuue ot oneparopa
If nepen cioBom Else Touky ¢ 3amsTON MOXKHO CTaBUTh.

Ecnu a1 HECKOIBKUX KOHCTAHT HY’KHO BBINIOJIHATH OAWH U TOT K€ ONEPATOpP, TO UX
MOXKHO NEPEYUCIIUTh Yepe3 3asTyro (WM yKa3aTh JUana3oH, €CJIM BO3MOXKHO), COIPO-
BOJIMB UX OJIHUM OIIEpaTOpOM, Kak B mpumepe 2.13.

Omneparop Case o0s13aTesbHO 3akaHunBaeTcs cioBom End.

2.6.3 OnepaTtop yukna While..do

Omneparop nukia While. .do opranusyer BBIIOJHEHHE OIHOTO OTIe-
paropa HEM3BECTHOE 3apaHee YUCIIO pas3.

BbIxoa u3 1MKIIa OCYIIECTBISIETCS, €CIIU JIOTHYECKOE BBIPAKEHHE, CTOSIICE B HAYAJIe
IIMKJIA, OKAXKETCS JIOKHBIM. Tak Kak JIOKHOCTh JIOTHYECKOTO BBIPAKEHUS TPOBEPSACTCS
B Hauaje KaKJIoW UTepaluu, TeJI0 IUKIa MOKET HE BBITIOJTHUTHCS HU Pasy, IOATOMY 3TOT
LMKJI HAa3bIBAIOT el yukiom ¢ npedycirosuem (puc. 2.11).

Hmepayueii Ha3pIBaeTCsI OMHOKPATHOE BBITIONHEHUE Meld Yukid, T.€. OIepaTopoB,
BXOJISIIUX B IIUKII.

OObiuHO B omeparope While joruyeckoe BbIpa)KEHHE — 3TO HEKOTOPOE YCIIOBHE,
MPU UCTHHHOCTU KOTOPOTO JOJDKHBI BBIMOIHATHCS HEOOXOMUMbIE JIJISl PEIICHHS 3a/1auu
OTIepaTOPbl, COCTABIISIFOIINE TEJIO KA U TOMEIIaeMbIe B OllepaTopHbie ckoOku Begin
u End, T. e. Teno muKIia 3a4acTyo SBISETCS COCTAaBHBIM OIIEPaTOPOM.

Crpykrypa omneparopa:

While noruueckoe_pupaxenue Do onepaTop;

C aHIIMHCKOTO SI3bIKA 3aIUCh JIAHHOTO OIepaTopa rnepeBoauTcs kak: noka (While)
JIOTUYECKOE BbIpaKeHHE UCTUHHO (MMmeeT 3HaueHue True), nenars (DO) oneparop.
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A 4

JIOTHYECKOe
BbIpa:KeHHe

orepaTop

Puc. 2.11 — Brok-cxema omeparopa nukia While

Hanucamo npoepammy, sviuucaaowyro cymmy psaoa sum = . FRETEEE noKa 4jiemnvl
i=1 -

paoa oonvwe unu pasuvl 0.005. Bvlisecmu Ha 3Kpan NOAYYEHHYIO CYMMY U KOTUHECMBO

APOCYMMUPOBAHHBIX UNEeHO8 psod.
PaccuntaeM HECKONBKO MEPBBIX YJIEHOB psija:

1 1
i — =L 02 mpui=l:
"Pyso1 s oIS

2 2
2t = = % 0.154 npu i = 2;
TPis2-1 T3 RS

3 3
PH—=—=~0.1 P2
3I/I32+5.3_1 ’E 0.130 npwu i = 3;

4 4
4ot ———— = — w0114 mpu i = 4;
"2is5.4-1 35 apHE

5-“; iNO.102HpI/IiZSI/IT.)1.

Uu =
12+5-5-1 49

O4eBHIHO, YTO C YBEIIMICHUEM I WICHBI PSJIa YMECHBIIAIOTCSI.
CyMMy wIeHOB psijia OyleM BBIYHCIATH IO aITOPUTMY, aHAJIOTHYHOMY aJITOPUTMY
BBIUMCJICHHUS] CYMMBI 3JICMEHTOB MaTpuIibl (puc. 1.3).
//llporpaMmMa BHUHNCJIEHUS CYMMH psifia
Program sum of_series_1;
Const starting_i=1; //HauanbHOe 3HaueHWe i
min_term=0.005; //MuHMMarbHOE 3HAUEHWE UJIeHA pPsna
Var sum, term: Real; {CyMmma u uJyieH psga,
[IEpPEMEHHHE BEmMECTBEHHOI'O THIA}
i: Integer; {HnOpsaOKOBHN HOMEpP CJjlaraeMmoro,
[IepeMeHHas LeJyIoro THIa}
Begin
sum:=0; //ObHyJeHUEe NEePEeMEHHON CYMMEL
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i:=starting i; //3amaHue HauanbHOI'O 3HAUeHUs i

term:=i/(i*i+5*i-1); //BeHuUuCJIeHME IEpPBOr'O UJIeHA psAna
While term>=min_term Do
Begin
sum:=sum+term;
i:=1i+1;
term:=i/(i*i+5*1i-1);
End;

WriteLN ('Cymma pspma ', sum: 0: 3);
WriteLN ('KonMuecTBO NPOCYMMHPOBAHHHX UJIEHOB psna ',
i-1);
ReadLN;
End. //KoHel nporpamMM:

Paccmorpum noapobree 3ToT mpumep. OnrcaHus BCeX MUCHOIb3yeMBIX B MPUMEpPE
KOHCTaHT M TICPEMEHHBIX COTIPOBOXK/IAOTCS KOMMEHTAPUSIMHU B TEKCTE TPOrpaMMbl. B Ha-
qaJie TPOorpaMMbl CTOSIT JBa TUIUYHBIX JIJII TAKOTO POJIa IMPOTrpamMM olepaTopa IMpHCcBa-
MBaHUs — OOHYyJICHHE MEPEeMEHHOM, B KOTOPOil Oy/leT HaKaliuBaTbcs CyMMa, M 3a/laHue
HAuaJbHOTO 3HAYCHUS TIEPEMEHHON MK 1.

sum:=0;

i :=starting_i;

Jlanee BbIUHCIIAETCS TIEPBOE caaraeMoe (MepBhIN UeHa psa).

term:=i/(i*i+5%i-1);

B 3aronoBke nukiia 3Hau€HUE TEKYIIETO claraéMoro term cpaBHHUBAETCS C MUHH-
MaJbHBIM €r0 MUHHMAILHO JTOMMYCTUMBIM 3Ha4eHHeM min_ term. CocTaBISIFOIINNA TEIO
LIMKJIa COCTAaBHOW OmeEparop

Begin
sum:=sumt+term;
i:=i+1;

term:=1i/(i*i+5*i-1);

End
OyIeT BBINOJHATHCA A0 TE€X MOpP, IOKA UCTUHHO JIOTUYECKOE BBIPAXKEHHE B 3arojIOBKE
nuKia (BelpaxkeHne term>=min_term npuHumaer 3HaueHue True). [lepsolit onepa-
TOp NPHUCBAWBaHMUS B 3TOM COCTaBHOM OIEpaTope J00aBISET K TEKyIIEeMY 3Hau€HHIO
CYMMBbI SUm 3Hau€HUE OUepeNHOro ciaraemoro term. Bropoii oneparop yBenuuusa-
eT Ha | 3HaueHHe NepeMeHHOW IMKIa 1 (mopsiAkoBbIM HOMeEp ciaraemoro). Hakonern,
MOCJIETHUM, TPETUl orepaTop BBIYUCIIAET 3HAYCHHUE CICAYIOLIETo claraeMoro term.

[locne 3aBepuieHus HuKiaa (MO JOCTHXKEHUIO YciaoBHs term>=min term =
= False) Ha 5KkpaH BBIBOAATCA CyMMa psfa C TOYHOCTBIO JIO TPETHEro 3HAKa MOCIe
JECATUYHON TOYKU U KOJIMYECTBO WIEHOB psiAa (mapaMeTp i HaJo yMEHbBIUUTb HA €IU-
HUILY, TaK KaK IOCJEAHUN BBIYMCIECHHBIN YIEH PsJla HE CyMMUPYETCs).
Pe3ynbraToM MCTIOTHEHUS! TaHHOM MPOTrpaMMBbl OyJIeT:

Cymma pspma 3.568

KoynnuecTBO NPOCYMMHMPOBAaHHHIX UJIEHOB pspa 178
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2.6.4 OnepaTtop uukna Repeat..until

Oneparop nukiia Repeat. .until opranu3syer BhITOJHEHUE JTFOOOTO
KOJIMYECTBA OTNIEPAaTOPOB HEM3BECTHOE 3apaHee YMCIIO Pas.

Repeat
oneparop_1;
onepaTop_2;

onepaTop_N;

Until noruueckoe_BHpaXeHUE;

3anuck 1aHHOTO ollepaTopa YuTaercs: noropsATh (Repeat) oneparopsl 10 Tex mnop,
noka (Until) normueckoe BeIpaxkeHue He craneT uctuHHO (True).

[ukn Repeat..until moxox Ha While..do Tem, 4TO Takke BBHINOIHICTCS
HEM3BECTHOE 3apaHee YUCIO pa3, ¥ MO3TOMY OOJIBIIMHCTBO 33/1a4 MOKHO PEIIUTh Kak
IpU MOMOMIM OJIHOTO LHWKIA, TaK M mpu momomu apyroro. [lukn Repeat. .until
HMeeT cIeIyIolue CylecTBeHHble oTuuns oT nukia While. .do:

1) B omeparope Repeat. .until npoBepka ycioBusl BBIXO/Ia BBITIONHSACTCS B KOHIIE,
a He B HadaJse [UKJIA.

2) Kak crnencteue mepBoro omiMuus, Teyo Iukia Repeat..until Bcerna BwI-
MOJIHSAETCS XOTS ObI OJTUH pa3.

3) B omeparope Repeat. .until ycnoBue BbIxoa ymIOBIETBOPSETCS, €CIH BbI-
pa’keHHe UCTHHHO, a B oneparope While. .do — ecnu noxHo.

4) Mexny xnroueBbiMu ciioBamu Repeat u Until moxnHO momectuts nroboe
KOJIMYECTBO OneparopoB (0e3 HCIONIb30BaHUSI COCTABHOTO OMepaTopa), a B OIe-
parope While. .do Tteno mukia JOMHKHO COAEPKATH TONBKO OJHMH OIEPaTop
(TG0 MCTONIb30BaThCS COCTABHOM OMeparop).

[Mukn Repeat. .until naswiBarot emé yuxiom ¢ nocmycioguem (puc. 2.12).

B nanHOM mpumepe penuM Ty Ke 3a1ady, 4To U B mpumepe 2.14, HO ¢ UCIoJIb30Ba-
HHUEM olepaTtopa nukia Repeat..until.
//llporpaMMa BHUHUCIIEHUSI CYMME psina
Program sum of _series_2;
Const min_term=0.005; //MuHuManbHOEe 3HAUEHMHE UJIeHA psAOa
Var sum, term: Real; {Cyumma u ujeH papa,
[IEpEMEHHHE BemMeCTBEHHOI'O Turma}
i: Integer; {HIOpPsAOKOBHMN HOMEpP cCJlaraeMmoro,

[IepeMeHHasl LeJIoro TuIa}

Begin



48 MaBa 2. OcHoOBbI AA3blka nporpammupoBaHus Free Pascal

sum:=0; //O6HyNeHUEe NEepPEeMEeHHOMN CYMME
i:=0; //ObuyrneHune napameTpa LMKIA

Repeat
i:=i+1; //YBemnuueHue mnapameTpa psifa Ha €OUHULY
term:=i/(i*i+5*i-1); {BeUMCJIEHHE OUEPEOHOI'O

crlaraemoro}
sum:=sum+term; //IpupameHrue CYyMME
Until term<min_term; //KoHel nuxia
WriteLN ('Cymma pspma ', sum: 0: 3);
WriteLN ('KonmuuecTBO MNPOCYMMHPOBAHHEX UJIEHOB psma ', 1);
ReadLN;

End. //KoHel nporpamMM:

<&

A

Y

omnepatop 1

Y

omnepatop 2

l
|

onepatop N

Het

JIOTHYECKOE
BBIpa)KEHHE

Puc. 2.12 — bnok-cxema oneparopa nukia Repeat

B pesynbrare ucnonHeHHs JaHHOW MPOTpaMMBbl Ha dKpaHe OyIeT TO e, YTO U MpH
WCIIOJIHEHNH nporpaMmbl sum_of_series_1 u3 npumepa 2.14.

Yacto ObIBaeT ymoOHO HCIIONIB30BATh CIEAYIOIIYI0 KOHCTPYKIMIO C OIEpaTropoM
Repeat. .until. B pasnene oObsBICHHS IEPEMEHHBIX HEOOXOIUMO OIMUCATh KAKYIO-
100 TIEPEMEHHYI0 CHMBOJILHBIM THUIIOM, HallpHUMeED:
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Var ch: Char;

Bce omeparopsl, HanpaBIeHHBIC HA PEIICHUE KaKOW-JIMOO 3a]1a9H, TOMEIIAF0TCS B Te-
JI0 IMKJIA:
Begin //Hauano mobo# OporpaMMel
Repeat //Hauano uukia

//OnepaTopt, pemaomue Jobyo 3amady

WriteLN ('O 3aBepumeHusl NporpaMMil BBeOuTe mnpoben');
WriteLN ('Onsa OpOOOJIXEeHUS MNPOrpaMMel BBeOuTe JIoboM
cuMmBoil') ;
ReadLN (ch);
Until ch=' '; //KoHeu nuxia
End. //KoHel HOpOorpamMMe

2.6.5 Onepatop umkna For

Omneparop 1ukia FOr opraHu3yeT BBINIOJIHEHHE OJHOTO oIeparopa 3a-
paHee M3BECTHOE YKCIIO pa3, B YéM M 3aKJII0YAeTCs ero OCHOBHOE OT-
nnuue ot 1ukioB While. .do u Repeat. .until.

CymiecTByeT 1Ba BapHaHTa Oneparopa:

For i:= min To max Do omepaTop;

For i:= max DownTo min Do onepaTop;

3nech 1 — nmapameTp LMKIIA, KOTOPbIH JOHKEH ObITh IEPEMEHHOM OPSAAKOBOTO THIIA;
min, max — KOHCTAaHTHI, IEPEMEHHBIE WM BBIPAXKCHMS NOPSAIAKOBOIO THIIA, ONPEIEIIs-
IOIIMe MUHMMAaJbHOE M MaKCHMajbHOE 3HAaueHMs MapaMmerpa nukia. Llukn pabGoraer
cnenyromuM oopazom (cM. puc. 2.13). CrHauana, eciau min, max — BBIpaXKEHUS, TO BbI-
YUCIIIOTCA MX 3HadeHus. [lanee mapameTpy LMKJIAa 1 NPUCBAaMBAETCS 3HAYEHUE min
(B mepBOM BapuaHTE) WJIKM max (BO BTOPOM BapuaHTe). 3aTeM, MOoKa i B 3aBUCHUMOCTH
OT BapuaHTa JM00 MEHbIE WM paBeH max, JIMOo OoJblle WIN paBeH min, BBINOIHS-
eTCsl ouepeaHasl uTepanus LUKIa; B IPOTUBHOM ClIy4ac MPOMCXOAUT BBIXOJ U3 LIMKIIA.
Brinonnenyne ouepeHON UTEpaliK BKIIIOUAeT B ce0sl CHavyajia BBIMOJIHEHUE OIepaTopa,
COCTABJIAIOLIEIO TEJIO LUKJA, a 3aTeM MPUCBOCHME NapaMeTpy LUKiIa i ciemyroero
OompIero 3HaYeHUs (B MEPBOM BAapUaHTE) WIIM CIEAYIOIIETO MEHBIIETO 3HAYeHHs (BO
BTOPOM BapUaHTE) COOTBETCTBEHHO.

EcrecTBeHHO, 4TO eciii B IEpBOM BapHaHTE 3HaueHHe min Ooibile max, a BO
BTOPOM BapHaHTE Max MEHbIIE Min, TO TEJNO LUKIIA HE BBIIIOJHUTCS HU pasy.
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I = min

Het

Ha

oreparop

l

[TpucBoenue i
CJIEIYIOILETO 10
MOPSJKY 3HAYCHUS

Puc. 2.13 — bnok-cxema oneparopa nukia For

Ecnu B nukie FOr HeoOXOAUMO BEHITIOJTHHUTH HE OJUH, @ HECKOIBLKO OMEeparopoB, TO
WCTIONB3yeTCsI COCTABHOW oreparop, HaunHaromuiics Begin u 3akanunBarommuiics End,

aHayiornyHo nukry While. .do.

Buvisecmu na sxpan 6yxevt om A 0o Z u uucia om 9 0o 0.
//llporpaMmMa C IpUMEpaMy OBYX BapHaAHTOB LIHMKJIA
For
Program example_cycle For;
Var roman letter: Char,; //llepemeHHassi CHMBOJILHOI'O THIIA
number: Integer; //llepeMeHHass LI€JIOr0O THIA
Begin
{llepBHI BapHaHT LHKJIa, B KOTOPOM BHBOAATCS B CTPOKY
yepes3 oguH mnpoben O6ykBu oT A Oo Z}
For roman_letter:='A' To 'Z' Do
Write (roman_letter: 2);
WriteLN,; //llepeBon Kypcopa Ha HOBYK CTPOKY
{BTopo¥ BapuWaHT LHKJIa, B KOTOPOM BHBOLATCS
B CTPOKYy uepe3 omuH mnpoben uwcmna or 9 mo 0}
For number:= 9 DownTo 0 Do Write (number: 2);
ReadLN;
End. //KoHel] OpOrpaMMel
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D)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)

U3 gero coctout andaBuT A3bIKa?

Yro Takoe uneHTUGUKaTOp?

Kak npaBuiibHO 3alIUCHIBAIOTCS UICHTU(PUKATOPHI?
UYro Takoe pazaenurenu?

Kakue ObIBatoT KOMMEHTapuu?

YTo OTHOCHUTCS K CHELMaIbHBIM CUMBOJIAM?

UTo cocTaBiseT CTPYKTYpy MPOTrpaMMbl?

C noMoIIpI0 KaKUX MPOIEAYP OCYIIECTBIISCTCS BBO/BBIBO?
Urto ompenensieT TUI TaHHBIX?

Urto Takoe mepevyrcisieMblid THIT JaHHBIX ?

Urto Takoe BeIpaxeHHE?

Kaxue ObiBator omneparuun?



[NnaBa 3

CTPYKTYPUPOBAHHBIE TUIMbl JAHHBIX
FREE PASCAL

CmpyxkmypuposanHvle munsl OGHHbIX ONPEIEISIOT MOCIeI0BaTeIbHO-
CTH OJIHOTHITHBIX WJIM Pa3HOTHUITHBIX KOMIIOHEHT U 00pa3yIoTcs U3 Apy-
I'MX TUIOB JAHHBIX (MPOCTHIX WM CTPYKTYPUPOBAHHBIX).

B s3bike Pascal cymiecTBytoT cienyromye CTpyKTypUpOBaHHBIE THUIIBI: TUII-MacCHB,
THUII-CTPOKA, TUI-3AIUCh, TUTI-()AI, TUII-MHO>KECTBO.

B nanbHeiimemM 00bEKTHI CTPYKTYPHPOBAHHBIX THUIIOB JJISI KPaTKOCTH OymyT Ha3bl-
BaTbCsA TEMHU XK€ UMCHAMU, YTO U UX THIIBI, oe3 YKa3aHHud CJIOBa «THID»: MaCCUB, CTPOKa,
3anmch, Gamn.

3.1 MaccuBbl. COpTMPOBKM MaccMBOB

Maccue — 3mo uxcuposanuas nocied08amenbHOCHb YNOPIO0OUeHHbIX
OOHOMUNHBIX KOMHOHEHM, CHAONCEHHBIX UHOEKCAMU.

MaccuBbl MOTYT OBITH OTHOMEPHBIMU 1 MHOTOMEPHBIMU. MBI OyZieM paccMaTpHuBaTh
OJTHOMEPHBIE U IByXMEpPHbIE MAaCCHUBBI, KOTOPbIE B BBICIIEH MareMaTUKEe COOTBETCTBYIOT
BEKTOpaM-CTOJIONAM (BEKTOpaM-CTpOKaM) U ABYXMEPHBIM MaTPHUIIAM.

YroObl 3a1aTh MaccUB, HUCIOJB3YETCsS 3ape3epBHUPOBAHHOE CIIOBO Array, mnocie
KOTOPOTO CJIEAYeT yKa3aTh B KBaJPAaTHBIX CKOOKaX THUIl U KOJIMYECTBO MHJEKCOB U Jajiee
nocse cinoBa Of — Tun KOMITOHEHT:
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Type umsa_runa = Array [Tun uHgerxcor] Of Tun xoMmnoHeHT;

PaSMepHOCTB MacCHBa MOXKET OBLITh J'IIO6OI>1, KOMITIOHCHTBI MaCCuBa MOTI'YT OBITH JIIO-
oor 0, B TOM YUCJIC U CTPYKTYPHUPOBAHHOTO, TUIIA, HHACKCHI JOJIKHBI OBITE MOpsAAKOBOI'O
THIIA.

1) mpenBapuTenbHO B paszenie 0OBSIBICHUS TUIIOB OMUCATh THI-
MacCcHB, a 3aTeM B paszzelie OOBSBICHUS MEPEMEHHBIX STHM
THUIIOM OMMUCAaTh NEPEMEHHYIO;

2) HeNOCPeACTBEHHO B pasfeliec OOBSABICHUS MEPEMEHHBIX OIU-
caTh MEPEeMEHHYIO TUIIOM-MaCCHUBOM.

Type type_array = Array [1..5] Of Integer;,
{OHI/ICBIBaeTCH THUII OOHOMEPHOI'O
MaccuBa C HMeHeM type_array,
COCTOAmMUNE M3 IIATH KOMIIOHEHT
Tuna Integer}
Var a: type_array; {IllepeMeHHas a ONMHCaHa Kak
IepeMeHHas Tumna type_array}
b: Array [1..5] Of Integer,
c: Array [1..5] Of Integer,
{llepemenHne b, Cc omnucaHH KkKak
OOHOMEPHEIE MAaCCHBHEL H3 IIATHU
KOMIIOHEHT Tuna Integer}
d: Array [1..3, 1..3] Of Real,
{[lepemenHas d omnucaHa kak
OBYXMEPHHMN MaCCHB U3 OEBATH
KOMIIOHEHT TuIa Real}

B marematnke omHOMEpHBIE MAaCCUBHI a, b, ¢ COOTBETCTBYIOT, HallpUMeEp, BEKTOP-
CTpOKaMm:

a=(ay,a,as,a4,0as),
b = (bl,b25b39b45 b5)’

c= (01,02’03904305)’

a IByXMEpHBII MaccuB d — MaTpHIIE:
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dl 1 d12 dl 3
d= d21 d22 d23
d31 d32 d33

XOTs MaccuBbl &, b, C OIMHAKOBOTO TUMA, HO s3bIKOM Pascal oHuM He cumTaroTcs
HUJEHTUYHBIMH, [I03TOMY OIIEpPaToOpPBI & : =b, b : =C U T. I1. ABJISIOTCSA HEIOIY CTUMBIMH, OJI-
HAaKO OT/IEJIbHbIE KOMIIOHEHTHI TAHHBIX MAaCCUBOB MOXHO IPUCBAauBaTh ApPyT apyry. [lpu
CO3JIaHUU MPOrpaMM PEKOMEHAYETCSl MCIOJIb30BaTh MEPBbIM CIOCOO ONMHCAaHUS MacCH-
BOB. JI0CTyl K KOMIIOHEHTaM MAacCHBa OCYLICCTBIISACTCSA YKa3aHUEM MMEHU MacCuBa, 3a
KOTOPBIM B KBaJIpaTHBIX CKOOKaxX MOMENIAIOTCs 3HAYeHUsI HHAEKCOB KOMIIOHEHTHI.

Ocywecmeums 6600 ¢ K1agUamypuvl Namu KOMHOHEHM BeujeCm8eHH020 Muna 00-
HOMEPHO20 Maccusa Vector u 8800 CIVUAUHLIM 00pA30M 0e8Amu KOMHNOHEHM Yen020
muna 08yxmeprHoco maccuea matrix pazmepa mpu cmpoxku va mpu cmonoya. Beisecmu
OaHHble MACCUBLL HA IKPAH.

BBon ¢ kimaBuarypbl KOMIOOHEHT MacchBa vector MOXKHO CHENIaTh MPU MOMOIIN
ONEepaTopoB:

ReadLN (vector[1l]);

ReadLN (vector[2]);

ReadLN (vector[3])

ReadLN (vector[4]);

ReadLN (vector[5]);

YTO HE PalMOHAJBHO, TaK KaK 3a4aCTyI0 KOMIIOHEHT OOJIBIIIE MATH WM MX YHCIIO 3apa-
HEE HEM3BECTHO M BBOJIUTCS MOJIB30BATENIEM IMOCIIE 3allyCcKa MporpaMMbl. AHAIOTMYHAs
CUTyallus W MPHU BBIBOJIC KOMIIOHEHT MacCHBOB. Ha camom nene, mpu pabore ¢ Maccu-
BaMU IIHPOKO UCHOJB3YETCS LIMKJ C U3BECTHBIM KOJIMYECTBOM NOBTOpeHM FOr, u mpu
BBOJIE/BBIBOJIC MACCHBOB TaKXe HAJIO MPUMEHSITH €TO0.

Jlyist BBOJIa KOMITOHEHT MacCCHBOB CIy4alHBIM 00pa3oM HCIOJB3YETCsl CTaHAapTHAs
¢bynkuus Random, kotopas (popMHUpyeT cilydaiHoe 1esioe ynciio B auama3one 0 < x <
< (rang - 1), ecnu umeer BUL:

14

x:=Random(rang),

IJie rang — Iej0e YKCIIo, 3a/1aBaeMoe T0JIb30BaresieM; Wik (OPMHUPYET CIydaiiHOE Be-
mectBeHHoe yncio B auama3zoHe 0.0 < x < 1.0, ecnu uMeeT BUI:

X :=Random.

OO6bI4HO, COBMECTHO ¢ pyHKIMEH Random ucHojb3yeTcs CTaHIapTHas Mpolenypa
6e3 mapameTpoB Randomize, koTopas HHUIIUATU3UPYET TeHePaTOp CIyYalHBIX YHCEI.
be3 a1oit mpouenypsl 6a3a ciry4aliHbIX YHCElN, OCHOBaHHAsI Ha MOKa3aHUSX CHUCTEMHBIX
9acoB KOMITBIOTEpPA, MOCIIEe TIEPBOHAYAIBHOTO 3ayCcKa MPOrpaMMbl He OyIeT MEHSThCS,
MOATOMY TIPH MOCJEAYIONINX 3aIyCKax MporpaMMbl 4ucia, chopMupoBaHHbie Random,
TaKke He OyIyT MEHSTHCS.
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‘ Haugaio ’

Br1Bo co001IEHNS
«BBennure KOMIIOHEHTEI
MaccuBa vector»
\ 4

7/ BBog vector[i] /

\ 4
Br1BOI co001IEHNS
«Maccus vector»
\ 4

4,< =15 %

A 4

BriBog B cTpoky
KOMIIOHEHT vector(i]

A 4

[lepexon Ha
CIIEIYIOUIYIO CTPOKY

/
/

Puc. 3.1 — briok-cxema anroputma BBOJia ¢ KilaBHaTyphbl
Y BBIBOJIA HA SKpaH OJHOMEPHOI'0 MaccuBa
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BriBo1 coobrieHust
«Marpunay» «Marpuna
matrixy

Y

Randomize

N4

Y
_}

Y

matrix [i , ] ] = Random(21)—10

Y

BriBog B cTpoky
KOMIIOHEHT matrlx l ]
\ 4

Ilepexon Ha
CIIEAYIONIYIO CTPOKY

Y

‘ Komnerg ’

Puc. 3.2 — brok-cxema anroputMa BBOJA CIlydailHBIM 00pa3oM
Y BBIBOJIA HA 3KPaH JABYXMEPHOIO MaccuBa

Ha puc. 3.1, 3.2 npezacraBieH aJropuTM pemieHus nocraBieHHOH 3aaaun. [1o Onok-
cXeMe IUIIEM Iporpammy.
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//llporpaMmMa BBOIA U BHBOLA MaCCHBOB
Program input_output_array;
Type
type_vector =Array [1..5] Of Real,
{OnucaHue THUIA OOHOMEPHOI'O MacCCHUBa
Cc uMmeHeM type_vector,cocTosamero U3 IMIATHU
KOMITIOHEeHT Tuna Real}
type_matrix = Array [l..3, 1..3] Of Integer;,
{OnucaHue THUIA OBYXMEPHOI'O MacCCHBA
c uMeHeM type_matrix,cocTosmero u3 OEeBATH
KOMIIOHEeHT Tuna Integer}
Var vector: type_vector;
//MaccuB vector Tuma type_vector
matrix: type_matrix;
//MaccuB matrix Tuna type matrix
i, j: Integer;,
Begin
WriteLN ('BBeouTe KOMIIOHEHTH MaccuBa vector');
For i:=1 To 5 Do ReadLN (vector[i]);
WriteLN ('MaccuB vector');
For i:=1To 5 Do Write (vector[i]: 0: 3, ' ");
WriteLN,; {[lepeBoL Kypcopa Ha CJenyolyil CTPOKY}
WriteLN ('MaTpuua matrix');
Randomize;
//AHULManu3anusa reHepaTopa CJIYUaWHHX UYHCesl
For i:=1 To 3 Do
Begin
For j:=1 To 3 Do
Begin
matrix[i,j]:=Random(21)-10;
Write (matrix[i,j]: 4);
End; //KoHel LuKia 1o j
WriteLN,; //llepeBon Kypcopa Ha CJeOyKoIyld CTPOKY
End; //Konell uukmia mo i
ReadLN;
End. //KoHel nporpaMME

B nepsom 1ukie For B 3ToM mpumepe NpoOMCXOAUT IMOKOMIIOHEHTHBIN BBOJ Mac-
cuBa vector, Ipy 3TOM MapaMeTp HukKiIa i mensercs ot 1 o 5 ¢ marom 1. Bo Bropom
LIMKJIE IPOMCXOJUT BBIBOJA B CTPOKY 4epe3 OJUH IpoOea KOMIIOHEHT MaccuBa vector
C TOYHOCTBIO JI0 TPETHETO 3HAKA [1OCJIE AECATUYHOM Touku. [lanee B mporpame nmpeacras-
JIEH TIPUMEDP JIBYX BIIOKEHHBIX LIMKJIOB — TEJIOM BHELIHETO LIUKJIA SBISETCS BHYTPEHHUN
uuki1. Bo BHemHeM nukie mapameTp i mpoGeraer 3HadeHust oT 1 g0 3 ¢ marom 1, Bo
BHYTPEHHEM IMKJIE COOTBETCTBEHHO MapameTp Jj mpoleraer 3HaueHus ot 1 g0 3. B tene
BHYTPEHHETO IUKJIa 3aJal0TCsl KOMIIOHEHTHI MaTpPULbl CIyYalHBIMH LEJIBIMH YHCIaMU
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B auana3zoHe oT —10 mo 10 u BBIBOI KOMIIOHEHT MATPHUIBI B CTPOKY MHUHUMYM Ye€pe3
OJTMH TIpoOeT.

Copmupoekoit maccuea Hazvieaemcs nepepacnpeoeienie KOMNOHeHm
Maccusa 8 nopsoke 803pacmanus unu Yobleanus 3HAYeHULl KOMNOHEHM.

PaccmoTpum Tpu mpocTeiiinx MeToja COPTUPOBOK MAcCHMBa, Ha KOTOPBIX OCHOBa-
HBI 00JIee CIIOKHBIE CITOCOOBI, UCTIONB3YIOIIUECS B CHEIUATU3UPOBAHHBIX MPOrpamMmax
00paboTKH OOIBIINX 00BEMOB JaHHBIX.

Memoo npocmoeo 6vlbopa 3aKiaO4aeTCsl B BHIOOpPE HaMMEHbBIIETo (B Ciydae cop-
TUPOBKHU T10 BO3PACTAHHIO) WJIM HAWOOJbIIEro (B Ciiydae COPTHPOBKH MO yOBIBAaHUIO)
3HaYEHUs] KOMIIOHEHTbl MAaCcCHBa; 3aT€M 3Ta KOMIIOHEHTa MEHSETCS MECTaMU C NEpBOM
KOMITOHEHTOH. Jlanee BbIOMpaeTcs HaMMeHbINas (HaunOOJbInasi) KOMIIOHEHTa U3 OCTaB-
IeKCcsl HEOTCOPTUPOBAHHOM YaCTH MACCUBA M MEHSIETCA MECTAMU CO BTOPOl KOMIIOHEH-
TOH U T. 1.

B Tabmuue 3.1 mpuBenéH mpuMep COPTHPOBKH IO BO3PACTAHUIO 3HAYEHUH KOM-
IIOHEHT MacCuBa m = (5 321 4) METOJIOM IPOCTOro BeIOOpa. PurypHoi rpaHu-
Lel MOoKa3aHbl KOMIIOHEHTHI, CPEAN KOTOPBIX MPOUCXOIUT MOUCK HAMMEHBIIETO 3Have-
Hus. [lomyxupHbiM mpudTOM BBIIETICHB MUHUMAIBHBIC 3HAUCHUS HAa KaXJIO0M MPOTOHE.
CrpenkaMu TMoKa3aHbl KOMIIOHEHTHI, 3HAYEHUSI KOTOPBIX MEHSIOTCS Mectamu. [Iporo-
HOM Oy/leM Ha3bIBaTh IHMKJI, B KOTOPOM MIPOUCXOIUT NMOUCK MHHHMAIBHOTO 3HAYCHUS
B HEOTCOPTUPOBAHHOM YaCTH MacCHBA.

Tabnuua 3.1 — [Ipumep copTUPOBKH MaccuBa MO BO3PACTaHHUIO
METO/IOM MPOCTOTO BBIOOpA

Howmep KommoneHTHI
MPOTOHA MaccHBa
1 3412 4
2 113121514
3 11213 4
4 1123 ,i!m
Pesyaprar | 1 | 2 | 3 | 4 | 5

3aMeTHM, 4TO KOJMYECTBO IPOTOHOB OyJeT Ha €IMHHIy MEHBIIE KOJIMYECTBA KOM-
MOHEHT MaccuBa. [103ToMy eciM KoIM4ecTBO KOMIIOHEHT MaccuBa m OyAeT 1, TO KOJIU-
YECTBO MPOTOHOB COCTABUT 7 — 1.

Anroput™M Meroja IpocToro BelOopa mnpexacrasieH Ha puc. 3.3. IlepBblil nuki 1o
i OTBEYAET 3a MPOTOHBI; BIOKEHHBIH B HEr0 BTOPOH LMK IO j OCYIIECTBISET Mepe-
00p KOMIIOHEHT MaccHBa Ul IOMCKa MUHUMAJIBHOIO 3HAU€HMsI, KOTOPOE 3allOMUHACTCS
B IIEPEMEHHOM extr, a MHJEKC 3TON KOMIIOHEHThl — B NepeMeHHoH k. [lapameTpsl MK-
JIOB [ U j CBS3aHBI TAKUM 00OpPa30M, YTOOBI Ha Ka)KJIOM CJICAYIOLEM IIPOrOHE UCKIIIOYATh
13 TIOMCKAa MMHUMAJIbHOTO 3HAYEHMsI OTCOPTUPOBAaHHYIO KOMIOHEHTY. [locie BeIxona u3
LMKJIA [0 j IPOUCXOAUT MEePEIpPUCBOCHUE 3HAUECHUsI KOMIIOHEHTHI, 3aHUMAIOLIEH TiepBoe
MECTO B HEOTCOPTUPOBAHHOW YaCTH MAacCHUBa, U MUHUMAJIbHOTO 3HAYE€HUSI KOMIIOHEHTHI.
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Ecmu B ycnoBuu extr > m; IOMEHATB 3HaK Ha <, TO MOJyYMM COPTHPOBKY IO yOBIBAHHUIO.

( Hauano )
/ BBong n, m /

y
.n—1 D
m; = extr extr =m, / BeiBox m /

L

y \ 4 extr = m;

<

Puc. 3.3 — brok-cxema MeTozia mpocToro BeIOOpa

ITo Grok-cxeme Ha puc. 3.3, OCYIIECTBIISISI BBOA MAacCUBA /71 aHAJIOTHYHO aJTOPHUTMY
Ha puc. 3.2 ¥ BBIBOJ, Kak Ha puc. 3.1, 3anmMChIBaeM CJIEAYIOLLYIO MPOTPaMMY.
//llporpaMmMa COPTHPOBKM MaCCHBa METOILOM MIPOCTOro BHbOOpa
Program simple_selection sort_of_array;
Const
n=100; //pasumep Maccusa
Type
type_vector =Array [1l..n] Of Integer;
{OnucHBaeTCsa OOHOMEPHHMN THUII-MAaCCHUB
c uMeHeM type_vector, cocToamuy u3 n
KOMIIOHEHT Tuna Integer, COOTBETCTBEHHO
MHIOEKC BJIEMEHTOB MaCCHBa U3MEHSETCs
B pJuanasoHe oT 1 po n}
Varm: type vector; //MaccuB m Tuna type vector
i, j, k, ///HOEeKCH KOMIOHEHT MaCCHBa
extr: Integer,; {llepeMeHHas OJI XPaHEHUS
HaUMEeHbIIer0 3HaUeHUs
KOMIIOHEHT Maccusa}l
Begin
Randomize;
//AHULMaNu3anusi reHepaTopa CJIyUYaMHHEX UuCell
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For i:=1 To n Do
Begin
m[i] :=Random(21)-10;
Write (m[i]: 4);
End; {Konerl 1uksna no i}
WriteLN,; /llepeBOon Xypcopa Ha CJeOyomyl CTPOKY
For i:=1 To n-1 Do
Begin
extr:=m[i];
//3anaHye HauaJIbHOI'O HaUMEeHBLIero
3HAUEHUS
k:=1i;
{3amaHve MHOEeKCa KOMIIOHEHTH
C HaAUMEHBbLIIMM 3HaueHUEeM}
For j:=i+1 To n Do
If extr>m[j] Then
Begin
extr:=m[j];
k:=7;
End; {KoHel] yCJIOBHOI'O oIlepaTopa U LHKJa
mo j}
m[k]:=m[i];
m[i]:=extr;
End; {Korern mnukina no i}
WriteLN ('OTCcopTuUpOBaHHHN Maccus m');
For i:=1TonDo Write (m[i]: 4);
ReadLN;

End. //KoHel nporpamMel

B npencrarienHoi nmporpaMMe B IepBOM HUKIIE (10 1) MPOMCXOAUT BBOJ M BBIBOJ
MaccuBa m. KOMIIOHEHTBI MaccuBa 3a/Ial0TCS CIIyYalHBIMM IICJIBIMU YUCJIAMH B JHara-
30He oT —10 g0 10. Bropoii nuki (1o 1) coOCTBEHHO U OCYIIECTBISAET COPTUPOBKY. Ha
Ka)KJIOM IIIare 3TOro IUKJIa HAXOIUTCS MUHMMaIbHass KOMIIOHCHTa MacCHBa B JIMAITa30HE
OT 1-ro 3JeMeHTa JI0 N-TO U €€ 3HAUCHHe OOMEHUBAETCS CO 3HAYCHHEM B 1-M dJIeMEHTe
MaccHBa.

DTOT MOUCK OCYIIECTBIACTCS B IIUKIIE TI0 j mepedopoM KOMIIOHEHT MaccuBa. Ecim
3HaYeHHE extr OOoJbllle 3HAYCHHUS TEKYIIe KOMIIOHEHThl MacCHBa, TO HOMEp 3TOTrO
JJIEeMEHTa 3allOMUHAETCSl B NIEPEeMEHHOM K, a 3HaYeHHe HTOrO 3JIEMEHTa 3allOMUHACTCSA
B niepemMeHHOM extr. [locie BbIxona U3 3TOr0 BHYTPEHHETO IUKJIA TPOUCXOAUT OOMEH
3HAYEHUSIMU MEXIY 1-M B K-M dJIeMEHTaMH MacCHUBa.

Henocrarkom mMeToaa mMpocToro BEIOOpa SIBISIETCS TO, UTO B CIydae €CJIU 3HAUYCHHE
KOMIIOHEHTBHI y>Ke HaXOAUTCs Ha CBOEM MecTe (cM. Tabnuity 3.1 3-i mporoH), MpouCXoauT
MIPUCBOEHUE ITOTO 3HAUYCHHUS TOM K€ KOMIIOHEHTE, T. €. BBIMOIHIIOTCS JUIIHUE JECHCTBUA,
YTO TPUBOAMUT K YBEIWYEHHUIO BPEMEHU COPTUPOBKH. J[aHHBIH HEIOCTATOK yCTpaHEH
B METOJIE «ITy3BIPbKay.
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Memoo npocmozo obmena («ny3vipbkay) 3aKIIOYAETCS B MOCIEIOBATEIHPHOM CpaB-
HEHUU COCEAHMX KOMIIOHEHT MacCHBa U NEPENpPUCBOCHUU 3HAYEHHUM ATHX KOMIIOHEHT
B 3aBMCHUMOCTH OT BUJA COPTUPOBKHU (II0 BO3PACTAHUIO MJIM IO YObIBaHMIO). Takum 00-
pa3oM, 3a O/IMH MPOTOH Ha CBOE MECTO BCTAET OJJHO 3HAYCHUE, «BCILIBIBAs, KaK My3BIPEK
rasa B KHJIKOCTH, OTKY/Ia IIPOU30IIIJIO BTOpPOE Ha3BaHUE MeToa (cM. Tabnuiy 3.2 — npu-
MEpP COPTUPOBKH I10 BO3PACTAHUIO).

B tabnuue 3.2 ¢urypHoi rpaHulieil nokasaHbl KOMIOHEHTBI, KOTOPbIE OTCOPTHPO-
BaHbl B NpPEJbIAYIIEM IPOTrOHE M HE y4acTBYIOT B TekylieM mporone. IIporonom Oy-
JIeM Ha3blBaTh IMKJI, B KOTOPOM IPOMCXOIUT IMEpeMEIlleHNe 3HAUYeHHs. Ha CBOE MECTO
B HEOTCOPTHPOBAHHON yacTW MaccuBa. [lomyKUpHBIM MIPU(TOM BBIIEICHBI CPaBHU-
BaeMble 3HaueHus. CTpenkaMM NOKa3aHbl KOMIIOHEHTBI, 3HAUEHUS! KOTOPHIX MEHSIOTCS
MECTaMHU.

ANTOpUTM METOJa «ITy3bIpbKa» MPEACTaBIeH Ha puc. 3.4. AHAJIIOTUYHO METONY IpO-
CTOT0 BbIOOpa — MEPBBI LIUKJI 110 i OTBEYAET 3a IPOTOHBI, KOJIUYECTBO KOTOPBIX OyJeT Ha
€IMHUILY MEHBIIIE KOJTMYECTBA KOMIIOHEHT MAaCCHBa; BIOKEHHBII B HEr0 BTOPOH IIHKJI IO
J OCyLIeCTBIIET nepedop KOMIIOHEHT MAcCUBa, ¥ €CIM YCJIOBUE /1, > Mj.; UCTUHHO, TO
3HAYEHUsI KOMIIOHEHT MEHSIFOTCSI MECTaMU (€CIIU B 9TOM YCJIOBUU IOMEHSTh 3HAK Ha <, TO
MOJTyYUM COPTUPOBKY MO YOBIBAHMIO); TApaMETPhI IIUKJIOB [ U j CBSI3aHbI TAKUM 00pa3oM,
YTOOBI Ha Ka)KJOM CJIEAYIOIIEM IIPOrOHE MCKIII0YaTh OTCOPTUPOBAHHYIO KOMIIOHEHTY.

Tabnuma 3.2 — [IpuMep cOpTUPOBKH MaccuBa MO BO3PACTaHHUIO
METO/IOM MPOCTOro OOMeHa

Homep KoMmoHeHTHI
IIPOrOHA MacCHBa m
5121314
) 2"“-’"5,\_ FIRNE
213 i\/ ': 4
213|178 |4
2031 4"‘“%“
2 21311 14¢%¢5
2 [ 173415
A FAFRENEY E
1121331445
4 1 | 23314¢5
Pesymprar | 1 | 2 | 3 | 4| 5

[To Giok-cxeme Ha puc. 3.4 3aNKChIBAEM CIIEAYIONIYIO IPOrPaAMMY.
//llporpaMMa COPTHPOBKM MAaCCHBa METOIOM I1y3HpPbKa
Program bubble _sort_of_array;
Const

n=100; //pasumep Maccusa
Type

type_vector =Array [1l..n] Of Integer;,
Var m: type vector;
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i, 3,
buf: Integer;,
//BydepHas nepeMeHHas
Begin
WriteLN ('Maccus m');
Randomize;
For i:=1 To n Do Begin
m[i] :=Random(21)-10;
Write (m[i]: 4);
End;
WriteLN;
For i:=1 To n-1 Do
For j:=1 To n—-i Do
Ifm[j]>m[j+1] Then
Begin
buf:=m[j];
m[{j]:=m[j+1];
m[j+1]:=buf;
End;
WriteLN ('OTCOpTUPOBAHHHMN MAacCuB m');
For i:=1 To n Do
Write (m[i]: 4);
ReadLN;
End. //KoHel nporpamMME
XoTsl B METOJI€ «ITy3bIpbKay HET JIMIITHUX MEePEPUCBOCHUN, OTHAKO HA KaXJOM MPO-
TOHE CPaBHHUBAIOTCS BCE Mapbl KOMIIOHEHT, YTO TAK)KE YBEJIMUMBAET BPEMSI COPTUPOBKH.
DTO yCTpaHSETCS B Memoode Npocmvlx 6CMasoK, B KOTOPOM 3HAUCHUE KOMITOHEHTHI M3
HEOTCOPTUPOBAHHON YaCTH MAacCHUBa, MEHSACh MECTaMHU CO 3HAYEHUSAMHU U3 OTCOPTHPO-
BaHHOM YaCTH, BCTAaéT Ha CBOE MECTO.

Tabnuma 3.3 — Ilpumep cOpTHPOBKH MaccuBa MO BO3PACTaHUIO
METO/IOM IIPOCTBIX BCTABOK

Homep KoMmoHeHTH
IIpOTOHA MAaCCHEAa M
1 sS|{2 /3|14
5 275314
2375 |1 |4
2 3]5 4
3 234 ““% 4
2/l a73|5]4
1723|354
4 '
14212345
Pesyvaptatr | 1 | 2 | 3 | 4 | 5

B Tabnune 3.3 mpencraBieHa COPTUPOBKA MO BO3PACTAHUIO CIEIYIONIETO MacCHUBa
m = (5 2 31 4) METOZIOM MPOCTBHIX BCTAaBOK. [1omy>KUpHBIM MIPUGTOM BbIAETICHBI
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cpaBHMBaeMble 3HaueHus. CTpesikaMy MOKa3aHbl KOMIOHEHTHI, 3HAYEHHUsSI KOTOPBIX Me-
HAIOTCS MecTamMu. PUTypHOIl rpaHuLel MOKa3aHbl KOMIIOHEHTHI, 3HAYEHHsI KOTOPhIX HE
CPaBHMBAIOTCS B TEKYIIEM IPOTOHE, YTO COKpallaeT BpeMsi copTupoBku. [Iporonom Oy-
JIeM Ha3bIBaTh LIMKJ, B KOTOPOM 3HaUY€HUE U3 HEOTCOPTHUPOBAHHOMN YacTH 3aHUMAET CBOE
MECTO B OTCOPTUPOBAHHOM 4acTH MacCHUBA.

Hauaio

Jj+1

/ BriBog m /

Puc. 3.4 — brok-cxema MeToza mpocToro ooMeHa

[To 610k-cxeMe Ha pHc. 3.5 3amuchIBaEM IpOTrpamMmy, B KOTOPOi MPHUCYTCTBYIOT, KaK
U B MIPEAbIAYIIUX METOAAX, UKII [0 i C KOJUYECTBOM UTepaluil (IPOroHOB) HA €IUHUILY
MEHBIIIE KOJIMYECTBA KOMIIOHEHT MAacCHBAa W BIIO)KCHHBIM B HETO BTOPOW ITUKJ C HEU3-
BECTHBIM 3apaHee KOJIMYECTBOM uTeparuil. [Ipu UCTUHHOCTH JTOTUYECKOTO BBIPAKEHUS
(m; > mj;; mj > 1) BO BTOPOM IIMKJIE OCYIIECTBIIICTCS NEPeOOp KOMIIOHEHT MacCHBa
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U 3HAYCHUA KOMIIOHCHT MCHAKOTCA ME€CTaMU (GCJ'II/I B yCJIOBUUA m; > m;q IIOMCHSATH 3HAK

Ha <, TO TOJYYUM COPTHUPOBKY IO YOBIBAHHUIO).

( Hawano )
v
/BBOI[ nm /

j=i—-1
Her ! Ha
buf =m,
\
m,=m,,,
\
mj+1 :buf
Jj=Jj-1

/Bmmm/

( Konen )

Puc. 3.5 — biok-cxema MeToa MPOCTHIX BCTAaBOK

{IlporpamMmMa COPTHPOBKM MacCCHBa MeTOOOM IIPOCTHX BCTaBOK}
Program simple insertion sort_of array;
Const

n=100; //pasumep Maccusa

Type
type_vector = Array [l..n] Of Integer;,

Var
m: type_vector;
i, j, //VIHOEKCH KOMIIOHEHT

buf: Integer;,
//BydepHasa nepeMeHHas
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Begin
WriteLN ('Maccus m');
Randomize;
For i:=1 To n Do
Begin
m[i] :=Random(21)-10;
Write (m[i]: 4);
End; //Koxern nukia o i

WriteLN;
For i:=2 To n Do
Begin

J:=1i-1;

While (m[j]>m[Jj+1])
And (j>=1) Do

Begin
buf:=m[j];
m{j]:=m[j+1];
m[j+1]:=buf;
Jj:=j-1;

End; //Kouen uuksna While
End; //Kouern uukna For
WriteLN ('OTcopTUpOBAHHHN MaccuB m');
For i:=1 To n Do

Write (m[i]: 4);

ReadLN;
End. //KoHel OpOrpaMMe

3.2 CTpoku TMNa String

Cmpoxka cmanoapmmnoeo muna String — 3T0 MOCIEI0BATEIILHOCTh CUMBOJIOB JUIMHON
70 255 xomnoHeHT. CTpOKM MOXKHO paccMaTpuBaTh KaKk MacCUBbl CUMBOJIOB. [locTyn
K OTAEJIIBHOMY CHUMBOJIy CTPOKH OCYILIECTBISIETCA TAK K€ KaK K KOMIIOHEHTE OIHOMED-
HOTO MaccHBa, T.€. yKa3bIBaeTcs UMsS NEPEeMEHHOH, a 3aTeéM B KBaJpaTHBIX CKOOKax
HOPSAAKOBBIM HOMEP CUMBOJIA B CTPOKE.

IIpu 0OBsBICHUHU NEPEeMEHHON CTPOKOBOTO THIA MOCje ciloBa String B KBajapar-
HBIX CKOOKax MOXXHO yKa3biBaTh €€ pasmep (oT 1 mo 255), ecnu pa3mep He ykazaH, TO
OH TI0 YMOJYaHHUIO IIPUHUMAETCS PaBHBIM 255 CHMBOJIAM.

JUis CTpOK MPUMEHHUMBI OllepallMi KOHKaTeHAIUH (CI0KEHNE — 3HAK «+») U CpaBHe-
Husl. [Ipu cinoxeHnH CTpoK clieayeT MOMHUTb, 4TO B 001eM ciaydae s1+s52 # s2 +s1, rae
s1 n s2 —crpoku. IIpu cpaBHEHUU ABYX CTPOK IOCJIENOBATEIbHO CPAaBHUBAIOTCS KOZbI
BXO/SIIIMX B CTPOKHU CUMBOJIOB, HAYMHAs C IEPBOTO, U OOJIBIIEH CUUTAEeTCS Ta, KO CUM-
BOJIa KOTOPOH sIBJII€TCS OOJIBIIMM B KOJIOBOM TaOyuIle CUMBOJIOB. PaBHBIMU CUMTAIOTCS
CTPOKH, BCE CUMBOJIBI U JUINHA KOTOPBIX OAMHAKOBBI.
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//llporpaMmMa C oIepauusM{ Hal CTPOKaMHU
Program operations_with String;
Var
sl: String [5]; //Ctpoka u3 5-THU CHUMBOJIOB
s2: String [6]; //CTpoka U3 6-THU CHUMBOJIOB
s_max: String; {MakcumMmanbHas cTpoka U3 255-Tu
CHMBOJIOB}
Begin
sl:='Free';
s2:='Pascal';
If s1>s2 Then
Begin
Write ('CumBon ', s1[1], 'c kxomom ', Ord(sl[1l]));
Write ('6ompme cumBona ', s2[1]1);
WriteLN ('c xomom ', Ord(s2[1]1));
{[lepeMeHHON S_mMax OIPUCBauBaeTCHa CTPOKA,
KoTopasi CKJIaOeHBaeTCss U3 CTPOKu sl,
npobersia U CTPOKU S2}
s_max:=sl+' '+s2;
End
Else
Begin
Write ('CumBon ', sl1[1], 'c kxomom ', Ord(sl[1l]));
Write ('MmeHbme uIM paBeH cumBony ', s2[1]);
WriteLN ('c xomom ', Ord(s2[1]1));
s_max:=s2+' '+sl;
End;
WriteLN (s_max):;
ReadLN;
End. //KoHel] NpOorpaMMel

PaccmoTpum crangapTHbie oanporpaMmmsl 00paboTku cTpok. B ¢purypHbix ckodkax
yKa3bIBaeTCs THI 337]aBa€MbIX M BO3BpAIlla€MbIX MMapaMeTPOB MOAMPOrpaMM.

PyHKUMKN paboTbl CO CTpOKaMu

l.Concat (sl, s2,..., sn{: String}){: String} — Bo3BpamaeT cTpo-
KY, KOTOpas SIBJIICTCS pe3yJIBTaTOM CJIOXEHHS CTPOK S1, s2,..., Sn, ¥ IpH HEOOXOAUMO-
CTH yCEKaeT Ype3MepHO OOJIBIIYIO0 MOJYYEHHYIO CTPOKY 70 255 cumBonoB. Hampumep,
omneparop

s_max:=sl+' '+s2;
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OyZeT SKBUBAJICHTEH ONEPaTopy

s_max:=Concat(sl,' ',s2);

2.Copy (s{: String},p,n{: Integer}){: String} —Bo3BpallacT CTPO-
Ky JJIMHOW N CUMBOJIOB, HAYMHAs C MO3ULMHU P, BBIJIEIECHHYIO U3 CTpokHU s. Hanpumep,
full name:='Cugopor UeaH IlleTpoBuu';
name:=Copy(full_name, 9,4);
B pe3yJIbTare MepeMEHHast
name='VBaH'
3.Length (s{: String}){: Integer} — Bo3BpallacT TEKYILIUI pa3mMep CTPo-
k1 s. Hanpumep,

Mpumep 3.4 oo

sl:='Free';

s2:='Pascal';

s_max:=sl+' '+s2;
size_str:=Length(s_max);

B pe3yJIbTaTe IMepeMeHHast
size_str=12

4.Pos (sl, s2{: String}){: Byte} — Bo3BpauiaeT HOMep IEPBOrO0 CUMBO-
Ja MOACTPOKU S1, BXondIen B cTpoKy s2. Eciu moacTpoku sl B CTPOKE S2 HET, TO
BO3BpauaeTca Houb. Hampumep,

full _name:='Cunopor HMBau IlleTpoBuuU';
name:='BaH';
patronymic:='Buxkroposuu';
p_name:=Pos(name, full name);
p_patr:=Pos(patronymic, full name);

B pe3yJbTare NEPEMEHHBIE
p_name=9
p_patr=0
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Mpouenypbl paboTbl CO CTPOKaMU

1.Delete ({Var}s{: String}, p, n{: Integer}) — ynaiseTr n CUMBO-
JIOB U3 CTPOKM S, HauMHas ¢ no3uuuu p. Hanpumep,
full name:='Cugopor UeaH IlleTpoBuu';
Delete (full_name, 13, 9);
B pe3yJbTare IepeMeHHas

full name='Cumopos UBaH'

2.Insert (sl, {Var}s2{: String}, p{: Integer}) — BCTaBIsET CTPOKY
sl B CTpOKY s2, HauMHas ¢ no3unuu p. Hampumep,

Mpumep BB e

full name:='CugopoB IlerpoBuu';
name:='IraH';
Insert (name+' ', full_name, 9);

B pE3yJIbTaTe NEPEMEHHAS

full_name='CugopoB HBaH [leTpoBuu'
3. Str (n{: Uucnoeom Tun}, {Var}s{: String}) —mnpeoOpa3yeT Be-
IIECTBEHHOE WJIM IIeJI0e YHCIO N B CTPOKy S. [lig umcna MoxxHO 3anath ¢opmar. Ha-
npumep,

Mpumep 3.7 oo

n:=10;
Str (n, sl);
Str (Pi: 4: 2, s2);

B PE3YyJIbTaTE IEPEMEHHBIE
s1='10'
s2='3.14'
PaccmoTpum B 3TOM ke maparpade JaBe Mmoyie3Hble CTaHAapTHRIE GYHKIIUU TIpeolpa-
30BaHUs TUIIOB:
I.Chr (c{: Byte}){: Char} —Bo3Bpamaer cuMBoj ¢ kogoM c. Hanpumep,

Mpumep 3.8 oo

code:=65;
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B pe3yiibTare NnepeMeHHast
symbol='A'

2.0rd (v{: HopspxoBu# Tun}){: LongInt} — Bo3Bpamaer NOPsaKOBbII
HOMep nepeMeHHO v. CM. npumep 3.3, B KOTOPOM BBIBOAMTCS KOJ MEPBLIX CUMBOJIOB
CTpoK sl u s2.

DakTUYECKH CTPOKA U3 /1 CUMBOJIOB MIPEICTABIIAECT COOOM MaccuB U3 1 + | cMMBOIIA.
HyneBoil cumMBOM NpeHa3HAueH ISl YKa3aHUsl UCIOJIb3YEMOI0 KOJIMYECTBA CMMBOJIOB
CTPOKHU U MOKET U3MEHAThCA OT CUMBOJA ¢ KogoM (0 10 CUMBOJIA C KOJIOM # B KOJOBOM
tabmuie. C HUM MOXXKHO paboTaTh KaK M ¢ OCTaIbHBIMH CHMBOJIAMH CTPOKH (3aITUCHIBATD,
YUTaTh €T0 3HAYCHHE U Jp.), HO HE 3a0bIBaTh O €r0 OCHOBHOM NpeIHA3HAYCHUH.

3.3 3anucun. Oneparop Hag 3anMcamMmn With

3anuce mpencraBiser coboi (DUKCHPOBAHHYIO MOCIEAOBATEILHOCTD
KOMITOHEHT Pa3NU4YHOro Tumna. KOMIIOHEHTHI 3allMCH Ha3bIBAIOTCS NO-
JIAAMU, KOTMYECTBO KOTOPBIX MOXKET OBITH JTFOOBIM.

Tumn-3anucek He ABISETCS CTAaHAAPTHBIM THUIIOM U OOBSABISIETCS KaK
Type nuvsa_tuna = Record

noyte_1l: Tun_1;

noJjie_2: TUI_2;

nosyie_n: THUILN;
End;

ITocne nMeHM TUMa-3aMucy CTABUTCS 3HAK «=» U 3ape3epBUpOBaHHOE clioBo Record,
3aTeM MEPEeYHCIIOTCS BCE MOJIs C yKa3aHMEM 4epe3 JBOETOYME UX THUIOB (ECiH B 3a-
IIICU HECKOJIBKO TOJIEW OJJHOTO THIA, TO UX MOKHO OOBEIMHUTH B OAHY TPYIINy, epe-
YHCIIUB Yepe3 3aIAThle, U yKa3arh oomui tun). Tun-3anuch 3aBepiaercs ciosom End.
OObsiBIeHMS TIOJIEH OTAENAIOTCA APYT OT JApyra TOUKOM C 3arsToil.

OObsBICHHE THITA-3aITUCH OMOTHOTEYHBIX KHUAT U IMMEPEMEHHOHN 3TOTO TUTIA.
Type
record book = Record

name, //®amunus aBTOpa

initials: String [30]; //VHuuuans aBTOpa

title, //HazBaHHe KXHUI'HU

publ house: String; //A3maTenbCTBO

publ_date, //Tom usnaHus

pages: Integer,; //KonuuecTBO CTPAHUL]

artwork: Boolean, {llepeMeHHas JIOMUECKOI'O THIIA.
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Ecnu wionocTpaluy B KHUI'E €CTh,
TO nepemMmenHas—True,
uHaue — False}
End; //Kouelu 3anucu
Var //Pas3pmen obbsABIIEHUS IIE€PEMEHHHX
book: record book; {llepemenHas book Tuna record book}

B nporpamMme AOCTYII K IIOJIIM 3allMCU OCYIICCTBILICTCA YKA3aHHMEM HMCHHU IICPC-
MEHHOM U UMEHH MoJisd, 3alMUChIBAEMOT'0 YCPE3 TOUYKY.

Hcnonp30BaHue MOJICH 3aIIUCH B MPOrpaMMe.
book.name:='Bupt';

book.initials:='H.';

book.title:='AJITOPUTMH U CTPYKTYPH [JAHHHX';
book.publ_house:='M.: Mup';

book.publ _date:=1989;

book.pages:=360;

book.artwork:= True;

JInst Toro 4yTOOBI HE BBIMKMCBHIBATH KaXIBIA pa3 MMs 3allUCH NPH OOpamieHuu K eé
MOJISIM, MO>KHO HCIIOJIB30BaTh oneparop Haj 3anucsimu With, ctpykrypa kotoporo BbI-
IJISIIAT CIEAYIOIMM 00pa3oM:

With nepemennas szanuce DO onmepaTop C_MNOJAMU;

Hcnonw3oBanue oneparopa With s BeimonHeHus 1eHCTBUI, aHATIOTUYHBIX MPH-
mepy 3.5.
//C nepeMmeHHON bOOK BHIIOJHSATE COCTABHOM OIEpaTop
With book Do
Begin
name : ='Bupt';
initials:='H.';
title:='AJITOPUTMH U CTPYKTYPH [OAHHHX';
publ _house:='M.: Mup';
publ_date:=1989;
pages:=360;
artwork:= True;
End;
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3.4 dannbl

Tun-ghaiin — 3T0 MOCIEAOBATEILHOCTh KOMITOHEHT OJTHOTO THIIA, PACIIOJI0KESHHBIX Ha
nuckax. Yuceno KoMnoHEeHT B (paiine He oObsiBisercsa. B o0miem Buje 0ObsBICHUE THITA-
(haiina BRIMISIUT KakK

Type vms_tuna = File Of Tun_xoummnoHeHT;

B Free Pascal monnep)xuBaeTcst Tpu pa3HOBUIHOCTH (aillIoB: THUMHM3UPOBAHHBIE,
HETHUITM3UPOBaHHbIE M TEKCTOBBIE (hailiibl. [Ipu onpeneneHnn HETUIU3UPOBAHHOTO (haii-
Ja HE yKa3blBaeTCs THI €ro KOMIOHEHT. HerunusupoBaHHbIN (ailn paccmarpuBaeTcs
KaK COBOKYITHOCTh 0alTOB M HCIIOJIb3YETCS MPHU CKOPOCTHOM oOpaboTke (aitnos. Eciu
B TUIIM3UPOBAHHBIX U TEKCTOBBIX (pailjlaXx CUMThIBAHUE M 3alKch UH(OpMALUU UAET TO-
KOMIIOHEHTHO M KaXXJplii pa3 oOpaiieHue K (ailny uaéT cpaBHUTEIBHO MEJIEHHO, TO
B HETUNM3HPOBAHHBIX (haillax BOSMOXKHBI CUMTHIBAHWE U 3amuch Onokamu. IIpu sTom
peasibHbIe KOMIIOHEHTHI (haitia MOTyT OBITh Pa3IMYHOTO THIIA.

Mpumep 3.12 - oeeeeeeee

Type
file_int =File Of Integer,
//Tun uemnouucneHHoro ¢Qamna
file_roman =File Of 'A'..'Z';
{Tun ¢amna, comepxamero Oualas3oH
JIATUHCKUX 3arJjlaBHHX OykB}
Var

fl: file int; //UemnouucnenHwit Qamnn
f2: file_roman; //®awn Tuna file_roman
f3: Text; //TexcroBui Qamn

f4: File; //HeTunusupoBaHHHN Qariin

daiinoBble IepeMeHHbIe UMEIOT crenrpuyeckoe nmpuMeHenune. Han HuMH Henb3s
BBINOJIHATh HUKAKUX OIepaluil (IpucBauBaTh 3HAYEHUE, CPABHUBATD U T. 11.). VIX MOXKHO
UCIIOJIb30BATh TOJIBKO JUISL BBIMOJIHEHUS onepauuii ¢ daitnamu (4TeHHs, 3alMcH, yaale-
Hus u3 Qaiina u T.1.). Kpome Toro, yepe3 (aiioByro mepeMEeHHYI0O MOXKHO TOIYYUTh
uHpOpMaIMIO 0 KOHKpEeTHOM (aiine (Tum, mapameTpsl, uMs (aiina u T. a.).
PaccMoTpuM OoCcHOBHBIE MOANIPOrpaMMbl 00paboTku daiinos. ITapamerp £ Bo Beex
MOANpOrpaMMax sIBJSIeTCS IepeMeHHOH (HaillIoBOro THIIA.
IIpouenypsti:
e Assign (f, s{: String}) —cBsa3biBacT (ainoByro nepemeHnyro £ u daiin,
UMs KOTOPOTO YKa3bIBAa€TCsl B CTpOKe. Ecili B CTPOKE S HE yKa3bIBAE€TCsl IIOJIHOE
ums Qaiina, T. €. OTCYTCTBYET IyTh K (aiiily, TOT/a OH JOJDKEH HaXOJUThCS B Te-
Kymiei mamnke. [Tocne uconp3zoBanus nmpoueaypsl Assign obpamenue k daitry
OCYIIECTBIIICTCS Yepe3 (pailyioByro nmepeMeHHylo, a He 10 UMEHH (aiia.
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ReWrite (f) — co3maér u oTKpbIBaET HOBBIN (paiii [yIsl 3alIMCU B HETO JIaHHbIX.

Reset (f) —otkpeiBaeT cyuiecTByroumii ¢aiin, T.e. ¢aill K MOMEHTY JAei-
CTBUS 3TOW MPOLEAYPHI YXKe JOIDKEH OBITh CO37laH Ha JMCKE.

Append (f) — OTKpBIBAET CyIIECTBYIONINI TEKCTOBBINA (ailyt 1151 JoOaBICHUS
B HEro JaHHBIX.

Read (£, x1, x2,..., xn {rpymnmna uuTaeMiXx [IapaMeTpoOB}) — 4HU-
TaeT MH(GOPMAIMIO U3 TUITM3UPOBAHHOTO WIIM TEKCTOBOTO (haiina. /11 TeKCTOBBIX
¢aiiioB Takke MOXXKHO MCIOJIB30BaTh IMpouenypy ReadLN ¢ TeMH e mapa-
metpamu. Utenne nnpopmanuu u3 (aitna 6e3 THIa BBIIOIHIETCS MPOLEAYPO
BlockRead [3].

Write (£, x1, x2,..., xn {rpynna 3anuCHBaeMbX [IapaMeTpoB}) —
3aMuChIBaeT UHPOPMALIMIO B TUIM3UPOBAHHBINA MM TEKCTOBBIN Qaitn. [[nst Tek-
CTOBBIX (hallVIOB TaKkKe MOXKHO MCIIOJIb30BATh MpOLeNypy WriteLN ¢ TeMH Xke
napameTpamiu. 3anuch HH(popManuu B ¢aiin 6e3 Tua BEIIOIHIETCS NPOLEAypO
BlockWrite [3].

Close (f) —3akpbIBaeT paHee OTKPBITHINA (aiii.

Oyukuus norudeckoro tuna EOF (£) { : Boolean} Bo3Bpaiaer uctuny (True),
€CJIM yKa3aTellb TIO3HIMK B (ailiie CTOUT 3a MOCICTHUM KOMIIOHEHTOM, T. €. (PUKCUpYET
koHer| (aiina, u 10xs (False) B mpoTHBHOM cirydae.

1. Hanucams npoepammy cozdanus ¢haiina 3anucetl, cooepiicawe2o uHpopmayuio
0 KHU2ax (ghamunus, uHUYUAILL A8MOpA, HA38AHUE KHU2U, U30AMENbCMBO, 200 U30AHUS,
KOIUYecmeo Cmpanuy, Hanudue uiiiocmpayull).

2. Hanucamv npoepammy co30anusi mekcmosoco (aiiia, cooepiicaueco npoduman-
HYIO U3 cywecmeyiowe2o gailia 3anucetl UHGoOpMayuro 0o ULIIOCMPUPOBAHHBIX KHUSAX,
OMCOPMUPOBAHHBIX 8 NOPAOKE 803PACMAHUA 200A U3OAHUSL.

B nporpammax OyneM HCIONB30BaTh 3alUCh, PACCMOTPEHHYIO B mpumepe 3.9.

//lporpamma cos3mauus daina 3anucen

Program creation file of records;

Type

record book = Record

name, //®amunusi aBTOpa

initials: String [30]; //UHuuuane aBTOpa

title, //HazBaHHe KHUI'U

publ _house: String; //U3maTenbCTBO

publ_date, //Tom usnaHusi

pages: Integer,; //KonuuecTBO CTPAHUL]

artwork: Boolean; {llepeMeHHas JIO'MUECKOI'O THIIA.
Ecnu WUIOCTPALMM B KHUI'E €CTh,
TO nepeMmeHHas— True,
nHaue — False}
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End; //KoHel] 3amnucu
Var
file_ name: String [75];
file_record: File Of record_book;
{@annoBasa nepemMeHHas TUIIA
record book pna Qanna 3anucen}
i: Integer;,
book: record book; {llepemenHasa book Tuna record book}
selection: Char,; //llepeMeHHasi CUMBOJILHOI'O THMIIA
Begin
WriteLN ('Beemure umsa Qanrna 3anucen
(bes pacmupenusi)');
ReadLN (file name); {CuuTHBaHME C KJIaBHATYPH
ctpoku file name}
Assign (file_record, file_name+'.dat');
ReWrite (file_record); //CospmanHue u oTKpuHTHe Qaiina
i:=0; //ObHymneHue cuéTuuka 3anuceu

Repeat
i:=i+1;
WriteLN ('BBegure ', 1, '-10 3amuch KHUT'U:');
With book Do
Begin

Write ('®amunus aeBTopa - ');
ReadLN (name) ;
Write ('MHuuuansl aBTopa — ');
ReadLN (initials);
Write ('HazBaHue KHUTI'U - ');
ReadLN (title);
Write ('UspaTernscTBO — ');
ReadLN (publ_house);
Write ('Tom uspgaHusa — ');
ReadLN (publ_date);
Write ('KonmuuecTBO CTpaHul — ');
ReadLN (pages);
Write ('Ecnu wiunocTpaluu ecTh,', 'BBenure 17,
uHaue — 07');
Repeat
ReadLN (selection);
{do Tex nop, mnokxa 3HaueHue selection
HE CTaHeT paBHO cumBoiyy 1 umm "07.}
Until (selection='1l') Or (selection='0");
artwork := selection;
End;
Write (file_record, book);
WriteLN ('Insa mpoOoyiXeHUs BBemutre',
'mobot cumsot') ;
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WriteLN ('Ina BHXOOA M3 IPOTPaAMMEL ',

'sBepguTe 07');
ReadLN (selection);
Until selection='0';
Close (file_record);
End. //KoHel nporpamMuel

B 3amucaHHO# BbIIIE MporpaMMe MEPBBIN ITUKI MMOBTOPSET CYMTHIBaHUE MH(OpMa-
MY C KJIaBUATYPhI U 3amuch ¢€ B (paiil, moka rosip3oBaresieM He OyleT BBEIEH CUMBOII
HOIIb TIOCJIE COOTBETCTBYIOIIETO COOOMICHHs. BTOpol LMK MpenHa3Ha4YeH s TOro,
YTOOBI TIPU OTPEACIIEHUN — UMEIOTCS WM HET WIUTIOCTpAIlMU B KHUTE, U30€KaTh OIIH-
0OOYHOTO BBOJIA JIFOOBIX CHMBOJIOB, KpoMe «1» 1 «O».

//llporpaMmMa CO3OaHWs TEKCTOBOr'o darina

Program creation text _file;

Type

record _book = Record
name, //®amunus aBTOpa
initials: String [30]; //UHuuuamne aBTOpa
title, //HazBaHHe KHUI'U
publ _house: String; //U3maTenbCTBO
publ_date, //Tom usmaHus
pages: Integer,; //KonuuecTBO CTPAaHUL]
artwork: Boolean,; {llepeMeHHas JIOUMUECKOI'O THIIA.
Ecnu wnocTpaluuy B KHUI'E €CTh,
TO nepeMeHHas —True,
nHaue —False}
End; //Kouenu s3anucu
array_books =Array [1..50] Of record book;
Var
{Mma garriia, MaKCHMAaJIbHEN pas3Mep KOTOporo,
BKJIIOUAsT MMsI YCTPOMCTBA M NyTh, bymeT 79
CHUMBOJIOB MHMHYC 4 CHMBOJIa IO paclupeHUe }
file name: String [75];
file record: File Of record book;
i, j, //VHOeKCH MaccuBa 3aluceu
n: Integer; //KonmuuecTBO 3amnucen
books: array books; {Maccur books Tuna array books}
buf: record book; {BydepHas nepemeHHas Tumna record book}
text _file: Text;

Begin

WriteLN ('Beemure umsa Qaina sanucewn ',
'(6e3 pacmupenusi)');

ReadLN (file_name);

Assign (file record, file name+'.dat');

Reset (file_record);
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End.

i:=1; //3amaHue HauaJIbHOI'O HHIEKCa MacCuBa
While Not EOF(file_record) Do
Begin

Read (file_record, books[i]):;

If books[i].artwork Then

i:=i+1;
End;
Close (file_record);
n:=i-1;

{CopTupoBka MaccuBa books meTonom
IIPOCTHX BCTaBOK}
For i:=2 To n Do
Begin
Ji=i-1;
While (books[j].publ_date
> books[j+1].publ_date) And (j>=1) Do
Begin
buf:=books[j];
books[j]:=books[]j+1];
books[j+1] :=buf;
J:=j-1;
End;
End;
WriteLN ('BeeguTe uMs TekxcToBoro ',
'Panna (6e3 pacmupenus)');
ReadLN (file_name);
Assign (text_file, file_name+'.txt');
ReWrite (text_file);
WriteLN (text_file, 'WJUJIOCTPUPOBAHHHE KHUIW');
For i:=1 To n Do
With books[i] Do

Begin
WriteLN (text_file, i, '-a xuura');
WriteLN (text_file, name, ' ', initials);

WriteLN (text_file, title);
WriteLN (text_file, publ_house);
WriteLN (text_file, 'Tom usgmanus ', publ_date);
WriteLN (text_file, 'KosmuecTBO CTpaHul] ', pages);
End;
Close (text_file);

B npuBenénHoil nporpaMMe Tpu OCHOBHBIX OJIOKa.

B nepBom cunteiBanue nHpopmManuu u3 ¢aiina 3anuceil OpraHu30BaHO TaKUM 00pa-
30M, 4TO 3aIllMCh KHUTY CHA4aJla CYUTHIBACTCA B TEKYIIYI0 KOMIIOHEHTY MACCHBa, a 3aT€M
MIPU YCJIOBUM HAJIWYUS WIIIOCTPALUN MHAEKC KOMIOHEHT MAacCHBa YBEJIMYMBAETCS Ha
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€AVHMUILY, HHaYe UHIECKC HE u3MeHsAeTcs. [09ToMy KOMIIOHEHTa MacCuBa C 3alAChI0 KHU-
ru 0e3 WILTIOCTpalMii epe3anychbiBaeTCs MPH CIAEAYIOLIEM CYUTHIBAHUHN UH(OpMaIuu 13
¢aitna. OHako B MociieiHell KOMIIOHEHTE MacCHBa MOXKET OKa3aTbCsl KaK 3allUCh KHUTH
C WUTIOCTPAlMsIMM, TaK U 0e3 WIocTpalMid. B mepBom cilydae KOIM4eCTBO HEOOXO-
JUMBIX 3alIHCEH N MEHbLIE 1 Ha €IUHULY IIOTOMY, YTO YCJIOBHE B LIUKJIC BBIIIOJIHACTCSA
U IPOMCXOMUT JIMIIHEE pUpalieHue i. Bo BropoM citydae n JOIKHO ObITH MEHbILE 1 Ha
€/IMHUILY, TaK KaK KOMIIOHEHTa MacCcHBa C MOCjeIHeN 3aIiChl0 KHUTH 0e3 WILTIoCTpanuil
HE HY’KHA I10 YCJIOBUIO 3a1a4H.

Bo BTOpoM OsioOKE MPOUCXOAMT COPTHPOBKA METOAOM IMPOCTHIX BCTAaBOK MAacCHUBa
3anucell KHUAI C WUIFOCTPALMsAMU 110 BO3pacTaHMIO 3HaueHuil nomst publ_date (roma
u3nanus). Meron mpocThIX BCTAaBOK MOAPOOHO paccMmarpuBaercs B 1. 3.1.

B TpetbeM O110ke 3anKcu KHUT OTCOPTHPOBAHHOTO MacCHBa 3allUChIBAIOTCS B TEKCTO-
BBIH (paii, UMsI KOTOPOTro BBOAUTCSA Moiib30oBaresneM. ColepKUMoe Mojay4yaeMoro Takum
o0pa3oM daiisza MOXKHO IPOCMOTPETh B JIIOOOM TEKCTOBOM PEIAKTOpE.

1) Yro takoe maccus?

2) Kakue ObIBatoT MacCUBBI?

3) Uro Takoe cOpTUpOBKA MAaCCHUBOB?

4) Kaxkue Buapl copTupoBoK Bam n3BecTHbI?

5) Yro takoe ctpoka?

6) Kaxue npouenypst n QpyHkmnmu paboTsl co cTopkamMu Bam m3BecTHBI?
7) UYto Takoe 3ammch?

8) Kak ocymecTBiasieTcst 4OCTYN K MO0 3alUCcu?

9) Yrto Takoe ¢aiin?

10) Kak ocymecTBisieTcst JOCTYH K 2neMeHTaM (aiina?



[NnaBa 4

MogrnPOrPAMMBI. BUBJTTMOTEKU
NMoarnPOrPAMM FREE PASCAL

4.1 lNognporpammel

B s3bike Pascal nmerotcs 1Be pa3zHOBUIHOCTH MOAIPOrpaMM — HPOLEAYPHI U (PYHKIHH.

CrpykTypa m000# MoanporpaMMbl aHaJIOTHYHA CTPYKType Bcel mporpammsl. [log-
IporpaMma J0JKHa ObITh ONMCaHa JI0 TOro, Kak oHa Oy/eT MCIOJb30BaHa B OCHOBHOM
IporpaMMme Win Apyroi noamnporpamme. JIrobast moanporpaMma HaYMHAETCA C 3ar0JIOBKA.
3a 3aroJIOBKOM MOT'YT MITH TaKHE K€ pa3feiibl, 4YTO U B OCHOBHOM mporpamme. B orinu-
4ye OT OCHOBHOM NMPOrpaMMBbl 3arojIOBOK B MOAIIPOrpaMMe 00s3aTeieH, U 3aBepIlacTCs
OHA HE TOYKOM, a TOUKOM C 3aIlsTOMH.

Bce nmapamerpsbl, KOTOpble HCHOIB3YET MOANPOrpaMMa, AEIATCS Ha JBE KaTETOPUH:
JIOKAbHble napamempol, 0ObSIBISIEMbIE BHYTPU HOANPOrPaMMbI U IOCTYIHbIE TOJIBKO €
caMoH, U 2nobanbHble napamempsbi, OObIBIsIEMble B OCHOBHOW MPOrpaMMe U IOCTYIIHbIE
KaK IporpaMMe, TaK U BCEM €€ MOANPOrpaMMaM.

Iloonpoepamma-npoyedypa npeaHa3HadeHa AJIs1 BBITOJHEHUS KaKO-TH00 3aKOHYEH-
HOM IOCJIE0BATEIbHOCTH AEUCTBUMN. 3ar0JI0BOK ITPOLEAYPbI HAYMHAETCS C 3apE3epBUPO-
BaHHOTO ciioBa Procedure, 3a KOTOpPBIM CleAyeT UISHTHU()UKATOP UMEHHU HPOLEIYpHI,
a Janee B KPYIJIBbIX CKOOKaX — CITUCOK ()OPMaIbHBIX MapaMeTpOB:

Procedure umsa_npouenypH (cnucox $opMasyibHHX_IapaMeTpoB) ;

Iloonpocpamma-gynkyus nperHazHadeHa U BBIYMCICHUS KaKOT0-TH00 mapaMeTpa.

VY (yHKIIUU 1Ba OCHOBHBIX OTJIMYMS OT MPOLIETYPHI.

Ilepoe ornuume B 3aroioBke. B ¢ynkuun on coctout u3 ciosa Function, 3a
KOTOPBIM CleAyeT UMs (PyHKIHH, Jajiee B KPYIJIbIX CKOOKaxX — CIUCOK (pOPMaJIbHBIX Ia-
paMeTpoB, 3aTeM 4epe3 JIBOCTOUHE 3allMChIBAETCS THUM (PYHKLUU — TUI BO3BPALIAEMOIO
napamerpa. OyHKIUS MOXKET BO3BpalllaTh MapaMeTpbl CIEAYIOUIMX THIIOB: JOO0ro mo-
PSAKOBOTO, JIFOOOTO BEIIECTBEHHOI0, CTAaHAAPTHOIO TUNa String, Mo00ro ykasaress.

Function umsa_@yHKuMY (CINCOK_POPMaTIbHEHX_[1apaMeTpPOB) :

TUI_QYHKIINU;
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Btopoe otnnume 3akirodaercs B TOM, U4TO B Tese (PyHKIMH €€ UMEHH XOTs OBl pa3
JIOJDKHO OBITH MPUCBOCHO HEKOTOPOE 3HAUEHUE.

Mpumep A1

PaccmoTpum crienyroniyo 3anaqy.

Ilycmb 0aHbl KOOpOUHAMBL BEpULUH NIOCKO20 N-Y2onbHUKaA. Tpebyemcsa maiimu Ko-
OpOuUHamul 6cex cepeOuH e2o cmopoH. Pazymeemcs, dannyro 3aoauy modxcno pewiums
u 6e3 UCnonb308anuUsi NOONpocpamm. s onpedeneHnocmu Oyoem cuumamo, 4mo n = 4,
a KOOpOUHamvl 6cex Gepuiul OJisi RPOCMOMblL 3a0A0UM NPU NOMOWU ONepamopos npu-
CBAUBAHUS.

Program without subprogram; //IIporpamma 6e3 mnonmporpamMM

Const

n=4;
Type

point = Record

x,y:Real;

End;

pnts =Array[l..n] Of point;
Var

arrl,arr2:pnts;
i,j,k: Integer;,

Begin
arrl[1l].x:=1.0; arrl[l].y:=1.0;
arrl[2].x:=3.0; arrl[2].y:=1.0;
arrl[3].x:=3.0; arrl[3].y:=3.0;
arrl[4].x:=1.0; arrl[4].y:=3.0;
For i:=1 Ton do
Begin
Ji=i+1;
If j>n Then j:=1;
arr2[i].x:=(arrl[i].x+arrl[j].x)/2;
arr2[i].y:=(arrl[i].y+arrl[jl.y)/2;
End
End.

B 31011 mporpamme [ KOOpAUHATBI TOYKH BBEJCH TUI POint, KOOpAUHATAM X U Y
COOTBETCTBYIOT OJHOMMEHHBIE IIOJISI 3TOM 3anucu. (11 KOOpAMHAT BCEX BEPIUMH HIIU
CepeMH CTOPOH 3aBEJICH MaCCUB TaKWX 3amuceit (Tun pnts).

Monudunupyem Teneps 3Ty Nporpammy Tak, YTOObI KOOPIUHATHI CEPEANH CTOPOH
BBIUMCIISUIA CHElMalIbHAs MpoLeaypa ¢ TpeMs apaMeTpaMH — IByMsl BXOJHBIMH (KOOp-
JIMHATHI BEPIIMH OTpe3Ka) U OJHUM BBIXOAHBIM (KOOPIMHATHI CEPEIUHBI OTPE3Ka).
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Program with subprogram 1; //Iporpamma C DOONPOrPaMMaMu

Const

n=4;
Type

point = Record

X,y:Real;,

End;

pnts =Array[l..n] Of point;
Var

arrl,arr2:pnts;
i,j,k:Integer;,

Procedure middle(a,b:point; Var c:point);
Begin

c.x:=(a.x+b.x)/2;

c.y:=(a.y+b.y)/2;

End;

Begin
arrl[1l].x:=1.0; arrl[l].y:=1.0;
arrl[2].x:=3.0; arrl[2].y:=1.0;
arrl[3].x:=3.0; arrl[3].y:=3.0;
arrl[4].x:=1.0; arrl[4].y:=3.0;
For i:=1Ton do
Begin

jo=1i+1;

If j>n Then j:=1;

middle(arrl[i],arrl[j]l,arr2[i]);

End
End.
MomudunupyeM Hamry nporpammy emie pas. [lycTh crienuanbHas mporeaypa mod-
HOCTBIO peIaeT MOCTABJICHHYIO 33/1auy.

Program with_subprogram 2; //IporpaMma C NOONPOrpPaMMaMu2

Const

n=4;
Type

point = Record

X,y:Real;

End;

pnts =Array[l..n] Of point;
Var

arrl,arr2:pnts;

Procedure middle(a,b:point; Var c:point);
Begin

c.x:=(a.x+b.x)/2;

c.y:=(a.ytb.y)/2;
End;
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Procedure mid _arr;

Var
i,j:Integer;
Begin
For i:=1Ton do
Begin
Ji=i+1;
If j>n Then j:=1;
middle(arrl[i],arrl[j]l,arr2[i]);
End
End;
Begin
arrl[1].x:=1.0; arrl[l].y:=1.0;
arrl[2].x:=3.0; arrl[2].y:=1.0;
arrl[3].x:=3.0; arrl[3].y:=3.0;
arrl[4].x:=1.0; arrl[4].y:=3.0;
mid_arr;
End.

OnHako HOBBIM BapHAHT MPOrPaMMBbl HE HIMEET 0COOBIX IPEUMYIIECTB Nepe Ipeabl-
IDyIIMM BapUaHTOM. YCIIO)KHUM TIEpBOHAYAIBHYIO 33/1a4y: IMyCTh TpeOyeTcs HallTH Koop-
JOWHATBhI BCECX CepeZ[I/IH CTOpOH I’Z-YFOJ'ILHI/IKB. 158 KOOpI[I/IHaTI)I BCEX CepeI[I/IH I’l-yFOHI)HI/IKa,
BEPIINHBI KOTOPOTO JIEXKAT B CEpeIMHAX CTOPOH IMEPBOTO 7-yrojbHUKA. B aTOM ciiyuae
UMEET CMBIC MOTU(HUIIMPOBATh Mpoueaypy mid _arr, cienaB ee mpoleaypoi ¢ mapa-
Mmetpamu. Torma mpu mepBoM OOpaIEHUH K 3TOM MPOIEIYPe MOXKHO OyIET ONpPEaeIuTh
KOOPMHATHI BCEX CEPEIH CTOPOH 1-YTOJIbHHKA, & [TPU BTOPOM — KOOPJIUHATHI BCEX Cepe-
JIMH 71-YTOJIbHUKA, BEPIITMHBI KOTOPOTO JIEXKAT B CEPeIMHAX CTOPOH MEPBOTO /-yTOIbHUKA.
3aKIIOYUTENBbHBIA BapUaHT MPOrpaMMBbl OyleT BBIVISACTH CIEAYIOUMM 00pa3oM.

Program with subprogram 3; //IlporpaMma C NOOIpOTrpaMMaMu3

Const

n=4;
Type

point = Record

X,y:Real;

End;

pnts =Array[l..n] Of point;
Var

arrl,arr2,arr3:pnts;

Procedure middle(a,b:point; Var c:point);
Begin

c.x:=(a.x+b.x)/2;

c.y:=(a.y+b.y)/2;
End;

Procedure mid arr(a:pnts; Var b:pnts);
Var
i,j:Integer;,
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Begin
For i:=1Ton do
Begin
Ji=i+1;

If j>n Then j:=1;
middle(al[il,al[j]l,bl[i]);

End

End;

Begin
arrl[1l].x:=1.0; arrl[l].y:=1.0;
arrl[2].x:=3.0; arrl[2].y:=1.0;
arrl[3].x:=3.0; arrl[3].y:=3.0;
arrl[4].x:=1.0; arrl[4].y:=3.0;

mid_arr(arrl,arr2);
mid_arr(arr2,arr3);
End.

Dopmanvhsle napamempsl TOAMPOTPAMMBI YKA3bIBAIOT, C KAKUMHU TIa-
paMeTpaMu CleayeT oOpamarbesi K 3TOH moarnporpaMme (KoJIn4ecTBO
[apaMeTpoB, UX MOCJIEI0BATEIbHOCTD, TUIIBI).

OHu 3a7atoTcs B 3arojioBKe MOANPOrpaMMbI B BHJE CIIMCKa, Pa3OMTOro Ha rpyi-
IIbl, KOTOPBIE Pa3JeNAI0TCS TOUKAaMH € 3alsThIMU. B rpymnmy ¢opmanbHBIX MapaMeTpoB
BKJIFOUAOTCSI OJHOTUIIHBIE IAPAMETPhI OJTHON KaTErOpUHu.

Bce opmanbHbie mapaMeTpbl pa30MBaIOTCS HA YETHIPE KaTErOPHH:

1. Tlapamerpsl-3Ha4YeHHUsI, KOTOPbIE MOAMPOTPaMMON M3MEHATHCS HEe MOryT. OHH
YKa3bIBAIOTCS B 3arOJIOBKE MOIIPOTPAMMBI CBOMM UMEHEM H Yepe3 ABOCTOUNE —
tunoM. Tun napameTrpa-3HaueHHUs MOXKET OBITH JIIOOBIM 3a UCKIIIOUCHHEM (aii-
noBoro. Ecnu mapameTpoB-3HaYE€HHMH OHOTO THIIA HECKOJBKO, TO MX MOXKHO
O00bEMHUTH B OJHY TPYINy, MEPEUHCINB MX MMEHa 4yepe3 3aIsiTylo, a 3aTeM
yKa3aTh OOLIHiA THII.

2. IlapameTphrl-lIepeMEHHBIE, KOTOPbIE MOTYT M3MEHSATHCS MoanporpaMMoil. OHu
YKa3bIBaIOTCS B 3arojIOBKE MOJANPOrpaMMbl aHAJIOTMYHO NTapaMeTpaM-3HaueHUsIM,
HO TOJIBKO IIEpEe]] UMEHEM IapaMeTpa-IepeMEHHOI 3alluChIBAETCs 3ape3epBUPO-
BaHHOE ciIoBO Var. JleiictBue cioBa Var pacmpocTpaHsercs A0 Omukaiiimein
TOYKH C 3aMSATOH, T. €. B MPEeIax OJHOU TPYIIIBL.

3. IlapaMeTpbI-KOHCTaHTHI cM. [3].
4. TlapameTpbI-ipolieAyphl U NapamMeTpbl-QyHKIUU cM. [3].

Nmena ¢popMabHBIX MapaMeTpoB MOTYT ObITh JIOOBIMM, B TOM YHUCIIE U COBIAJIATh
C UMEHaMHU 00BEKTOB OCHOBHOM mporpammbsl. Heob6xonumo nuile NOMHUTB, YTO B ATOM
ClIy4ae MapaMeTp OCHOBHOM IPOrpaMMbl C TAKUM MMEHEM CTAHOBHUTCS HEIOCTYITHBIM
JUISL HETTOCPEICTBEHHOTO MCIOIb30BaHUs OAIPOrPAMMOM.
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Hanpumep, Henb3s nucarh
Procedure output_Real vector (size_arr: Integer;,
vector: Array [1..100] Of Real);
YT0oOBI IPaBUIIBLHO 3aMUCATh ATOT 3aroJIOBOK, CJIEAYET B OCHOBHOW MPOrpaMMe OMHCaTh
100aIbHBIN THII-MACCUB, a 3aTE€M HMCIIOJIb30BaTh €r0 B 3ar0JIOBKE.

[Tpu obpamiennu k moamporpamme (opMaibHbIE apaMeTphl 3aMeHsI-
IOTCSL COOTBETCTBYIOIIMUMH (hakmuuecKumu napamempamu BbI3bIBAO-
el mporpamMMbl WIH MOJIMPOTPaAMMBI.

Takum 00pa3om, A7 BBI30Ba MOAIPOTPAMMBbI U3 OCHOBHOW MPOTPAMMBI WU APY-
TOi MOJIPOTpaMMBbI CIIEIyeT 3alicaTh UMs MOAMPOrPAMMBI CO CITUCKOM (DaKTHUYECKUX
MapaMeTpoB, KOTOPHIC TOJHKHBI COBIAJATh MO KOJWYECTBY U THIAM C (OPMaTbHBIMU
rapaMeTpamMu MOIIPOTPaMMBI.

HNHuorga 6piBaeT HEOOXOAMMO, YTOOBI TOAIIPOrpaMMa BhI3bIBajia caMmy ceost (pexyp-
cugHoe obpaujeHue, WM KOPOTKO — pekypcusi). B 3ToM ciydae mpu KakJIoM HOBOM 00-
palleHuu K MOAIporpaMMe mapaMeTpbl, KOTOpble OHA HCIIONB3YeT, 3aHOCATCS B CTEK
(cmenmanpHas 06IaCcTh MAMSITH), TPUYEM MMapaMEeTPhl MPEIBIIYIIEr0 OOpAIICHUS TAKKE
coxpanstorcs. [ToqmporpaMMBel ¢ peKypCHBHBIMHU aITOPUTMAMH MOTYT OBITH O0Jiee KOM-
MAaKTHBIMH 1 3()PEKTHBHBIMHU, OJTHAKO OHH SBJISIFOTCS 00JIee CIOMKHBIMU TSI TIOHUMaHUS
JIOTHKY BBITIOJHIEMBIX ACUCTBUMN, U HE cielyeT 3a0bIBaTh 00 OMACHOCTH MEPENOTHEHUS
CTeKa, pa3Mep KOTOPOTO OTPaHUYEH.

JIBe monmporpaMMbl-pyHKIUU (OOBIYHAS M C PEKypcUeil) /Ui BBIYMCIEHUS (ak-

TOpHAJla HEKOTOPOr0 HATypallbHOro 4mcia. BemomuuM, yro dakropuan n! = [[i =
i=1
2
=1-2-3.-...-(n-1) n, npuaém 0!=1 u 1!=1. Hampumep, 2! = []i = 1-2 = 2,
i1

3 4 5
31=[1i=1-2-3=6,41=[i=1-2-3-4=24,5/=][i=1-2-3-4-5=120u T. 1.

i=1 i=1 i=1
{®&yuxuusi ¢ umeHeMm factoriall uesnoro Tuna LongInt
OJIs1 BHIUMCIIEHUs QakTopuaryia uucia ¢ QopMajibHBEM
napaMeTpoM—3HaueHHEeM n LeJioro Tuna Byte}
Function factoriall (n: Byte): LongInt;
Var
f: LongInt; //BcnomorarenbHasi NIepeMeHHasI
i: Byte; //llapameTp uukmna Tuna Byte
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Begin
f:=n; //3amaHue HauasIbLHOI'O 3HAueHUs IepeMeHHOU f
For i:=n-1 DownTo 2 Do
If n=0 {Ecynu n paBHO Hymo} Then
factoriall:=1
Else
factoriall:=f;
End; //Kouen nomnporpamuel-dyHkuuu factoriall
Kon pexypcuBHOI moanporpaMMbI-QyHKIUU OyIeT HECKOIBKO KOpoue:
Function factoriall2 (n: Byte): LongInt;
Var
f: LongInt,; //BcnoMorarencHasi NepeMeHHas
i: Byte, //llapameTp LHKJa Tuna Byte
Begin
If (n=0) Or (n = 1) Then
factorial2:=1
Else
factorial2:=n*factorial2(n-1);
{mpucBouThr PYHKUMM 3HAUEHHE BHpPAXKEHUH,
B KOTOPOM OCYIECTBJIAETCSI YMHOXEHMHE n Ha
3HAUEeHNEe, BO3BpallaeMOe PEKYPCHBHO BH3BAHHOH
PyHKLMEN C napameTpoM n 6e3 enuHUIIH }
End; //Kouenu nomnporpamme-dyHxruuu factorial2

4.2 Run-Time Library

B cocraB Free Pascal Bxomsat momynu, peainsyromue OCHOBHYIO (PYyHKIIMOHAJIb-
HocTh. KoHKpeTHBII cocTaB Momyneit 3aBucut ot miardopmel. Kpome simpa quHamude-
ckoit Oubnmuorexku Run-Time Library (RTL), oHO nmpucyrcTByeT Beernaa.

Mooynu RTL Free Pascal mo3BOJISIFOT BOCIIOIB30BAThCSI OOJBIITUM KO-
JIMYECTBOM YK€ TOTOBBIX MOANPOrpaMM MU YIPOCTUTH IPOLELYypPY Ha-
MUCAaHUs TPOrPaMMBI.

B nporpamMmMe Moynu, BKIIOYasi MOAYIHU MOIb30BATENS (CM. 1. 4.3), MepeuucisoTcs
yepes 3aIsTyo [0CIe 3ape3epBUPOBAHHOIO clloBa Uses.

RTL conepkut MHOTO MOAyJEH, paccMOTpUM MOAyiIu System u Crt.

Monyns System comepKUT MOAIPOrpaMMbl, KOTOPBIE BXOIAT B CTAaHIAPT S3bIKa
Pascal. OH aBTOMaTHuYecKH MOMKIIIOYAETCS K JIF000H mporpamme, MO3TOMY €ro He Clie-
JyeT yKa3bIBaTh B pasjiesie NOAKIIoUeHUs] OUOINOTEK, B Cilydae SIBHOTO yKa3zaHUs OyneT
MHUIMUPOBaHa OIIMOKa ABOWHOTO OMHCAHUSI.
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[TomuMo yxe NMpHUBENEHHBIX B JIPYIMX paslenax JaHHOIo MOCOOHUS MOANPOrpaMM
Monyiss System, MO3HAKOMHUMCS C IMOANPOTPpaMMaMH, KOTOPBIE MOTYT HPHUTOIUTHCA
IPU BBINOJIHEHUU KOHTPOJBHBIX PabOT MO Kypcy UH(OpPMATHKH.

ApudmeTtnyeckme yHKLMN

1. Frac(x{: Real}){: Real} —Bo3BpamiacT ApoOHYIO YaCTh BEIIECTBEHHOTO
yucna x. Hanpumep,
fraction:=Frac(Pi);
B pE3yJIbTaTe NEPEMEHHAS
fraction=0.1415926536...
2. Int(x{: Real}){: Real} —BO3BpallacT LEJIY YaCTh BEIIECTBEHHOIO YUC-
na x, 6e3 mpeoOpazoBanus tumna. Hampumep,
int_part:=Int(Pi);
B pE3yJIbTaTe NEPEMEHHAS
int part=3.0

CDyHKLI,VIM OndA BeJIM4MH NOopAAKOBOIro Tuna

1.0dd (x{: LongInt}){: Boolean} —Bo3Bpamaer uctuny (True), eciu 1e-
JI0€ YUCII0 X Heu€THoe, U J10kKb (False) — B mporuBHOM ciydae. Hanpumep,
x:=1; parity x:=0dd(x);
y:=0; parity_y:=0dd(y):;
B pe3yJbTaTe MepeMeHHbIE
parity_ x =True //T.e. x—Heué&THOe
parity y =False //T.e. y—uérHoe
2. Pred(x{: nopankoBH} Tum}){: NOPSOKOBHMN THII} — BO3BpaIIacT
MIPEANISCTBYIONIEE 3HAUCHNE X TOpsAKoBoro Tuna. Hampumep,
xX:=1; pred x:=Pred(x);
y:='b'; pred_y:=Pred(y):
B pe3yibTare MepeMeHHbIe
pred x=0 u pred_y='a'
3. Succ(x{: nopsanoxoBHN Tumn}){: NOPSAOKOBHMN TUII} — BO3BpAIIACT
cieayrollee 3HaUeHUe X MopsiiKoBoro Tuma. Hampumep,
x:=1; succ_x:=Succ(x);
y:='b'; succ_y:=Succ(y):;
B pe3yJIbTaTe MepEeMEHHBIC
succ_x=2 u succ_y='c'
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dyHKUMK Npeobpa3oBaHNS TUMOB

1.Chr(x{: Byte}){: Char} —Bo3Bpaliaer CHMBOJ C YKa3aHHbIM KOJI0M X. Ha-
MIpUMED,
code:=65; symbol:=Chr(code);
B pe3yJpTare IepeMeHHas
symbol='A'
2. Ord(x{: nopsnkoBui Tumn}){: LongInt} —Bo3BpamaeT MOPSIKOBBIHA
HOMEp 3HaUYEeHUs X MOpsiaKoBoro tuna. Hampumep,
symbol:='A"'; codel:=0Ord(symbol);
logicl:=True; code2:=0rd(logicl);
logic2:=False; code3:=0rd(logic2);
B pe3yJbTare NepEeMEHHbIE
codel=65, code2=1, code3=0
3. High(x{: nopsaOKoOBHI THUII, TUI-CTPOKa, TUI-MAaCCUB, OTKPH-—
THHE MaccuB}) {: Word} — Bo3Bpamaer MakCUMalbHOE 3HaUeHue X. Hampumep,
max_longint:=High(LongInt);
max _String:=High(String);
B pe3yJbTare IEepEeMEHHbIE
max_longint=2147483647 u max _String=255
4. Low(x{: NOPAOKOBHI THUII, TUII-CTPOKA, TUI-MAaCCHUB, OTKPHTHIH!
mMaccuB}) {: Word} —Bo3BpaiiaeT MUHUMAalIbHOE 3HaueHue x. Hampumep,
min longint:=Low(LongInt);
min String:=Low(String);
B pe3yJbpTare NMEePEMEHHBIE
min_longint=-2147483648 u min String=0
5. Round(x{: Real}){: LongInt} — OKpymIseT D0 IIEJIOro BEIICCTBEHHOE
3HaueHue x. Hanpumep,
X:=-6.5; round_x:=Round(x);
B pe3yJbTare mepeMeHHas
round_x=-7
6. Trunc(x{: Real}){: LongInt} —Bo3BpalaeT 1eJIyl 4acTb BELUICCTBEH-
HOTO 3HaueHus x. Hampumep,
X:=-6.5; trunc_x:=Trunc(x);
y:=6.5; trunc_y:=Trunc(y):
B pe3yJbTare NMepeMEHHbIE
=—6 u y=6

I'Ipou,ep,ypbl OnA BeJIM4MH NOPAAKOBOIro Tuna

1.Dec({Var}x{: nopsgkoBm Tun}, n{: LongInt}) — yMeHbIIaeT 3Ha-
YEHUE X TOPSJIKOBOTO TUIIA HA BEJIMYMHY HEOOS3aTeIbHOTO MapameTpa N IeJIOro THIIA.
Ecnau n oTcyTCcTBYET, TO X YMEHbIIAETCSA HA enquHuIly. Hampumep,
i:=1; Dec (i);
k:=10; Dec (k, 5);
c:='2"; Dec (c, 10);
B pe3yJbTare MePEeMEHHBIE



86 Maga 4. NMognporpammbl. Bubnuotekn nognporpamm Free Pascal

i=0, k=5, c='P'

2. Inc({Var}x{: nmopsgkoBuy Tun}, n{: LongInt}) — yBenuuuBaer
3HAYCHHE X TIOPSAKOBOTO THIIA HA BEIMYMHY HEOOS3aTEIhbHOrO MapaMerpa N Iejoro
tuna. Ecam n oTCyTCTBYET, TO X yBEJIWYMBAECTCSA Ha enuHuIy. Hampumep,

i:=1; Inc (i);
k:=10; Inc (k, 5);
c:='A'"; Inc (c, 10);
B PE3YyJIbTATE NIEPEMEHHBIE
i=2, k=15, c='K
IIpouenyps! ympaBieHus: NIporpaMMoil, He UMEIOLIUE [TapaMeTPOB:

e Break — ocymecTBisieT HEMeUICHHBIH BbIX0o/ U3 IIMKiI0B Repeat, While unun
For. [Iponienypy MOXHO MCIIOJIE30BaTh TOJIBKO BHYTPH IHKJIA.

e Continue — npepbiBaeT TEKYNIYIO M HAYMHACT CICAYIONIYIO HTEPAIHIO ITUKIOB
Repeat, While unu For. [Ipouenypy MOXKHO UCIOJIB30BaTh TOJIBKO BHYTPH
LUKJIA.

e Exit —ocymecTBnsieT HeMeUIEHHBIN BBIXOJ B BBI3BIBAIOIIYIO Cpely W3 MOJ-
IIPOrpamMMbl WJIM OCHOBHOW IPOrpaMMbl. B OCHOBHOM mporpaMMme IEUCTBYET
noo6Ho mporneaype Halt.

e Halt — npekpaiaer BbIIIOJHEHHE IPOIPAMMBI.

Mopnyne Crt coAepX HUT KOHCTAHTBI, MIEPEMEHHbIE U MOANPOrpaMMbl, MpeaHa3Ha-
YeHHbIE JUJIs1 paboThl C KOHCONbIO. B oTiIMuYMe oT cTaHIapTHOrO BBOJA-BBIBOZAA, KOTJA
OH OCYILECTBIIIETCS Uepe3 ONEepalMOHHYI0 CHCTEMY, MOAIporpaMMel 6ubnuoreku Crt
pabotarot ¢ 6a30Boii cucremoit BBoma-BeiBoAa (BIOS), a Takke HEMOCPEACTBEHHO C BU-
JIEOIAMSTBIO.

ITpu pabote ¢ 3kpaHoM yepe3 Crt Bech 3KpaH pazOMBaeTCs Ha OTIENbHBIC CTPOKH,
a KakJ1asl CTPOKa — Ha OTEJIbHbBIE TIO3UIIUU, B KOTOPBIE MOKHO IIOMECTUTH CUMBOJI (B TOM
guciae U npobern). Takum o0pa3om, BECh IKpaH pa3OMBAETCs HA OTENbHBIC HEJCTUMBIC
MPSIMOYTOJIbHBIE 3IEMEHTHI. J[JIs KajkJ10ro 3JeMeHTa MOYKHO 3aJaTh 1BeT (oHa (3agHuil
IUIaH) W IBET cuMBoia (mepeanuii miuaH). Kpome Toro, mpu HEOOXOAMMOCTH CHUMBOJ
MOXKHO CJI€J1aTh MEPLAIOIINM.

PaccmoTpum ocHOBHBIE oaIporpamMmel Crt.

[Mpouenypsol

l. TextMode (m{: Word}) —ycTaHaBIMBaeT TEKCTOBBIH PEXHUM M U YBEJIH-
YMBaeT TEKyIllee OKHO JO IIeJIOr0 dKpaHa. 3HaYeHHE M MOXKHO 33/JaBaTh KaKk MMEHEM
koHCTaHTHI (BW40 — 40 mo3unumii Ha 25 CTpoK pexkuM u€pHo-0einbiii; CO4 0 — IBETHOM;
BW80 —u4/6...), Tak u Homepom (0, 1, 2...). Eciiu 3HaueHne m HE COBIAJAET HU C OJI-
HOM U3 KOHCTAHT, TO [I0 YMOJIYaHHUIO ycTaHaBiauBaeTcs pexxuM CO80 (80 x 25 nseTHOMN)
C HOMEpOM 3.

2. ClrScr —ouMiaer TeKyllee OKHO, 3alOJHAsS €ro IBETOM ()OHA, U MOMEINAeT
KypCOp B €r0 BEpXHUU JIEBBIH YroJI ¢ KOOpAUHATAMU (1, 1).

3. C1rEol — ynanser Bce CUMBOIIBI OT Kypcopa (BKIIOUUTEIBHO) 10 KOHIIA CTPOKH,
3aIoJHsAS 3TOT YYaCTOK CTPOKH I[BETOM (poHa.

4. DelLine — ynamnsier cTpOKy, B KOTOPOI HaXOAUTCS Kypcop.
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5. InsLine — BCTaBISET IyCTYIO CTPOKY B MECTE PACIIONOKEHUS Kypcopa | 3arod-
HseT e€ nBeToM (poHa.

6. GOToXY (x, y{: Byte}) —mepeMmemaer Kypcop K IEMEHTY KpaHa C KOOp-
JUHATaMU X, ¥ (KOOpAMHATHI OTCYUTHIBAIOTCS OT JIEBOTO BEPXHETO YIVIa TEKYILEro OKHA).
Ecnu xoTst Ob1 O1HA U3 KOOPAWHAT HEJOMyCTHUMA, MPOIIEypa HE BBHITIOTHSIETCS.

7. Window (x1, yl, x2, y2 {: Byte}) —3amar pa3mepbl OKHa KOOPIH-
HataMu x1, y1l JIEBOro BEpPXHEro yriia U X2, y2 MPaBOro HIKHETO YIlia, a TaKxKe
MOMEIIAET KYpCOp B JIEBBIM BEPXHUU yroJl CO3JAaHHOTO OKHAa C KOOpPAMHATAMHU (1,1)
Ecnu xoTst 61 071HA W3 KOOPAMHAT HEIOMYCTHMa, TIPOIIEAYpPa HE BBITIOTHICTCS.

8. TextBackGround (c{: Byte}) —3amaér user ¢ona c co 3HaueHuem ot 0
10 7 mub0 HEMOCPECTBEHHO UMeHeM KOHCTaHThl: Black (4€pusiii — 0), Blue (cunuii —
1)... LightGray (cBemio-cepsiii — 7).

9. TextColor (c{: Byte}) —3ama€T HBET CUMBOJOB C cO 3HaueHHEeM OT 0 10
15 6o HemocpeACTBEHHO UMEHeM KOHCTaHThI: Black (uépubiit — 0), Blue (cuHmii —
1)... White (6enbrit — 15).

10. Delay (m{: Word} ) —3aaep>KuUBaeT BBHINOJIHEHHE TPOrPaMMbl Ha M MUJUIH-
CeKyH/]I.

11. Sound (h{: Word}) — BKJIIOYaET UCTOYHUK 3ByKa C 4YaCTOTOU h repil.

12. NoSound — BBHIKJIIOYAET UCTOUYHUK 3BYKa.

PyHKLUMN

1. KeyPressed{: Boolean} —Bo3Bpamaer uctuny (True), eciiu Haxara Jito-
Oas KJIaBHIIIA Ha KJIaBUarype, U Joxb (False) — B mpoTHBHOM cilydae.
2. ReadKey{: Char} — cunThIBaeT CUMBOI C KJaBUaTypbl. Hampumep,
c:=ReadKey;
B pe3yJIbTaTe MepeMeHHas ¢ OyJIeT XpaHUTh 3HAYCHUE BBEACHHOTO CHMBOJIA.
3. WhereX{: Byte} —B03BpamacT TEKyIIyI0 KOOPAUHATY X Kypcopa.
4. WhereY{: Byte} —B03BpallaeT TEKYIIyIO0 KOOPIUHATY Y Kypcopa.

IIporpamma, neMoHCTpUpYyOIas padoTy moarnporpaMM mMoayis Crt.

Program demo_crt;

Uses Crt;

Var i, j: Byte;

Procedure music;

Begin

Sound (392); Delay (200); NoSound;
Sound (330); Delay (100); NoSound;
Sound (330); Delay (100); NoSound;
Sound (392); Delay (200); NoSound;
Sound (330); Delay (100); NoSound;
Sound (330); Delay (100); NoSound;
Sound (392); Delay (140); NoSound;
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Sound (349); Delay (140); NoSound;
Sound (330); Delay (140); NoSound;
Sound (294); Delay (140); NoSound;
Sound (262); Delay (140); NoSound;

End;

Begin

TextMode (CO080);

Repeat
TextBackGround (LightGray);
ClrScr;

TextColor (Magenta);
GoToXY (5, 2);
Write ('TOMCKUM TI'OCYIAPCTBEHHHY YHUBEPCUTET
CHUCTEM ') ;
Write ('YIIPABJIEHUA ¥ PAIOWODJIEKTPOHUKU') ;
GoToXY (19, 3);
Write ('Kadenopa NOpUKIIAOHON MaTEMaTUKU
u uHdopmaTuxu') ;
For i:=1 To 7 Do
Begin
Window (5, 7, 75, 22);
TextBackGround (i);
ClrScr;

For j:=1 To 15 Do
Begin
TextColor (j);
GoToXY (17, 8);
Write ('Ins mpekpameHusi HaXMuUTe JnoOyio KiaBumy') ;

Delay (200);
End;
If KeyPressed Then Break;
End;
music;

Until KeyPressed;
TextMode (3);

4.3 Moaynu nonb3oBarterns

Coznanue coOCTBEHHBIX OUONUOTEK (MOOyrell nonv3osamers), COACPKAIIMX TO-
nporpaMMbl U JaHHBIC, MMO3BOJIACT IMPOrpaMMUCTY OTJIIAXXKUBATH IIPOrpamMmy I10 YacCTiAM,
a TaKKC MPaKTUYICCKHU HCOTPAaHNYCHHO YBCINYHUBATh KOI ITPOrpaMMBI. yHI/IBepcaJ'H/ISaHI/IH
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OMOIMOTEYHBIX MOANPOrPAMM I103BOJIET UCHOJIB30BaTh UX B PA3IMYHBIX MPOTrpaMMax,
YTO YNPOIIAET NPOrPaMMHPOBAHUE CIOKHBIX aJITOPUTMOB.
Monyiab COCTOUT U3 CIELYIOLIUX YaCTEH:

1. 3aronoBok.
2. Hnrepdeiic.
3. HcnomuaurenpHas 4acTh.

4. Cexkuusa MHULIAAIN3ALNNA.

Bce pasnensl Moy, KpoMe CEKIMH MHULMAIU3ALUY, SBISIOTCS 0053aTebHBIMU.
Obs3aTenbHa TaKKe yKa3aHHAs MMOCIIEI0BATEIbHOCTD pa3/iesioB.

3azon060Kk MOIYISt COCTOHT M3 3ape3ePBUPOBAHHOTO clloBa Unit u naeHTuduKaropa
(umenn) monyns. Unentudukarop Moayist JOJKEH OBbITh YHUKATbHBIM.

Monynb nomeraercs B Gails1, UMsi KOTOPOTro JT0JIKHO 00513aTeNIbHO COBIIA1aTh ¢ UMe-
HEM MOJIyJIs, yKa3aHHbBIM B 3arojIOBKe, a pacuimpeHue ¢aiiia J0DKHO ObITh *.pas.

Uepes unmepgpetic o0CymecTBISETCS B3aUMOJCHCTBHE OCHOBHOM MPOTrpamMMbl C MO-
TylieM Wi Moayinsi ¢ moxyneMm. Murepdetic HaunnaeTcs cioBom Interface. [lanee
UAYT pasfenibl OObSBICHUN aHAJOTMYHO CTPYKType OCHOBHOW mporpammbl. WneHtu-
(uKaTopsl U3 3TUX PA3E]IOB MOIYT OBbITh MCIIOJIb30BaHbl OCHOBHOM MpPOrpaMMoON WM
JIPYTUMHM MOAYJSIMHM IIPU BBI30BE JAHHOTO MOIynsd. B pasnene oOwsiBieHuil mpouenyp
1 (PYyHKUIMH yKa3bIBAIOTCS JIMIIb 3ar0JI0BKU MOJIPOTrpaMM, a CaMH HOANPOrpaMMbI IIpU-
BOJISITCSA B UCTIOJIHUTEIILHON YacTH MOMIYJIS.

Hcnonnumenvuas wacms BKIIOYAET BCE TOANPOrpaMMBI MOayis. B Hel MoryT co-
JIepKaThCsl TAKXKe JIOKAJIbHBIC JUIS He€ pasnenbl 0ObsBICHUH. VcmonmHuTenbHas 9acTh
HayMHaeTcs cioBoM Implementation, mocie KOTOPOro UAyT pas3nesibl 0ObSABICHUH
aHAJIOTHYHO CTPYKTYpE OCHOBHOM mporpammsl. [Ipu onucanuu noanporpaMm J0MyCTH-
MO HCIIOJIb30BaTh COKpAIIEHHBIE 3aT0JIOBKH, T. €. 0€3 crucka (popMabHBIX apaMeTpPOB,
€CJIM 3aroJIOBOK MOANIPOrpaMMEI yKa3aH B ceKimn Interface.

B HekoTophIX ciydasx rmepes oOpalieHueM K MOIYIIO CIIEIyeT MPOBECTH €€ HHU-
UaTU3aluio0 (HapuMep, YCTaHOBUTh CBA3b C TEMU WM MHBIMU (aillaMM ¢ MOMOIIBIO
npouenypsl Assign). Heo6xonumble 1eHCTBUS MOXKHO BBINOJHUTD B CeKYuU UHUYUA-
auzayuu MOIyns. DTa CEeKIMs HaunHaeTcs cioBoM Begin, mocne xoroporo mayT uc-
TIOJTHAEMBIE OTIePaTOpPHl, M 3aKaHuuBaeTcs ciioBoM End c Toukoit. Ecinm nHunmanm3anms
MOJIyJIsl HE HY)KHA, TO B 9TOM CEKIIMH momemnaercs Toibko End ¢ Touxoii.

[Tociie Toro, Kak TEKCT MOIYJs 3amucaH B (ailie ¢ paciIupeHueM *.pas, HeoO-
XOIMMO OPraHu30BaTh MOAYJb. sl 3TOr0 B MEHIO HYXHO OTKpbITh okHO Compile
u BbIIONHUTE omnmio Build. B pesynbrare Ha aucke OyayT co3naHsl (ailiibl ¢ UMEHEM
MOJYJI ¥ paciiupeHrueMu .0 u *.ppu. daiin ¢ pacmupeHueM *.0 JODKEH HaXOAUTHCS
B TOM € Karajore, IJie W MporpamMma, UCIONB3YIOIIas STOT MOAYJb, MM B KaTaJore,
IJIe PacIOJIOKEHbI CTaHIapPTHBIE MOIYIIH.
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bubnunoreka, comepkaimas ABE MOAMPOTPAMMBI-TIPOIIEAYPHI 3aMOTHEHUS OAHOMEP-
HBIX WJIM JIByMEPHBIX MAacCHBOB 33J]JaBa€MbIX pPa3MEpOB CIIy4alHbIMU IEJIbIMU WU Be-
LIECTBEHHBIMU YHUCJIAMHM B 33J]aBa€MOM JIMAMa30HE U JIBE€ MOANPOTPAMMBI-IIPOLEAYPBI
BBIBOJIA TMOJTYYEHHBIX MAaCCUBOB Ha HKpaH.
Unit io_arr;
Interface
Type real vector =Array [1..100] Of Real;
int_vector =Array [1..100] Of Integer;
real matrix =Array [1..10, 1..10] Of Real;
int matrix =Array [1..10, 1..10] Of Integer;
Procedure input_vector (float: Boolean;,
Var n: Integer,; Var vector);
Procedure input_matrix (float: Boolean;,
Varn, m: Integer,; Var matrix);
Procedure output_vector (float: Boolean;,
Var n: Integer,; Var vector);
Procedure output_matrix (float: Boolean;,
Varn, m: Integer,; Var matrix);
Implementation
Procedure input_number_range (Var pl, p2: Real);
Var a, b: Real,
Begin
WriteLN ('BBemuTe rpaHULE Ouanas3oHa',
'criyuanuux uucen');
write ('a='); ReadLN (a);
Write ('b='); ReadLN (b);
Ifa>b
Then
Begin
pl:=a; a:=b; b:=pl;
End;
Ifa=b
Then
Begin
pl:=0; p2:=b;
End
Else
IfDb=0
Then
Begin
pl:=a; p2:=0;
End
Else
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Begin
pl:=b-a; p2:=a;
End;
End;
Procedure input_vector (float: Boolean;
Var n: Integer,; Var vector);
Var parl, par2: Real,
i: Integer;
v: real vector;
Begin
Write ('BBeguTe KOJHMUECTBO KOMIIOHEHT Maccusa ');
WriteLN ('(He 6omee 100)');
ReadLN (n);
input_number_range (parl, par2);
Randomize;
For i:=1 Ton Do v[i]:=Random*parl+par2;
If float
Then
For i:=1 To n Do
real vector(vector)[i]:=v[1i]
Else
For i:=1 To n Do
int_vector(vector)[i] :=Round(v[i]);
End;
Procedure input matrix(float: Boolean;
Varn, m: Integer,; Var matrix);
Var parl, par2: Real;,
i, j: Integer;,
v: real matrix;
Begin
Write ('BBeguTe KOJMUECTBO CTPOK MATPULH ');
WriteLN ('(He 6orsee 10)');
ReadLN (n);
Write ('BBeguTe KOJIMUECTBO CTOJIOLIOB MATPHULEH ');
WriteLN ('(ue 6omee 10)');
ReadLN (m) ;
input_number_range (parl, par2?);
Randomize;
For i:=1 To n Do
For j:=1 To m Do
v[i,j]:=Random*parl+par?;
If float
Then
For i:=1 To n Do
For j:=1 To m Do
real matrix(matrix)[i,j]l:=vI[i,]]



92 Maga 4. NMognporpammbl. Bubnuotekn nognporpamm Free Pascal

Else
For i:=1 To n Do
For j:=1 Tom Do
int matrix(matrix)[i,j]:=Round(v[i,jl);
End;
Procedure output_vector(float: Boolean;,
Var n: Integer; Var vector);
Var g2, i: Integer;

Begin
If float
Then
Begin
Write ('3apmaiTe: C TOUYHOCTBLI OO ',
'kakoro 3Haka ');
Write ('mocryie OeCcATHUUYHOM TOUKHM BHBOIOUTL ') ;
WriteLN ('BemecTBeHHEHE KOMIIOHEHTH Maccura');
ReadLN (g2);
WriteLN ('Maccus:');
For i:=1 To n Do
Write (real_vector(vector)[i]: 0: g2, ' '");
End
Else
Begin
WriteLN ('Maccum:');
For i:=1 To n Do
Write (int_vector(vector)[i], " ')
End;
WriteLN;
WriteLN ('Haxumure Enter');
ReadLN;
End;

Procedure output _matrix(float: Boolean;,
Varn, m: Integer, Var matrix);
Varql, g2, i, Jj: Integer;
Begin
If float
Then
Begin
Write ('3agpaiTe obmee xkonuuecTBO ',
'3sHaKOB mog BHBOL ');
WriteLN ('BemeCcTBEHHON KOMIIOHEHTH MAaTPULH') ;
ReadLN (ql);
Write ('3amaniTe: C TOUHOCTBLI OO Kakoro ',
'sgaka nociie ');
Write ('DecATHUUHON TOUKM BEHIBOOUTL ',
'BemecTBeHHYIO ');
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WriteLN ('KOMIOHEHTY MaTpHLEH');
ReadLN (g2);
WriteLN ('MaTpuua:');
For i:=1 To n Do
Begin
For j:=1 To m Do
Write (real matrix(matrix)[i,j]: gql: g2, ' ");
WriteLN;
End;
End
Else
Begin
Write ('3agpaiTe obmee xkonuuecTBO ',
'sHakoB mon BHBOLO ');
WriteLN ('KOMIIOHEHTH MAaTPHULEH') ;
ReadLN (ql);
WriteLN ('MaTpuua:');
For i:=1 To n Do

Begin
For j:=1 To m Do
Write (int_matrix(matrix))[i,3]: gl, ' ");
WriteLN;
End;
End;
WriteLN;,
WriteLN ('Haxuure Enter');
ReadLN;

End;
End.

[Iporpamma, B KOTOpOW BBI3BIBAIOTCS TMOANPOrPAMMBI-IIPOLICAYPhl OUOIHOTEKH
io_arr.
Program uses_io_arr;
Uses Crt, io_arr;
Var selection: Char;,
n, m: Integer;,
v_r: real vector;
v_i: int_vector;
m_r: real matrix;
m_i: int_matrix;
Begin
Repeat
ClrScr;
Write ('Iysa 3amosyiHEeHWs CIIYYaWHEMU UYMHCIJIAMH ') ;
WriteLN ('u BHBOOA Ha %KpaH');
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WriteLN ('BemecTBEHHOI'O OOHOMEPHOI'O ',

'MaccuBa BBeguTe 17');

WriteLN ('uesoro omHoMepHOro maccuea ', '—"2"');
WriteLN ('BemecTBeHHOM MaTpuusl ', '—"37');
WriteLN ('uenou matpuuu ', '—"47"');

WriteLN ('Bumxom u3a nporpamme ', '—"07');

ReadLN (selection);
Case selection Of
'l': Begin
input_vector (True, n, v_r);
output_vector (True, n, v_r);
End;
'2': Begin
input_vector (False, n, v_i);
output_vector (False, n, v_i);
End;
'3': Begin
input_matrix (True, n, m, m.r);
output_matrix (True, n, m, m.r);
End;
'4': Begin
input_matrix (False, n, m, m i);
output_matrix (False, n, m, m i);
End;
'0': Halt;
Else
WriteLN ('Beegure "1"2"3"4"uym "0"');
End;
Until False;
End.



KoHTponbHble Bonpockl no rnaee 4 95

?
’e‘s KoHTponbHbIe BonNpockl No rnase 4

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

Yro Takoe noamporpamMmma?

Kakwue Buabl moamporpamm cyiiectByroT Bo Free Pascal?
Yo Takoe JIoKaJbHbIE NTapameTpbl?

UYro Takoe miobajbHbIE MapamMeTphl?

Uro Takoe GpopmalibHbIe TapaMeTpbl?

Urto Takoe pakTuyecKue napameTpbi?

B 4yem npunimn pexkypcuu?

s gero Hyxna RTL?

UYrto Takoe MOAYJIHU MOJIb30BaTENs?

Jns gero HyxeH unHTepdeiic momyns?



[NnaBa 5

NMHTEPUPOBAHHAA CPELA
[MPOIrPAMMNPOBAHNA FREE PASCAL

5.1 Cuctema Free Pascal

Hpoueccop HC «IIOHHUMACT» HUKAKUX A3BIKOB IIPOIrpaMMUPOBAHHA, I10-
9TOMY B KOMIIBIOTCPEC UCITOJIB3YCTCA ClICHHUAJIbHAA MAallIMHHAA [TPOrpamM-
Ma, Ha3bIBacMass KOMAUTIAMOPOM.

Kommnuisitop mpeobpasyer mporpammy, 3alydCaHHYIO Ha JIFOOOM SI3bIKE BBICOKOTO
YPOBHsI, B MPOrpaMMy Ha MAaIIMHHOM s3bIKe. TOJIBKO MOCJI€ KOMIOWIALMH MporpaMmma
MOXeT OBITh 3aITyIl[eHa Ha KOMITBIOTEpE.

JUist ogHOTO M TOrO e fA3blKa MPOrPaMMHPOBAHUS CYIIECTBYIOT, KakK IPaBUIIO,
HECKOJIBKO Pa3IMYHBIX KOMIHISATOPOB, pa3pabOTaHHBIX Pa3HbIMU (HpMaMHU.

Bepcun Free Pascal umeror unterpupoBannyro cpeay mporpammupoBanus (Integrated
Development Environment — ganee IDE), BHenHe oueHb HAIIOMHHAIOUIYIO CPEIy IPO-
rpammupoBanus Turbo Pascal, Bkimtowaroryto B cedsi: 1) 3KpaHHBIN peIakTop UCXOTHOTO
TEKCTA; 2) KOMIWIATOP; 3) OTIa4MK; 4) MOAYJIN MOANIPOIPaMM; 5) CUCTEMY KOHTEKCTHOMN
uHpopMarroHHoi nomomti. OcHoBHble ocodbeHHocT IDE:

® BO3MOXXHOCTh MCIOJIb30BaHMS MHOI'MX II€PEKPBIBAIOIIUXCS OKOH, Y KOTOPBIX
MOYKHO MEHSTh pa3Mepbl U KOTOPBIE MOYKHO IepeMeNniaTh 10 HKpaHy;

® HaJIN4uc paSBHTOﬁ CHUCTCMBI MCHIO,;
® HaJIW4WC JHUAJIOTOBBIX OKOH,
® [I0JACPIKKa pa6OTbI C «MBIIIBO»,

e MHOro(aiaoBbIN 3KPAHHBIN pEeAAKTOP, MPUUYEM MOXKHO OCYILECTBISATH OOMEH
uHpopMaIe MexXy OTAECIbHBIMA OKHAMU PEIAKTUPOBAHHUS, a TAKXKE UCIIOJIb-
30BaTh CBEIECHUS U3 CUCTEMbI HH(OPMAITMOHHON MOMOIIIH;
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® YBCJIMYCHHBIC BO3MOKHOCTU OTIaJ4YHKa,

e BO3MOXXHOCTH ITOJJHOM OYHUCTKH M BOCCTAHOBIICHHUS OKpaHa.

C nomonrsto IDE nporpaMMucT peanmsyer BeCh IHUKI pabOT MO CO3IAHHIO 3aKOH-
YEHHOM, TOJHOM JUIsl JaJdbHEUIEeH 3KCIUTyaTallii MAallMHHOW mporpamMMbl. BHauane oH
B 9KPAHHOM Pe0aKkmope ucxoOH020 mekcma BBOAUT IIPOrpaMMy € IIOMOILBIO KIIaBUATYPBI
B KOMIIBIOTEP M COXPAHSAET HA JUCKE Ul IOCIEAYIOUIET0 UCIIONb30BAHUSA U PENAKTUPO-
BaHUs. 3aTeM Komnuaupyem €€. B ciyyae CHHTaKCHYECKUX (BO3HUKAIOIIUX B PE3YIbTaTe
HapylICHUs NPaBWJI HANMCAHUS NPEUIOKEHUMN $3bIKAa) U CEMAHTUYECKUX (CBSI3aHHBIX
C HEJOIMyCTUMBIMU 3HAUYEHUSMHU MapaMeTpOB, HENOMYCTUMBIMU JCHCTBUSIMM HaJ| Mapa-
METpaMH U T.I1.) OLIMOOK B TEKCTE MPOrpaMMbl KOMIIWISTOP BBIAAET TUArHOCTUYECKHE
cooOuieHus. Torna mporpaMMHUCTy MPUXOAMTCS BO3BPAIIAThCS HA 3TAll PEAAKTHPOBA-
HUS, YTOOBI HCIIPaBUTh OoMOKK. HakoHel, mocie yCcrenHoi TpaHCasiuy IporpaMMUCT
3aIycKaeT MporpaMMy Ha MPOOHOE UCTIONHEHHE (TECTUPOBAHKE). 31€Ch TAK)KE BO3MOXK-
HO OOHapyXeHHE OIMIMOOK, HO YK€ JIOTUYECKHX, T.€. OMMOOK B IMOCIEI0BATEIBHOCTH
BBIMTOMHIEMBIX JOEHCTBUI UM B CaMUX JeUCTBUSIX. Omiaouyux IOMOTaeT OTCIEANTD UC-
HOJTHEHUE MPOTrPaMMBbl U ONPEAETUTh UCTOYHUK TAKUX OLIMOOK.

Mooynu noonpozpamm NO3BOJIAIOT IPOIPAMMHUCTY COCTABIISATH IPOTPAMMBI, BKIIFOUAst
B HUX 3apaHee MOJrOTOBJICHHBIE BCIIOMOTaTeIbHbIe noonpozpammel. OHU pasieneHbl Ha
IpyNIbl 10 pa3iuuHbIM oOnacTsaM npumeHeHus. C moMolpo OUOINOTEK MOAIPOrpaMm
MIPOrpPaMMUCT yCKOpsIieT U oliierdaer cede mpouecc pa3paboTKH CIOXKHBIX aJITOPUTMOB.

5.2 Hactponka IDE Free Pascal ona pabothl

IDE 3amyckaercst ¢ nomomipio ¢aitna FP.EXE u MmoxeT 1o xenaHuro moib3oBaress
aerko moauduipoBarbes. [locne 3arpy3ku daitna FP.EXE nox Windows Ha skpane
JTUCIUIess B HEOOJIBIIIOM OKHE TOSIBIIIETCS OCHOBHOM 3kpaH IDE, nMerommii Buj, moka-
3aHHBIA Ha puc. 5.1. YToOBl peoOpa3oBaTh BUA OKHA B MOJHOSKPAHHBINA (M 00paTHO),
MOYKHO HMCITOJIb30BaTh KoMOuHaruio kiasuii [Alt]+[Enter]. Kcraru, nannas komOuHarust
KJIaBULI JEMCTBYET /s Jr00bIX OKOH B Windows.

Search Run Compile Del Options Window
SbhinMtmp . pas

[ CTpOKa OCHOBHOFO MEHH0 ] Mmsa daiina nporpammol

Homep okHa

OKHO pefaKkTMpoBaHMA
TEKCTa NPorpammbl

Monocbl NPOKPYTKU

ITonoxenue kypcopa
CTpoOKa:cToiber]

CTpOKa COCTOAHMA N NOACKa3Ka

J

11
2 Save F3 Open Alt+FY Compile F? Make ALt+Fi0 Local menu

dYHKLMOHANbHbIX KNaBULL

Puc. 5.1 — Dkpan unrerpupoBanHoii cpeanl Free Pascal
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Jlnst HacTpoliku paboueit nanku B IDE HeoOX0auMO BBIOIHUTE CIETYIOIINE JEHCTBUSL.

1. C nomortusto «mpimm» win kaasumn [F10] = [«] u [-] = [Enter] BoiGpars
NyHKT paboTsl ¢ (aiinamu File (¢dain) u3 oCHOBHOrO MEHIO, PacioOKEHHOTO
B BEpPXHEIl CTPOKE OKHa.

2. B nonmeHto BbimonHUTh KomaHay New (HoBwlif). B pesynbrare OyneT OTKpBIT
daiin ¢ umenem NONAMEOO.PAS.

3. Emg pa3 Boiitu B mogmeHto File ocHoBHOTO MeHto.

4. Beiopats nmynkt Change dir... (13MeHeHHe TUPEKTOPHUH).

5. B nosiBuBIIEMcs OKHE MOXKHO 7100 B mosnie Directory name Bpyunyto HaOparhb
nyTh K cBouM (aiinam (B Hamem ciaydae — C:\MY_PROGR), mu6o B momne
Directory tree HaiiTi u BBILIEIUTH CBOKO TMamKy, MCIojib3ys koManasl Chdir
u Revert (cm. puc. 5.2). Jlns nepeMenieHus Mo MyHKTaM, IMOJISIM B KOMaHJ1aM
B OKHAaX C TIOMOUIBbIO KJIaBHATYPhI UCTIONB3YIOTCS KIIABUIIM YIIPABICHHUS KypCO-
poM (ctpenku) u [Tab]. IIpu 3ToM 371€MEHTBI OKOH BBIICSIOTCS IIBETOM.

6. Tlocne nHacTpoiiku pabouedl mamku aisi Bbixona u3 okHa Change Directory
BoIMOJHUTH KoManay OK.

7. W3 0CHOBHOTO MEHIO OTKpBITh mogameHto Options (ommun).

Briopars nyukr Directories. .. (aupexropun).

SaKprTMe OKHa NMpu NnoMmoLn «mblilin» 6es COXpaHeHUA N3MEHEHUN

Mone «NmAa

AVpEeKTopUm»

KOMaHI[a 3aKPBITHA OKHA
C COXpaHEHUEM M3MEHECHUI

Directory wree
[Drives

A 2 1
- v KomaHpa
hin. «Bo3BpaTUTL»

Jeuppt |

None «epeso KomaHga «M3meHeHune

AVPEKTOPUIA» AVpEeKTopUm»

1:1 =ITE :
F1 Help » Choose a new default directory

Puc. 5.2 — DOkpan IDE ¢ oknom Change Directory (U3MeHEHUE TUPEKTOPUN)

9. B otkpsiBIIeMcs okHe Ha 3akianke Misc. B moie EXE output directory Beectn
yTh K CBOUM (aiiam, Kak Ha puc. 5.3.

10. Bsmonuauth koManxy OK.

11. Jlns coxpaHeHus HaCTPOEK HEOOXOAMMO elI€ pa3 U3 OCHOBHOIO MEHIO OTKPBIThH

noamento Options u BemonnuTs Komanay Save FP.INI (coxpanuts B (aiiie
FP.INI).
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search Run ( lTools Options Window Help

MNone «upeKktopusa ana daiinos
mmna EXE»

FU output directory
ross tools directory

ynanic linker path

1.1 el T e

Fi Help F3 Open Alt+FY Compile FY? Make Alt+Fil Local menu

Puc. 5.3 — DOkpan IDE ¢ oknom Directories (aupexkTopun)

5.3 PegaktnpoBaHme NcxogHoro Tekcta rnporpamm

Muraromuii Kypcop yKasbIBaeT, Tiie OyleT BOCIPOU3BOIUTHCS BBOIUMBIN C KJIaBHU-
arypsl cumBoIL. [lepeaBmwkeHne Kypcopa BHYTPH TEKCTa MPOM3BOAUTCS KIABHUIIIAMU CO
crpenkamu. OuepeHoil CMMBOJI BBOIUTCS B JIByX PE)KMMax: CO BCTABKOM, TOT/IA CHM-
BOJIBI B CTPOKE PAa3[IBUTAIOTCS, U C 3aMCHOM paHee BBEAEHHOTO B TEKYINEH MO3UIUH
cumBona. Ilepekmovarorcs pexxumbl Haxatrem [Insert]. Kiasuma [Home] cmemiaer
Kypcop B Hauajo ctpoku, a [End]—B xomnen, [PageUp] u [PageDown] «mmcrarom»
TEKCT BBEpPX U BHU3 cooTBeTcTBeHHO. Kitapuia [Backspase] ynansier cumBoin cieBa oT
Kypcopa, a [Delete] — cumBoi Ham Kypcopom.

Kaxnmas BBe€HHAsI CTPOKA TEKCTA 3aKAHYMBACTCS HEBHIUMbBIM CHMBOJIOM ITEpEXo/ia
Ha HOBYIO CTPOKY. DTOT CHMBOJI BBOJIUTCS NIpH HaxkaTuw [Enter], ecmu BrimrodeH pexum
BCTaBKU. B 3TOM cilydae ecim Kypcop HaxOOUTCS B KOHIIE CTPOKH, TO BCTaBISICTCS
HOBasi IycTasi CTPOKA, a €CJIM B CEPEIMHE, TO CTPOKA pa3phIBacTCs Ha JIBE. YIAIsACTCS
9TOT HeBUAUMBINA cuMBoa KiaBuiel [Backspase] unu [Delete], kak u nro0oit apyroit
CHMBOJL.

Bosnee cnoxHbie IEHCTBUS 110 PEIAKTHPOBAHUIO MOYKHO BBITIOIHAThH, HAKUMAsT KOM-
OuHaru KinaBuil. Tak, 1S yaaaeHUs BCe CTPOKU TEKCTa, B KOTOPOil HAXOIUTCS Kypcop,
Hano, yaepxwusas [Ctrl], maxars [Y].

VYno6Ho pabotars ¢ pparmenramu (Omoxkamu) Tekcra. Komounarus [Ctri]+[K] Bxiro-
gaeT paboty ¢ Onokom. Ecnm cpasy mocie storo Haxkarb [B], To ormeruTcs Hauano
070ka B mo3uIMu Kypcopa. Ilepemenienne Kypcopa Ha JPYryr MO3HMIMI0 U Ha)XaTHe
[Ctrl]+[K] = [K] Bbimensier O6mok 1BetoM. I[Tocne BbiaeseHUs] ¢ OJIOKaMH BO3MOXKHBI
cnenytomue onepanuu: [Ctrl]+[K] = [C]— xonmupoBanue 6710ka B MECTOHAXOXICHHUE
kypcopa; [Ctrl]+[K] = [V]— nepememienne 610ka Ha HOBOe Mecto; [Ctri]+[K] = [Y]—
ynanenne 6moka. Haxarue [Ctrl]+[K] = [H] caumaer 1iBeToBoe BhIfeacHKE OTOKA.
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MOXHO BBIICISTH OJIOKH, HCONB3yst KomOuHanuu kiasuii ¢ [Shift], kotopeie npen-
cTaBJIeHbI B TadiuIe 5.1.

Tabnuma 5.1 — BeigeneHue TekcTa ¢ MOMOIIBI0 KIIaBHATYPhI

KoMOuHanuy KjIaBHII JlelicTBUA
[Shift]+[«] BBIJICIICHUE OJIHOTO CHMBOJIA CJIeBa OT Kypcopa
[Shift]+[—] BBIJICJICHHE OJHOTO CHMBOJIA CIIpaBa OT Kypcopa
[Shift]+[1] BBIJICJICHHE OJHOM CTPOKH BBEPX OT Kypcopa
[Shift]+[{] BBIJICIICHUE OJIHOM CTPOKH BHH3 OT Kypcopa
[Shift]+[Home] BBIJICJICHHE JIO Hadaja CTPOKU OT Kypcopa
[Shift]+[End] BBIJICJIEHUE /10 KOHIIAa CTPOKH OT Kypcopa
[Shift]+[PageUp] BBIJICTICHHE OJHOTO KpaHa BBEPX OT Kypcopa
[Shift]+[PageDown] BBIJICJICHHE OJHOIO SKpaHa BHU3 OT Kypcopa
[Shift]+[Ctrl]+[<] BBIJICJIEHUE OJHOTO CJIOBa CJeBa OT Kypcopa
[Shift]+[Ctrl]+[—] BBIJICJIEHUE OJIHOTO CJIOBA CIIPaBa OT Kypcopa

Taxoke BbIIeNICHHE OJIOKOB BO3MOXKHO IPHU TIOMOIMU «MBIIM». st 3TOro Kypcop
«MBIIIWY YCTAaHABIMBAEM B HAYAIBHYIO MMO3UIIMIO U, YICPKUBAS JICBYIO KHOIIKY «MBITITH,
MepeMeIaeM ero B KOHEUHYIO TMO3UIUIO, NMPU ITOM BBIIENAETCS HYXHBIH (parMeHT
TEKCTa MporpaMMmbl. HaxkaTre mpaBoil KHOMKK «MBIIIN BBI3BIBAET BBIMAIAIOIIEE MEHIO,
cojiepaiiee KOMaHabl padoThl ¢ Ookamu (CM. puc. 5.4). DT KOMaHIbI TyOIHpOBaHbI
B noaMeHto Edit ocroBHOro Menro IDE.

Tools Options Window Help

“WEP.PAS,

File earch Hun Compile Debug
Frogram w H

ses Crt,. io_

Jar selection

KombuHauumu Knasuw
KOMaHZA pefaKkTMpoBaHus

Komangsr:

BblaeneHHbI «BsIpe3aTb»

Copy ; S +In
I Paste Shift+Ins
ICERS Ctrl+Del

bparmeHT

[ «KonnposaTb»
3an

nporpammbi

F A BuBOfAA HA 3IKPaH® 2j

WriteLN <’Bemecrvee ’ p-
'maccusa ssepuTe 1)
H:-ite!.'g“’(’ ueAoro o «BcTaButb»

¥

Hritegﬂ (‘;enncrseﬂunﬂ MATPHLUK
- VPR ARE );
Uritﬂgﬂjg’uaﬂnﬁ MATPHLE

El
. £:2 =11 A
Fi Help » Remove the selected text and put it in the CRaprenaras e

Puc. 5.4 — Dxpan IDE ¢ Beinagarommm, nNpyu HaKaTUU MPABON KHOMKHU «MBIIIN, MEHIO

Takum o6pa3om, pabota B IDE ¢ ¢pparmMmeHTamMu TEKCTa MPOTrpaMMbI BO3MOXHA TPEMsl
criocobamu: ¢ ucnoib3oBanueM komOuHanmii kinasum [Ctrl]+[K], coxpanuBmmxcs u3
pannux Bepcuii Turbo Pascal, komOunanmii ¢ [Shift] u Tpetnii cnocod — nmpu momoru
«MBIIITN», KOTOPBIE TAK)KE MOTYT MIPUMEHSTHCS B M3BECTHOM TEKCTOBOM peaakTope MS
Word. Bribepere npu pabote Hanbosee ynooHsii aist Bac cmoco6.
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CrenaHHbIe B IpOrpaMMe UCTIPABICHUS OTMEHsI0TCs koManoi Undo (otmena) non-
Mento Edit mmm maxaruem [Alt]+[Backspase]. Komanmga Redo (mostop) BO3Bpammaer
UcIipaBieHus nocie BeimoianeHus Undo.

5.4 Pabota ¢ dannamm

Haspanue daiina B cuctemax MS DOS u Windows cocTouT U3 UMEHH U paciiupe-
HUS, KOTOPBIE Pa3AeIA0TCs TOUKOM. Palyibl ¢ MICXOAHBIMHM TEKCTaMH IIporpaMm Ha Free
Pascal momkuel umeTh pacmuperre PAS. Mms daiina MoxeT ObITh JFOOBIM, OJHAKO MIPH
pabote B Free Pascal ans uMEH ¢aitnoB pekoMeHIyeTcsl UCI0JIb30BaTh MOCIIE0BATENb-
HOCTH JIATUHCKUX OyKB, U(p U 3HaKa MOJYEPKUBAHUS UTMHON O BOCBMH CHMBOJIOB.

ITocne 3amycka Free Pascal myis BBoza Tekcta mporpaMMsl 10 YMOIYaHUIO OTKPBIBA-
ercs ¢aitn ¢ nazsanueM NONAMEOO.PAS. Habpag Tekct nporpamMmel, e€ He0OX0IUMO
COXPaHUTh. DTO MOXKHO CJIeNIaTh, BHITIOJIHUB KOMaHIy Save as. .. (COXpaHuTh Kak) MojI-
meHio File ocroBHOro menio mnm HaxaB [F2], B orkpeiBmiemcst okHe Save File As
(coxpanuth (aitn kak) B mone Save file as nyxHo BBecTH MM (daiina (MOXHO Oe3
pacumpenusi) u BeINONMHUTH Komanay OK. B nanmpHeliiem, 4To0ObI OTKPBITH YXKe CyIIe-
CTBYIOLIMI (aiii1, clienyeT BBIMOMHUTH KoManay Open... (oTKpbiTh) win Haxats [F3],
BBecTH uMs (daiia B ote Name okuna Open a File u Bemonuuts OK. Coxpanenue
W3MCHCHUI B CYIIIECTBYIOIIEM (haiisic MPOM3BOIMUTCS KOMaHIoi Save win Haxatuem [F2].

Komanpa Exit (Beixon) noamento File win komOunanus kinasui [Alt]+[X] 3aBepiaet
paboTy ¢ cucTeMOi.

VYno6HO HacTpouTh KommbloTep Ha 3amyck Free Pascal mo pacmmpenuto ¢aitnos
PAS, kak, HampuMmep, 10 yMOJIYaHHIO HacTpoeHsl nokymeHThl Word, Excel u npyrue
¢aiiner MS Office. ITon Windows 310 MOXXHO crienarh cienyronum oopazom. [IEnknyB
NpaBOi KHOIKOM «MBIIINY Ha 1000M daiine ¢ pacimmpenuem PAS, BbI3BaTh BbINajia-
Ioliee MeHo U BbIOpath CBOWCTBA. [lanee NelicCTBHs BBINONHSIOTCA 0 HOMEpaM Ha
puc. 5.5, npu4éM OKHAa OTKPBIBAIOTCS IMOCIIEAOBATEIBHO U 3aKPBIBAIOTCS B 0OpaTHOM
nopsiake. [locie Takoit HaCTPOMKHU, YTOOBI Cpa3y OTKPHITH CYIIECTBYIOIIUHN (hailsl ¢ Tek-
CTOM IPOTrpaMMBbl, JOCTAaTOYHO HANTH €ro Ha AUCKE U 3amyCcTUTh. [Ipu 3TOM npou3onaér
3amyck Free Pascal, u u3meHenust B mporpamme OyayT cOXpaHSAThCS B (haiii, pacmoso-
JKCHHBIM B TOM K€ MECTE Ha JIUCKE, OTKYJa IPOU30LIEI 3aIlyCK.
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Puc. 5.5 — Hactpoiika 3amycka Free Pascal o pacmmpenuro daiinos PAS

5.5 Komnunauusa v ncnonHeHue nporpamm

[Tocne BBOAA ¢ KJIaBMATYPbl WM YTCHHS C JKMCKA MPOTPAMMy MOXKHO 3aIlyCTHTh
Ha WCIOJHEHHUE, BHIMOJHUB KoMaHay Run (myck) omHOMMEHHOTO MOAMEHIO WIIH HaXKaB
[Ctrl]+[F9]. TIpu sTOM cHayaia MPOUCXOAUT KOMITHIISALHUS MPOTPAMMBI B MOXET OBITh
oOHapyxeHa ommOka. Torma OyzmeT BBIJAHO COOTBETCTBYIOIIee cooOmieHue. IlepeBon
TaKUX COOOLICHUI TIPUBOJAMTCS B PUIOKEHHUHU. J[1s HCTipaBiieHUs OIIMOKU HEOOXOAMMO
TIIATEIBHO MPOAHAIU3UPOBATh TEKCT MPOrPaMMBbI Bhilie Kypcopa. [locie ucnpasieHus
OIHOM OIIMOKK MOXKET OOHAPYKUTHCS Apyrast U T. II.

Haxkogerr, mocie BbI1aun COOOIIEHUST 00 yCIIeNTHONW KOMITUJISIIIAH ITPOTPaMMa 3aITyc-
KaeTcs Ha MCIOJIHEHUE W MPOM30MIET MEepeKItoueHne s3kpana — Bmecto okHa IDE Free
Pascal mosiBUTCSI OKHO, B KOTOPOM MPOU3BOIUTCS BBOJl UCXOIAHBIX TaHHBIX M BBIBOJ pe-
3yJIBTaTOB (€CJIH, KOHEYHO, BBOJI M BBIBOJ MpeaycMoTpeH). [locne 3aBepiieHus: paboTh
nporpamMMbl cHoBa nosiBUTCs OkHO IDE. UToObl mpocMOTpeTh 3KpaH ¢ pe3yibTaTaMi,
Hajo Haxath [Alt]+[F5], a utoOs1 BepuyThes B IDE — mro0yto kiaBuiiy.

MOXHO KOMITMJIMPOBATH MPOrpaMMy 0e3 e€ MOCIEAYIOMmEro 3amycka mpy MOMOIIIH
xoMauasl Compile oxronMéEéHHOTO MOAMEHIO MM KomOuHanuu kinasum [Alt]+[F9].

Wuorna ciay4aercsi, 9To MOCIe 3allycka MporpaMMbl HUKAK HE yaaéTcs JTOXKIAThCs
KOHIIa ¢ PaboThl. ITO MOXET OBITh M3-32 TOTO, YTO HCIIOJHEHUE ajropuTMa TpeOyeT
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OYeHb MHOTO JIEWCTBH, HHBIMHU CIIOBAMHU, AJITOPUTM HUMEET OOJBIIYI0O TPYAOEMKOCTB.
Takoe MOXET CIYyYUThCS, €CIIH aJTOPUTM HE OYeHb Xopoil (He 3¢ dexTuBeH), a Konmye-
CTBO 00OpabarbIBaeMbIX JaHHBIX BEIHKO. ECIu jke aaropuT™M HCHOJIHSIETCS Ha MPOCTOM
IIPOBEPOYHOM NPHUMEpE, TO, CKOPEE BCETr0, OH MPOCTO «3ALUKIMUIICA», T.€. MOBTOPSET
0e3 BCAKOTO M3MEHEHHsI OECKOHEUHYIO TIOCIIEA0BATEILHOCTh OJJHUX M TEX e JICHCTBUH.
Takoi anropuT™M MPUMEHSTH OECIIONIE3HO: Pe3yJbTara BHIYMCICHUM HUKOTIA HE TOTY-
gumib! YToOBI MPUHYIUTENHHO TMPEKPATUTh UCIOJHEHUE 3alIMKIIUBIICHUCS MPOTPAMMBI,
Heobxomumo Haxars [Ctrl]+[Break].

1) Yro Takoe koMnuiIsTOp?

2) Husa yvero HyxHa IDE?
3) I'me ocymecTBisieTcs peJaKTUPOBaHUE TEKCTA MPOrpamMMbl?
4) Yto Takoe oTIaaUUK?

5) UYem omimMuaeTcs BBINOJIHEHHE MPOTPAMMBI 1O IIaram, ¢ MCIOIb30BaHUEM KJila-
Buil F7 u F&?

6) Kak OoTKpBITH 17151 IPOCMOTPA OKHO BBIIIOJTHEHUS IPOTrpamMMbl?



SAKJTKOHEHWE

JlanHO€ mocobue Mo CyTH HpeAcTaBiIseT co00il OHY U3 MHOTHUX IOINBITOK MHOTHX
aBTOPOB JaTh NPEICTABICHUE O TOM, YTO XK€ TAKOE IPOrpaMMHUpOBaHUE. ABTOpaMU He
MIPECIIEI0BAIACH 1I€JIb HAITMCATh OTPOMHBIN TAJIMY/l Ha THICSYM CTPAHULL, KOTOPBII CBOUM
BUJIOM Y€ OTTaJKHUBAET OT €ro mpoureHus. Takxke AaHHOE 1ocoOue He MPeTeHAYeT Ha
MIOJIHOTY MEPEYMCIIECHUSI BCEX BO3MOKHOCTEHN A3bIKA U BO3MOXKHBIX KOHCTpyKuui. Co-
JiepKaHue MOCOOUs SIBISCTCS. OTPAKEHHUEM OINbITa aBTOPOB, MOJyYEHHOI'O B IpOLECcCe
MHOTOJIETHETO MPENoAaBaHus JaHHOU JUCHUIUIMHBL. MaKkcuMallbHO MOApOOHO pacmuca-
HBI T€ MOMEHTBI, KOTOPbIE BBI3bIBAJIM HAaUOOJIbIIEE 3aTPY/IHEHHE B TOHUMAHNH CITyIIaTe-
JIed IpY MPOBEACHUM 3aHATHNA. ABTOPHI IOCTAPAIACH 1aTh TY OCHOBY, KOTOPAsi TOMOKET
CTy[leHTaM, HE BJIAJCIOIIUM OCHOBAMH NPOTrpaMMHMPOBAHMS, B JAJBbHEHWIIEM BBINTH Ha
COBEpILICHHO JPYyTrod YPOBEHb OCBOEHUS M BOCIPUATHUS JaHHOTO MPEIMETA.
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[TpunoxeHue A

COOBLWEHNA OB OWNBKAX
B NPOIPAMME

BEGIN expected—oxunacrcsa BEGIN.

Boolean expression expected— 0)XHIAETCSH JIOTUYECKOE BBIPAKECHUE.

Character expression expected — 0XuaacTcs BEIPaKEHUE HAJl CHMBOJIAMH.

Compilation aborted — xoMnuisanus mpepBaHa.

Constant expected— 0xHUaaeTCs KOHCTAHTA.

Constant out of range — 3HaueHHE KOHCTaHTHI BHE JIOMYCTUMOTO IAAIa30Ha.

DO expected — oxugaercsa DO.

Duplicate identifier — moBTOpHOE OMMCAHUE JJISI OMHOTO U TOTO KE UMEHHU.

END expected— oxumaerca END.

Error in expression —omuOka B BBIpAKCHHUH.

Error in integer constant —omwuOka B I€JIOKH KOHCTAHTE.

Error in real constant —ommOKa B BEIIECTBEHHON KOHCTaHTE.

Error in statement —ommOka B omeparope.

Error in type — ommuOKa B THIIC.

Expected... — oxugaercs. . . (KakoH-1100 CUMBOIM).

Identifier expected— oxugaeTcs UMs.

Integer constant expected— oxugaercs KOHCTaHTa LEIOrO THUIIA.

Integer expression expected— 0XHUJAETCS BBIPAXKECHUE IIEJOTO THUIIA.

Integer or real constant expected— 0XHIACTCS KOHCTAHTA LEIOIO WIIH
BEIIECTBEHHOIO THIIA.

Integer or real expression expected— 0XHUIAETCS BBIPAKEHUE IIETOrO
WJIM BEIIECTBEHHOI'O THIIA.

Integer or real variable expected— oxugaercs NepeMeHHas LEIOT0
WK BEIIECTBEHHOTO THIIA.

Integer variable expected— oxugaercs nNepeMeHHas LENO0ro THUIIA.

Invalid FOR control variable — HenpaBuwibHas NEpeMEHHAS — MapaMeTP
nukia FOR.
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Invalid floating point operation—HenpaBuibHas onepauus AJid Be-
IIECTBEHHBIX OIMEPaH]IOB.

Invalid function result type —HenpaBWIbHBIA THUIT JJISI pe3yJabTara
(hyHKIIUN.

Invalid string length —HenpaBuibHas IJIMHA CTPOKH.

Line too long—cTpoka B TEKCTE MPOrpaMMBbl CIMIIKOM JJIMHHAS.

Lower bound greater than upper bound—HWwkHIS TpaHula OOJIbIIE
BEpPXHEH (B ONMMCAHUM MAcCHBA).

Operand types do not match operator —HECOOTBETCTBHE THIIOB OIIE-
PaHI0B U OllepaLuil.

Ordinal expression expected— 0XKHIaeTCs BbIPAKEHUE LIEJIOT0 UM CHM-
BOJIHOTO THIIA.

Ordinal type expected— oxumaercs Ueibld WIA CUMBOJIBHBIN THII.

Ordinal variable expected—oxuaaercs NEepeMEHHAs IEIOr0 WM CUM-
BOJIBHOTO THIIA.

String constant exceeds line —koHcraHTa THMna String aoipkHa 3a-
MHCHIBATHCS B TIporpamme 0e3 mepeHoca Ha HOBYIO CTPOKY.

String constant expected— oxumaeTcs KOHCTaHTa ThOa String.

String expression expected— oxunaercs BblpaxeHHe TuIla String.

String length mismatch — HecooTBeTCcTBUE MIMHBI IjId Thna String.

String variable expected—oxugaercs nepeMeHHas tuna String.

Syntax error — CHHTaKCHYecKas OIInOKa.

THEN expected —oxunaerca THEN.

TO or DOWNTO expected—oxupaercs TO mim DOWNTO.

Too many symbols — CIHIIKOM MHOTO CUMBOJIOB.

Too many variables — CIMIIKOM MHOIO IIEPEMEHHBIX.

Type identifier expected—oxuumaercs ums TUIa.

Type mismatch —HecooTBETCTBHE THUIA.

Undefined type — HeonpeaenEéHHbINA THIIL.

Unexpected end of file — HeoxumaHHbIH KoHell (aiina (HET TOYKU B KOHIIE
IIPOrPaMMBl).

Unknown identifier —Heu3BeCTHOE UMS.

Variable identifier expected— oxupaercsa uMs NepeMEeHHOM.
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COOBWEHWA MNP NCIMOJNHEHUU
[MPOIPAMMBI

Abnormal program termination — HEHOPMaJIbHOE OKOHYaHHUE IIPOIPAMMBI.
Ctrl-Break to quit —mnaxwmure Ctrl u Break a4 BeIxoja.

Disk full —Ha qucke HET MecTa.

Disk is write-protected — IuCKk 3aUUIIEH OT 3aIKCH.

Disk read error — omwuOKa 4YTEHHs C JUCKa.

Disk write error — omuOKa 3alliUCH Ha JHUCK.

Division by zero—jaeneHue Ha HOJIb.

Drive not ready — IHCKOBOI HE TOTOB (HET JUCKETHI).

Error on execute — omulKa UCIOIHEHUS.

Floating point overflow —nepenoJHeHue BEIECTBEHHOIO YHUCIIA.
Hardware failure — omubka 060pyI0BaHUS.

Heap overflow error — He XBaTaeT OCHOBHOM ITaMSTH.

I/0 checking— omubOka BBO/Ia/BBIBO/A.

Invalid Breakpoint — HenpasBuiibHas TOYKa OCTAHOBA.

Invalid format specifier — HenmpaBuiabHBIN (HOpMAT.

Must be in 8087 mode to compile this — Tpebyercs KOMIIIAIMS C yC-

TaHOBJICHHBIM PEKUMOM coripoieccopa 8087.

No debug info—He 3agana nHbopManus 1 OTIAIKH.

Not enough memory — He XBaraeT MaMsTH.

Out of memory —He XBaraer HaMsATH.

Press any key—HaXMuTe JTIOOYIO KIaBHIIY.

Program terminated — ucnoaHeHue NpOrpaMMBbl IPEKPALICHO.
Range check error —BbIXoA 3a Npenensl HHAEKCAa B MACCUBE.
Runtime error — ommbka BO BpeMs UCIIOJHCHHUS.

Stack overflow error —IepenoJHEHUE CTEKA.

Too many breakpoints — cauIIKOM MHOIO TOYE€K OCTaHOBA.
User break —nosb30BaTenb NpepBall UCIIOIHEHUE TIPOTPAMMBI.



[TIOCCAPUW

AﬂeopumM — 9TO TOYHOC NIPCAIINCAHNUEC, KOTOPOC 3az[aéT aJ'Il"Opl/ITMI/I‘IeCKI/Iﬁ mponecc,
HaHHHaIOMHﬁCH C IMPOU3BOJIbHOI'O HCXOAHOI'O AAHHOI'O (I/I3 HCKOTOpOﬁ COBOKYITHOCTH
BO3MOXHBIX HMCXOAHBIX IIaHHBIX) u HaHpaBJIeHHHﬁ Ha NOJYYCHHUC MOJHOCTBIO ONPCHAC-
JIEHHOT'O 3TUM HCXOJHBIM JAaHHBIM pe3yibTara.

Aneopummuueckuti npoyecc —npolecc MocClIe0BaTeIbHOTO MPeoOpa3oBaHUs KOH-
CTPYKTUBHBIX OOBEKTOB (CJIOB, YMCEJ, IAap CJIOB, Map 4YHCEl, MPEeIIOKEHUH U T.II.),
MPOUCXOMSIINI AIEMEHTAPHBIMHU «1Iarammy». Kakaplid mar cCOCTOMT B CMEHE OJHOTO
KOHCTPYKTUBHOTO OOBEKTa JIPYTHUM.

Anghasum s361ka — COBOKYITHOCTH JONMYCTHUMBIX B SI3bIKE CUMBOJIOB HJIM TPYIII CHUM-
BOJIOB, PACCMAaTPUBAEMBIX KAK €IMHOE LIETIOE.

Apugpmemuueckue onepayuu — onepanuu, IPUMEHNUMbIE TOJIBKO K BETUYMHAM BeIlle-
CTBEHHBIX U LEJBIX THIIOB.

bunapnas onepayus — onepanysi, B KOTOpOH y4acTBYIOT JIBa OIEpaH/a.
brok-cxema — 310 KOMIIO3UITMSI OPUESHTUPOBAHHBIX AJIEMEHTAPHBIX CXEM.
Bewecmeennvle munsi — TAIBI JAaHHBIX, KOTOPBIE OMPEACISAIOT IPOOHBIE YUCIIA.

Bblpa.?fceHue—CI/IHTaKCI/I‘IeCKaﬂ CAWHUIA SA3bIKa, OMPCACIIAOIIAA MOPAAOK BbIYHC-
JICHUA HECKOTOPOI'O 3HAYCHMA.

I nobanvuvie napamempsl — iepeMeHHble, OObSBIIIEMblE B OCHOBHOH Iporpamme
U JOCTYIHBIE KaK MpOorpaMMe, Tak U BceM €€ MOANPOrpaMMaM.

3anuce — q)HKCHpOBaHHaFI MOCICA0BATCIIBHOCTE KOMIIOHCHT PAa3JIMYHOTO THUIIA.

3apezepsuposannvie (Knrouesvie) c108a — COCTABIAIOT OCHOBY 53bIKa, HE MOTYT Iie-
peonpenensiThCs MOIb30BaATEIIEM.

3naxu onepayuii — 3ape3epBUPOBaHHBIC CJIOBA, 00O3HAuYAIONIME apHU(PMETHYECKHE,
JIOTHYECKUE U JAPYTHe ACUCTBUS. MOTYT COCTOSTh U3 HEOYKBEHHBIX CHMBOJIOB WU CO-
yeTaHus OyKB.

Hoenmugurxamop — Henenumas TOCIE0BATeIbHOCTh CUMBOJIOB, 33Jarolnas HMs
J000T0 00BEKTA TPOTPAMMBI.

Hmepauuﬂ — OAHOKPATHOC BLIMMOJIHCHHUE TCJIa UKIIA.
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Kommenmapuii — cnieninanbHbIM 00pa30M BBIICIICHHBIN (parMeHT Kojia, He oOpada-
TEIBAEMEBIN KOMITUJIATOPOM, KOTOpBIfI np€aAHasHa4YCH JJId IMOACHCHUA HCXOJAHOT'O TEKCTa
IPOrPaMMBI.

Koncmanma — sneMeHT JAaHHBIX MMPOrpaMMBbl, 3HAYCHUS KOTOPOI'0 HCJIb3s N3MCHUTDH
B IIpoLecce €€ BBIIOJIHCHUS.

Jlocuueckuti mun (Boolean)— TUN NaHHBIX, KAXKIBIH AJIEMEHT KOTOPOTO MOXET
MIPUHUMATh OJTHO M3 JBYX 3HaueHuii: False (noxn) wim True (ucTuHa).

Jlokanvnvie napamempuvl — NEPEMEHHbIE, OOBSABISIEMbIE BHYTPH MOAMPOTPAMMBbI
U JOCTYIIHBIE TOJIBKO €1 camoil.

Maccue — uxcrpoBaHHasI OCIEA0BATEIBLHOCTD YIIOPSIOYEHHBIX OJJHOTUITHBIX KOM-
MOHEHT, CHaOKEHHBIX UHIEKCaMH.

Memoo noovéma — MeTo IPOrpaMMHUPOBAHUS, TPU KOTOPOM CTPOSATCS PEILICHUs 3a-
JIa4y¥ JUI HECKOJIBKUX YaCTHBIX CIy4aeB 3aJIaHuUsI UCXOIHBIX TaHHBIX, 3aTeM 0000IIaroTCs
MOJIyYeHHbIE aJITOPUTMBI M 3alMCHIBAETCS AJTOPUTM, C TIOMOIIBIO KOTOPOTO MOXHO TO-
Jy4YUTh PELICHUE B CIydyae 3aJaHus JTIOOBIX UCXOIHBIX JIAHHBIX.

Memoo uacmmuvix yeneii —MeTOJl IPOrPaMMHUPOBAHUS IIPU KOTOPOM OCYILECTBIISIOT
pasziesieHue OCHOBHOM TPYJHOM 3ajjadM Ha MOCJIEA0BaTeIbHOCTH 00Jiee MPOCTHIX 3aj1au.

Mmnozocmpounwiii Kommenmapuii — KOMMEHTApUI, PACIIOIOKEHHBIH MEXKIY CHUMBO-
namu { } wim (* *) , MOXKET 3aHUMaTh HECKOJIBKO CTPOK.

Oonocmpounblii. KOMMeHmapuii — KOMMEHTapui, HAYMHAIOMIUKACA C CHMBOJIOB //
Y 3aKaHYMBAIOIIUICS KOHIIOM CTPOKH B KOTOPOIl PacIoyioKeH.

Onepamop — 3ape3epBUPOBAHHOE CJIOBO, KOTOPOMY COOTBETCTBYIOT HEKOTOPBIE all-
TOPUTMHUYECKUE JIEUCTBUA.

Onepamop evibopa (Case) — oneparop, MO3BOJISIIOIINI BEIOpATh BApUAHT U3 JIFO0O-
T'0 KOJIMYCCTBA BApUAaHTOB.

Onepamop obpawenus K noonpozpamme-npoyedype — oneparop, KOTOPbIA CITY>KUT
JUTsL BBI30BA MPOLIEAYPHI.

Onepamop yuxia — oneparop, MO3BOJSIOMIUNA OPraHU30BaTh BBIMIOJHEHUE OIHOTO
oreparopa HEKOTOpOe YHUCIIO pas.

Onepauuu OmHoweHusl — Orcpalnu, IpeaHa3HauYCHbIC JJIS1 CPABHCHUA NIBYX BCIIMYHMH.

HepeM@HHa}l—SHeMCHTBI JaHHBIX IIPOrpaMMbl, 3HAYCHUC KOTOPOI'O MOKECT H3MC-
HATBCS B MIPOLECCCC €€ BBIIIOJIHECHUS.

Iloonpozpamma-npoyedypa — noanporpamma, peiHa3HaueHast JijIsl BBITOJHEHUS Ka-
KOM-11M00 3aKOHYEHHOH MOCIIENOBATEILHOCTH IEHCTBHIA.

Iloonpoepamma-gynxyus — NOANporpaMMa, MpeaHa3HaYeHas i1 BbIUMCICHUS Ka-
KOro-11bo mapamMerpa.

IIpoepammuposanue ceepxy 6nu3 — 3TO MPOLECC MOIIArOBOTO pa30MEeHMsI allrOpUTMa
Ha Bc€ 0oJiee MEJIKHE YaCTH C LEJBI0 MOIYYSHHS TaKUX 3JIEMEHTOB, JIJIs1 KOTOPBIX MOXKHO
HaIMcaTh KOHKPETHBIE KOMaHIbI.



Moccapum 111

IIpocmotui onepamop — oneparop, KOTOPIN HE COIEPKHUT B ceOe IPYruX OMEepaTopOB.

IIpocmoii mun — onpeAenseT ynopsA04€HHOE MHOYKECTBO 3HAUEHU I 2JIEMEHTOB J1aH-
HBIX TIPOTPaMMBI.

Ilycmotu onepamop — onepaTop, KOTOPBIA HE BBHITIOTHSIET HUKAKOTO JACUCTBUS U HU-
Kak He 0TOOpa)kaeTcsi B IIporpamMmme.

Pazoenumensy — cnenyanbHblii CUMBOJ, TPeAHA3HAYCHHBIN ISl OTACIEHUS JPyT OT
Jpyra JIEMEHTOB IPOIPAMMBI.

Pexypcus — anroputm, KOTOpBIN B IPOLIECCE BBHIIIOJHEHMSI BBI3BIBAET caM CeOsl.

Cumeonvuwiii mun (Char)— TUN JTAHHBIX, KOTOPBIA CIY>KUT Uil XPAaHEHUS! OTHOTO
CHMBOJIa U3 Habopa B 256 CHMBOJIOB.

Copmupoexa maccusa — niepepaclpeieIeHie KOMIOHEHT MacCuBa B IOPSIKE BO3-
pacTaHus WK YObIBaHUS 3HAYEHUH KOMIIOHEHT.

Cocmasnoti onepamop — onepaTop, NpeACTaBISIONIUI cO00i COBOKYITHOCTh TOCIC-
JIOBaTEIbHO BBITIONHAEMBIX OTEPATOPOB, 3aKITIOYEHHBIX B ONEPATOPHBIC CKOOKH Begin
u End.

CneyuanvHuvle cumM60/1b1 — CUMBOJIBI, BBITIOJIHSAIONINE B SI3bIKE ONpPEACIEHHbIC (DYHK-
[IAU, BKITIOYAIOT B c€0s1 3HAKW MYHKTYaIlMH; 3HAKH OTICPaIINii; 3ape3epBUPOBAHHEIE CIIOBA.

Cmpoka — ocie0BaTeIbHOCTh CUMBOJIOB ITTUHOM 70 255 KOMITOHEHT.

CmpykmypupoeaHHblﬁ mun 0ClHHle—HOCHCHOB&TCHBHOCTB OJHOTHUIIHBIX WJIK Pa3-
HOTHITHBIX KOMIIOHCHT O6pa3OBaHHa$I W3 JPYIr'uXx TUIIOB OAHHBIX.

CmpykmypHoe npocpammuposanie — 3T0 Tpolecc pa3paboTKH aIrOpUTMOB € TOMO-
IO OJIOK-CXEM.

Teopus aneopummog — pasien MaTeMaTHKU, U3YJarolHii 00I11e CBOWCTBA aJITOPUTMOB.
Tun-ghaiin — nocnenoBaTeIbHOCTh KOMIIOHEHT OJIHOTO THIIA, PACIIONOKEHHBIX Ha TUCKaX.

Tun oanunvix — ONpCACIIAACT MHOKCCTBO JOITYCTUMbBIX 3HAYCHUM dTHX JaHHBIX, a TaK-
7K€ COBOKYITHOCTb onepaunﬁ HaJa HUMU.

Vhapuas onepayus — onepanusi, B KOTOPOH HPUCYTCTBYET TOJIBKO OJMH 3JIEMEHT
(onepano).

Venosnwviti onepamop (I£)— oneparop, peaqu3yrOlIUi aJrOpUTMUYECKYIO KOHCT-
PYKIIMIO Pa3BETBISIOIIETOCS MpoIiecca.

H@ﬂble munbl — TUIIbI JaHHbIX, KOTOPBIC OMPCACIIAIOT LCJIbIC YHUCIIA.
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