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lNpeaucnosue
KO BTOPOMY U3AQHUIO

Ilocne BHIXOAA TTEPBOTO H3JAaHHA KHHIHM K HaM CTalH Bee vallle o6-
PaIaTheA HAIH KOJJIETH M YYEHHKH ¢ NPochkhoH AOTIONHUTE TIepBoe
usnanne HHbopMarell o HanboNee H3yUaeMBIX H BOCTPebOBAHHBIX
CTPYKTYpax AaHHHIX. B aTo W3zanne M1 J06aBHIH HECKONBKO TIAB,
NOCBAIIEHHEIX 3aTTHCAM, THHAMHYECKHM TTepeMEeHHBIM, CTEKY, oYe-
pean W cuckaM. Taxoke MBI TOCTAPATHCH OCBETHTD OHY H3 CaMBIX
CIOKHBIX TEM B NPOrPAaMMHPOBAHHH — NOCTPOEHHE PEKYPCHBHEIX
ANTOPHTMOB.

B npHunokeHHH ME! PELIMIH 0TKA3AThCA 0T cOOPHHKA AOMAITHHX
3alaHUi ¢ MHOXeCTBOM BapHaHTOB 10 HECKONBKHM TeMaM. BmecTo
3TOTO MBI TIOMECTHIIH B NPHIOKEHHE GOABIIOe YHCIO TEMATHIECKHX
3aJIaHHH, OpPraHH30BaHHETX HI0KaMM TI0 5—8 3a71ay. 3aKania B KAKAOM
B.10Ke PacTIONOKEHBI OT IPOCTOTO K CAOKHOMY. MBI HenobayeM Hx Ha
HAIMK YPOKAax sl OPraHH3alliH TPaKTHYeCKHX 3aHATHH IIPH 3aKpe-
NIeHMH TEOPETHYECKOTO MaTepHana {0fHO 3aHATHE — OJHH 610K).

ABTOPH BHPaXaloT rayboualmylo TpHSHATENBHOCTh OXHOMY
M3 TYYIIHX CBOMX YUEHWKOB, A01eHTY KadeaApsl He30NaCHOCTH HH-
dopmMaronnsix cucteM CIIGTYATL k. 7. H. Eprenmio Muxaiinosnuy
JIHHCKOMY 3a MOANEPIKKY, MHOXKECTBO TIOJE3HBIX COBETOB H HOJBIYIO
NIOMOILG NpH paboTe HAZ BTOPHIM H3AAHHEM KHHTH.



BcTtynneHue

Y70 Taxoe I3RIK TporpaMMuposanna? Jliobas 3agaua, KOTOPYIO pella-
€T KOMIIBIOTED, 3aIHCHIBAETCS] B BHIE TIOCTEOBATENBHOCTH KOMaH/I.
Takad nmocaef0BaTENBHOCTh HA3BIBaeTcA IporpaMmoil. KoManaw,
KOHEYHO, IOMKHE! GBITH MPeACTABNIEHH Ha A3BIKE, TOHATHOM KOMITBIO-
Tepy. ONMH H3 TAaKHX A3BIKOB — SI3BIK NporpaMMHpoBannd lackans.
Own pazpaboran mpeefinapckum npodeccopoM Hukomaycom BuproM
CENHANBHO A5 06yYeHHs CTYAEHTOB nporpaMMuposannio. K oco-
GeHHOCTAM A3BIKA OTHOCHTCA TAKKe W ero CTPYKTYPHOCTh. To eCTh
npoTpaMMa Nerko pazbusaercs Ha HoJee TPOCTHIE, HETIEpeceKaloInecs
6110KH, Te, B CBOI OYepelb, Ha elle Goee npocTrie 610KH. 3T0 Takke
ofneryaeT porpaMmuposanse. B 1979 roay Aswik 6u1a1 yTEEpKICH
B KayecTBe CTAaHAApTHOro. BHPT HazBax erc B yecTh ppaHIy3CcKOIO
yueHoro Baesa Ilackana, nsobperarens cueTHoW MaluHel. A3wiK
ITackans mpocT, JoTHYeH H addexTrnen. OH ToayyHa pacupocTpa-
HeHHe BO BCeM MHpe. MaTepHan KHHTH TTOCTpoeH Ha KOHKPETHBIX
npuMepax nporpaMM. /IIHTeTbHEIX TEOPETHYECKHX TIOSCHEHHH HeT,
N05TOMY KpaliHe HeobX0ANMO BHHMATENBHO YHTATh KOMMEHTAPHH
B TEKCTAX ITporpaMm!

Wrak, HaunHaeM o6yueHHe Cpasy ¢ HAMMCAHHA TTePBOH NPorpaMMEl
Ha [lackane.

HKenaem ynaun!

OT u3parenscTBa

Bamy sameuanusd, Npeanoxkenns, BOIPOCH OTIpaBiAAiTe IO aapecy
3NeKTPOHHOH TTOYTH comp@piter.com (H3garenscTBo «IlHTEpP>, KOM-
NBIOTepHAT PelaKITHs ).

Ms1 fiyneM pazsl y3HaTh Ballle MHEHHE!

Bce daiinel, onHcrBaeMble B KHHTe, BB CMOXeTe HAHTH 10 aZpecy
http:/www.piter.com/download.

Noapobayio HHGDOPMAITHIO O HAIIMX KHHrax B HaleTe Ha Be6-
caliTe n3gaTenbcTBa http: /www. piter.com



TEMA 1

Kak Hanucatb NpocTyio
nporpammy Ha llackane



H3zyuenne Ilackans mbl HauHeM cpa3y ¢ KOHKPETHBIX NPHMEPOB, KO-
TOPBIE TOMOTYT BaM TIOYYBCTBOBATH NMPOLIECC TPOTPAMMHPOBAHHA
BXKHBYIO. MBbl TpoBEAEM Bac 1Iar 3a 1aroM 4yepes BCe CTaAMH Npo-
rpaMMHpPOBaHus. ME1 X0THM, YTOOLI BBl Cpazy OlIYTHIH YBEPEHHOCTD,
yTOOBI BE TIOHAAM: «ECAH 51 CMOT HANMCATL OAHY TPOrPaMMY, 3HAYMT,
CMOTY H BTOPYIO!»

Ypok 1.1. BoiBoAUM COOOWIEHHNE

Ha 3KpPaH Aucnnen
Haeit nepsoii nporpaMmoii 6yner nporpaMmMa-npuseTcTere. (Ha
T POCTO BEIBEJIET TEKCT Ha SKPaH KOMIIBIOTEPA H 3aBEPIIHT CBOI0 pabo-

Ty. B aToM ypoke MBI paccMOTPHM OCHOBHHE NMpaBHIa oopMAeHHs
N pOrpaMMEL.

COBET

L%HHM&!‘H'L’ﬂbHO MIHINE KOMML’H}‘HEFHH, OHLE gKﬂjbeﬂ-‘Om‘Cﬂ g gbmgpﬂw

exobrax { }.

MNpumep 1.1, Nepeas nporpamma

program First; | lepeas CTpOKa — 3aronOBOK NPCrPaMMyl.
program — cnywebHoe cneso;
First — WHA Hawed NporpaMms,
ero B NPUAYHLHBAETE CamM.
B KOHUE CTDOKW CTOMT
TOMKE C 3aNATOH.
Mpu NepeYHCBHMM MHCTRYKLUMIA Mackans
MEXOY HUMH HYRHO
cTaeuts ;"
Jancwe uget Teno nporpaMmbl.
OHO BCerna HayMHaeTCA CO Cnosa bDegin }
begin [ 3nech B KOHUE CTPOKM HeT
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TOYKH C 2aNATOH.
Crenyowas kowaHfa. WnM onepaTtop.
ev80AMT cnoeo NPHBET Ha akpan;
nocne BHBOAG Kypcop OCTAGTCA Ha TOH me
CTPOKE B KOHUE TEKCTA;
TEKCT ONA BHBOAA BCErfa 3aKN4aeTcH
B anccTpods. }

write (‘MpueeT, ). { B koHue cTpoku obAzaTenkHa
TOHKA C 2anATOR}

{ Cnepywoumii onepaTop BHIBEAET HA 3KPAH

cnoeo APY3bA! w nepesener Kypcop
Ha CRefywllyw CTPOKY, Tak KaK CUHBORb
"In" e onepatope writeln gaHauapTt
"Tine" — no-aHrAMACKY "cTpoka” }

writeln ('apyabal'});

writeln (‘310 eTopas cTpoka') { 30eCk B KOHUE CTPOKA
He 00A3aTeNbHa TOYKA C 3aNATOH, TaK KaK
aTO NOCREeAHWA CnepaTop.
Mpowe roeopa, nepes end TO4KY C 2anaToH
MOXHO He CTaBuTL }

end. { CnoeoM end KOHY3ETCH

TENo NporpamHy;
B KOHUE OOGA23TENLHO CTOMT TOYKE }

3AMEYAHHE

Ouen sawcro nouusanms, Ko10a HyacHo CMAsIs MOMKY ¢ Jansmod,
a xorda wem. Ocrosnoe npaguao — moua ¢ Jansmoit doancHa cHaBUMbCs Api
HEpEICACHIH HCHIDYRIHA. TTIaK. & PaccaompenHont MOABKO 4O APHAIEDE MOKa
¢ gansmoir cmoum aexedy pazdeaoa Program u pagdedos mieda Rpopasas,
A MAKNCE & MEAC HpOowpamam FpU RepecacHint oncpamopos. Ha nocacoucar
oncpamope WrLte N RepeuicaeHtc JaKanUHOALHICH, HOSMIOMY bl HE HOCMASHAL
HOMKY ¢ JARSMON.

Ypok 1.2. Kak 3an0XxuTb 3Ty nporpammy
B KOMNbIOTEP

B 3ToM ypoke MBI pACCMOTPHM H NMPOAENaEM Bee AeHCTBHA, HeobXo-
mnmbie 1A paboTsl B cpeae Turbo Pascal. Mut yenoBHo pasaennnn ux
Ha 7 maros. MoskeT OBITB, TAKO# JJHHHBIH TIPollece TIOKAXKETCS BaM
yTOMHTeNbHEM. Hy, 4To X Noenaellb — TAKEN0 B YIeHHH — JIETKO
B 6olo.
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Ob6Hanexere cebsa TeM, 4TO 3TH 7 1arcs IPHBEAYT BAC K NePBOMY
KOHKPETHOMY Pe3yJbTaTy. 3To Hayano 601b10ro nyTH!

CHauana paccMOTPHM, KaKHe 3TaHBI A0JI3KeH NPOHTH NoAB30BaTENb
{nporpaMMHCT) Aad TOro, YTo6H YEHAETH HAa 3KpaHe MPABHIBHEIE
peayabTaTH paboTh CBOEH NPOTPAMMEIL.

3Tanbl CO3AaHUA KOMMNBIOTEPHOH NPOrpPaMMbI

+ 1 sran. PeaakTHpoBanie TekcTa nporpammel (komanpa Edit). Ha
STOM 3TAIE NMOJAL30BATENb HAOMPAET CBOIO MPOTPAMMY B CHMBOAAX
BHLIOPANHOTO HM 5I3bIKA TTPOTPAMMH DOBAHMS.

+ 2 aran. Komnnasanna nporpaMubl (koManaa Compile). B pesyasrare
TIperpaMMa TI0JIL30BaTeNa IEPEBOANTCS M3 CHMBOJIOB s13bIKA NIpo-
TrpaMMHPOBAHHS B IBOMYHBIA KO KoMNBIOTEpA. [1pn obnapyxennn
OmHO0K NPOHCXOANT BO3BPAT K 1 aTany.

4+ 3 oran. [locTpoenye nporpammel (komanaa Build). IToarpy:xalores
OuOMHOTEYHBbIE MOAYJH', H TOTOBAs NIPOTPAMMA B ABOMYHOM KOJE
coxpaHsaeTcd Ha aucke. IIpn 00HapyxeHHn OMHO0K IPOHCXOANT
BO3BPAT K 1 aTamy.

4+ 4 sTan. 3anyck nNporpaMMbl Ha BEIMoaseHne {komManaa Run). Ilpn
oOHapyKeHHH 01HDOK TIPOMCXOANT BO3BPaT K 1 aTaHy.

[IpoxoxaeHHe BCex 9THX 3TaloB 3a70KEHO B HHTErpHPOBaHHOH
cpeae Turbo Pascal.

3AMEYAHHE

Tlowmu mobas xomnsiomepnas npowpanaa coomoun 3 6aoxos (mody-
ACA), KANCOWA H3 KOMIODHX GHROAWALH Kakoe-mo 0dwo Octicmeue. Tlpopanany
COCMABARION 13 IMHX BAOKOS, KaK U Kupruwukos. IO 9-1t meae amt wayiacs
cogdasame maxuc Baoxu camocmosmeasto. (duaxo dayce @ camux npocmsix
CAYHAAX APUXOOHIICS SHROAHSING DCCIMBHS, BC3 KOMOPHX HE OBXOJUMCH AOHsIH
Wi OOHG  APOIPASING — HANPHMED BHSOONMS UNDOPaAWHIO HA 3KPaH idH
0800ums oMo ¢ Kaaguamyps. JHar xax smud dedcmeus Hymewsi 8ccar, oa
HHX BBEAU CHewHaasHbie najeanis (Hanpuaep, write w writeIn} u jadomcuan
HEROCPCOCIEEHHO SHYIDS NPOTPamiei Aﬁrbo Fascal. Owsmo u wazpsaiomes Git-
Baomennsia modyasiant. "Ux aauunneic xodb Xpanamcn & creguadsinx aiaax
(Bubavomenax) # OOCOCOUNSIOMES K Salditar APOIDAAAGA HA SINANE NOCHIDOCHHS.

1 O ToM, 9TO TaKoe GnOINOTETHBIE MOLYIN, CM. 3AMEYAHNAE NATIEE IO TEKCTY.
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(" o)

Edit {penakTvpoeanme)

Compile (koMnunauus)

<o >t

Her

Build {(noctpoenne)

Run {eeinonHeHune)

Her

(" om )

Puc. 1.1. Cxema NpOXoxASHUA 3TaN0B CO3AAHUA NPOrPamMmMb!
Ha KOMNBIOTEPE
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BaM npeanaraeTcss BEINOJNHUTE TIOCNEAOBATENBHO CAEAYIOUINE
JeliCTBHA.

1. 3anyck cpeabl Turbo Pascal

% LlenkHute Ha 3Hauke Turbo Pascal, ecnn oH cywecTeyet Ha Balwem
PaBouem cTone, Unn HaAanTe Ha ancke chaktn turbo.exe 1nu bp.exe (uc-
nonHsemee thainbl ¢ nporpammoit cpeabl Turbo Pascal) ¢ nomolbio
chyskumy nomcka Windows (Myck » Haidtk).

Mpw yenenrHom 3anycke wHTerpuposanHoi cpenst Turbo Pascal By
YBHHTE Ha 5KpaHe cAeYION[He 31eMeHThI:

+ T7IaBHOE MeHID (CTPOKa CBEpXY);
+ OKHO peAaKTHPOBAHHA {CHHee TI0JIe NOCepeHHE);
+ onucanud GYHKUHOHANBHEIX KJABHII (CTPOKA BHH3Y ).

3ANOMHMUTE!

Kaasuua F10 BHINBAEM TAACHOC MCHRD (wtomcro mararce LeakHife
Ao ).

Kacsuwa Esc ocyyecmsasem o36pam u3 aroboto eHI6anNOLD peauma K Hpedsi-
dpyemy.
COBET

Pt cosempt xacaromcs AoAL30BaMEACt Jurbe Fascal das Windows.
Cropee scero, om zamycracme Jurbo Fascal uy Windows, co3dae das smeoro
apask (wanpuaep, na Fabowesr cmoac). Odwaxo Jurbo Fascal — nporpasa
das MS—%O , HO3MOMY 8 X00C pABOME! ¢ HEIl 661 CHIOAKHEMCCH ¢ HECKOABKUMI
OCOBEHHOCIAL.

Bo-nepenx, nporpaman das MS-DOS obbrno 3anyckaromes ¢ noarosxpauron
HIEKCHOBOM  PEAICHAE. o kaseemes naar HeydobHsia xoms Bl nomosty, o
MACHIOMA MEPYANHS AMOHUMOPA 8 amomt peaciae cocmasasem occzo 00 Ty,
8 MO Gpeavt Kax Ond GCIONACHOCHIN 1AG3 CHURACMER HeoBxodumsint Xoms el
85 Jy. Osiumo spagpurecint peacuss Windows wacmpoen ua aaxcuamastygo
dacmomyy oBHOGACHHS . Mo peRoaeHdyent sast REPEINI ROCIE JARKCKA NpOTpastel
Jurbo Fascal o oxounsut pewecuinr pabomn (xomBunayus xaaeww Alt+Enter) u
PAI6CPHYIE OKHO HA BECH KPAH.

50'8”!0?!7-’1, mpr:m!otmmmb masuamypbf aﬂ}i’ MS'@OS'HPOEPQMM HE HAtE~
CF HUKAKOIO ORMHOUCHEA K otfw'momy ncpr:m!ommm:o masuamypbf w.f'ndow.s.
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Sanoamame: ¢ Jurbo Fascal HEPEKAOMEHUE HA PYCCKYIO PACKAADRY KAGgUAMYps
npo&gsoaumcx Haeamuens Hpagoto Ctrl+Shift, a oﬁpamuo Hal AGHIHHCKID — Ha-
wccmirenr aceoto Cirl+Shift. éﬁfm Mot mauxamop RADGHAMYPE! HA HameaH Jaaaq
HE MEHREMCA — HE OBPAUAiE Ha HELO GHUMAHUA. Obsiano AP HEDEKARIMEH thit
pacmaaxu dan MS—QS’OS KOMPBIOMED MaKHEC u30acm JEYKOBOR CoitHad.

JB—mpcmwx, ORHO APOLPAMAISE dan MS-DOS Kpaiwe He pcxomcﬁagcmm
Jaxpeieams weaoat Ha kronke 3axpwmus oxna Windows. Omo devemeue rpu-
BedEm K asapuanony npunydumeasHony 3axpumine npotpanm Jurbo Fascal u,
CKOPEE BCEL0, K HOMEPE WECOXPANCHHOI RpOYpasaist, ‘;:xpwsamb Jurbo Fascal
Hiprero cpedemeaan Jurbo Jgimm' — ¢ noarougblo komandu Exit & wenro File
HeTtt xomﬁmagw xaagt Alt+X wa KAASHAYDE.

2, Pafora B okHe peaakTtupoeaHuA Edit

% Mepeiaute B rNaBHOe meHO (knasuwwa F10).

% BuiGepute nyHKT File ¢ NOMOWEBID KNaBWLL NepemeLleHHA Kypcopa
(= =)

% Haxmure knasuy Enter.
[Moasutca packpeiBammieecs MeHIo File:

iew

Open F3
Save F2
save as

save all

Change dir

Print

Printer setup

DOS shell

Exit Alt+X

Komﬁnnau}m KJABMII, YKA3aHHLIC CTIIPABA OT HASBAHHWA KOMAaHAk],
AJAal0T BO3MOAKHOCLTE CPA3Y BOJMTH B 3TOT PCHHAM.

.

-« Bb:ﬁepme KOMaHAy New C MOMOLLIBIO KNaBHLL NepemMelleHHA Kypcopa
{r. 1)

< Haxmure Khasuily Enter.

Ha skpane oTkpoeTca nycToe 0KHO, 03ar/aBacHHoe NONAMEDQ.PAS.
DTO MMs1, AAHHOE CPEACH TI0 YMOAYAHHIO Ballei Oyayiel nporpamme
{Tounee, daiiny, B KOTOpoM OyAeT XpaHUTLCA Ballla OyAyias nporpaM-
Ma). Ecan Bb NOBTOPHUTE ONMHCAHAYIO BHILLE OTIEPAITHID, TO PACKPOETCSA
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ellle OIHO OKHO, Ho yxke ¢ iMeHeM NONAMEC1.PAS. Tak MosxHo packphITh
AOCTATOMHOE YMCAO OKOH pelakTHpoBaHHA. /L1 nepexiaioyeHna okoH
AOCTATOYHO, yAePKHBAT HakaTol KAaBMIly Alt, BaxkaTh KIaBHILY
¢ nHcpoi, npeacTapagwLiel NOPAAKOBHH HOMep OKHA. JTY ONepalii
TakXe BHIMOMHAET KaasHila Fé.

< WTaK, Kypcop HaxOAMTCA B NeBOM BEPXHEM yrily OKHa peAakTHpoBa-
HWA. BabepuTe Bally Nepeyic Nporpammy, HO 6e3 KOMMEHTapHEB.
B koHUe kaxaol cTpoku HaxumanTe Enter. Mporpamma Byaser Bh-
TARAETE CAEAVIOILMM OBPAI0OM:

Mpumep 1.2. Mepean nporpamma Ge3 KOMMEHTAPHEB
program First;
begin
write{ 'Mpuser. ');
writeIn{ opyseal');
writeIn{ 310 BTOPaA CTROKE ')
end.

COBET
Komnm.?mopy ARIKa Furbo Fascal Begpazaino, Kaie fgmsw a6

ucnom:jyemz FI'PH Haﬁopz HPOEPGMMN! CmPO"!Hbu'S Tl jamamwrz. MW
fPh‘MﬁPﬂX Bl npa?/.'mamrm Cﬂfﬂﬁaﬂpﬂmbfﬁ BQPMGHHF HCHO(IE:}OBGHH}? pemcmpﬂ
CHMHBOTOG & HPOEPGMMS.

57[5” HERHCTHI EKCT HPO?P(?MMN BB MHOHEE C80503H0 BCMABAAME HP05MH
it mpeeoa cmpom Mmay HQGSHCHMHMH OHfPﬂHFOPﬂMH. 9{0 HPH HOM ﬁqjﬂ'
50mbm£fb o RO, "H‘H’Oﬁbf Sﬂﬁﬂy FI}UOEPGMMy 5.!7-'(70 AECIKO ‘-'h‘mﬂmb."

Ipu paBoTe B peAaKTOPe NOAE3HO 3HATH OCHOBHBIE KOMOHHAIIHH
Kkaasunl {taba. 1.1).

Taénuua 1.1. KomBHHauuM knaeuul peaaktopa Turbo Pascal

Aeficrere Knaeuwa
O0pasoBaHne HOBOH CTPOKH Enter
Ilepexon B Hauano cTPOKA Home
Tlepexoa B KOHEL CTPOKH End
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AeficteMe Knaepmwa
Tlepexoa B Hauano daiina Ctrl+Home
Ilepexoa B xoHen dhaiina Ctrl+End

Braouenne pexnMa samenst ciMeoaos |Insert (Ins)

Bxaiouenne pexxnMa BcTaBKA cHMBONOB | Insert (Ins)

¥Yaanenne TeKylEro CHMBOA Delete {Del}

¥nanenye npeabpaAyEro CHMBONA Backspace (Bs) — npaBas k1aBviua
B pALY UA(GPOBHX KAABALT

TlepeMelnenne Kypeopa 1Mo TEKCTY — =1

Crpanvua BBepX Page Up (PgUp}

CTpaHHLa BHA3 Page Dn {PgDn)

CxnenBaHne ABYX CTPCK 1. Ilepexon B koHel 1-H cTpokn

2. Knasnma Delete

¥YnaneHne TEKyIIEH CT pOKA Ctrl+y

3AMEYAHHA

Kaasuuiasm yrpasacHig (PgUp, PgDn, Ins, Del & m. 3.} wa scro-
MOTAMCALHON HPPOBON KAASHAMYPE MOHEHO NOALIOBTMMECA NPH SHKHOUCHHOM
peacrate Num Lock.

|B WINGHOM MEHID CONE ﬂyﬁf(ﬂf Edit. yﬂcxpwsamgm MERKD, KOP??OPOC RoAG-
IAERICH HPH ewﬁopc FOI0 Hyﬁf(ﬂfﬂ, qu&oﬂ}i’m BHROAHAN D Pﬂjﬂﬂ'{ﬁbfﬂ Oﬁfpﬂ{jﬁﬁ
C HEKCIROM.

ﬁwaﬂﬂﬁmb ¢PGEMCHHF HICKCI HOMHEHO C HOMOWPIC KAQBHIH ynpasrmrm KyPCO'
POM, al‘.’PMﬂ HANCAHOH masumy Shlft, Hallt Hyﬂf&ﬂ nepmracmsaﬁm M HO
Bwamﬁmomy qﬁpmmcumy.

C BNE&TCHHNM qﬁpmmwmom HOMCHO Pﬂﬁotﬂﬂm’b HOYHIH HOK HE, KK & w."ﬁ"
dOWS - yaﬂﬂ}i’m'b, 6wquamb, KOHHPOBGHH?, BUMAGAANE,

B Turbo Fascal, xax u ¢ Windows, coms Syep obaena, xyda wmoncno cxonit-
PoSANS GHOLACHHNE PPALACHI, @ HOMIOM SCHABIIME 13 HEID G OPYLOC MECHD.
ﬁ)ruwaw BCHIABASINE U} @gbcpa MOHCHO HECKOABKO Pa3. Covtemanus raasums das
padomsi ¢ gf/qﬁcpom obateHa uchod3iomcs He cosccar npsgbrume das Windows

(maba. 1.2).
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Ta6nuua 1.2. KomBHHaUMK kKnaBMW an8 paboTh ¢ Gychepom oBmeHa
cpeatt Turbo Pascal

AeficteMe KomBHHALIHA KNABMLI
¥YIanuTh BRAETEHHBH dparMenT Ctri+Delete
BripeszaTs B 6ydep (Cut) Shift+Delete
Konnposats B 6yihep (Copy) Ctrl+Insert

BceraenTe na Gydepa (Paste) Shift+Insert

3aaanne 1.1. Hanmunre (B penaxTope Turbo Pascal) nporpammy,
KOTOpas BHIBOAHT Ha 3Kpan ¢pa3y «Bcen npueeT!» 80 pas — B Tabnnue
13 20 cTpok no 4 crontua.

IMoackaska. Jlnsa 3a0aHuA pacCTOAHWA MEXAY KOJOHKAMM HC-
NoAL3yHTe HecKobko npobenos. Hamuimyre chayana TOALKO OAMH
OTIEpaTop Write, KOTOpHI BLiBEAeT oaHy (pazy (He 3a0yawTe npo
npobeasl). 3aTeM CKONMMPYNTE €ro eile 3 pasa, 4yTodbl NOAYYHTD Le-
Ay cTpoky. B konue He 3alyakTe NOCTABATL TIEPEX0) Ha CAEAYIOILYID
cTpoky {writeln). [locse aToro ckOMHpYITe NOAYYHBIINICA TEKCT elle
19 paz3. Konuposars begin 1 end He HyxHo!

3. CoxpaHeHue Nporpammsl B chaitie Ha AHCKe

% B rnagHom meHi0 BoiBepure File (knaeuium Alt+F).

4 B packpbleaiowwemca meHio File BbiGepuTe KomaHay Save as.... {Turbo
Pascal oTkpoer okHo Save File As.)

% MNepekaovanTeck MEXAY 3NEMEHTAMM OKHA Knasuwler Tab {uau wenq-
KOM MBILLH),

% B none eeoaa Save file as BBEAWTE MMA, NOA KOTOPHIM cOBMpaeTech

coXpaHnTh thaitn, Hanpumep MY.PAS, n Haxmute Enter {paciumpenue

.pas HaBupaTb He DBA3ATEABHOY.

3AMEYAHHA

B roae Files omoﬁpasvcmomm HHEHA POTIA0S MEKYHELD KAMANOI & CO-
OmSCIICINGHN ¢ MACKOH, Yomanosaerol & noe Save file as. Kowds sx ewﬁqumrz
HyFERBIE patia 6 Hoae Files & wamcwmeme Enter, mo eio wua asmomamuvecks
roseumca & noae ssoda Save file as. Kuoma 0K CayRAEH aa noamsc_,mcawm
mﬁuauubu dericmanti, Kronxa Cancel omaternaen sce Deicmens u Jaxprisac
duaaorosoe oxno. Kronka Help ssieodum oxwo ¢ noacm‘jxoﬁ. B Baasnesivien
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iPH fOXFﬂHﬁHHH ?55.&?{?5 Hoa mcxgtgum HAsCH s aﬂf-mﬂ.mo‘fﬂo HANCRIHHA KAGGHUEL
F2 (Save).

Tlax kax Flackaas — npotpamma MS-DOS, mo u coxpaisms ailas pexo-
A«fcuagcmc;r 100 umenane VIS-DOS. L()Dcxomﬁagw ums Pagaa cocmasanmts
He Bodee wear 13 S-ami aamunckux Gyxe u yudp, 6c3 npobeacs u gHaxos mpe-
HHHAHLA,

4, 3anycK KoMnNUaaTopa

%+ BuiGepute meHio Compile (Alt+C).
%+ BuiGepute B okHe pexuma Compile onepauuo Compile.

.

< Haxmute Knaeully Enter.

Ecan xomnuasiTop He 00HApy&HA omMOOK, TO HA 3KPAHE M0-
ABaAsieTcsl 0KHO ¢ coobmennem: Compilation successful: press any key
{ «KoMnnasiimms npoiia yeneuno: HaxMaTe A1o0yio Kaasnugys ).

(KHO 0CTAETCA HA SKPAHE A0 TEX NMOP, TIOKaA BBl HE HAXKMETE KAKYIo-
anbo knapumy. Ecan oGHapyskeHa onmuoxa, Kypcop yCTRHABIHBAETCA
Ha 0IHMOKY B OKHE PENAKTHPOBAHMS H BhIAAETCs coobinenye of ommob-
ke. [loayunTs noapobnyio MHGOpManIo 0 HalAeHHOH omHbKe MOAKHO,
Haxkap cpa3y kaasunty F1. Esc — BOSBpaT B OKHO pelAKTHPOBAHHA.

3AMEMAHHME

Cnpaexy 1o 360K Flackaae MoFcHO RO HIMG, €CaN Yemanosime Kypcop
€ HOMOUIBIO KAABHAMYDS! HE) mya;ccffuoz ciose dlackaaa 1 naseams kombunayio
kaasrny Ctri+F1.

COBET

5{7-'0?1?0 Jﬂﬁyfmﬂﬂfb npogzcc KOMAHAAURN AOPEHO HOPEAIMHCAH KAGEHH

Alt+F9.
5. BeinonHeHHe Nporpammbl

Oo6beannaem pabory nocrpontens {komanaa Build) ¥ 3anyck Hawel
T pOTPaMME] Ha BHITIOJHEHHE.

.

< B raaBHOM meHIo BbiGepuTe Run {Alt+R).
% B packpriBaowemca meHio Run erepute komanay Run.

.

< Haxmute Knaeully Enter.
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3AMEYAHHA

ﬁwcmpo FANHCHIIG NPOWAMMY AOHCHO HANCAMHEN KOMBUHAKIY K-
a Ctrl+F9.

%0}56{(& KOMAHAAULH M‘j‘ﬂﬁyfkﬂ HPOIP(?MMH Hl BHROAHCHHE A1OMHHO 053{3!«!'
HHME, BHJBGB KOMﬂHay Run (.Pﬂ‘jy HOGTE Hmfo_pa HEKCHA HPOZPGMMH.

6. [TpocMoTp pe3ynbTaToB PaboThl NPOrPaMMbl

% OpAHOBpEMEHHD HaxmHTe KnasuiuK Alt+F5 AnA nepexoaa K 3kpaHy
nonL3oBaTens.

% [pocmMoTpHTE pesynbTaThl paBoThl NPOrpammel.
% Ana osepaulenus B cpeay Turbo Pascal HaxmunTe ni0Byio Knapuuy.

% Eciu pesynbTat paboTh Bac He YAOBNETBOPAET, BEPHHUTECE K PEAAK-
TMPOBaHWIO TEKCTa MPOrpammb,

7. Beixoa, uz cpeab Turbo Pascal

.

<+ Baxmure Alt+X,

Cammiit npocToit 1 6LICTpHIH cnocod BLiiTh B3 cpeaw: Turbo Pascal —na-
&KaTh KomGHHANWIO kAapun Alt+X. Ecau Bania nporpaMma npH aToM He
Orb1a1a cox panena, NosABUTCA Coo0ONIEHHE 0 TOM, 4To (palia 1 MBMEHEH, H
TN PEAOKEHAE ET0 COXPAaHHTD. [l pyroii cnocod ewiiTh na Turbo Pascal —
Be10paTh B MeHw File komanay Exit. Hanomnniaem, 4To €140k MbIsmo
Ha <KPEecTHKE> B NpaBoM BepxHeM yray oksa Turbo Pascal B cncreme
Windows sBASIETCS He BHIX0I0M, 3 ABAPHIHBIM 3aBEpNIEHHEM padoTHI.
I1 pn sTOoM HaDpanHast BaMH 1 porpamma OyAeT, CKopee BCETo, IOTepsHA.

Saaanne 1.2, Hanuiure nporpaMuy, KOTOpas BLIBOAHT HA 3KpaH
TEKCT:

BamHo

He nyTaTh Write

W Writeln!

Ypok 1.3. OchopmneHue TeKcTa Ha dKpaHe

Jlo cHx nop MBI BHIBOAMAH TeKCT mpHgTOoM OEN0TO 11BETA HA YEPHOM
3KpaHe, HAYHHAA C TOH MO3NLNN, TIe B HacToAllee BPEMSA HAXOAUTCA
Kypcop. A Heab3s JN BHBOANTE TeKCT Dofee KPACHBO — HANPHMED,
LBETHEIMH OYKBAMH B LEHTPE 3Kpana’?
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Jlaa peannsaunn Takoli BO3MOKHOCTH B KoMiiekT Turbo Pascal
BXOAHT OCOOBIH AOMOMHHTENBHBI MOAyb. O HaswiBaetca Crt (310
aHrnufickas abGpesnarypa, o603RauAOMAAT SAEKTPOHHO-TYUYEBYIO
TpyOKy — HazpaHIe MOAY/d NOAYEPKHBAELT, UTO OH YMEET YNPaBIATh
cnocobaMi BEIBOAA HA SKPaH ).

Mogaynsb He BXOAHMT B CTAHAAPT A3BIKA, OH ABASETCA PACIIHPEHHEM
poamMoxcHocTed [lackana ang IBM-coBMecTHMBIX KOMIBIOTEPOB (Ha
KOTOPBIX MBI € BaMH M paboTaeM ). 3TOT MOAYJIB cOAePKUT Habop Npo-
rpaMM (Npoleayp), KOTOPHIE NO3BOJISIIOT 33JaBaTh HBET CHMEOJIOB,
OUMINATE 5KPaH, YCTAHABJIMBATE KYPCOp B MI0GYI0 NO3WIHID IKpaHa
H BHITIOJHATb MHOKECTBO APYTHX NONE3HBIX AefCTBHIH.

Pacemorpum npununn pabotsl ¢ MoayaeM Crt H ero 0oCHOBHEIE
N pOLEIYPHI.

Kak mb1 yxe ropopuan, Turbo Pascal paboTtaer B TekcToBOM pe-
XKHMe. JTO 03HAYaeT, YTo HHOPMalHs Ha 3KpaH BEIBOAHTCA B BHIE
CHMBOJIOB, KAX/BIH 3 KOTOPHIX 0TOOPAKAETCS HA SKpaHe B ONpese-
JIEHHOH TIO3M1IMH, KaK Ob1 B KJIETOYKE. JKPaH NPH 3TOM MOXHO cefe
NpPencTAaBATE Kak Tabanuy vz 25 ctpox v 80 cronbuoe (pnc. 1.2).
Kaxaas auelika 5Toil Tabanubl uMeeT 2 KOOPAWHATEI — X H Y, T
X — HOMep cToabua, y — HOMep cTPOKH. CTPOKH HYyMepyIoTes CBEPXY
BHH3, HAYHHAA € eHHHLBL 10 23, cTONOIB — cJeBa Hampaso, ¢ 1-ro
no 80-ro. To ecTh neBHI} BepXHMIT yroa sKpaHa MMeeT KOOpIHHa-
T (1,1), npapwiii Bepxuuit — (80,1), a meprl HuxHui — (1,253).
CHMBOJBE MOXHO BHIBOAHTb Ha sKpaH 16 pasniHYHEIMM LIBETAMH,
KOTOpHEe KoaupyloTes yncaamMy oT O 1o 15. KaxaoMy koay coort-
BeTcTBYeT cBOH uBeT. [loNHYI0 TABIMLY KOJAOB MOYXKHO TMOJYUMTS,
HabpaBs, HaHpIMep, c71oBo red B okHe penakTopa Turbo Pascal w Haxas
Ctr+F1 na kaaBHaType.

1 80

=Y

(1.1} {80,1}

25 |(1.25)
Yy

Pue. 1.2. Cxema HyMepalMu NO3HUMA 3KpaHa aAnd Moayast CRT
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Buumarensto pasbepHTe CIeAYIOLIYIO NPOrpaMMy:

Mpumep 1.3. VicnonbsosaHue Moaynd Cri

program Second;

{ Mcnonbaosakue BoaMOXHOCTER Mofyna Crt npu eseoge
Ha 3KpaH. [Ing Toro 4Tobb B NPCrpamme MOoXHO DHNO
HCNONB30BATLE ACNONHHUTENLHbLIE OUGNHOTEYHbIE ¢yHKuHH
(HaK celvac HyweH Gnok dyHKUWA CRT)., Heobxoaumo
B Ha4ane NPOrpaMMbl ¥KaiaTk ITo B cneuranbHoil CEeKUMH
obbARNEHHA BUGAWOTEYHUX MONYNER.
(Ha HAYWHABTCH CNOBOM USES.
3aTen 4epes 3aNATYI NEPEYHCRANTCA NOOKNNYAEHHE MOAYRM.
3aHAHYHBABTCA CNMCOK CHMBONoM ";"}

uses Crt: [ Crt - WHS NOAKNOMAEHOrC MOAYNS.
Bnok saxkaHyuBaeTCA CHMBOAON ;" }

{ Ha4ano CCHOBHCR NPCrpammbl }

begin

TextBackGround (3): | Bu3soe npouenyps Ana Beibopa
(OHDBOT O UBETA.
B crofKax yKasaH Homep
BbGPAHHOT D LBETA
B AaHHCH chyd4ae "3"
03Ha4yaeT CBeTNo-ronybod LBeT.
BHECTC HOMepa MOKHO HanucaThb
HaseaHue useta: black, red,
green, blue, magenta, cyan, .. }
Clrscr; { Mpouenypa CYMCTKM 3KDAEHA.
Yrasae ueeT doHa A0 KOMAHAL
ClrScr, Mol TEM CaMbiM 3aNMMM
aKpaH CBETNC-TrenyBuim UBETON }

TextColor (14); { Mpouenypa suBopa uBeTa
EblidBaeMblX CHMEQNOB.
B crofKax yKasaH Homep
BbOPAHHOI O LUBeTA.
B MaHHCM CRydae WenTolid UBeT.
Q6paTuTe BHUHAHHE:
KonaHfa TextColor He meHdeT
LBBT CMHEONOB, YHE WHENWMACH
Ha 3kpaHe! UHa nullb
YCTAHEBNWBAET LBET, KOTOPbM
CynyT BbIBEAEHH CRefypuine
CHHEONb }
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GoToxY {(40,10); { Mpouenypa YCTAHOBKH
Kypcopa B TOYKY 3KDaHa
C KOOpAMHaTamM X=40, Y=10 }

Writeln{' Bce otnuyHol!l");
{ Buison TekcTa B 10 cTpoKy,
HAYWHAA C Noauuud 40 }

Delay (1000) { Mpouenypa BDEMEHHOI 3a0EDHKK
Ha 1000 mkc }
! Ha COBDEMEHHBIX KOMMBRTEDAEX
Delay(l) obudHo paboTaeT
beicTpee, uvem 1/1000 cexkyHas.
MoaTohy 3a0epkKa B NAHHOM
cny4ae GyAeT MEHBUE CEeKyHIb }
end, [ KoHeu nporpalmy )

3ananne 1.3. Hanucats nporpammy, BHIBOASILYIO ABa AW0LIX CO-
O0I1EHNA B 1€EBOM BEPXHEM H NIPABOM HH/KHEM YIax skpaHa. Kaxnoe
coolIenHe BHIBOANTL CBOMM 11BETOM.

3AMEMAHHME

g?;vmaﬂ YEM RUCHEME ﬂPOZPﬂMMy Hid }i"j‘bfkﬂ HPOZPGMMMPOBQHHE, cmoum

OHHCOME Jﬂaﬂ‘w‘ CAOSME HOMOIOE0 — MO eCb npuaymamb TEOP AT ‘3(?
mopumm MOHCHO npcafmaenmb & BHaﬂ 5{70.&' =CXEHBE (Ph‘f. l ) OCH'OBHH

5/-'0&'!«!, HHge 6elo Mcnongymm & FOKHX CXERdX, ol 6 HPMOQICCHHH NQ

ANTOPHTM, NpeACTaBAEHHEIH Ha PHCYHKe, HASBIBAETCA JAUHETHBIM,
TAK KAK BCE €r0 WATH NpoXoAaTea oba3aTeNbHo H NOCIeR0BATENBHO
OIHH 3a JIPYTHM.

AJNTOPHTM He 3aBHCHT OT SI3BIKA, Ha KOTOPOM BBl IPOTpaMMHpYeTe.
X oTA B JaNbHeHNINK 3a1a49aX NP Oemanusauiii OTLENAbHEIX 11ATOB MET
GyneM yINTHIBATh BO3MOXHOCTH SI3BIKA.

Celfuac Bama 3a71a4a — NPeACTABATE KaKABIH niar {610K) anropHT-
Ma Ha s13bike [lackans w obopMuTS TporpaMmMy no obpasuy npuMepa 1.3.

3axanwe 1.4. Hanucate nporpamMmy, KoTopad o4MIIaeT 5KpaH
H BBIBOJIMT C7IOBa red, green, blue, yellow kaxka0e CBOMM LIBETOM B LIeHTp
yeTBepTeH JKpaHa (eCIM 5KPaH YCIOBHO PasbHTh Ha 4 YaCTH, KAK MO~
KA3aHO Ha PHCYHKe):
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Saaanne 1.5. Jlepui cTonden tabanubl cofepKUT AeCTBRA, KO-
TOPHIE BLINMOAHAET HEKOTOPBIN onepaTop. [1paBbiil cToaben coaepkUT
onepaTopsl s13p1Ka [lackans. [locTaBbTe B COOTBETCTBHE 3/1EMEHTAM H3
AEBOTO cToAO1A TAOIHIIL 3EMEHTHL H3 NPABOTO CTOAOMA.

1. OuneTka sk pana

A Crt;

2. [loaAMOHAPOBAaHAE KYyPCoOpa B JEBHH
HHXHWHA Yo7 2K paHa

B. TextBackGround(red};
C1rScr;

3. 3axas xpacHOTC UBeTa (poHA 2KpaHa

C.Write("Happy New Year'):

4. JarMBKa 3KPAHA KPACHEIM L[BETOM

D. GoToxY(78,1);

5. Busoz B Texyl[y10 NO3HUAI 3KPaHa
‘Happy New Year’ ¢ nepexoaoM xypcopa na
HOBYIO CTPOKY

E. TextColor{red);

6. IlosnunonypoBanye xypeopa B IpaBbi
BEPXHHAH YTOJ 2KpaHa

F TextColor{12);
{"Hello");

Write-

7. ¥eTaHoBKA KPACHOTO LIBETA TEKCTA

G. GoToX¥{1,23);

8. Bripoa B TEXYWYIO MO3NINI0 3KDPaHa
‘Happy New Year' 6ea niepexofia Kypcopa Ha

HOBYIO CTDOKY

H. WriteIn{ "Happy New
Year');

9. Bubanorexa cpean Turbo Pascal and pa-
60TH B TEKCTOBOM PEXKHME

1.Begin end

10. Hauano 1 xonel Tea 1porpaMMBel

J- TextBackGroundired):

11. Brusox B ueHTp 2k pana ‘Hello’

K.CIrScr;

12. Buson, TexcTa *Hello” usetom Ne 12

L. GotoXY(35,12);
("Hello");

Write-

Omeem: 1-K, 2-G, 3-],4-B, 5-H, 6-D, 7-E, 8-C, 9-A, 10-1, 11-L,

12-E
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(e

3apare LUpeT 3KpaHa
I

OMMCTHTE KpaH

3agaTb UBST CUMBONOR
1-ro cooGILeHmA

Mo3suLMOHMPOBATL Kypeop
B NebbIF BRPXHWA yTON

I

/ Brisog 1-ro coobLeHnn /
I

BpemeHHanA 3agepxa
I

3afaTh LBeT CUMBONOR
2-ro coobLeHuA

MosULMORMPOBATE KYPCOP
B MpabLIA HIWKHKA yron

/ Brieog 2-ro coobLUeHA /

BpemeHHan 3anepxxa

o

Puc. 1.3. AAroprim BHBOAA LBETHBIX COOBLIEHUI B NEBOM BEPXHEM
Y NPaBOM HHXHEM yrnax 3kpaH
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3AMEYAHHE

JBOJMOMHO, 861 OEPAMIAL BHUMAHIE, MO Wbl UHOLOT Hcroasgyen mep-
sttt «Tackanes, a & 3;951” wecmax «Jrubo Fascalr, Bmust ot obosHaaEH
pazHiy wieanedy AgpiKon Rporpamivnposanis Jlackaas u epedoit npotpasmpo-
sania Jurbo Fascal.

BoiBoADI

1. Jwbylo 3agady MOKHO NPEACTABHTL B BHAE NMOCAEA0BATENABHOCTH
waros — aaroputma. Onna ua Gopm 3anMcH aaroputma — 00K-
CX€Ma, KOTOPadA B 1aAbHENIEM NepEeBOAHTCA Ha KOHKPETHEIH A3BIK
TIPOTPaMMHPOBAHHA.

2. B cTpyKType NporpaMMBl Ha A3biKe nporpamMmupoBanns [lackann
005A3aTeNBHO IPUCYTCTBYET TEN0 NIporpaMmel. Ero dopmupyior
onepatophl Begin n End. Mexay Begin n End ¢ nomonibio Apyrux
OTIEPATOPOB 33/AI0TCA ONPEEAEHHbIE N1eHCTBHA.

3. BriBoa mnadopMaliny Ha 3KPaH OCYNIECTBISIDT ONEPATOPH write
M writeln.

4. Ilpu semonHennn HekoTOpeIx AeficTewil B Turbo-cpene uenonsay-
10Tcsl GHGAMOTeUnEIe MoAYN AsbiKa [lackams. ViMeHa aTHX Mozy-
Jeli oOBABNAIOTCA B PAsfiene Uses.

5. Jlas xpacHBOTO BHIBOZIA Ha KpaH Hcnoneayercs Moayab Crt. On
TIo3BOJIsIeT OUHMIIATE 3Kpan {ClrScr), MeHATH NO3HIMID Kypcopa
(GotoXY), a Taxxke nBeT cuMBooB (TextColor) v cdona (TextBack-
Ground).

KoHTponbHbIE BONPOCHI
1. Kaxum¥u cloBaMH HAUHHAETCS M 3aKAHUHBAETCSA Telo Mo6oH npo-
rpaMMH Ha Ilackane?

2. M3 xakux aTanoB cOCTONT TIPOLIECC CO3AAHHS KOMIBIOTEPHOH NPO-
TPAaMMBI ?

3. Kak sanyctuts Turbo Pascal? Kax uiiiTh a3 cpeast Turbo Pascal?
Kax 3anyctitsh nporpaMmy B cpeae Turbo Pascal?

4. Kakne nelicTBHA COBEPIIAIOT ONepaTopk write H writeln? B uem
COCTOMT Pa3HHLA MEXKAY HHMH?
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Kaxne neiicTBHSI HY’XHO COBEPIINTD, YTOOR CKONHPOBATH 4aCTh
TpoTpaMMEI B Ipyroe MecTo? Kaxwe KoMOHHAITHH KIaBHIL TIPH
5TOM HYKHO HCNOJb30BaTh?

Kaxk npocMoTpeTh pe3yasTaT paboThl NporpaMME?

Y To TaKOE TEKCTOBRIH peskiM paboTer? OTHINTE NPABHIO 3a0aHHA
KOOPAHMHAT ONpefeleHHOH TOUKH 3KpaHa.

Kakoii Moy b 103BOJNAET BBIBOAWTH HHOPMAITHIO HA 3KpaH Kpa-
CHBO M B 1BeTe? Kak ycTaHOBHTBL KYPCop B HYKHYIO TIO3HITHID
SKpaHa?

70 TaKOe IHHEIHLIN anropuTM?



TEMA 2

Kak Bk1lOUYMTL B pabdoTy
YUCNOBble AaHHble



Mu paccmoTpenn npocteliume AelcTBHA — BLIBOA Ha 3KpaH uadop-
MalliH, IPHYEM BCErAa 0AH0H 1 ToH xe. OAHAKO KOMNLIOTEPH OBLIH
N PAAYMANBI 7151 ABTOMATHIAIIMH CJA0KHBIX BEIYHCIEHAH, 115 OLICTPO-
TO BRITIOAHEHNS] MATEMATHYECKHX OTEPaInii {MHaue ToBOPA — AJA
paboth ¢ uncaamu ). M Ao cux nop ata MX GYHKIUA OCTAETCS TAABHOM:
BEAb BCA KOMNBIOTEPHAA HHopMalnsa xpauuTes B dbopme unced, Lens
Hanield BTOPOH TEMbI — HAYYHTHCA paloTaTh ¢ Pa3/IHYHBIMH BHAAMH
uncesn.

Ypok 2.1. HauHem c npocroro: uenele yncna

JoGre 1annbe, ¢ KOTOPEIMH Bhl padoTaeTe, Heo0X0AMMO TE-TO Xpa-
HHTh. Bee mannmbe, ¢ KoTOpeIMH padoTaeT mporpaMma, A0JAKHBI Ha-
X0AUTBCA B 0CHOBHOH maMaTH. OCHOBHASI NAMATE COCTONT U3 SUEEK
{GaiiToB), KaxaaA M3 KOTOPHX MMEET aopec, TO €CTh NOPAAKUBLIA
HoMmep (puc. 2.1). B aTnx siuefixax Mu1 ¥ GyA€M XPaHHTD AATIHBIE.

MNamAaTe
—F 3HaueHns
A —» 00153 15 ‘,/ nepemMeHHbIX
C —» 00154 8
Sum —® 00155 =7
00156
00158
MwmeHa Hyehkn
nepemeHHbix  Adpeca namsTi

AYeek

Puc. 2.1, XpaHeHre NnepemMeHHEIX B NAMATH KOMIbICTEPA
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MoHnaTHe nepemeHHON

Jlannbie naniel MporpaMMel TPHHATO HA3HKIBATE erutunamy. Benu-
YHHB], KOTOPHIE MEHAWTCA, HASHIBAIOT HEPEMEHHIMY, & TE, KOTODbIE
He MEHSII0TCA — HOCHIOSHHBIMU.

Bennunny (UHCn0), XpaHANIy10cs B s4eiike, HA3LIBAIOT 3HAUEHUEM
stueiiny. I porpamMma padoTAET ¢ anpecaMi M 3HAYEHHAMH siYeeK NaMs-
TH. Ho nam, atopasim, Heynotmo paboTaTh ¢ aagpecaMH — 370 00JbIIHE
YHCJIA W OHH A7 HAC HUYeTo He 3HayaT. [losTomMy Auelikam, ¢ KOTOPbI-
Mu OyaeT paboTATh MPOrpaMMa, MPHHATO AABATh MM, MJIH, UTO TO XKe
camoe, udenmuguxamop. B cnennansnoii tadanue nporpaMma-KoMITH-
aAs1T0p Oy AET 3aHOMAHATD, KAKOMY MMEHH KAKOH aApec SYEHKH NaMATH
cooTBeTCTBYET. MTak, MBl GyileM HMETB Ae/10 TOABKO C MMEHAMH STYeeK
M € MX 3HAYEHUAMM.

3ANOMHMUTE!

Udenmupuramop (uns) scerda donomecn Hawuuamsca ¢ aaminckott Byxest,
HOCAE KOMOPOI! MONCCHI CAEO06aMD HEROMOPOE MUCAD AAIMUHCKHX BYKG, wHpD Hl
ctiansodoe noducprueanua (—). B uuenu we doamweno Bums npobeaos, Janamsx
wt Jpyrux werpedycnompenney guaros. B Jurbo Fascal 7.1 yrumssatomes
auus nepesic 03 cunmgona.

Tun Integer. Onepartop npucsansaHuA.
BuiBoA Ha 3KpaH

Tenepb paccmoTpym paboTy ¢ CAMBIMH TIPOCTBIMHA NEPEMEHHBI-
MH. B HMX MOXHO XpaHHTL TOABKO Henble yicaa. /lnsa xpaneHus
HeJAbIX 9icen B [lackane MCNOAB3YETCA CNELHATLHBIH THI AAHHBIX —
Integer.

BnumarenbHo 4HTalTE KOMMEHTAPHH K IPOrPAMME B CIEAYIONIEM
npnmepe!

Mpumep 2.1, PaboTa C LeNoYMCIeHHBIMK NeEpPeMEHHBIMK
Program Product;

{ llanee wnet pazaen onucaxWs nepeMeHHsix. OH BCErAa
HAYWHaeTCR CcC cnoBa var (oT variable — nepeweHHan) }
var

A,B,C: integer; { WneHa B cCnucke — 4epez 2anaTym;
B KOHUE CNUCKa Yepe3 [BCeTCHWe



Begin

A=h;

writeIn(A):

writeIn{'A");

A=A+]

B:=7;

C:=A*B;

Ypok 2.1, HauHem ¢ npocToro: uensie YMcia

YHAILIBEAETCH THN OAHHbLIX:
integer — uenwi }

Hauanock TENno Mporpanmbl )

3TC ONepaTop NPUCBaMBAHUS .

B NAHHOM Chy4dae 24aNHCE O3HAYaeT,
YTC B NEREMeHHYN (a4elky) A
3ANHCANK 4ucno 5.

He nyTtaite ¢ 3anucelnd A=5 111}

BulBOAMM HE 3IKPAH COAEDHMMOE
nepeHeHHoR A.
Mna A He 3aknO4eHo B anccTpodu! )

Buie0oA Ha aKkpaH cumeona A }
3anuuien B NepemeHHyn A uuchno,

KOTOpOE N0 3aTOro B Hell Owno.
HO yBenuueHHoe Ha 1}

{ * — 3T0 ONEDALHA YMHOKEHUA }

writeIn{ Product='.C) { BHECO COAGPHAHOIC Adeikn C

end.

C NOACHATENLHbBIM TEKCTOH }

{ 30eCL KOHYaeTCR TeNo NPorpaMmy )

ITpy zanycke nporpaMMa BBIBeleT Ha SKpaH cleflyoniee:

5
A
Product=42

3ANOMHMUTE!

J’B CIUYALFNAINE BHROAHERNA OREPAMOPT HPHCEANBANIA 8 AHEHIKY RoMea-
pewy pamopa rp y nowery

CRICA HOBOE HHGTO. CHFGPOC coafpafcumoe SHEOKH FI'PH oM nponaaamr.

39

CnpaBa OT onlepaTopa NpHCBAaHBAaHHA MOXKET CTOATh YHCIO HITH
moboe BEIpaXXeHHe. Crnepa MOXeT CTOATH TOJABKO MMA DBpBMEHHOﬁ.
BBI])EDEKEHHH ceBa OBITE He MoxeT — HHade [Tackans He ﬁy,ILET 3HATh,
B KaKyw qul'»'ucy NIaMATH NOMECTHTDh Pe3yIBTAT.
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Tun pesyasTaTa BHpaxkenHA cIpaBa oT oNepaTopa NPHCBaHBa-
HHSA JA0JIKeH GBITE TAKHM, YTOOE TIOMELIATRCS B IEPpEMERHYIO CIEBA
OT «i=>.

Onepaumu ¢ Tunom Integer

PaCCMOT])HM OIepanHH, KOTOpbIe MOMKHO BRINNOTHATE € HEJThIMH YHC-
JaMH H HeN0YHCIEHHBIMHA TIEPEMEHHBIMH.

MNpumep 2.2. Onepaumn c NnepemMeHHBIMM LENCTO TMRA

FProgram Action:
var

A.B.C. integer;

begin

A=17;

B:=3;

{ Onepauns ymHOMEHWS: }

C:=A*B; writeln('17 * 3=",();

{ lenenHue Haueno: }
C:=A div B; writeIn{'17 div 3=".C):

{ BLMMCReHWe DCTATKE OT AENeHus: )
C:=Amed B; writeIn{'17 mod 3=",C);

——

Cnowenue: }
C:=A+B; writeIn('17 + 3=".C);

BomnTanue: }
:=A-B; writeln('17 - 3=",C)

Ty ——

end.

ITpu 3anycke mporpaMMa BHIBEAET HA 3KPaH CJAeAyIoIIEe:

17 * 3-=51
17 div 3=5
17 mod 3-2
17 + 3=20
17 - 3-14
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PaccMoTpHM enle HECKOTBKO NPHMEPOB onepauni div 1 mod. lina
YCTNENHOro TIOHHMaHHA pe3yAbTaToOR 3THX oNepaliil HyXHO BCIIOM-
HHTE 2-if KJacc U fedeHne cronbukom (puc. 2.2).

23 |5 23 div 5=4
To0 |4 23med5=3
3

Puc. 2.2, Mpumep LENCYUTIEHHOTO ABNEHUA CTONBHKOM

Yacran omnbka: He 3a0yaALTe, YTO Bee AHCTBHS MBI IPOH3BOAHM
TOJABKO ¢ ledbMH unciaMi! He HyxHo npofoakaTh AeleHHe, KoT/a
HemuMoe {3T0 TO, YTO MBI ZIEINM ) OKA3BIBaeTCA MeHbILe 1eHTens (3To
TO, Ha 4To MBI fAenuM). To, UTo ocTanoch OT AeIHMOT0, HA3EIBaeTCA
ocmamuom. JTO M ecTh pesyaLTaT onepaliu mod. llenoe ykcno, xoTo-
poe NOAYYHAOCh B Pe3yALTATE efeHHs1, HASBIBAETCA UEAOUUCAEHHDIM
wAcCHHbiM. 3TO PE3YIBTAT oNlepalliuy div.

[posepnm cebs, BCIOMHMB 2-if Kitacc:

5 div 2=2; 5 mod 2=1;
6 div 2=3; 6 mod 2=0;
40 div 6=5; 40 mod 6=4;
3 div 5=0; 3 mod 5=3.

PeaynwraT BEUHCEHHA onepanuii div H mod A7 0TpHLUATENTBHEIX
ylceNd OKASBIBAETCA HE COBCEM TAKHMM, KAK TOJI0XEHO B MATEeMAaTH-
Ke (KOT/1a OCTATOK BCETAa HeoTpHLATeNeH ). 3aTo OH Hojee MoHA-
TeH. [[pyTHMH CIOBAMHM, Ppe3yasTaT HYXKHO NOCYHTATh OTAETBHO OT
3HAKOB, a MOTOM A00ABHTH 3HAK B COOTBETCTBHH ¢ MPABHJIAMM MaTe-
MATHKH!

{(-10) div 3=-3; {-10) mod 3=-1;

{-3) div 5=0; {-3} mod 5=-3.

3apanue 2.1. lansl 3 uensix uncna A, B, C. BHYHCIHTE HX CYyMMY
H NpOU3Be/IeHHE.

[IpoayMaem anTopHTM pellleHHA AalHOH 3aayuM (pHc. 2.3).

[IpeacraprTe KaxABIH War anropHT™a Ha s3bike Ilackans.

3ananne 2.2. [Jana anvHa pebpa ky6a (uenoe uncao). Halith o6b-
eM Kyba W maomanas ero 60KoBoi I0BEPLHOCTH.
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1 @noxk

MpucsaveaHue 3HEYEHWA
nepeamMeHHBIM

2 Bnok

BbMUCNSHHE CYMMB!
4HCEN B NEPEMBHHON S

3 Gnox

BblumeneHne nponaeeaeHnA
41cen B NepemMeHHONH P

4 Bnox

BuiBog Ha skpaH
CYMMbI YMCON (nepemMeHHan S)

5 Bnok

Beipog Ha aKkpaH
NpOU3BEEHUA YNCEN
{nepeMeHHan P)

Puc. 2.3, bnok-cxema anropvMtma pelleHus 3aaaHua 2.1

CraHaapTHble ¢hyHKkuMK THNa Integer

MHoTHe cTanAapTHBIE AEHCTBAA C YHCIOBBIMM ARBHHBIMH BHINOIHSIOT-
cs1 nyTeM Br130Ba hynkuni 13 tubnnorexu Ilackana. Taxue pynkunn
HA3LIBAIOTCA CIAHOGPIIHOLMY (YHKUUAMY.

Mpumep 2.3. ABMOHCTPALUMA CTAHAAPTHBIX chyHKL M

Program Infunct;
var
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{ OyHruma Abs (X) BHyMCRAeT aBCOMOTHOE 3HAYEHHE
aprymedTa X, TO eCTb MWonynb X }
B:=Abs(A); writeln{'Abs{-2}=",B};

{ OyHxuma Sqr (X) BOZBOAMT B KBAADAT apryMedt ¥ |}
C:=SqriB); writeIn{'Sqr{B)=".C):
C:=5qr(B+B); writeIn('Sqr(B+B)=",C)

end.

[Ipn 3amycKe IpoTpaMMbl BHIEOJ HA SKPaH!
Abs{-2)=2

sqriBi=4

Sqr(B+B)=16

3amanne 2.3. Buuncante sHadeHne Buipakenna [39 - 54 — 847,

3ananne 2.4. B nepemennbie A 1 B 3anncanH Lenble YHca (oTe-
paTopoM TPHCBAMBaHKA, HanpuMep, Ai=20; B:=13). [loMensiiTe yncaa
B 5THX TIepeMeHHBIX MecTaMH.

Bynxre BunmMaTensusl! Ecnn zanmcaTs A:=B, BBl ToTepsere uncio 20
H NIOAYYHTe B ABYX NepeMeHHbx uncao 13! BocnonbayliTech TpeThei
nepeMenHol — C (puc. 2.4).

A|20iB|13|

®

c

Puc. 2.4. Cxema 0BMEH2 3Ha4YEHHA ABYX NEPEMEHHBIX YEPE3 TPETLIS
ayerky. B kpyxkax ykasaH NOpAACK ONepaTopoB NpHUCBarBaHKA

Saaanne 2.5, Brinonnnre 3ananHe 4 6e3 HCTIOAL3OBAHKS TPEThEH
nepeMeHHO. Mcnons3yiiTe AelicTBUA CA0KEHUA H BEITHTAHHA.

Kak npeacTaBAsioTca nepeMeHHbIE LEAOTO THNa
B NaMATH KOMNbIOTEPA

Best nadopManus B KOMTBIDTEPE XPAHUTCS B BHAE TTOCIEAOBATENB-
HocTel Hyael ¥ enyan1. Madopmanus, 114 3aHHCH KOTOPOH HCTIOADL-
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3yercs Beero ABa 3Haka: 0 n 1, HaseBaeTcsa deouunod. Vindopmauma
B KOMIIBIOTEPE XPAHNTCA B BHAE ABOWUHEBIX KOJ0B (KOMOHHALMH H3
HyJeH H ennHuN). 11aMATE MBI TTPE/ICTABASEM, KAK NOCTEA0OBATEND-
HOCTh AYeeK, KAKAad U3 KOTOPBIX MMeeT cBoH aapec (cM. puc. 2.1).

CranaapTHad 1MHa Auelikn — 8 6uT, yTo paBHo 1 GaiiT. B Takyo
A4efKy MOXHO 3aTTHCATh ABOMYHBIN Ko ANNHOH 8 GHT.

[na nepeMeHHo# THTIa integer BEIAenseTcd AdelKa ANHHOH
B 2 fadita = 16 6nT. Taxkas ayeiika noayyaeT CHMBOJBHOE HMS — NMA
nepeMeRHOH, N BB o0palaeTech K Hell He TIo azpecy, a 1o HMEeHH.

Kpaiinaa nepast To3sH1HA BBAENAeTCA A0 3HAKA YHCHA

+ 0 — yncao NoAOKHUTEALHO;
+ 1 — yncao oTpHUATENBHO.

OcTanpuble 15 MO3NIHI BHAENAIOTCS AMS 3aIIHCH CAMOTC THCA
B TBOMYHOM BHIEe (puc. 2.5).

— Grapwmwii Gaifr Mraawwia GaiT
/'.l 1 11 1 1 1 | 1 11 1 1 1 1 |
3HaKoBbIA
BuT 15 6wt

Puc. 2.5. PacnpeaeieHHe ABOMHHBIX Paspasoe (61T)
Np# XpaHeHuH YMcia TUNa integer

Ha 15 nosuumnax MoxHO noayuuTh 2%° gBoHuHbIX Kogoe. CaMoe
MaJeHBKOe THCII0 cOCTONT M3 15 Hyaeid, caMoe Gombiioe — u3 15 enn-
HuL. TIocKOMBKY CUET HAUNMHAETCS € HyJA, NoaydaeM Beero (215 — 1)
NOA0KHTeNbLHEX IBOMYHEIX yHcen. C ydeToM 3HaKka uncAaa {(+ HiH —)
noaydaeM, YTo Ylcla THNA 1nteger HMMelOT AMAHA30H NpeJcTaBIeHHA
-2 +2% 1 nmm -32 768 ... +32 767.

Tum integer siBnAETCA OCHOBOH AN HECKOABKHX TTPOH3BOJHBIX
THIIOB — CO 3HaKOM M 6e3 3Haka (Tabn. 2.1).

Saaanne 2.6. CuMras, YTO ONEpalHA YMHOMKEHHA H ONepalHa
BO3BEAEHMA B KBAAPAT MMEIOT OAMHAKOBYIO CAQKHOCTD, 3ATTHIINTE
ONTHMANILHLIM 00PAZ0M BBIPA/KEHMS:

a)

6) £5

B) 25

r) %

n) x'°,
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Taénuua 2.1. LlenovyucaeHHbIe TUNLI AAHHBIX CPpeal Turbo Pascal

bopmar AnanaszoH
Hanu4ne Tun (anmHa)
BHaKa nepemMeHHoN Anu 3anuck OBbIMHAA 3aNMCE
B GafTax ¢ NopAAKOm
Gesanaka | Dyte 1 0D..28-1 D..255
word 2 0..2-1 0..65535
Co snaxom | shortint 1 -27.27-1 | -128..127
integer 2 215 211 |-32768..32767
Tongint 4 —2%1 2% -1 | -2 147 483 648 ...
2 147 483 647

Ypok 2.2. Bkniovaem B paboty

BelWEeCTBEHHbBIEC HHUC A

Jr1o AenaTh, eCTH YHCI0 He Ne0e, TO eCTh HMeeT JeCATHIHYID TO‘-II(Y?

OnucaHne BelWecTBeHHOro TUNa AaHHLIX (real)

OnnieM B nporpaMMe TIepeMeHHBIE 104 XpaHeHRA He NeJblX YHCe.
Takune nepeMenHble HMEIOT THI real — BeIlecTBEHHBIA THII.

MNpwumep 2.4, Pabora c Tnom real
Program Optel:

var

A.B.C: real;

begin

A:=3.5;
B:=7.6;
C:=A+B;
writeln{ Cymma=",C}

end.

[Tpu 3anycke TpoTpaMMB] BLIBOA Ha 3KPaH:
Cynna=1.1100000000E+01
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¢opma'rb| 3anUCH BEIMECTBEHHbIX NEPEMEHHbIX

B npumepe 2.4 iepeMeHHas BEMECTBEHHOTO THTIA OyAET BBIAAHA Ha
3KpaH B 0cobol, sxcnonenyuarvrod gopme. Yucaa ¢ pecatnunoi
TOYKOH MOTYT 32TTMCHIBATLCA B ABYX (hOpMax:

1. Q06punas dpopma.

IIprMepw;

+ 0,7 MmokeT OBITL 3aHMCcaHO KaK 0.7 nau .7

+ —2,1 moxer OBITH 3aNHCAHO Kak —2.1

2. 3annch ¢ 3KCIOHEHTON: YHCAD NPEACTABAAETCA B BUAE MAHTHCCH],
TO €CTh ApoOHON YACTH YHCAR, YMHOXKEHHOH Ha 10 B HekoTopO#
CTETIEHH.
[pumepsn:

+ 2700 =27 -10% Uucao 10 3anncriBaetes B e 6yksol E, a 3a Hei
HAeT BeTHYHHA cTenerdH: 2.7E3;

+ 0,002=2.10"% cooTBeTcTBYET 3aMNCH 2E-3.

BewecreeHHble onepauunm

Mpumep 2.5. Onepaurit ¢ NEPEMEHHBIMH BELLECTBEHHOTO THN2
program Operation;
var
AB.C: real;
begin
A:=17 .3;
B:=3.4;
C:=A*B; writeIn{ 'A*B-",C);

{ / — 3T0 onepauMa neneHua }
C:=A/B; writeIn{ A/B=",C);

C:=A+B; writeIn{ A+B=",C);
C:=A-B; writeIn{'A-B=",C}
end.

[Tpu 3anycke TporpaMMa BHIBEAET HA 3KPaH CJAeAYIOIIEE:

A*B= 5.8820000000E+01
A/B= 5.0882352941E+00
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A+B= 2.0700000000E+01
A-B= 1.3900000000E+01
3AMAYAHUE

@/I’}i’ GCLUECINBEHHELY HHCCT HER OKDY HPOE;(-'W 4 oncpagnai al‘.’ﬁ'ﬂfﬂ}i’,
KK aﬂ}i’ HEABLY HHCEA. Oncpagwi «fs — amo Offbu"‘!HOC a&’!fﬁh‘ﬂ.

3ananne 2.7. BouncanTe BHpaxenHe:

7.478937 - 89.2456
8835995 - 618.332 < 10-2633.

CtanaaptHble byHKuumn TMNA real

Mpumep 2.6. CTaHAAPTHBIE (HYHKLMM € BELLECTBEHHBIMI NEPEMEHHBIMM
Program AlTTFunc:

var

A.B: real;
begin

A=2.0;

B:=Sqr(A}); writeln{'Sqr{2.0)=",B};
B:=Abs(-A): writeIn{'Abs(-2.0)=",B);

B:=Sgrt (A); { BblMMCNEeHWe KBAAPATHOTC KOPHA }
writeIn{'Sqrt{2)=" .B);

B:=Sin {A); { BblYWCNEHME CHHYCE }

{ 3ananuM BHBON BEWECTBEHHOID YMCNA
HE B IKCNOHEHUMWANBHOH, a B oOblHHOW dophe. Ha akpaHe
NOO 3HAYEHWe nepeMeHHoil "B 3akameM & noswumit. Ha
HUX 3 NO3WUKWKM BHUAENWRW ANA UMD CNpaBa oT NECATHYHOH
TOMKK }

writeIn{'Sin(2)=",B:6:3);

B:=Cos (A): { BbMMCNeHME KOCHHyCa }
writeln{ 'Cos(2)=",B:6:3);

B:=Arctan {A); { BbYWC/IEHME APKTEHTEeHCa }
writeIn{ Arctan{2)=",B):
B:=Ln (A); { BbluMmCnerue norapuipua }
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writeIn{ 'Ln(2)}=",8});

B:=Exp {A); { BozBefeHne 4HCNA & B CTeneHs A }
writeIn{ " Exp(2)=",B):
B:=Pi; ! Bequcnenwe yucna Mu }
writeln{ 'Pi="'.B)
end.

H])H 3allyCKe TIporpaMMEB] BEIBEAET Ha 3KPaH ClAeyIeIee:

Sqr{2.0)= 4.0000000000E+00
Abs{-2.0)= 2.000000D0OD0E+0D
Sqrt(2)= 1.4142135624E+00
Sin{2)= D.909

Cos{2)=-0.416

Arctan(2)= 1.1071487178E+0D
Ln{2)= 6.9314718056E-01
Exp(2)= 7.3890560983E+00
Fi= 3.1415926536E+00

3AMEYAHHE

l.%bf, Sif)DOﬂm'HO, Jamw:ma, HIHG %CKE{M coaquafcum ARl gblgmxguﬁ.
OH HE gmccm CHMUCATME aﬂ?.'(.'i;’ FHE ?53‘»‘!'!{55{“, KO!?.'OPHL’ CBMUCAREM Ogbmﬂb!ﬁ
m?ffﬁﬂqﬂﬁbfﬁ’ mfmgmmopf qﬁr’mo HEE N j’ﬂ ﬂ‘j’bﬁ( HPOEPQMM!??OBEHHX, CROHECH
Bb.‘."‘ Omscm Hil SHO npocm: %{Kﬂ{?b pﬂjpﬂgﬂmh‘gﬂﬂﬂ HE 3.4;: SEMHCACHET (Kﬁ?.‘(,

wanpuaep, Popmpan), a dan ofyenus.

3anvch MmaTeMaTHYeCKMX BbIpaXeHui

WMwmeronmxca B [lackane [])yHI(I_I]’I].;I AOCTATOYHO A4 BBIYHCIEHHA ApY-
X, Gomee cI1oXHEX. BoT HecKombko TIPHMEPOB!

sinx cosx Inx
tgx= , ctgr=—-) log,x=—"
cosx sinx Iny

|
¥ _ ginx

Hanpumep, 9To6E BEYHCIHTD (2% +3)7°" MBI Hanumem Ha
ITackane:

exp( (1+cos{x)) * In(2*x+3) )
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Oﬁpa'mTe BEHHMaHHE HA TO, 4TO NPH 3aTTHCH Bblpa}I{BHHﬁ Ha A3BIKE
Tlackans HYXHO THIATEABHO 3aAYMBIBATECH O NMPHOPHTETAX onepaum'»'l.

x+1
HanpuwMep, Bupaxenne

, 3AITHCAHHOE B BHAE X+1/2X, cOgepxUT

cpazy TpH oInOKH. Bo-TIepBLIX, TIPHOPHTET ONIEPAIMH AEAEHHS BEILIE,
ueM ¥ CAOKEHNA, TIOATOMY, AAS NPAaBHABHOTO BEIYHCICHHA YHCAUTENS
€ro Haj0 B3sTh B ckoOKu: (x+1). Bo-Bropeix, [lackanb He TTOHHMAET,
YTQ 03HAUAET 2X. ITO MBI TIPHBBLIKJIH, UTC B MATEMATHKE OTIEPALIHID
YMHOKEHHA B TAKHX cayyaax onyckaloT. [lackanio TpeGyerca, uToGh
oHa ObLTa yKazaHa ABHO: {x+1)/2*x. Ho nasxke 5To BRIpamenue Bee elle
COAEP/KHT OIHOKY. Jleso B TOM, YTO YMHOKEHHE H IETIEHHE HMEIOT
OHHAKOBLIH MPHOPHTET H BHITIOJAHAIOTCSA CJ€Ba HANpaBo. JHAYHT,
TIPH TRKOH 3aIHCH CHAYAJIa BHITIOJHHTCS AENEHHE, 2 TOTOM PE3yALTAT
Gyner ymAOHKER Ha %. HyxHo anlo 10CTaBATL 3HAMEHATEND B CKODKH
H HamHCaTh (x+1)/{2*x), mnGo, 1151 JEHNBEIX, TOCTABHTH BMECTO YMHO-
Kenus penenne; {x+1)/2/x. [lopaaok BLIYHCAEHNS B 3TOM Caydae OyaeT
He TakoH, kak TpebyeT ycaopre. OnHako pe3yasTar OyAeT TAKHM Ke;
Be/lb TIOAEMNTH HA 2X — 3TO BCE PABHO, UTO MOAETNTE HA 2, 2 TTOTOM
pe3yAabTaT — Ha Xl

3ANOMHMUTE!

t??ngmmmm ?.’)gHKI",}HH scczaa namgmcx g CKO5KGX. W—O COMmb ECTH
3’ gbguxguu HEm angmtﬁmos (Kﬂ.‘( g l?l;, Hanpamcp), FHE CK05KH ROCAE € HcH i
HE HYHCHBE. Eeau e GUIYMCHINGE CCM, MO HOCAC HaeHi PYRKIGHH 8o DoacHbi
05}}3&!”&16.‘!‘0 ompr.-mb L'K05Ky, nquc-mmumb angmwmw H OHE Jﬂﬁbﬁm‘b Jﬂ.‘(pbfmb
cxoﬁxg. H‘fanpamqu, sin 2x ¢ Flackaac HyCHO 3anticeisams kax sin(2*x).

3aaanne 2.8, HannmnTe mporpammy A8 BHIYHCAEHHA ANCKPH-
MHHAHTH KBapaTHOTO ypaBHeHnA. KoadbduumenTs 3anaiite B mpo-
TpamMMe Uepes OTIEPATOP TTPHCBAHBAHMS.

[Mponymaem anTopuT™ pelieHHA AaHHOH 3apa4n {puc. 2.6.).

JanumyTe kaxAbBH mar aaropuTMa Ha Aasbike [lackans.

Saaanne 2.9, BriuvcauTe BEIpamkeHHE;

‘/arctg2 (sin 3(:; 115) + 53,7.
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MpHcecaHWe 3HAUSHMA
koagpthuLmeHTaM A, B, C

Bb4MENSHNS AMCKPUMUHAHTbI
D: =B*-4°A*C

/ Beipoa pesyneTara /

Puc. 2.6, Anroputm BEINOAHEHWA 3aaaHKA 2.8

Kax NpeACTABNAITCA NepemMeHHBIE BelWeCTBEHHOTD
TUMA B NaMATH KOMNbLIOTEPA

Bl TozHakoMMHINCE € SKCTIOHEeHIHANBHOH (hopMOH TIpeAcTaBaeHHA
uyncna. B Hell MOXHO BBLAETHTE ABE YacTH: MAHTHCCY, TO €CTh 3HAYA-
e UM PRI YHCHa, M TOPSA0K — CTENeHb AecATKH (B obIleM cayiae
3TO CTEeNEHb OCHOBAHHS CHCTEMEI CUHCIEHHS, B KOTOPOH 3aTTHCaHo
AaHHOe YHeao). fuelka TaMATH, BHAedeHHAd 114 NepeMerHHoi Be-
MECTBEHHOTO THNA, NOJKHA COAEPKaTh CeAYIOIHE SAEMEHTH: 3HAK
YMCIIa, 3HAK NOPAAKA, 3HAYEHHE TTOPAIKA H 3HAUEHHe MAHTHCCH —
eCTeCTBEHHO, BCe B IBOMYHOM Npe/cTaBaeHnH (puc. 2.7)

| 8 Gur 23 Eur
)I I L1 1 1 1 1 I L i 1 1 1.1 I L1 1 1 1 1.1 I L1 1 1 1 1.1 I
3HakoBulli  Mopraok MaHTHECA

onr

Puc. 2.7. PacnpeaeneHue ABOMYHBIX pa3pAA0E (BMT) Npy xpaHeHWM Yncaa
THNa real

[Mopanok ¥ 3HaK TTOpAAKA 3aHMMaWT BMecTe 8 OMT B xpaHsT-
¢, BooOI1E TOBOPA, HEMHOTO XHTpee. Ho ato maMm ceifuac He Bax-
HO. [naBHOE — MOHATH TTPHHIIHN XpaHEHH YHCEA € TAAaBAOIIEH
TOYKOM.
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Taénuua 2.2. BelllecTBEHHBE TN AAHHBX cpeabl Turbo Pascal

TN NnepemeHHOH Gopmar | IpumepHbIA Konu4ecreo
{anuHa) | AMANa3oH 3HAYAWMX
B 6afTax | aGCONIDTHBIX AECATHYHBIX LHDP
3Ha4eHWH
Oavnapnnid (S1ngley |4 10745 . 10%® 7nan 8
Bewecteennnii (real) |6 107% . 10%® 11 nan 12
Jsoitnoi (dout1e) 8 10-22¢ | 108 15 nam 16
Paciumpennniil 10 107432 10432 [ 19 nan 20
(extended)

Ypok 2.3. Kak cOBMeCTUTb NnepeMeHHble
LLesI0ro U BeWEeCTBEHHOro TMNa

B mporpamMe MOTyT 0AHOBPEMEHHO BCTPEYATLCA TIEPEMEHHEIE PASHBIX
THNOB. Kak HX COBMECTHTB?

Mpeo6pa3oBaHne TMNOB

Npumep 2.7. OpHOBpEMEHHOE MCNOAB3OBAHME BELWECTBEHHBIX M LeAblX
THNOB

Program Mix;

yar
N,K: integer;
AB: real:

begin
No=4;
A:=3.6;

B:=N; ! B neperenHyn Tuna real HOKHO
3anucaths Uenoe yucno }

writeln{'B=",B);

{ B nepeMeHHyn TWna integer Henb3s 3aNMCATL
BEUNECTBEHHOE YHCNO! YToOb BCEe-TaKkM MOMECTHTh YHCAD
THNa real B NepeMeHHyD TWNa Tnteger, HyKHC ABRHO
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¥Ka3aTh, 4TO Aenate C APoBHOA uacTei 4ucna. EcTe
NB3 BapuaHTa: }

N:=Trunc{A); { Oynkuns Trunc{X) Bo3spawaet

LUenym YacTk 4yucha X,

TC €CTh, OTOpacheaeT ApoGHYD YacTb }
writeIn{ Trunc(3.6)=",N});

K:=Round{A}; | ®yHruua Round{¥} — okpyrnsaer
no Gnuwaiwero uenocro }

writeln({ Round(3.6)=",K)
end.

H])H 3alyCKe TIporpaMMa BBIBEAET Ha 3KpaH ClAeyIelee:

B:= 4.0000000000E+00

Trunc{3.6)=3

Round{3.6)=4

Eite pas yToUHHM IpaBHIa TpecOpasoBaHKA THIIOB: AN XPAHEHHA
FAITHEIX TMIa integer wcnonbazyerca 2 baiita, a 474 real HeobxoaMMO
6 6adiT. DTO 3HAUMT, YTO YHCJIO THTIA TNteger MOKHO TIOMECTHTD B Auei-
Ky THHA real (1enad yacTb OyAeT paBHA 9TOMY HHCTY, a ApobHasa Gyaer
paBHa HYJ10). A BOT UMC/I0 THNA real B Adeliky THIIa integer HHKaK
He noMecTHTCA. UToGH Bee-TakH NMOMECTHTE €10 TYAa, HYXKHO ABHO
YKA3aTh, YTO AeJaTh ¢ ApobHOH yacTeio uMcaa. [na aToro npeaycmMo-
TpeHs 2 dyHKUMH: trunc # round. Ofe 0HH BO3BPAILAIOT PE3YABTAT
THIIA integer.

Yro AenaTh, eCAH B TpOrpaMMe HYXKHO 3alHCATh CI0KHOE Ma-
TeMaTHUYeCKOe BRIpaxkeHHne? B KakoM mopaake 6yAyT BRITTONHAThCA
AelcTBHA?

INpaBnna NpUOPHTETA B BLINOSHASMbBIX ASNCTBUAX

1. [ledicTBMA HAZ TePEMEHHEIMH, CTOAILMMH B CKOGKAX, BHINOIHAIOTCS
B NEPBYIO OYepenb.

2. Ilocne BHYMCIEHAS 3HAYEHHH BCeX CKOOOK BRIYHCIAIOTCA BCE
pyHKIIH.

3. Tlocne dyHKuMiT BEINOTHAIOTCA YMHOKeHHe U ledenle. OHH HMe-
10T OAMHAKOBBIH NPHOPUTET.
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4. CJ]B,ILYIOILIHB IO IIPHOPHTETY — CHI0KEHHE H BEITHTaHHE.

3. Onepaunn OAHHAKOBOTO NPHOPHTETA BRIITOMTHAKTCH CA€Ba Ha-

TIpaso.

AencTBuA HAA AAHHBIMK PA3HBLIX TUIIOB

CaeneM BOeINHO ONEPALMH M (PYHKIIMH TI0 padoTe ¢ BENIECTBEHHBIMH

H IEABIMH BEAHYHMHAMHA.

Tabnuua 2.3. Onepauyu M hyHKLMKM ANA TUNOB integer u real

Onepauma/hyHxuna Tun AaHHbIX  |Tun AaHHLIX | Tun pe3yneTtara
1-ro 2-ro
aprymeHTa aprymeHTa

+, -, * Integer Integer Integer
Integer Real Real
Real Integer Real
Real Real Real

/ He Baxen Real

Div, mod Tonbko Integer Integer

Abs, Sgr Integer - Integer
Real - Real

Eﬂl'rtéxps'mp,j Cos. Arctan. He pasken _ Real

Trunc, Round He saxen — Integer

[Moacuum HanncanHoe B Tabanue. Mu pasnemiaw ee pyHKIHH/

Onepaliy Ha 6 KaTeropHii.

1. PeaynwraT onepalMii +, — W * 3aBHCHT OT THIIa apryMeHToB. Ecnn
XOTb OJIHH H3 HHX MMEET THIL real, TO M Ppe3ynsTaT GyAeT HMeTh THTT
real. 310 0HBACHAETCS TEM, YTO ¥ AAHHBIX THTIA real ecTh ApobHag
4acTh, a y integer — HeT. Jlaxke ecM B BelllecTBeHHOH NepeMeHHOH
XpaHATCA LeI0e YACIO0, OHO BCe PABHO MMeeT APOoGHYIO 4acThb, TOMb-
KO OHa paBHa Hya10. To eCTh, ecIH X074 OB Y 0MHOTO H3 ApTYMEHTOB
€CTh APOGHAT Y4acTh, TO B pe3YIbTATE BHIIOIHEHHA OTIepald O0Ha
HHKyZa He ncuesaeT. [loaToMy pesyabTaT Toke MMeeT ApobHYIO

yacTsb (real).
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Peaym:.TaT OIEpalHH BENECTBEHHOTO AeTEHHA M0 OINpeJeTeHHID
BCeTAa HMeeT ,I[pDﬁHYIO HacThb.

0]'[8])3].[]’1}] HETOYHCAEHHOTO NEJEHHA oNpegeledbl TOABKO 404
OeablX YHCEed. HOBTOMy Ppe3yapTaT TOXKE BCErja LENBIH.

DyHKUAH Abs 1 Sqr onpefeneHH AnA oHOMX THNOE AAaHHEIX.
ITosToMy THI MX pe3yJNbTaTa 3aBHCHT OT THNa apryMeHTa. [lina
IleJIoTo APTYMeHTA Pe3yJIbTaT HMeeT LeNblil THII, 175 BenlecTBeH-
HOTO — BeNleCTBEHHEIH.

DyukumH Sqrt, Sin, Cos, Arctan, Ln, Exp, Pi 1o onpenenennio asagioTca
BemecTBeHHBIMH. { Ha caMom fienie 5To cBA3aHO ¢ 0COBEHHOCTAMHA
sorumcaenns [ackanem stux dymakumii. OH BEMHCAZET WX TPHOIN-
KeHHO TTYyTeM pa3fiokeHHd B paa. Takol MeTon He TipeAnonaraeT
neaoro pesyaprata. Boaee Toro, 3HavenHd aTHY GyHKNHH BeeTaa
BHUHCIAOTCSA TPHOIHKEHHO.)

Oyaxnuu Trunc 1 Round npeanasHayeHbl A4 TpeoOpa3oBaHns TH-
1oB. OHH ABHO YKASHIBAIOT Ha TO, YTO CAENATEH ¢ APOOHON YACTHID
uncaa. [losToMy 5T0 eAMHCTBEHHEH ciocod noayunTh Ha [lackane
M3 ApolHOTO YMCaa TIEN0e.

HManoxennrle BHIE CBeAEHNA TTOZBOAAIDT HaM IMOHHMAaThb, 4TO 3a

BRI CHHMEC HAITHCAHO B '-]y'H{Oﬁ npoTrpaMMe, KaKoe OHO 6YI[CT HMETDL
SHA4YCHHE, H KAKOT0O THII4a 6YI[CT PE3yAeTaT.

Sananne 2.10. BrrancanTe BeipakeHNe H YKAXKHTE THIT pea3yaALTaTa:

Abs(12 mod 7%4/2-350 div 15)+2
CHauana paccTaBHM ollepalliH B COOTBETCTBHH € MX NPHOPHTETAMH

(Tabn. 2.4).

Ta6nuua 2.4. PacctaHoBka onepauri B npumepe 2.8

N2 nn

Onepauun

MoacHeHWe

1

12 mod 7

CHauana BMNONHAWTCA AEHCTEHA B CKOOKAX.
CkoBGKR B IaHHOM CIyYae OrpaHHYMBATOT apTy-
MeHT (pyHkunn Abs. B cxobrax cHagana BHIoa-
HAIOTCA CTIEPALHA THTIA <YMHOMEHNE-AETEHHES,
2 IOTOM — <«CAIOKEHNe-BrIUTaHkes . Onepannn
mod 1 div OCYINeCTBAAINT LHeTOUHCcIeHHoe AeTe-
nue. Px npuoputer Tako# xe, Kaxk y onepaiaf
<*» 1 </». B NepBoii TPYIIE TAKHX ONEPAIHIT TPH.
Brimonnaem nx caepa Hanpapo. [loaToMy chagana
BHITIOMHAEM Mod, 3aTeM GYIIET < *», a NOTOM </ »
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N2 nn | Onepauun MoAacHeHue
2 {12 mod 7) * 4

3 (12 mod 7%*4)

Iz
4 350 div 15 Teneps BHINOANAEM BTOPYIO TPYINY ONEPAaUAi
THIIA «YMHOXEHHe-AeleHnes. B nanHoM cayuae
3TO OAHHOKAA onepanys div
5 {12 mod 7%4/2) | Teneps npyiwia mopa 0O6beAMHATD PE3YABTATH

- (350 div 15) | nepewx aByx rpynm onepaunedl <«—s. OHa BEI-
TIOIHAETCA MOCAEAHEH B CKOOKAX, TAK KAK NMEET
HAaWMEHBLINH TPHOPUTET

6 Abs(..) Teneps nopa MocyHTaTh Pe3yAETaT pYHKIHH

7 Abs(..) + 2 TTocaeannii onepatop — CAGKEHNRE

Ham npeacrapngercsa yA0OHBIM paccTaBIATE NPHOPHTETH, 06B0OAA
onepanuu {puc. 2.8). Tak oxaspipaeTcs Aerde NOHATD, UTO YKe BEUHC-
7eHO H UTO ellle TPeICTONT BEIYHCANTD.

Abs(12 mod T4/2 - 350 div 15) +2

N

Puc. 2.8. MNopAaA0K BLINOAHEHWH onepauuit B 3aaaHHK 2.10

TE]'JB])]J onpeileTHM THII H pe3yabTaThl KaXIAoro nelcTBHA

(tabn. 2.5).

Taénuua 2.5. BHYHCIRHHE PE3YILTATOB KAXADIO AECTBMS
M3 38A2HMA 2.10

Ne¢ | Onepauun | Pesynwrar | lMoAcHeHue
nn M ero TMn

1 12 mod 7 |5 Octartok oT aenenna 12 Ha 7 pasen 5. Pe-
Integer |synsraT onepaunn med Beeraa ueasi

2 5%4 20 PesyabraT yMHOKEHN ABYX LETHX — 1ET0e
Integer |umncmoe

npodoaxente 5
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Ta6nuua 2.5 (npodonxedue)

Tema 2. Kak BKIOYMTE B paBoTy YMCNOBLIE ABHHBIE

Ne | Onepauws |Pesynwrar | MoacHeHue
nn M ero TUn
3 en sz 10.0 Pe3yaLTaT BEIIECTEEHHOTO AENEHAA BCETIA
Real BeurecTBennylil. Xota 20 aennTea naneno
Ha 2, MBI CTIENHATBLHO TIPHNIACATH <.0% X pe-
3YJBTaTY, YTOOB NOAYEPKHYTh 1 HE 3a0BITh,
YTO PE3YJILTAT BEIECTBEHHBIA W NMeeT
npobHyIo 9acTh
4 350 div 15|23 IIpn nenoyncaennoM AeIEHNHA HAC HH-
Integer | Tepecyer TOMBKO 1€7a8 YACTS YACTHOTO.
PesynpraT onepaunn div Bceraa ueamii
5 10.0 - 23 |-13.0 TIpH BHYHTAHWA DAHO H3 YHCENT HMEET
Real apobuyo gacte. Komanaw or Hee n3baBnThb-
€51 He B0, TO3TOMY PEIYIIBTAT TOXKE HMEET
apoBHYIO YaCTh. 3HAYNT, PE3YIBTAT NMEET
TN Real
6 Abs(-13.0)(13.0 Abs MenseT oTpHLATEIPHBH 3HAK APryMeH-
Real Ta Ha NIONOKHUTENBHEH. TAK KAK apTyMeHT
HnMeeT ApoGHYI0 HACTh, 2 KOMANZD] OT Hee
N30aBUTHCH He BHITIO, PE3YIIBTAT TOKE CO-
AEPENAT APCOHYIO 4aCTh
7 13.0+2 [15.0 Te e cooOpaXKenns, 9TO W B 5-M NYHKTE.
Real PesyaLTaT NMEET APoOHY IO YacTh
OTser: 15.0. Real

-+

3aaanne 2.11. /lavo aelicTBHTEeALHOE THCAO X,
Hannninre nporpammy 145 BBIUHCICHHA;

11eA0H YacTH yncaa X;

YHCcaa X, OKpYrjaeHHoro 4o 6311»1}1{ai’1mer0 HEeaoTD;

yncaa X 6e3 ApobHBIX mHbp.

Ypok 2.4. BBoa U1 BbIBOA AQHHBIX

3aH0oCHTH TAaHHBIE B AUEHKH TTAMATH MOXHO He TOJbKO orlepaTopoM
NPHCBAHBAHHA, HO H TIYTEM HENIOCPEACTBEHHOTC BEGAA C KITaBHATY-



¥pok 2.4, BBoA M BLIBOA ABHHEIX 57

PBI. ITO YAOBHO TeM, YTC B NPOTPAMMY NPH KaXKIOM 3aTTyCKe MOKHO
BBOJMTD PasHble HAYAJIBHEIE 3HAUEHHNS, UTO JoGABNsAET eif YHHBEpCATb-
HOCTH.

BBOAMM NnepemeHHbIe € KJaBuaTypbl

Mpumep 2.8. BBoa ¢ KnaBMaTypb! 3Ha4YeHUA nepemeHHOR N

program Inp;
uses Crt;
var

W: integer;

begin

CirSecr;

write('BBeanTe YUCNO C KNABUATYPH: ')

readiniN);

{ 30eCL NPOTRAHMA NPUOCTAHOBUTCSA
W DyAeT OMMOATL BBON C KJIABHATYPH.
HaGepuTe Ha Knasuatype 4Yucno.
HanpuMep 153, W HawMuTe
Knaeuwy Enter)

writeIn{ 'Bu esend qucno ", N):

readin

end.

{ 310 onepateop nycToro esoja. 3neck
Nnporpdadda ONATE NPUOCTAHOBUTCA H
CyneT OMMAaTL HAMATUA KNasuuW Enter.
3a 3TO BPEMA Bbl YCNEETE NPOCHOTPETH
BHBOA HA 3KpaHe. ITOT NpWen Hul
PEKOHEHAYEM WCNONL20BATL, 4TODN He
HamuKaTL ATL+F5 nocne oKCHYaHWA
paboTH NporpaMus }

Kpacuebir BbIBOA Ha dKpaH

PaccMoTpiM ellie ORHY 3a7a4y: 3871aTh € KIABUATYphl UBeT (hora (akpa-
Ha), CHMBOJOB H KOOPAMHAT A4 BHBOAA TEKCTA, 4 3aTEM BHEBECTH
TEKCT B OKHO € 33JaHHEIMH KOOPAWHATAMH.

[Ipoaymaem anTOpHTM pellleHHA AARHOH 3aauH {pHc. 2.9).
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Brnok 1

OuumeTia skpaHa.
YeTaHoBKA TEKCTOBOND OKHa

|
bnok 2

Beoa upeTa akpaHa

|
Brok 3

BB UB&TA BLIOABASMbIX
CHMBOIOR

[
Bnok 4

YeTaHoBKa LRETa
aKpaHa

[
brnok 5

YctaHoeka UpeTa
BblAaBaeMbIX CHMBONOE

[
Bnok 6

Beog koopgyHar XY
ANA BLIBOAWMOTD TBKCTE

|
Brok 7

OMKMeTKE FKpaHa

[
Bnok 8

MoanUMOHHWpOBaHWE
Kypcopa B TOMKY XY
|
Brok 9

BeiBog ToKCTE HA KPaH

Puc. 2.9. AnropuT™ pelleHus 3aaadum npumepa 2.9
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Mpumep 2.9. KpacBeiil BHBOA TEKCTa

program Inp Color;
uses

Crt; { NonknodeHwe BUONMOTEYHCTO HoAynA Crt }
var

{ OnvuweM nepeMeHHsie, rae OyAyT XPAHWTLCH
UseT awpaHa — C11 W uBeT BhNagaemsx caMsonoe — C12 )

C11,C12: 0..15; | 0..15 — 370T TUN ONA NEDEMEHHBIX
HA3bLBAETCA WHTEDBANLHUH. B AaHHOM
ChyHde 3HAYEHWA NEPEMEHHBX MOTYT
MEHATBCA B MHTepeane oT 0 go 15.
34eCh Ml MMeeM OTPe3oK (MHTepean)
Gaszosore Tuna integer. ManuTpa
UBETOR NEMAT WHEHHD B 3TOH
WHTepeane }

XY dinteger: { INf XpaHeHun KOOPAMHAT }
begin

{ bnok 1: }
Clrscr;

{ Huwe cnegyet Buizoe npouedyps Window(X1,Y1, X2, Y2) uz
wonyna Cri, KoTopas COPEAEnAeT Ha 3KPaHe TEKCTOBRDE
OKHO. {X1,Y1) — KOODOMHATH BEPXHEro NeBoro yrna
OKHa, {X2.Y2) — KOOPOWHATH HMMHErC NpasBero yrna }

Window(20,5,60,20) ;

{ Bok 2: }
write( 'Bseaute UBeT ONA JKpaHa: ')

readin(C11); { 3pec, pabota nporpamml
NPUOCTAHABIHBAETCA W OMMAAETCH
BBOA HOMEpa LBETa 3JKPaHa
B nepenedHyn C11. Bo epeMa pabotsl
Nporpanky Cnefyer BBECTH YMCRC W
HakaTe Enter }

{ Bok 3: }
write{ 'BeeguTe UBET ONA CHMBONCE:');
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readin{C12); | OmMnaeTcs BBOA HOMEPA UBETA
CUMBONOR B nepenedHyw C12. Bo spend
paboThl NPOTrPaMML CNeNyeT BBECTH
4MCNC M HawaTL Enter }

{ bnok 4: }

TextBackGround(C11}); { Bubop tOHOBOTO UBETA }

{ Baok 5: }

TextColor(C12); { BuGop UBETA BbIBOAMMLIX CWMBCNOB }

{ bnok 6: }

writeIn{ Bseaute KoopawHate X u Y'});

readini{X.Y); { OmMpaeTCs BBCA KOCDAMHAT ANA
BHEOOMMOTO TeNCTa. Heobxonumo
BBECTH NBa 4YACNa (KOCPAMHATH) Yepes
npoten u HawaTe Enter.
[TOMHUTE, UTO
KOODIHHATH BHYTPM TEKCTOBOIG QKHA
OTCYUTLIBALTCH OT ero Nesoro
BEDXHEMD yrna. B Hawew oKHe
16 ctpok w 41 cTonbeu}

{ bnok 7: }

Clrscr; | OYHHUMA QUMCTKM 3KDEHA B NAHHOM

CNy4ae O4UCTMT He BECL JKpaH, a
TONLKO 33NAHHOE TEKCTOBOE OKHO }
{ Brok 8: }

GOToXY(X,Y):{ No3WUUCHUPORAHWE KYpCODa B TOMKY
C KoopauHaTtamwd XY }

{ Broxk 9: }
writeIn(' My OTAWYHC BROAWM C KNABRMATYDRLI!'):

readin { 3101 "nycTod" cnepatop readln
33/eDHHBAET HaC B JKDaHE NONLI0BATENA.
Boaspat B cpefy Turbo Pascal Npoucxoaut
nocne HawaTtua Enter }

end.
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3apaHve 3HAYEHHUA NepeMeHHbIX AATHUKOM
CnyHanHbIX Y1cen

Ecth eme oaun cnocob 3aHeceHHA AaHHBIX B TIepeMeHHble — BHI30B
AATUMKA CAYYAHHBIX YHCEN, KOTAa KOMTTBIOTED CAM BLIZIAeT caydyaHHoe
YHCIO 3 YKA3aHHOTO AHAHA30HA.

3agaauM 3THM ciocoboM 1BET sKpaHa. BMecTo BTOpOTo GioKa
B TIpOrpaMMe TTOCTABHM BEIZ0OB JaTYHKa cAy4YaHHBIX yHcel Random(X).
Ho nepea sTuM 0643aTeIbHO HYKHO BRITOAHHTD NPOIEAYPY HHHIHA-
JTH3AITHH JATYMKA, HHAYE OH OYeT BHIABATH HaM HECAyUAlHbIE YHCITA:

Randomize; { WHWUManW3auMa AaTyWKa CAy4aiHex YHCEen

NPCBCOMTCA OOWH Pas B Nporpamme }

C11:=Randem{16);{ B peaynbTarte nepeneHHod C11
NPYCEAGHBABTCA UENDE CNYYAHHDE YWCno
M3 AuanaacHa 0..15.
PeaynsTat dvHrkumm Random{i)
CRy4aiiHoe YWCNo M3 AWanasoHa 0. .N-1 )

3AMEYAHHE

el Ha camom Oeac wacmosuu ApoIpamiatibil DIMHHK CAYHATHBX HHCEA
cogdamy Heeomoncno. Pynxyus Random emdaem nceedocaymannsie wicaa. Fmo
JHas, Ao MHCAA, BHORALIBIE PUHKHCH, HOPONCIOMEA 1O OHpPCOLacHHON
JGKOHOML’PHOC!?IH. 9!?-':‘.7 JﬂKOHOMfPHOC”fb npaagmaﬁa FHAK, 'ﬂﬂoﬁbf Kﬂ‘j’ﬂﬁofb,
w0 ucaa nodyuaomcs cayuausant. Odwaxo ecau He ucnoaszoeams apoycdypy
randomize, mm&)mg;aj ADH janycke npotpamatsl HOCACCOBAMEABHOCME  MUCEN
Bydem oduaxoson. Jlpoycdypa Tandomize «Gcmpaxusacss HAMATBHOE JHAMCHIE
nocatdosameasuocmu. Jlocac ameoro noporcoacmas ROCAcdsameasHocts uiced
CRHAHOBEHINCE ROV yHHKﬂﬂbHOﬁ.

PacemoTpim ellle HeCKOABKO MPHMEPOB HCTTONb30BaHHA (ByHKIIMH
Random.

[ycts HaM HEOOXOAWMO MOAYUNTL CAYYRIHHOE 1BY3HAYHOE YHCD,
TO ecTh yHcao ot 10 npo 95, Jlormka mpocTta: HaM HY:KHO OAHO CAydai-
Hoe uncao 13 30 {MMEHHO CTOMBKO BCETO ABY3HAYHEIX UMCEN ). JHAYNT,
Oyaem HCNoAb30BaTh (hyHKIHIO Random, KOTOpas BLLAACT DAHO YHCAD
nz 90, 10 ectk Random{90). Ho peayasTar Toraa OyaeT AexaTth B AHA-
nazoHe .89, a Ham Tpebyerca 10..99! 3HaunT, HYKHO CABMHYTH NO-
AY4YeHHBIH Anana3cH Bnpaso Ha 10. D10 nenaeT onepanya +10. B nrore
noayyaem caenymilee: Random(90)+10.
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3ananwe 2.12. Hannuire nporpaMMy, KoTopas BBIAAET coob11EHHE
B TEKCTOBOE OKHO. KoopAWHATE 0KHA W KOOPAWHATH A7 co0b11eHHA
IOJKHBL BBOXUTBCA ¢ KTABHATYPHL. [IBeT aKpaHa M LiBET CHMBOJIOB
3afafiTe ¢ TOMOIBIO AATYHKA CAYYAHBIX YHCen.

3ananwe 2.13. Hannuire nporpamMMy, KoTopas BBIAAET coob1EeHHe
Ha TOJHBIH aKpad (6e3 TekcToBOTO 0KHA). KoopannaTte coobienns,
1{BeT 3KpaHa H 11BeT CHMBOJIOB 3a/laiiTe ¢ MOMOIIBIO AATYHMKA caydali-
HBIX UHCeN.

3ANOMHMUTE!

3aaHERa IKDAHA HAH MICKCHIOSOLO OKHQ SHAOAHACHICA 64130801 Doy
npowcdyp: yomaroska yeema skpana — npoycdypon TextBackGround(...),
a ouscnika skpana — npowedypon ClrScr.

Ypok 2.5. 3auem HY>XHbl KOHCTaHTbI
B nporpamme?

brBaloT cayuad, KOTAa HEKOTOPbIE BEAWTMHBI HE MEHSAIOTCA TIO X0AY
BLITTOAHEHHs nporpamMmbl. Jlasa ynobcTea paloTh © TAKAMH BEJIH-
yyHaM# B [lackane nmpeaycMoTpeHa OTAENbHAA KATEropHa — KOH-
CTAHTHL

Jnst Hauana npocTod NpHMep:

MNpumep 2.10. Pacyer ckopocTi Tena NpM nageHnM C BaluHK
Program Piza;
var
G,V H: real;
begin
G:=9.8; | 313 nepeMeHHas BCErna WHEET OAHC 2HAYHEHHE
W HE W3IWEeHAET ero
N0 XCAY BHMOMHEHWA NPCTDAMHLL }

write{ 'Beeaute BbCOTY DalHu:'});
readin(H); V:=Sqrt{2*G*H).

writeIn( CkopocTh nagenun’ :20,V:7:3);
! Ha ebiBoauMbA TekcT ebiaenseTca 20 nozuuwii }

readin
end.
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Jlnsa narnsanocTH B hopMyae BRIYHCIEHHA CKOPOCTH NAJIEHHS MBI
HCIIONb30BAJIM TEPEMEHHYIO G, KOTOPadA, OAHAKO, B IEHCTBHTEIBHOCTH
He Mensaace. V1 370 HeyIMBUTEBHO! OHA TIPEACTABNSIET YCKOPEHHe CBO-
Bo/IHOTO TAIEHNA, KOTOPOE, KAK H3BECTHO, ECTH BEIHUHHA ROCIROAHMAA.

Jlna Toro 9To6E IBHO YKA3ATH B IPOTPAMME, UTO BeTHYHHA G He MO-
KEeT HBMEHHTBCA, IePEHECEM o€ OTTHCARHE B OT/IENBHETH pasfiel — pas-
Ien OITHCAHHS NOCTOANHBIX BEJIMYHH, HITH KoHcmanm (CM. CeyIoIHi
npumMep). Tem caMbIM MBI TokaxeM Ilackanmio H 4enoBeKy, KOTOPHIH
GyneT 4NTaTh HAllly NPOTPAMMY, UTO STY BEJTHUHHY Helb3d MEHATH 110
XOAY BRINOTHEHHS NporpaMMH. (JHA oaydaeT cBoe 3HaYeHHe oJHH
pas ¥ He MOKeT OEITH H3MEHEHA.

MNpumep 2.11. MNporpamma NpK MCNONB3OBAHMM KOHCTAHT — GOMEE NOTHYHA
1 unTabenbHa

Program PizaZ;

const | 3TC pasgen ONMCAHWA KOHCTAHT.
OH HaxoauTca nepen pasfencH var }
G=9.8; | Tun KOHCTEHTH ONPEAENAETCA @BTOMATHYECHM,

no gopwe 3anuck Yicna. B JaHHow chydae
M3-33 HaNWM4WMA NBCATHHHON TOYKM
ato TN real }

var V. H: real;

begin
write{ 'Beegute sbicoTy GaWHW:'):
readin{H); V:=Sgrt{2*G*H);

writeIn{ CxopocTs nanenus ',V:6:3);
{ Y1oGbl TEKCT W YMCNO He "CAMNAWCL",
nocje TeKCcTa BHYTPH anocTpodos noBaeneH
npoben }

readin

end.

HMcenonn3oBanve KOHCTAHT BREINOJIHAET ele nBe [])yHK].l}IH. Bo-
NMepBhIX, OIIMCHIBAdA BEIHYHHY B pa3fiefe KOHCTAHT, MBI NOACTpaxo-
BBEIBaeM CaMH Ceﬁﬂ, '—IT06]:I ca yqai’mo HE€ H3MEHHTE €€ B NpOTpaMMe.
(BaM, HaBepHOE, 3TO 3aMEedaHHe KaXXeTCd TAYIIbIM: KaKk MOMKHO TakK
OIJJHSHTBCHI Ho TpH HAaTHCAHHH 60J1]>]]JHX, MHOTOCTPAHHYHEBIX NTPO-
rpaMM aTO CTAaHOBHTCA aKTyaJIbeIM.)
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BD-BTD])];IX, KOHCTAHTH! OKa3bIBaAlOTCA HYXHBI IIPH o6 bABIEHHH
HOBBIX THIIOB JaHHBIX — MaCCHBOB. (36 3TOM MEI TNOTOBOPHM B TEME 8.

3ananune 2.14. BeruncaHTe JIWHY OKPYKHOCTH H IJIOIAAbL KPyTa.
Paanyc nomxen BBOIUTHCA € KIABHATYPHI.

BeiBoADI

1. JaHHEBI€, C KOTOPLIMA pab0TaeT TPOrpaAMMa, XPAHATCA B AYeiKax.
Kaxpaa Aadeiika HMeeT HMA W THN AaHHbIX. [aMensiembie ayeiikn
HA3BIBAIOTCA fEPEMEHHBIMU, HEH3MEHACMbIE — ROCIMOSHHOLMIL.

2. Slueiikn, ncnoab3yeMble B TPOTPAMME, ONTHCHIBAIOTCA B Pa3fenax
const 1 var.

3. Jlns XpaHeHHA NeABbIX YNCEA MCIOAbL3YETCA THII AaHHBIX integer,
a 17151 XpaHEeHHA BEIECTBEHHBIX — real.

4. Kaxabiii THII AaHHBIX MMEET CBOH onepallik B pynkunn. Ocobenno
3TO Ba’KHO /1A THINA integer, koTOPEIA HMEET /IBE ONEPAIHHA Aee-
HUA — div 1 mod.

5. /las npecOpazoBanna 3HAYEHMI TMNA real K THITY integer HCmoab-
3YIOTCA CNelHanbibie pyHKIMH — trunc 1 round.

6. Ilpw 3anncH apHdMeTHYECKHX BRIPAKEHHH HYKHO ITOMHHTE O IIPH-
OPHTETE ONepalliil W 0 THIe JAHHEIX, KOTOPHIH NONyYaeTcd B pe-
3yJBTaTE.

7. HauanpHble 3HaYeHHA NepeMeHHBIX MOXHO 33aBaTh NyTeM BBOAA
€ KJaBHATYPHL HIN ¢ TOMOLIBIO AATYHKA CAYUaHHBIX YHCeN.

KoHTponbHbIE BONPOCHI

1. Tne xpanATcs Bce RaHHBIE, € KOTOPBIMH paboTaeT nmporpaMma’?

2. Yew pasmHuamTCA MeXLY COO0H MOHATHA uMa suelixu, adpec sueli-
KU W 3HaneHue suetiu?

3. Kaxkoil TN AaHHBEIX HCTIOAB3YETCA AJ XPAaHEHNA 11EABIX THCEeN?
A pna ppoOHBIX?

4. Yro CACAYET CACAATE, €CAH B NIPpOTpaMMe HCITOAL3YETCA BCIHIHHA,
HE HE3MCHAKIIAACAH 34 BCE BPEMA pa6OT])] ]'IpD]"paMM])]?

5. Buem paznnune mexay onepanusamu mod, divm /?



o

11.

KoHTponbHBe BONpock 65

3aueM HYXHBI GyHKIHHE trunc ¥ round? B yeM mMexay HHMH pas-
HHNA?

Kaxoe MaxcHManbHOe 3HAUEHHE MOYET NPHEHMATE NepeMenHad
Thna integer? Yrto Aenats, eciH HeOHXOIMMO COXPAHHTD LENOE
yncrao, B 10 pas 6oabinee aToro sHaveHHA?

Kax zanmmcats Ha [Tackane «2,3 B cTenenm 16,7>7?
Yro osHavaeT 3anmuch «1E5», «3E-4», « 2E7»7?

Uto HYXXHO HCIIOAB30BATE, uTOOB N3MEHUTD NMPHOPHUTET BRINIOA-
HEHHA MAaTEMATHYCCKHX O]'[C]Ja]_l}‘IFI?

‘lemy PABHO H KAKOH THII JAHHBIX HMCET BEIDAAEHNHE
trunc{sqrt(2+52 div 8))-sqr{15 mod 4/3)?



TEMA 3

Yuumca pabotatb
C CUMBOJ1aMU



B npeapinynieit Teme Mbl pACCMOTPENH THITHL AAHHBIX, MO3BOJAAIONIHE
XpaHUTh M 00pabarTbBaTh YMCaa — 1easle n apobubie. Ho, nepedpa-
3HPYA H3BECTHYIO TOTOBOPKY, HE YUCIAMH €AMHBIMH KHBET POTPaM-
smuct. Kpome umcen, [lackans ymeer Takxke paboTaTh ¢ CHMBOJILHOM
nHbopManned. a1 kamaoro CHMBOJA B NPOTPAMME BHIZIEASETCA
0TAENbHAS AYeHKa CO BCEMH NMPHCYIIAMH gYelike MapaMeTpaMu —
HMEHEM H 3HAYEHHEM.

¥Ypok 3.1. Kak KomnbloTep NnOHMMaeT
CUMBOJIbI

IToa cnMBoAamMH MBI TOHHMaeM OYKBB M BCE T€ 3HAYKH, KOTOPHIE Bhl
BHANTE Ha knaBHaType. B [lackane mepemeHHble A5 XpaHEeHHS CHM-
BOJIOB HMEIOT THII Char.

Ja KaabM CHMBOJIOM 3AKPEN/AEH CBOI YHCA0BOI Koa. Bee xoaw
CBEAEHDB B TAOMHILY.

KoaoBas tabavua ASCII

QOO6BIYHO 414 XPAHEHHSI CHMBOJOB HCMOB3YIOT KO, HASHBAaeMBIH
ASCII (aMepHKaHCKMi CTAHAAPTHEIA KoX o6Mena HEdopManmen).

Kaxk Bnante, nHpsl 31ech — He YHCIOBEIE JAHHEIE, A TOXE CHM-
BOJIBL, KAXKAKIH 113 KOTOPEIX HMeeT ¢BOH Koa. B KoMIIbIoTepe KoAHl 3a-
NHCAHH B ABOMYHOM BHae. Ha xaxawiii kon Brgeneno 8 GHT, TO ecTh
1 Baiit. [Tomyyaem 28 = 256 nBonyHEIX KonoB. Beero B Tatanue ASCII
256 Kon0B: HaMMeHblIee 3HadYeHHe koaa 00000000, Hanbonbinee —
11111111 (310 235 B TBOMIHOM BH]IE).
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Taénuua 3.1. GparmedT Tabnuuk ASCI (Tabanua KOADB CHMBOJIOB)

Koa | Asow4nbif koa | CnmBon Koa | Asowdnbifl kos | CnmBon
48 00110000 0 65 01000001 A
49 00110001 1 66 01000010 B
50 00110010 2 67 01000011 C
57 00111001 9 89 01011001 Y
90 01011010 z

Onucanve TMna Char u ctaHpapTHbIE (PYHKUMK

MNpumep 3.1, AemoHCTpaura CTaHAAPTHBIX PYHKLMIA AnA paboTts ¢ TMNOM
Char

Program Letterl;
yar
W: Integer;
X: Char;
begin
Xo="L": { B CHMBONLHYID nepeneHHyn X
3anucand cumeon LT}

writeIn{(X);

N:=0rd {X); { ®ynkuwa Ord BO3BpAWAET KOA CHMBOAA,
32HECEHHOTO B NepeHeHHyn X, TO ecTh Kof
Bykes 'L’}

writeIn(i);
Xi="A":
writeIn{(X);

X:=Chr {N); { ®ynkuua Chr BOZBPAWABT CHHBON
NG 3a03HHOMY KoNy. CeWuyac B NepeHeHHoH X
OKA3aNCA CHMEQA 'L — MMEHHO Ero KOo4 Mbl
TONLKO YTC 3aNUCand B nepeneHHyn N }

writeln(x):
readIn
end.
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[1pu BEINONHEHHH NpOrpaMMa BEIBEJET Ha dKpaH caeyloliee:
L

76

A

L

Mpumep 3.2. Beoa cHMBONOB C KNaBUaTYpPH

FProgram LetterZ;
var
XY :Char:
begin
writeIn{ 'BsenuTe HEeCKONLKC CHMBRONGB:'):
readln{X);
writeln(x):
writeln{ 'BeegHTe elle HECKONLKD CHMBONOE:');
readIn(X.Y});
writeIn{X,Y);
readin
end.

3anycTHB DporpaMMy Ha BHITOAHeHHe, BBE/IHTe ¢ KAABHATYPHI
nocaeI0BaTeAbHOCTh CHMBOAOB (HanpHMep, ABC) W HaxkMHTe Enter.
IIporpaMmMa BrIBefieT elHHCTBEHHEIH CHMBOI!

A

B oTBeT Ha BTOpOE MpenA0KeHHE BBEAUTE ¢ KAaBHaTyphl CAT. Ha
JKpaHE NOIYIHM CAEAYIOIIEe:

CA

3AMEYAHHE

Hepenierras muna Char ADUHUMACH IOASKO O0UH CHABOA H) 86E0eHHOI
CHMPOKH. 5%71{ 8600 CUMBOAB HE JAKARMAKNCA 6 anoCmpodsi. HMaitar o6~
Pajos, & REPEOM CAYHAC H BOCOCHHBIX CHABOAOB JANOMMIACA MOABKO O0HH, 80
smopom — dea.

MO}I{HD OH]JEIIBJ]HTB H CHMBOJBHBIE KOHCTAHTHIL
const Leto="X";



70 Tema 3. Yuumca paboraTb ¢ CUMBOAAMK

¥Ypok 3.2. Tun Char — nopaakosbiil Tn!

B Tafamiie KOAOB BB MOTTH 3aMETHTE TAKYIO 3aKOHOMEPHOCTD!

Pl 27 3T < 97 AT BT 0T e YT < Y <
'7' ... (KOZB CHMBOJOB YTIODSAAOUYEHD ).

Taxum obpazoM, s KaxkAOTO 3jaeMeHTa THHa Char Bceraa ects
NpeAllecTBYIOIHMH H NocAeIYIOUHH 3aeMeHTH. Tako# THIT JaHHBIX
HA3BIBAETCA nOpAoxossin. Tun Char — nopaakoseii . Tun Integer
TaKXe IBAAeTCA NOPAAKOBEIM.

Mpumep 3.3. CTaHAPTHHE (hYHKUMH, NPUMEHAEMBIE K NOPAAKDOBOMY TUNY
Frogram Letter3;
var
X1.%X2.X3.%4: Char;
begin
X1:="L";
writeIn{X1};

X2:=Pred (X1); { ®yHkuna Pred eoaepamaet
npequecTRyLWA INeneHT
OTHOCHTENLHD 3HAYBHUA
nepeneHHon X1 }

writeIn{ 'Pred=",X2):

*3:=Succ (X1): { OyHKUMA SuCC BO3BpamaeT
NOCNENYOWHA 3NEHEHT
OTHOCWUTENLHO 3HAYeHUA
nepeneHHoi X1 }

writeIn{ 'Succ=",%3};
readin
end.

H])H BEINNOJHEHHH nporpamma BRIBEJET Ha BI(]JaH CJ]B,I[y]OlLIBe:
L

Pred=K

Succ=M

3ananve 3.1. Hannnoire mporpammy paciindpoBkH 4-6yKBeHHOTO
OAHOCAOBHOTO coob1enna. [1na nonyuiennd 4 GyKB HYKHO BBECTH
3 cTpoKH:



BrieoAb! 71

+ 13 NepBOI CTPOKH NPOUECTH TOJIBKO NEPBYI0 GYKBY;
+ 13 BTOPOH CTPOKH TPOYECTh TONBKO NEPBYIo OYKBY;
+ 13 TpeThel CTPOKM NPOUECTh MEPEYIO H BTOPYIO OYKEEL

Hasnee pacumdpoBaTe NoAyYeHHBIE YeTHIPe GYKBH 0 TAKOMY afl-
TOPHUTMY: BMECTO TIEPBOT M TPETHEH GYKB TOACTABHTh COOTBETCTBEHHO
ByKBBI, OTCTOAIINE OT HAX 1o aaBUTy Ha ZiBe GYKBBI Ha3aJl, a BTOPYIO
H YETBEPTYIO OYKBH OCTABHTH He3 H3MEHEHHA.

Jna npoBepKH BO3BMHTE IPHMep, NPHBENeHHEIH HHXe.

Brox:

FINISHED

OR

PENDING?

Ha BriBoge nomxHo 6HITh c10Bo «DONE» .

3ananne 3.2. UzpectHo, UTO KOAB NTPONHCHBIX (3arIaBHEIX) GYKB
JATHHCKOTO andaBuTa CAeAyIoT B TAGAHMIle HePepEIBHO APYT 32 APY-
rom. Koasr cTpounsix 6YKEB JTaTHHHLBL TAKKE CIEAYIOT HENPEPEIBHO
ApPYT 3a IPYTOM HA PACCTOAHHH 32 CHMBOJIOB OT NIPOITHCHBIX (HHXKe 110
tabnuue). Ecmm ord('A') = 65, To ord('A")+32 = 97, M 3TO KoA CTPOY-
HOW GYKBHI «a», To ecTh chr{ord(’A’ }+32) = 'a'. Hanmumire nporpam-
MY, B KOTOPO# BRI BBOINTE NMPONMUCHYIO HYKBY { TONBKO naTHHHUIY!), a
NioNydaeTe ee CTPOYHBIH SKBHBANEHT, H HAOGOPOT, O cTPoYHOH GyKBe
NOTYYAETE COOTBETCTBYIONLYIO NPONHCHYIO.

3AMEYAHHE

C PYCCKHMH CUMBOAAAH JAKOTO HOPAOKA HEM 1330 OCOBEHHOMER Op1a-
w3t KOO0BOR mabiuer. JB uacmmHoc, cmpousic Gyken & maluige cacoyon
HE noap;ra, a ¢ pagpsieon 6 ccpcamc anpasuma.

BbiBOoADI

1. Bce cMMBOJH IpanATCA B KOMITIBIOTEDE B BHAE KOJ0B.
2. Ob6BYHO A19 KOAHPOBAHHA CHMBOJIOB NMPHMEHAETCA Taﬁ.rmua

ASCIL
3. KaxknoMy cHMBOJY COOTBETCTBYET CBOH KO,

4. Jns nmpeoOpa3soBaHHs CHMBOJIOB B KOABI H 00paTHO NPUMEHAIOT
dbyHKIIAN ord 1 chr,

5. Tun Char ABASIETCS MOPAAKOBBIM THITOM.



72

Tema 3. Yuumca pabotate ¢ CMMBOAAMM

Koaw 6y1(B]>I JATHHCKOTO a.mj)aBHTa HAYT NOCTEeA0BATENBHO.

Pycckue 6yxsel xpanarea B Tabanne cimeoaoB ASCII ¢ pasprisoM
B NOCEN0BATENBHOCTH KOJIOB.

,[[J]H NOJYy9eHHd CAeJYIOIETo H NPpeAbI AYINET0 CHMBOIA HCNIOB3Y -
T COOTBETCTBEHHO EIJYHK].IHH SUCC H pred.

KoHTponbHbIE BONPOCHI

1.

CKOABKO BCETO PA3IHYHBIX CHMBOJIOB KOAMpPYeTcA Tabauien
ASCII?

Kaxoit 06beM naMaTH TpebyeTcs 4451 KOAMPOBAHHA OHOTO CHM-
Boaa? A aaa 15 cumBoaoB?

Kakoi tin pannbix B [lackane npeHasHaveHd A1a XpaHEHHs CHM-
BoabHOW MHpopMarun? CKOAbKO CHMBOJIOB MOKHO NOMECTHTE
B OZIHY TEPEMEHHYIO 3TOTO THIA?

Kaxoii xon v 6yken «F»? Kakoit cnmBoa koanpyeTca konom 8772

B mporpamme onpeaenens 3 nepeMeHHbie (a,b,c char;). B orser
Ha HHCTpykIH® readln(b.a,c); moab3oeaTenb BBEa TekcT Jlewa.
B xakom MecTe MaMsITH 0Ka3a1aCh KAKAASA U3 BBEAEHHBIX DYKB?

Kakos 6ynieT pe3syabTaT BRITOJIHEHHS HHCTPYKIHH
c:=succ{pred(succ{'D")))?

Kakoe sHaueHHe NOAYIHT TEPEMEHHAA | B OTTEPATOPE
i := pred{ord{'F")-2)?



TEMA 4
Acxopax bynb u ero noruka



B aroif Teme mMb1 06cynim Bonpock, cazannbe ¢ Pemennamu. Mmenno
TaK, ¢ 00abNIoH OyKBEL. MB1 pasbepeM, Kak e KOMIBIOTED IPHHHMAET
penrenHa. KoHeYHo, KOMIBIOTEPY HE TIPUXOAWTCA MPHHHMATE TAKHE
CJI0AKHBIE PEIEHNHS, KaK YeaoBeky. OAHaKo JOTHKH M ONpeaeaeHHOCTH
B NOBE/IEHHH KOMITbIOTEPa Kyaa fosbnie. CoOCTBEHHO, HHKAKMX KoJe-
Gannil y Hero 1 He ObiBaeT. Kas bl pas, Koraa KOMIBIOTEP TPHHHMAET
PEIIEHHE, OHO YETKO H OKOHYATENbHO — HJH J1a, HitH HeT! CornacHTecs,
A0AIM NoA00H0H PENTHMOCTH 3a4ACTYIO HE XBATAET.

Ypok 4.1. Heo6xoanm ewe oAMH TUN —
norunyeckuni!

ITorosopum o punocody, a HMEHHO — O JTOTHKE.

Jlornka onepHpyeT yTBepkaeHHAMN. JI060e TOTHIECKOe YTBEPK-
IeHHe MoxkeT ORITh MO0 HCTHHHEIM, THG0 AoxHbIM. TIpH peniennn
MHOTHX 3371a4 BO3HHKAET CHTYaLHs, KOTJa TpeGyeTca IPoBEpHTD He-
KOTOpoe yeaoBHe {chopMyIHPOBANHOE B BHAE YTBEPXKAEHHSI ) H B 3a-
BHCHMOCTH OT pe3yJbTaTa NPoBepKH (MCTHHHOCTH YTBEPXACHHA)
N POM3BECTH T HIH HABIE ReHCTBHA:

+ eciam YCJOBHE BBITIOJTHAETCA, TO PE3YIBTATOM 6y,E[BT «HCTHHa¥,
+ eciam YCJ/IOBHE HE BBEINWIHAETCA, TO pe3YIbTaTOM ﬁy,ILET «JTOKD»>.

Hanpumep, yTBepik/eHHe «4 > 3» ABASETCA HCTHHHBIM, 2 YTBepX-
Ienue «2 > 3» — JOKHBIM.

Takue BrIpakeHHs HASHIBAIOTCS Gy2eebi (N0 HMEHH aHTIHHCKOTO
mareMarika /Ixxopaxa Byaa). ObaacTe MATEMATHKH, KOTOPAst M3y4aeT
meHcTBHA ¢ GYyIeBHIMH BB pAKEHHAMH, HASHIBAETCA Oypaeaoil anzebpoti
HITH arzeGpotl 1ozuKi.
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Jlornyecknii Tn paHHbIX (Boolean)

151 XxpaHeHNA pe3yAbTATA IPOBEPKH YCIOBHSA BBEAEH JOTHYECKHH
N — Boolean. [lepeMenHble TAKOTO THNA HA3KIBAIOTCA GYACELIMU
nepeMeHHOLMU.

Mpumep 4.1. bynesbl NepeMeHHbe B NpOrpamme
Program Booll:
var ¥X: integer;
Bol:Boolean;
begin
=4
Bol:=X = &; | 3T0 yTEEDRAEHHE WCTHHHO }
writeIn{Bol);

Bol:=X < 3: | 370 yTBEpHKIEHWE NOMHO }
writeIn{Bol);

readIn
end.

Hp}l EBBINIOJTHEHHH NMpOorpaMMEl Ha 3KPaHe MBI NOWIYYUHM CIeaylolee:

TRUE
FALSE

Yro taxkoe TRUE 1 FALSE? 3TO 3HaueHHs JOrHYECKOTO BEIPAKEHWS:
TRUE o3HauaeT «MCTHHay, a FALSE — «ToXb».

Onepauwyn OTHOLWEHUA

B norWueckux ycA0BHSX MCTIOAB3YIOTCA ONEPAHHM OTHONIeHHs. Bor
KAK OHM 3aTIHCHIBaIOTCs Ha a3bike [lackans (taba. 4.1).

Tabnmua 4.1. 3anuce onepauuit OTHOWeEHKMA Ha Askike Mackanb

OnepaluA OTHOWEHHA 3anuck Ha Azbike Turbo Pascal
Menswe <
Mensbwe nan paBHO <=
Bomase >
Bomaswe nan pasHO »=
Pasno =
He pasno <>
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BEOA-BbIBOA OYNEBCKMX NEPEMEHHBIX

byneBckne nepeMeHHBIE MOYKHO BHIBOJIHTh HA 3KPaH, HO HEJb3s BBO-
AHTH C KAABHATYPHL. /119 3TOTO NPUXOAUTCSA BBOAHTH NEPEMEHHYIO
APYTOTO THITA, CPABHNBATL €€ ¢ 00PA3IIOM H 10 pe3y/IbTATAM CPABHEHHS
YCTAHABJIHBATL 3HAYEHHE JOTHYECKOH nepeMenHoH.

Mpumep 4.2. Kak BBECTH € KNABMATYPH NEPEMEHHYIO ByneBCKoro TMna

program BooleanInput;

var eat:boclean;
ch:char;

begin
write{ ' Tol xouews ecTk [y/nl?: ")
readin{ch);
eat:=ch = 'y';
writeIn{ 'Teo# oTeer:' eat);
readin

end.

Ypok 4.2. Jlorudeckue (6ysieBbl) onepauuu

YacTo npHHMaeMoe penieHHe 3aBHCHT OT Pe3yABTATA HE DJHOTO, & He-
CKOJILKMX yTBepxkAeHHH. Hanpumep, «Baca nonyunT ceroaus nsaTepky,
ecav NpHaeT Ha ypok M npaBHabHO BHIMOAHHT 3aaHHey> . JHAYHT,
HY/KHO HAYYHTBCA O0OBEAHAATD PE3YALTATH HECKOABKHX YTBEDKAEHHH
H TIPHHAMATD 00111ee pelnenne. B npHBeNeHHOM TIpHMEpPE 3THM 00b-
€THHEHHEM CAYIKHT o103 <>,

Norudeckoe ymHoOXeHHe (KOHBLIOHKUMA)

B anrefpe NOTHKH ONEparvi CpaBHEHHA B JOTHUECKHX BEIPAXEHHAK
MOYKHO KOMOWHHPOBATE € IOMOIIBIO JOTHYECKHX onepannii. Obcyaum
HX 10 TIOPSIAIKY.

PaccMOTpHM yTBepkIeHHE:

x<Twx>3

JBa oTHOLEHHA CBA3aHHI co1030M «H» (and).

CornacHo npasunaM Gynesoif anrebpsl, KOMGHHATINSA ABYX JOTH-
YeCKHX BHIPasKeHHH, CBASAHHEIX MexXay coOoi COI030M «Hy, BCETAA
ABNSETCA NCTHHHOMN, €CTIH HCTHHHBI 062 BEIPaskeHNd.

JTa oNeparys HA3BIBAETCA AOZUHECKUM YMHONCEHUEM, HITH KONB-
rouxuued. Ha Tlackane oHa 060sHavaeTeA Kak and.



Ypok 4.2, Norvueckue (Bynestt) onepaumu

Taénuua 4.2. Tabarua UCTUHHOCTH ANS ONEpaLii NOTHYECKOTD

YMHOXEHHWA

Onepana 1 Onepauusa OnepaHa 2 Pezy nurar
True and True True
True and False False
False and True False
False and False False

Jlornueckoe cioxeHne (AM3BLIOHKUUA)

PaccmoTpHM yTBEpXRAEHHE!

x> 100 nmx <10

BripaxeHHs MOKHO CBA3BIBATE COI030M «HJIH {Or).

Jlornueckoe BHIpaskeHHe, CBSI3aHHOE COI030M <«IIH ¥, BCET/IA T0KHO
{ false), ecan noxHE 06e ero yacTH. Bo Beex Apyrux cayuaax pesyss-
TATOM OYAET «HCTHHAY (1rue).

JTa onepauusa Ha3HIBAETCA A0ZUUCCKUM CAONCEHUEM, TN OUIBIOHK -
uueii. Ha Ilackane oHa ofio3HaYaeTCs Kak or.

Taénuua 4.3. Tabarua UCTUHHOCTH ANA ONEpauri AOTHYBCKOTD CIOXKEHMS

Onepang 1 Onepauun Onepang 2 Pesy nbrar
True Or True True
True Or False True
False Or True True
False Or False False

Uckniovaiowee UK (cnoxeHue no moaynio 2)

PaccMOTpMM yTBEpRKACHHE:

anbo x> 5, mbox < 0

Bripaskenns cesizankl mapo <a1bo-a1n60».

Takoe yTBepaaeHHE HCTMHHO, KOTAA HCTHHHO TOJBKO OAH0 H3 ABYX
COCTABASIIDIINX €T0 YTBEPKACHHH.

MorkHo cpopMyAMPOBATE 3TO HHAYE: JOTHYECKOE BBIPAKEeHHE HC-
THHHO (true), €CJIN €T0 oNnepanabl pa3aH4HEL.

Jannas onepanna naswsaetca uckuwouaouwm HIM. Ha ITackane
oHa 0003HAYAETCS KAK XOT.
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Tabnuua 4.4. Tabnula MCTHHHOCTH ANA ONepaLi Haknodatowero UK

Onepana 1 Onepauusa OnepaHa 2 Pezy nurar
True Xor True False
True Xor False True
False Xor True True
False Xor False False

Kak elrle Mo%HO IONYUNTS 3TH pe3yasTaThl ? [IpeacTaBim 3HaueH e
true kax 1 {(morMueckyio eauHHLY), a Talse — kak O (normueckni Hoab).

Tenepb CA0XKWM 3TH 3HAUEHHA W BO3LMEM OCTATOK OT AEAEHMA
NMOJYYEHHOTO pe3yJbTaTa Halleao Ha 2 {(mod 2). BTa onepauHa Ha3bl-
BAETCA TAKKE cAoxcenuem ne modyawo 2. Slcho, uto pesyasrar Oyner
BCET/IA MEHBIIE ABYX.

Noruyeckoe oTpuuaHue (MHBEpPCUA)

PaccMOTpUM yTBEpAKACHHE:

nHe (x> 100)

BripaxkeHne oTpH11aeTCA YaCTHLEN «HE>.

PeaynbTaT onepanyn NPOTHBONOACKEH OTPHIIZEMOMY YTBEDK-
nenuw. Ecnn yrBepxaenne 0mA0 HCTHHHEIM (True), pe3yabTaTom
Oyner «nomp» (Talse). M naobopoT, ecau yTBepAaenHe ObII0 A0KHLIM
(false), To noayunTca «<ncTnnar {true).

JTa onepalnA HA3bIBAETCS A0ZUYECKUM OMPUUAHUEM, AOZUUCCKUM
HE nnv unsepcueii. Ha Ilackane ona obo3navaeTtcs kak not.

Tabnwuua 4.5, Tabnuua MCTUHHOCTH ANA onepaumu norvveckoro HE

OnepaHa PesyneTar onepaunu not
True False
False True

MpumeHeHWe NorMYeckuX onepaumii B nporpamme

Mpumep 4.3. florMyeckne onepayuu B NporpamMmme

Program Beol 1;
var ¥X: Integer;

Bel, OnBol, Rez: Boolean:;
Begin

Xo.=4;

Bol:=X>3;
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nBo1 :=X<3;
writeIn{ 'Bol=",Bol);
writeln{ 'OnBol=",0nBo1);
Rez:=Bcl and OnBol;
writeln{'Bol and OnBol=",Rez);
Rez:=Bcl or OnBol;
writeIn{ 'Bol or OnBol=',Rez);
Rez:=nct Bol;
writeIn{ not Bol=",Rez);
readin

end.

H]JPI BRHIIOAHEHHH NPOIpaMMbl HMCEM Ha SKPaHC CASAYI0IES:
Bol=TRUE

OnBo1=FALSE

Bol and OnBol=FALSE

Bol or OnBol=TRUE

not Bol=FALSE

Mpumep 4.4, CocTaBAEHHE NOMMYBCKUX BBIDaKEHMH

Program Bol 2

{ BBeAEM NOrWHECKWE NEpeHeHHHe, KOTopbe GyAYT ONpefensThb
*APAKTEPHCTHKN CTYOEHTa.
COCTEBMM BHDAKEHHA, ONPEASNANWME, ABNABTCA MM CTYAEHT
NERBOKYRCHUKCH W NONyYanliMK CTUNeHaWD }

var
Price:Boolean; | Onpenenser Hanuuue
CTUNEHAMH ¥ CTyOeHTa }
Kursl:Boolean: { Onpenenser. fBSETCA NA
CTYAEHT NEPBOKYPCHHKOM }
Rezult:Boolean; | Onpenenser pesynLTar }
begin
Price:=True; [ NyCTb Hall CTYAEHT NONy4aeT
CTHNEHOMD }
Kursl:=True; | NyCTb CTYLEHT - NEPBOKYPCHMK }

Rezult:=Price and Kursl;
writeIn{ "CTyneHT - NepBOKYPCHWK cO CTHNeHOWeR? - ',
Rezult};
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Price:=False; | NyCTb Hall CTYAEHT He Nony4aert
CTHNEHOMD }
Rezult:=Price and Kursl;
writeIn{ "CTyNeHT - NepBOKYPCHMK CO CTHNEHOWed? -
Rezult};
readin
end.

I1py BHINOAHEHHN NMPOTrPaMMBbI HMEEM HA 3KpaHe CAeAyIollee:
CTYAEHT - NEPBOKYPCHMK CO CTHneHAawei? - TRUE
CTYNEHT - NepBOKYDCHUK CO CTUREHAMen? - FALSE

3aaanne 4.1. Onpeaennte B nporpaMMe 4 10THYECKHX NMEPEMEH-
HBIX, KOTOPbIE COJIEPXKAT CASAYIOIIYI0 HHPOPMAIHIO 0 A10A9X:

Married — «HCTHHAY, €CAH YEN0BEK AKEHAT (3AMYKEM );

Blond — «HcrMHas, ecAd ¥ 4€J0BEKA CBETJbIE BOJIOCH];

Male — «MCTHHA¥, €CJH YEA0BEK — MYAKIHHA;

Employed — «MCTHHAY, ecin uen0Bek paboTaeT.

CocTaBbTe JOrHIecKNe BEIPAKEHHA, C TIOMONIBIO KOTOPHIX MOKHO
ONPEAEANTD, ABAAETCA AH YEA0BEK:

1) 3amysxcHel XeHIHHOH;

2) HeXeHATHIM MYXYHHOH;

3) HesaMyXHe# 610HIHHKOM,

4) HespaboTHOl He3aMYXHEN KenIHHO;

3) nnbo HexenateM, THO0 Ge3pabOTHEIM, THEO M TEM H APYTHM.

MpuoputeT NOrMHMeCKMX onepauuin

IIpH o6beaMHERHH HECKOABKHX JOTHYECKHX ONMEPALHA HYXHO NOM-
HHTb, YTO OHH, NOACOHO MAaTEMATHYECKHM ONEPALUAM, NOTYHHEHH
npaBHIaM NpHopHTeTa (Tabia. 4.6). /Lna nsMeHenHAa NPHOPHTETA BHI-
NIOTHAEMBIX AeHCTBHH HeoOX0AHMO HCNOMb30BAT CKOGKH.

Taénuua 4.6. MNpUOPHTET AOTHYECKMX ONepalii

MpuopuTeT Jlornveckan onepauma
1 {caMBIH BRICOKHIT) not
2 and

3 (caMBIfi HH3KAH) or, xor
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Onepaunn X0r M 0F HMeI0T OJWHAKOBEIH NMPHOPHTET, H 3HAYHT, IIPH

OTCYTCTEHH CKDﬁDK, BBITIOMHAIOTCA CAEeBa HallpaBo.

3ANOMHWTE!
Pmo ovens eancro! @uopumﬁm AOBOR ONEPaYHI CPABHEHHA HUHCE,

Hear if AOBOG AOTHMECKOLT oRepalt. Smo JHAHHN, MO HpH OBBEORHEHIH gpas-
HEHHEE APH HOMOUH AOTHMECKUX OREPAYHI KANCOOE CPABHEHIIE HEOBXODUMO 83
6 crofiu. ﬁfanpamcp, ymecpmedeniie 2 s X s 4 doaycno Grims Janucano Kax
(2<=x) and {x<=4).

BoiBoADI

1. CymecTBYIOT YTBEpPKAEHHS, OTHOCHTENBHO KOTOPBIX MOXKHO OJHO-
3HAYHO CKA3ATh, HCTHHHBI OHH MH JOXHHI.

2. JlnA 3anMcH pe3yNBTaTOB TAKHX YTBEPXKIEHHUH, a TAKKe 171 aHATH-
3a YCAOBMH HeoGXOMMM elle OIMH THI AaHHBIX — Boolean.

3. /laHHB1€ 3TOTO THNA MOTYT MPMHHMATE OIHO M3 ABYX 3HaYeHHH: true
(«McTHHA» ) Wan false {(«WIoXKbs ).

4. IIpn cocTaBi€HHN BRHIPAXKENHA A4 aHAAM3a YCAOBHH MCTIOAL3Y-
WTCA OTIEPAIMHA OTHOIIEHHH: >, <, =, <=, =, <>,

5. Jlag o6beAHHEHHA HECKOIBKHX JOTHUECKHX YTBEPKACHHI B 0JIHO
HCTIOAL3YIOTCA JoTHYeCKHe onepautu (and, or, xor, not), pe-
3YABTATE] KOTOPHIX OPMHPYIOTES B COOTBETCTBHH € TabaHIaMH
HCTHHHOCTH.

6. [lopanok BEMoaHeHHs AefCTBHI onpeesgeTca CKoOKaMH 1 TIpH-

OpHTETaMH Ol epaum'fl .

KoHTponbHbIE BONPOCHI

Yro Takoe J0TrHYecKOe YTBBI)}KI[BHHE?

CKOABKO paz/NYHbIX 3HaueHHH MOTYT TPHHMMATh JOTHYECKHE
yTeepxaenns ? Kax onn obo3Hagalorea?

Kak zanucate Ha Tlackane yTBEpK/I€HHE «MKC HE PABEH TIATH» ?
Kak sanncats Ha Ilackane yTBepikIeHHe «HTpeK He MPHHALTEKHT
oTpe3ky [3,5]»7

Hemy paBeH pe3yabTaT oNepaltii true or false and false?
[IpaBHABHO N 3a11HCAHO BEIpAXKEHHE {X<0) or (x+2)>37?

Yemy GyAeT paBen peayabTaT onepanuu true xor false xor true?



TEMA 5

AHanus cutyauuu
U nocnepoOBaTeNbHOCTD
BbINOJIHEHUA KOMAaHA,



Bce AJTOPHTME] H TPOTPaMMBL, KOTOPBIC MBI A0 HACTOANLETO MOMCHT.
PacCcMaTpHBAIH, ObLaM JlﬂHeuvaMfH, TO €CTh BBINIOAHAJANCE NTOCAEA0BA~
TCABHG, IIAT 33 NAroM, MHCTPYKIHA 33 HHCTPYKHHCﬁ, HE3ABHCHMO OT
BBeZIEHHBIX AanHBIX. (AHAKo 4acTo ObIBAET HEOOXOANMO BHINOARSATD
PA3HEIC AeHCTBHA B 3aBUCHMOCTH OT TOrg, Kakoc PENIEHHE On110 npH-
HaTo. B mannoii TemMe MBI pPacCMOTPHM, KAK MEHATE NOPAAOK BLITNIOAHE-
HHA KOMAaHA N0 pe3yarTataM NpOoBCPKH HECKOTOPOTO ¥YCA0OBHA.

Ypok 5.1. lpoeepka ycnoBus n BETBNEHNE
B aJiIrOpUTMe

B npenwinymieti TeMe MBI I03HAKOMHJINCH ¢ JOTHYeCKHMH BEIpaske-
HiAMH. MiMenno onW ucnoabsyloTesa B [lackane naa opranusanmu
EeTBJIEeHHsI.

ITycts cTOMT Takas 3afaya:

Ecau ¥ > 3, To BBIBOAWM Ha 3KpaH X.

Brok-cxeMa anropHTMa pelllenH:A 5ToH 3a/laYM BBHITAAAHT Tak
{pnc. 5.1):

Oa
{ncThHa)

'('JI_E"%) / Bribog X /

F 3

Puc. 5.1. baok-cxema anroputma, BuIBOALLETO YMCND,
ec/M oHo Gonble Tpex
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Ha ssmike Ilackanp Takywo cxeMy obpa6aTeiBaeT yCIOBHEIH one-
patop if.

MNonnan n Henoaxana chopma oneparopa if

@opMar 3anvcH onepatopa if caenywoupii:
if <ycnosue> then <onepaTtop=
IIprmep:
if ¥ = 3 then writeln{X);

Mon yenoBHeM 31eck NTOHUMaeTed Jofoe BRIPaskeHHe, Pe3yasTar
KOTOPOTo HMeeT THN boolean.

ITO HenoaHas GopMa AnZOPUMIMA C 6EMBNCHUEM.

HMamennm HeMHOTO Hallly 3a7a4y:

Ecnu ¥ >= 3, To BHIBECTH Ha 5KpaH X, MHAaYe BRIBECTH TekeT 'X < 3.

B oM u apyrom cayuae ¥ HeoGXOAWMO YBETHYHTE Ha 1.

3aeck HCNOAb3YeTCA PACIIMPEHHBIH YCIOBHBIH ONepaTop — ROARAS
gopma semenenus: it ... then ... else ....

(Dopwmar 3anmucH onepaTopa: if <ycnosue> then <ecnepartop-aa> else
<onepaTop-HeT>. {CM. 6iok-cxeMy Ha puc. 5.2).

Het
(nowe) (wcTiHa)

/ — / / o0 /

Xi=X+1

Puc. 5.2, bnok-cxema anropyMtma, BEIBOAALLETO YUUIO, EUTH OHO Bonblwe
Tpex, WA cOOBIIEHHUE «X <3» B NPOTUBHOM Cllydae

B ofniem cayuae CTPYKTYpHasA CXEMa YCAOBHOTO DIIEPATOPA Bbl-
rAAAMT Tak (pHc. 5.3).
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olse then

false (Yeroswe) true

{noxb) (ncTiHA)

Ss3
I

Puc. 5.3. CTpyKTypHan cxema yCIoBHOrO onepatopa If

(S1, 82, S3 — ycnoBnele 0603HAYEHHS ONEPATOPOB. )

3ANOMHMUTE!
Wepca else weasga anasine MoKy ¢ jammozi."

He3zapucMo oT ¢opME! 3alHCH YCI0BHA, NocTe OKOHYAHHS oflepa-
Topa i NporpaMMa CHOBA «COENHUHSIETCSI» M MPOAOIKAeT BHINOIHITD
OTIepaTopHl, CTOAIIHE Noce CTPYKTYPH 1. 3To HATASAHO eMOHCTPH-
pyeT pHc. 3.3. Onepartop S3 BEINOAHsIeTCA HE3AaBHCHMO OT TOTO, KAKHM
Byner pesyasTaT NPOBEPKH YCAOBMA.

PaccmoTpuM 3agauy olpefeleHHsa KoIHYecTBa KopHeH KBajpaT-
HOTO ypaBHeHHs N0 AMCKPHMHHANTY (pHc. 5.4).

Mpumep 5.1. AHAAU3Z AUCKPUMMHAHTA KBAAPATHOrD ypaBHEHHA

program Diskr;
var
A.B.C.D: real:
begin
write('Beeaute Koadpuunentol A B.C: ")
readin(A,B,C);
D:=SQR(B)-4*A*C;
if D >= 0 then
if D> D then
writeIn{'[lBa BEWECTBEHHMX KOPHA')
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else
writeIn( 'OAuH BelleCTBEHHUH KODEHL ')
else
writeln{'HeT BellecTBeHHbIX KOopHeR'):
readin
end.

B aToi 3anaue HCNONB3yeTeA BIGKeHHBIH onepatop if.

/ Beog koadpduumertos AB,C /
I

Briyncnerme AUCKpUMAHAHTA
D: =B*B —4"A*C

Buipog «Hat
BEWECTEEHHLIX KOpHEeR»
BriBog «CauH Boieop ¢flpa
Bemec'raeﬂubﬁ KOPeHb, BeI.I.IBCTBeHHHx KOpHA®,

Puc. 5.4. Bnok-cxema anroputma, onpeAensiollero KoNM4ecTeo KopHen
KBaAPATHOrO YpaeHeHUA NO AMCKPUMMHAHTY

3ANOMHMUTE!

gzbu ucnoasgosanin eaomcernsy onepamopos 1T arose else omwocumcs
K nomeaﬁwy if, Y Komoporo cuge Hent else.

Ochopmnenue nporpamm

BosMoxHO, BB yke 06PaTHAN BHUMAaHHKe, YTO BO BCEX MPHBOXHMEIX
HaMM TIpHMepax MH cleTKa (Ha 2—3 TIO3HLIMH ) CJIBHTAeM ONEePATOpE]
BNpaBo. TaknM crocoboM MBI BRIZIENAeM, HANIpHMED, GI0K onHcAHHA
NepeMeHHBIK var, a Tak)Xe oNepaTopbl 0CHOBHOH NpOTrpaMMBbl OTHOCH-
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TesbHO begin # end. 3T0 MBI feaeM CO3HATENBHO W XOTEIH OBl peKo-
MeHJOBATh BaM NOCTYNIATh Tak Xe. [lackanb NpekpacHo IoHMeT Ballly
NpOorpaMMy, AaXe ecH Bl e BCIO Habepere B oiHY cTpoky. (JAHAKO
Yepes HeCKOMBKO Hel B Hel OyAeT TAxeno pazobpaTbea qake aBTopy,
He TOBOPSA YiKe 0 APYTHX JI019X.

Mp1 pekoMeHAYyeM BCcerfa CABHTAThH BIpaBo BAMKeHHHe dpar-
MeHTHl IPOTPaMME] OTHOCHTENBHO TOYKH BAOXKeHHs. Tak, HaHpHMep,
CTIHCOK NepeMeHHBIY, oNpefieiAeMblX B pas3fiesie var, cae/lyeT CABHTATh
OTHOCHTENBHO CIOBA Var, CTIHCOK ONepaTopoB OCHOBHOH NPOTPAMMEL —
OTHOCHTENBHO Degin M end, a onepaTopsl, BAOKeHHBIe B CTPYKTYPY
if, — oTHocHTenbHO if M else.

[Ipu aToM cooTBeTCTBYIOLIHE Naphl onepaTopos begin v end peko-
MeH/IyeTcA PacNofaraTh APYT Mo APYTOM, Ha OAHHAKOBOM PAcCTOAHHH
OT JIEBOTO Kpasi. 3TO NO3B0OASAET B CAOXKHOH NpoTpaMMe OTCAEAHTD,
KaKoMy oneparopy begin Kakoil onepaTop end cOOTBETCTBYET, M, Ha-
NpHMED, HAHTH NPONYLIEHHHIH onepaTop.

3AMEYAHHE

éocxomcﬁagcmm Aput mﬁopc ApOIpasae AW A ROCAC OREpAMOpa
beqin mucams ongamop end, « nomioas e mcafcag Hitatit GCRAGASING BAOHCCH-
HEE onﬁpamopw. o !‘-'0‘380(?}!6!?! 54'35!;‘3!6&!?.'6 cumga{;ua & AOAGACHE A Hﬁﬂﬂpﬂbu
begin/end.

O aremodon pcxomcﬁagmm FAKHEC HOABIOBAMBCA ApY Hﬂ50p¢ anocmpoqﬁas

# exoBok: HaBpas Aesyio cKOBKY, (DAY HOCMABHNE APASHIo # HOCAE SRHCHISALM
HEKCH mca;cf?g HiAH,

3aaanne 5.1. Hapucyiite 0a0K-cxeMy anropMTMa W HaMIIHTE
N pOTPaMMy, KOTOPasA aHAMTH3HPYET BBEAEHHOE C KJAaBHATYPH YHCIO
W BHIIAET HA 3KPaH:

+ YABOEHHOE 3HAYE€HHE YHLA, eCTH JHCA0 NOJ0XHTEeTbHOE,
+ abcoaoTHoe 3HAYeHHe JHCOa, eC/TH YHCI0 OTPHUATEIBHOE.

3aapanne 5.2. HapucyliTe 610K-cXeMy anTopHTMA M HANHIIATE
NpoTpaMMy, KOTOPad aHANH3HPYET BBeJleHHOe ¢ KIaBHATYPHl YHCIIO
Ha YeTHOCTH M coofaer o pesyasrate. enonpsyiite onepaumio Ha-
XOXK/IeHHs] OCTATKA OT JleJleHH:A YHCAa Ha 2,
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Ypok 5.2. bnoku oneparopoB

Ynpapngomas cTpykTypa if ... then MoeT MoKasaThCsA HeTHOKOH,
TAK KAK NOCJAE CAyKeGHOro ¢I0Ba then A0MKeH CTOATh TONLKO OAWH
onepaTop. Eca1 BB HaTHIlleTe Ba ollepaTopa NoApsSA (HaTpHMep, if
x>0 then y:=1/x; x:=0;), To BTOpPO# 0NepaToOp BHINOJIHATCA B MI060M
clyuae, HE3ABUCHMO OT TIPOBEPAEMOTO YCAOBHSL.

Ecan TpebyeTcd BHIONHUTE NOCASA0BATENBHOCTE NeHCTBIH (He-
CKOJIBKO OTIEPATOPOB TOAPSNA ), TO ee 3aKII0YAIOT B HI0K, 06pa3yeMETi
onmepaTopaMH begin H end.

Mpumep:

if X > 3 then begin S1; 52; S3; 54 end;

3ameck $1-54 cHMBOMHYECKH 0603HAYAIOT ONEPATOPEL.

Jrarpynna(begin $1; 52; 53; 54 end) HasEIBaeTCS COCMABHBIM OREPA-
mopom, NIIH onepamopHoti ckobxodl. OHa Kak 651 TOBOPHT KOMITHIATODY,
YTO AATTHEIH G0K ONepaTopoB HYKHO PacCMaTPHBATh KAK eTHHOE IEI0E.

Mpumep 5.2, Boivncnenre kopHeld KBaApaTHOTO ypaBHeHKWA
Program Quad;
var
A.B,C: real;| MepeMeHHbe ONA XPAHEHWA KOIGHALMEHTOB }
D: real: { NepeweHHan OnNA AUCKDUMUHAHTA }
X1,%2: real;| lepeneHHble O0NA NONYYEHUA KOPHEHR }
begin
writeln{ 'Beenute xoadpuument A, B, C:');
readin(A,B.C):
D:=Sqr(B) - 4*A*C;
if D < 0 then
writeIn{'YpaBHeHWe He MHEeT BEWECTBEHHHX KOpHed ')
else
if D=0 then
writeIn{'¥ ypaBHEHWA OOWH KOpeHL',
-B/(2*A) :6:2)
else

{ Huwie MpeT cocTaeHeH onepatop }
begin
X1:=(-B + SqrtiD))/(2*%A);
X2:=(-B - Sqrt(D))}/(2*A);
writeIn{'Y ypaBHeHWs OBa KODHA: ',
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K1:6:2, X2:6:2)
end;

readin
end.

3aaanne 5.3. Hapucoparh GA10K-CcXEMY AATOPMTMA W HAIMCATD
NpOrpaMMy, B KOTOPOH € KJIaBHATYPLI BBOAHTCS KO pekMMa padoTh
kd 1 user C1. Ha axpan BriroanTca cooGmenne. [Ipn stoM, ecim Kd = 0,
TO cooDlEHNEe BLIBOAMUTCA CHMBOAAMH LiBeTa 1, a ecau Kd = 1, To co-
001EHHE BHIBOAMTCA CHMBOAAMMA LBeTa C1+16,

Ha skpaHe BO BTOpPOM CJyJYae Bbl MOJAYUHTE MHTAIDIHE CHMBOJE],
TaK KAK Ko MX 1BeTa Ooabie 15. B 3ToM cayuae B KauecTBe HOMEPA
muratomere rieta Turbo Pascal ncmoassyer ocTaTok oT Aenenna xoaa
11BETA HaHeno Ha 16.

3AMEMAHHME

158 Ka4ecree HPOBCPEWHX 5((708”&? HONCHD HCHO/I'I:}OB(?mb AOLHHECKHE
ompaguu.

PaccMoTpHM 3aady: BBeCTH TpH uMcia A, B, C M onipeqleTMTh, paBHBI
1M BBefileHHEIe uHcaa. Biaok-cxema anTopHTMa ToKa3aHa Ha pHc. 3.3,

( o )

S wmnse

BuiBoa BuiBon,
«4ncna He paBHLI» «Yucna paeHe»

o=

Puc. 5.5. brok-cxema anropuTma, OnpeaenAlowWero, PaBHbl 11 APYT APYTY
TPH BBEAEHHBIE € KAABHATYPH Y1CNa
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Mpumep 5.3. NpoeepKa paBeHCTBa TPeX YHCeN. BBEARHHBIX ¢ KIaBUATYPEI
FProgram Mx:
var
A.B.C: integer;
begin
writeIn{" BeenuTe 3 uWcna: ')
readin(A,B,C);
if (A=B) and {A=C) then
writeln{ '“Yucna paens ')
else
writeIn{ '4ucna He pasHu');
readin
end.

3ananne 5.4. BeecTH TpH uncaa A, B, C H OTIpeReTHTh MaKCHMATh-
Hoe 13 HHx. Hapucyiite 610K-cxeMy anropHTMa W HANHILKATE TTPO-
rpaMMy.

3ananne 5.5. BBeCcTH UeTEIPEX3HAYHOE LEN0E YHCIO M ONPELenHTD,
ABASETCA NH OHO MATHHAPOMOM, WIH <NepeBepTHIeM»> (TaKHMH,
HANpHMep, ABAAIOTeA yncna 6666 u 3223). Hapucylite 610k-cxeMy
aaTOPHTMA.

ITopckazka: /1ns BEIAeeHHA OTASTBHBIX PA3pALCE YHCIA HCTTOb-
3yI0TCA oNepalyH div 1 mod.

3ananne 5.6. Beectn Tpu uncaa A, B, C. Eciu HH ORHO M3 yHcel He
PaBHO HYAM, TO B epeMeHHYI0 K 3aHcaTh cpefliee apHbMeTHIeCKOe
Tpex uHce.

3ananne 5.7. Beeante 3Hauenue X 1, HCNIOAB3YA TPaPHK PYHKIIHH
{puc. 5.6), onpeaennre sHauenne Y, 3aHONIHHTE DIOK-CXEMY AJTOPHT-
Ma (puc. 5.7).

3aaanne 5.8. [lonoxenne gurypr Ha maxmatHoil aocke (8x8)
OIHCBHIBAETCA ABYMA YHCIAMH — HOMEDPOM TOPHM3OHTAIH W HOMEPOM
BEPTHKAAH. BBeCTH ¢ KAABHATYPH KOOpAHHATH depas (X, ¥) n xoop-
anHaTh 1060 guryps (M, N). IlpoeepuTh, HaxoaNTCS AKX PUrypa noa
yaapos. Oepab ObeT N0 BEPTHKANY, TOPUZOHTAAU H IHATOHATH.

Saaanne 5.9, Bpeanre uncno ¢ knaBuaTypsl. Ecau sto uncno ver-
HO€ ¥ KpaTHO 7, TO BLIBEJINTE CBOE HMA Ha 3KPaH KpacHbM (red) mBe-
TOM, HHAY€ BEIBEANTE €T0 3eaeHbIM {green) usetom. [IpeasaputensHo
3anoaHnTe 0M0K-cxeMy atroputMa {(puc. 5.8).

3ananne 5.10. Beectn Tpn uncaa A, B, C v onpeaennTs cpeaHee N3
Hux {10, KoTopoe OoablIe OAHOIG, HO MeHbIIE Apyrore). Hapucyiite
Gn0K-CXEMY AATOPHTMA H HATIMILTMTE TIPOTPAMMY.
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=y

Puc. 5.6. pachMK KyCOUHO-32A3HHOMA hyHKUMK ANd 3aaaduma 5.7

()
Y —

Her Aa

Her Aa

I —

e

Puc. 5.7. «Cnenas» 6A0K-CXEMA aATOPUTMA BBIYMCIEHMA KYCOUYHD-33AaHHON
thyHKUMM, M306paxeHHOMA Ha pMC. 5.6
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()

—

Het Aa

/ mwodam /

=

Puc. 5.8. «Cnenas» 610Kk-Cxema anropuTma, BbIBOAALLErO CNoBO «Bacas
KPACHHM LIBETOM Ha 3KPaH, eCAM BBEAEHHOE YHCIO YETHOR M KPaTHD 7,
¥ 3eJeHBM LBETOM B NPOTMBHOM Cilydae

Ypok 5.3. BeTBneHue no paAy yCcnoBuin
(onepartop case)

Onepatop if TO3BoNAET BHNOIHATL NePeXobl Ha TY HAH HHYIO BeTBb
1o 3HaueHno Gynepa (J1orndeckoro) yeaosnd. Henonbays HeckomsKo
OnepaTopoB 1f, MOXKHO TPOH3BOIHTE BETBJIEHHE TI0 TIOCHEA0BATENb-
HOCTH YCIOBHH.

Npumep 5.4. MNpeobpazoBaHle BBEAGHHOID LEAOMO YMCAA M3 AMANaioHa
(0..4) B ero cNOBECHOE NPEACTABAEHME
Program Digitl;
yar
Num: integer;
begin
write{'Beegute uucno:");
readIn{Num) ;
if Hum = 0 then
writeln{ Hons"):
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if Hum = 1 then
writeln{ Oaun");

if Num = 2 then
writeln{'[lga ")

if Num = 3 then
writeIn{'Tpu ");

if Num = 4 then
writeIn{ Yetupe');

readin

end.

BrimonAauM Ty ke 3aAa4y, HCTIOAB3YA APYTyIo YIPaBASIOIIYIO
CTPYKTYpY — oneparop Bubopa case ... of.
(Dopmar 3anHcH OIepaTopa TAKOB!

Case <pbpameHWe nopagkosoro Tna> of
<3HayeHuel>:<pnepaTopl>;

<3Hayennel>:<onepaTopi>
else <pnepaTop=>
end

Mpumep 5.5. McnonbsoBaHue CTPYKTYpH case ... of Ans nepesoaa Lenoro
YWCA B ero c10BeCHOe NPeACTaBIeHne

Program Digit?;
var Num: integer:
begin
write{ 'Bsegute yucno: "J:
readin{ium};
case Num of
:writeIn{ Hynb');
: writeIn( 0auH ")
writeln{*/lsa *)
cwriteIn(: Tpw )
: writeIn{ Yetsipe')
else writeln("BeefeHe Apyroe Yucno')
end;
readin
end.

RO B I e

Hanee npuseneHa GJI0K-cXeMa aIrOPHTMA pelleH st 9TOH 3aAayn
{pnc. 3.9).

[lepemennas Num ABaAeTca cerexmopon B onepartope case. [To ama-
YEHHIO CeNEKTOPa MPOHCXORNT TIEPEX0] Ha COOTBETCTBYIONIYID METKY.
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CenekTop A0MXeH NPHAALTEKATE K TTIOPSAKOBOMY THITY (TO ecTh
OH He MOXKET HMeTh THTT Teal)!

(e

/ esonwonatum [

Num
D—I
/ Brigog «HONE» /
1 .

1

/ BuiBoa #0OMH» /

2 I
1
/ Boieog «neax /
3 I
1
/ Breieog aTpu» /
4 |

o

Pyc. 5.9. bnok-cxema anropuTma, BLIBOAALLAA CIOBECHOE NPEACTABAEHHE
BBEABHHOTD € KIABMATYPLI YN (He BoNbLIETD 4)
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Mpumep 5.6. OnpeaeneHHe HOMepa KBApTaaa No BBEABHHOMY HOMEpPY

mMecAla
Program Digit3;
yar
Num:integer;
begin
write('BBeinTe HOMED Mecsua:');
readIn{Num} ;
case Num of
1.2,3 . writeIn{ Nepsbld KeapTan'):
4,5,6 : writeIn( BTopoi Keaptan');
7..9 o owriteIn('TpeTwd keaptan'); { wetka 7..9 —
HHTEDEAN HWCen
oT 7 0o 9;
TOKE CaMoe,
4To u 7.8.9 }
10..12: writeln{ YersepTuil KBapTan')
else writeIn{ HekoppeKTHHA BBOO )
end;
readin
end.

IIpn nepexoie Ha METKY MOKET BHIOJIHAThCA LeAbi GI0K
OMePaTOPOB, KOTOPHIH oopMIgeTcA € TOMONIBID CTPYKTYPH

begin ... end.

3anauwe 5.11. Hanucate nporpaMMy, B KOTOPOH B NepeMeHHYIO
THna Char BBOAHTCA CHMBOX ¢ KaaBHaTypHl. [Iporpamma BHIaeT co-
Of1IeHHe O TOM, KaKoi CHMBOJ GBI BBEAeH!

+ mmdpaor 109
+ JaTHHCKAg CTPOoYHaA GYyKEBa;
+ JnaTHHCKag cpoyHas GyKBa.

IIpn 3amMcH METOK B ONEpaTOpe Case MOKHO HCII0JAb30BATH HH-
TepBaJLHLIA THII. Hanpumep, HATEpBas AA4 JAaTHHCKMX 3aT/1aBHBIX
CUMBOJIOB 3aTIMCBIBaeTCa: 'A" . " 2",

Ecan Hy»HO yuecTb CTPOYHYIO JATHHHILY, TO HHTEPBAJ 1A METOK
Oyner Bhiraspers Tak: ‘A’ .. 2", 'a

2.
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BeiBoADI

1.

10.

CYI.LIBCTBYIDT 3aJa49H, pellieHHe KOTOPBIX BKAIOYAET aHalH3 JO0TH-
HJeCKOoro yC/iIoBHA. Taxne 3afauM ONHMCHBAOTCA PA3BETBIARIIIHM -
CA AJITOPHTMOM (CpaBHHTe ¢ THHeHHBIM aJI]"D])HTMDM).

HpI’I BETBJIEHHH aHATH3HPYETCA JOTHIECKOE BRIDAKEHHE H, B 3a-
BHCHMOCTH OT €ro pe3yjabTaTa, BEINOIHASTCA Ta HIH HHaA BETBb
anropHTMa.

Ha Tlackane onepatop BeTBieHHA Ha3biBaeTca 1T. OH nmeeT aBe
(hopMB1 3AMHCH — TTOAHYIO H HENMOJIHYIO.

[1pn noano# dopme 3amicn if B cayyae MCTHHHOCTH IOTHYECKO-
TO YCIOBHA BHITIOAHSIETCS OAWH OJI0K NporpamMMel (1ocie ca0Ba
then), a B cayyae 10KHOCTH — ApyToil {nocae cioBa else).

[Ipy HenonHoi 3amicH onepaTopa 1T Gaox e1se onyckaercs.

[Tpn mepexozie Ha TY HAH WHYIO BETBh AJTOPHTMA TIOCIE ANalH3;
JIOFHYECKOT0 YCIOBHS BO3MOKHO BBINOJHEHHE OJI0KA OIIEPATOPOB,
KOTOpLIH 0OpMASETCS C MOMOIILIO CTPYKTYPH begin ... end,

Touka ¢ 3anATOH caeBa H cTIpaBa 0T theh 1 0T e15e He CTABUTCA.

B cayuae, KOrja aHaTH3NpyeMoe BHIpAKeHHe MOXET HMeTh Gomee
ABYX 3HAYeHHI, M IPH pa3HLIX 3HAUEHHAX HYXHO BHITIOMHATH
PasHBle HHCTPYKITHH, HCNIONB3YIOT OTIEPATO] Case.

Omepatop case A0JKeH 3aKAHYMBATbCS KAOUEBEIM CA0BOM end.
ITO OMH M3 TeX PelKHX cIyiaeB, KoTAA KOJTHIECTBO OIIepaTopoB
begin B nporpaMMe He GyeT COBNAATE ¢ KOJTHYECTBOM ONEPATO-
pos end.

UTo65] TEKCT TpOTpaMMBL GBLT G0JIee TOHATEH, BAOXKeHHBIE {TIOR-
YHHEHHBIe) GJI0KH ONepaTopoB NPHEATC 0(hOPMIATE CO CABHIOM
BIIpaBo, JeceHkol. IIpH xakaoM caenylollieM BIOXKeHHH onepa-
TOPHI CABHTAIOT ellle HA HeCKOABKO TTO3HITHI BIPaBo.

KoHTponbHBIE BONPOCHI

Hem oTAHYaeTca THHEHHHH anTOPHTM OT BETBIEHHA?

Kakne wioueBnie cioBa Mcmoab3yiorca B [lackane ana opranuaa-
ITMH BeTBAEHHA? YU To HAXOANTCA MEXKAY HHMH?

YeM OMHOE BETBAEHHE OTAHUAETCS OT HETTOAHOTO?



KoHTposbHBE BONPOCH o7

Kaxk odopmaars TekeT TpoTpaMMBl, YTOOH! OH GBLT TOHATHeE?

Yro HBDﬁXOI{I’IMD HCIIOAB3I0OBATH, €CAH B CAYJae HCTHHHOCTH He-
KOTOpPOro YCI0BHA HYXKHO BBRITIOJIHHTE HECKOJIBKO OﬂepaTO])OB?

Kak 6pITE, eciH B €1y4ae HCTHHHOCTH HEKOTOPOTO YCIOBHA HH-
KAKHX AeHCTBUI BRITIOJIHATH He Tpefiyercd, a B ciydae JOXKHOCTH
HYXHO BEINOJHHTE HECKOABKO AeHCTBHI?

Kaxymo ympasngiomyio cTpykTypy Ilackand HyXHO HCTIOTb30BaTh,
eCIJIH NPOBEPsIEMOE BEIPKEeHHE MOKET TPHHHMATD HECKOJIBKO BO3-
MOXHEIX 3HAUEHHH, H B KaX/0M clyuae HeoGX0IMMO BHIOJHHTE
pasHble AeHcTBHS?

B xakom cayyae KOAWYECTBO ONEPATOPOB DEYiN B mpoTrpamMmme He
JI0JIKHO COOTBETCTBOBAThH KOJHYECTBY ONEPATOPOB end?



TEMA 6

MHorokpartHo
NOBTOPAIOWMECA AEUCTBUA



Hnorpa neobxoaumo NnoBTOpATD oTIpeaeaeHnble AeHCTBHA B IporpaM-
Me. [loBTOpEeHYE HEKOTOPOI NMOCAEA0BATEILHOCTH ACHCTBHI HA3LIBA-
eTca yuraom. Camy NoCIeA0BaTEABHOCTD NMOBTOPAIONIMXCA AEHCTBHH
HAa3LIBAIOT MEA0M YUKAA.

Ecau uncao noBTOpeHHI H3BECTHO 3apaHee, TO HCNOJIb3yeT A
CTPYKTYPa, KOTOPaa HA3BIBAETCA UUKAOM ¢ 3A0AHHBIM (U36ECTIHBIM)
YUCAOM ROGMOPEHUT, VTN YUKAOM CO CUEMUUKOM. DTOT BUA IMKJIA SIB-
ASIETCS YACTHBIM CAY4YaeM MK € yCA0BHeM. MBl HauMHAeM ¢ 3TOTO
BHA 1THKJIA B CUAY €T0 MPOCTOTB H HATASAHOCTH.

Ypok 6.1. Onepatop uukna for

Ha asvike [lackans noBTOpEHHE HEKOTOPOH MOCIEA0BATENBHOCTH
AecTBMH M3BECTHOE YHCAO Pa3 BuMoAHAeT onepatop for. Iloacuer
KOJWYECTBA BHINMOIHAEMBIX 1€eHCTBHI OCYIECTBASETCA NPH NMOMOIH
CTIELHAABHOH NepeMeHHoN — cuemyuxd. [loaTomy unka for nazeiBa-
10T MHOTAA ¥uxionm co cuemauronm. Llnka for na Ilackane moxer GBiTh
npeactasaed B AByx opmax. [leppas dopma nocienoBaTenbHO Ha-
PAIHBAET CUETYHK:

for <nepeMeHHas NOPANKOBOIQ THN&>:=<HaYaNbHOE 3Ha4eHWe> 1o

<KDHEYHOE 3HayeHwe> do <onepaTtop>

Bropaa dopma nocaenoBaTebHO yMEHBIIAET CUCTYHK:

for <nepemeHHas NOPANKCBOTO THNA>:=<HAYaNEHOE 3Ha4YeHWe> downto
<KOHEYHOE 3HadeHWe> do <onepaTop>



100 Tema 6. MHorokpaTHC noBTOpAIOWMECA AeHCTBUA

Oneparop for ¢ nocneaoBaTe/IbHLIM YBE/IMYEHHEM
cHETYMKA

Mpumep 6.1, BoiBoa Ha 3kpaH kBaapaToe wdcen o1 1 A0 10
Program Testl:
var N: integer;
begin
for N:=1 to 10 do { NepemeHHas N OyOeT MEHATLCH
oT 1 0o 10 c waron 1 )

writeIn{sgqr(N)}: { 3Ta CTpoKa — Teno UMKNA.
Ono ewnonuaetca 10 paz }

readin
end.

IToschnu npumep 6.1, [TepemenHas N ABASETCA cHemyuKoM KUKAA.
C4YeTuHK HKAA BCETAA AGMKEH HMETD TIOPIJKOBBIH THTI (TO €CTh OH
He MOXKeT MMeTh THT real). B oneparope for ykasansl ero HauaabHOE
H KOHeyHnoe 3nadenns. HavanpHoe 3navenne He oGasaTenbo paBHo 1)
I1pu nepBoM BHIMOAHEHMN Tesa nukaa N = 1, mpn BTopom — N = 2
H T. A. IIpn nocnepnem BrinoaneHnn teaa nukaa N = 10. Kaxawii paz
nepen BHIMOAHEHHEM TeA IHKAA TeKyllee 3nauenie N cpaBHNBaeTCA
¢ xoHeyHbIM. [locse kaxkA0ro BHNOAHEHHA Tena HKIA IepeMeH-
Haa N yBenuuuBaeTca Ha 1. baok-cxema anropuTmMa npeacTaBiAeHa i
puc. 6.1.

Teno
uuKna

Puc. 6.1. brok-cxema opraHMsalmy LMKNa B npumepe 6.1

Kak Toasxo N NPEBLEICHT KOHEYHOE 3HAYEHNAE, BHNOAHCHHE HHK
NpCKpPAIAcTCA. C‘:IHTB.&TCH, YTO MOCAE OKOHYAHHA HHKAA NEPCMEHHAA
HHEJIAa HE ONpCACIEHa (TO CCTh B PA3HBI X PEANNIANINAX A3LIKA Ilackans
OHa MOKCT IIPHHHMATE PA3HBIC 3Ha‘-]€HHH). Wnpimu CAOBAMH, HETIDA-
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BHJBHO CYHTATH, YTO TIOCTE OKOHYAHHS 1IMKJIA NepeMeHHasg-CYeTIYHK
LIHKJa HMeeT KaKoe-To oNpefieleHHOE 3HaYeH e,

Kpaiine ne pexoMeHIyeTCA BHYTPH LHKIJIA CAMOCTOSTEIBHO MEHSITH
CYETYHK 1IHKAA, 0COOEHHO B CTOPORY YMEHBIIEHHA. JTO MOKET TIPH-
BECTH K «3allHKIHBAHHUIO» TIPOTPaMMEl { 5eCKOHEYHOMY NMOBTOPEHHIO
Teda NHKIA).

Oneparop for ¢ nocneaoBaTeIbHLIM
YMEHbLIEHMEM CHETYHKA

C4YeTuHK MOXKET HBMEHATHCSA ¢ niaroM —1. JTo BTopas popma onepa-
Topa for {for ... downto ... do).

Mpumep 6.2. BHIBOA Ha 3kpaH kyBoB Yrcen o1 11 A0 5
Program Test2:

var
N: integer:
begin
for N:=11 downto 5 do  { CueTunk N MameHseTCs
c waron -1}
write{N*N*N:5); { 31a CTpOKa — TeNo UMKNa;
OHO BbiNCRHAeTCA B pas,
TaK Kak N M3IMeHAeTCA
or 11 ac 5 ¢ waron -1 }
writeln; { 3TCT ONEPATOR HYMEH,
YTOGH 3AKOHYMTL BHEQO HWCen
B CAHY CTpOKy }
readln
end.

Ypok 6.2. lpumeHeHne BUKIOB
€O CHETHMKOM

M 03HO OpTAHH30BATE BHITIONHEHHE OJHOTO IHKAA BHYTPH APYroro.
B arom cnyuae paznnyaloT BHEIHHH H BHYTPEHHHH LHKAB — HAIlpH-
Mep, KOTZa NPH KAKI0M 3HAYeHHH CYETYHKA BHEIIHETO LIHKAA HYKHO
HeCKOABKO pa3 BHITIONHHTD Kakoe-To AeicTBHe (BHYTPEHHHH LMK ).
CueTUMK BHEIHETo 1IHKIa H3MEHAETCA MeJleHHee, YeM CUYETUYHK
BHYTPEHHETO.
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LUukn B uukne

Paccm OTPHM 3a1a4¥ BLIEOAA TIOCAEAOBATCABHOCTH NMAR HHCEDL

1 1
1 2
1 3
1 4
2 1
2 2
2 3
2 4
3 1
3 2
3 3
3 4

Baok-cxema AATOPHTMA PCINEHHA 3a7a4YH NOKa3aHa Ha pHL. 6.2.

/ Beieog K.M /

Puc. 6.2, bnok-cxema anropyMtma ¢ BIOXEHHBIMK LMKAAMM,
BHBOAHLIETD NOCABADBATEABHOCTL M3 NPUMEpa 6.2

Mpumep 6.3. VcnonbsosaHWe LKMKAa B LHKNE

Program Test3
var
K.M: integer;
begin
for K:=1 to 3 do
for M:=1 to 4 do
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writeIn{K," ",M); { MpoGen e anocTpohax Memny
K W M HyMeH ona Toro,
4TOGH 3TH YMCNA He
CNWBANUCHL Opyr C OpYroW }

readin
end.

Jlna kaxkaoro 3aHAYEHWA NepeMEHHOM K nmepemennas M menseTca
ot 1 no 4. HeTpyaro noacuuTaTsh, 4TO B 3TOM Cayyae oneparop wWriteln
BHITIOARKTCA 12 pas.

3aaanne 6.1, BrisecTn Ha s5kpaH 6 pa3 cBoe nM4a.
3anaune 6.2. BriecTi Ha 5KpaH TabaHITY YMHOMKEHHS 1014 5 uncen
oT 9 no 4.

3anaune 6.3. BripecTH Ha sKpan Koaw! Tabnanusr ASCII ot 4 7o 235
H MX CHMBOJE]. BEIBOAMTD NapaMH KoL H CHMBOJL.

Tpaccupoeka

/1151 TOHNMAaHHA YyAKOH TPOTPAMMBI H [ MPOBEPKH MPAaBUILHOCTH
HaIMMCAHHS CBOEH MCMOMb3YIOT METO/ MOIIATOBOTO BRITIOJHEHHSA NMPOo-
TPaMMBI C OTCAEAKHBAHHEM 3HAYEHWH BCEX TEPEMEHHBIX.

MNpwumep 6.4, Boiwmcnenue cymmer yncen o1 6 oo 10

Program Testd;
var
N: integer; | 310 Gynet cueTuuk uukna for }

S: integer; | B aToii nepereHHoii Gynew
HaKaNMBaTL CymHy }
begin
5:=0; { NepecHavansHC oBHyNUM CyWmaTtop }

for N:=6 to 10 do

S:=S + N; | 3Ta cTpoka — TEno LMKNG,
MPH €70 BHNOJIHEHHM Kaxabi paz
K S npuBapnaeTca oyepegHoe N.
MepeMeHHYD S MOKHO CDABHMTL
C AKKYMYNATODOM, B KOTODOMW
HAKANNWBAETCA CyMMA }
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writeIn{ Cyuma yucen=', S:6);
readin
end.

Baok-cxema AATrOpPHTMa PCIEHHA 3a1a49H NOKa3aHa Ha pHL. 6.3.

Puc. 6.3, bnok-cxema anropMtma BeIYUCHEHHMA CyMMmBbl YMcen o1 6 Ao 10

Jna npoBepkH NpaBHIBHOCTH PaboTH NPOTPAMMBL PEKOMEHAYETCA
TNOIIAroBO OTCAEXHBATh H3MEHEHHE BCeX NepeMeRHEIX NoCTe BhITION-
HeHHs KaK/I0ro onepatopa nporpammel. Takoil nporece HasbiBaeTcA
mpaccupoexoii. Tl pogeMoHcTpHpyeM 3ToT npueM (Taba. 6.1).

Taénuua 6.1. TpaccMpoBKa Nporpamme! M3 npumepa 6.4

Onepartop ¥cnoeue | N S NpumedaHune
S:=0 0

for N:= 6 to 10 do Ja 6

S5=S+N 6 0+6=6

For N:= 6 to 10 do Ja 7

S5=S+N 13 6+7=13
For N:=6to 10 do Ila 3

S=S+N 21 13+8=21
For N:=6to 10 do Ila 9
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Onepartop ¥cnoswe | N s MpumedaHue

S=S+N 30 21+9=30

For N:=6to 10 do Ila 10

S=S+N 40 30+ 10 =40

For N:= 6 to 10 do Her 11

writeln{"Cymma uncen ', 5:3) ?7? Ha sxpane:
CymMma uncen = 40

B pezynsraTe paboTH NporpaMMbl Ha 5KpaHe Noay49uM yHeao 40.

Jna onepaTopoB, BHNOMHAWIINE IPoBepKy yeaosui (if, foru 1.11.)
B CTOA0LE « YeA0BHE» NPHHATO YKA3HIBATh Pe3y IBTAT NPOBEPKH. B nan-
HOM cy4ae B WHKJAe for npoBepAeTcA ycnoBHe NPOAOIIKEHHA HUKAA.

CHMBOJTHL «77?7% TIONUEPKHBAIOT, YTO 3HAYEHHE CUETIHKA LIMKJIA MO
BEIXOZle M3 ITHKJIA CYHTAETCS HeoN peflelTeHHBIM.

MeToa TpacCHPOBKH 0YEHB TIOMOTAET TIPH OTJAAKe TTPOTPAMME,
KOT/Ia IPOrpaMMa BHIZAeT He TOT Pe3yabTaT, KOTOPHIH A0MKHA BBIAATE.
OcylecTBAA NOMWATOBYIO TPACCHPOBKY, MBI BHHKAEM B JIOTHKY pabo-
THl IPOTPAMME] H HA KaXOM LIATE IPOBEPAEM, TIPABHIBHEL N ObIN
HALIH PAaccyXAeHNA IPH ee HATTHCAHHA.

Beiuncnenne cymmbl pasa

PaCCMOT])HM 3ajlady BRIYHCIEHNWA CYMMEI pAafal

1 1 1 1 1
Tx1 T2x2 T3%x3 T Ix2 T5%x35°

3meck MBI NMeeM PAA Apobedt, y KOTOPHIX B 3HAMeHATeNaX 3amHca-
HBI KBaJ[paTHl uncen oT 1 fo 5.
PaccMOTpnM Kaxaylo Apodk Kak MpoM3BelleRHe ABYX apobedi, Ha-
npuMep:
1

X3

[V

X

| —

B obmem B1zAE 3TO MOXKHO 3aHMCATh TAK:

1 1 1
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Brox-cxema anropHTMa pellleHn:A 331a4H TpeIcTaBleHa Ha pHe. 6.4.

Pyc. 6.4. BNOK-CXema anropuTMa BB HHCIEHHS CyMMBI PsiAA

Mpumep 6.5. BeidUcieHHe cyMMB! PHAA
Program Testh:

var
N: integer: [ 310 Byper cueTudk umkna for }
S oreal: [ B 3Tol nepemeHHol Byaem
HAKANNWBATL CYMHY.
Bubpany ona Hee Tun real,
TaKk KK WCKOMaH CYHMA 6yﬂET
HEUeNsM YUCAoM }
A: real; { Mna 3anucH o4epefHo# apobu 1/N
{ToMe Yucno He uence) }
begin
5:=0; { MepeoHauansHo OBHYNWM CyMMATOR |}

for N:=1 to b do
begin
A=l /N | 3TH CTDOKM — TEND UMKNE.
B uvkne HeolxoOMMG BLINCAHWTE
NBA ONEpaTopa, NO3TOMY COLENHHABM
Wx B GA0K Dbegin ... end }
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S:=5 + A*A;
end;
writeIn{ CyMMma yucen=', 5:6:4);
readln

end.

3aaanne 6.4. Hanncats nporpammy BeruncaeHna #l {akropnan
YHCIA 71), TAE 7 — LEJN0€ HEOTPHIIATENbHOE YHCAD.
OmnpenencHue gaxmopuaira:

0I=1
11=1
21=1.2
31=1-2-3

al=1-2.3-..-(n—1)-n

Jpymumn cioBamn, #! — 3T0 IPOM3BEAEHHE NEPBLIX # HATYPAlbHbBIX
YHCEa.

Kaxawiit caepyrommiil peayastat {0003HaunM ero P) noayuaercs
nyTeM YMHOMKEHHs MpeAbIAYIIETo peayabsrata (npeasiayuerce P) na
CYETYHK, KOTOPLIH npoberaer 3navenusi ot 1 po n. OboaHaunmM 3naye-
HHe cueTyHKa OykBoi k. [lonyuyaem obumi BuA Bhipaxkenns: P=P- k
{To ecTb BOCTIONB3YEMCA PEKYPPENTHON (POPMYJIOH BLIYHCIEHHS
daktopnana: nl = (n— 1)1 - n).

[Tporpamma poaxHa GbITH OPraHAM30BaHA TAK: C KIABHATYPHI BBO-
AMTCA YMCAO # (B — TOJOXKUTENbHO), 8 3ATEM HA 3KPaH BBIAAETCS
Tabnna GaKTOPHANOB YHCEN 0 71 BKAIOYATENLHO.

3ananne 6.5. Hanucate nporpaMMy BBEUMCIEHHS CYMME
pama$§=1+2+3+4+5+6. HapncosarTh G10K-CXeMy W 3aIIOTHHTE Tab-
JHILY TPACCHPOBKA. Y6eMThCs IPH TPACCHPOBKE, YTO CyMMa paeHa 21.

Tabnwuua 6.2. 3aroToBka ANA TabnuUb TPacCMpPOBKK anropuTma
13 3aA2HUS 6.5

Oneparop Ycnoeue s K (cqerumnx) Mpumedanue
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3ananne 6.6. Hamicats nporpaMuMy BHUNCIEHNA CYMMBI pAAa 11A
7 cAaraeMbIX {# BBOANTCS ¢ KJIABHATYPHI )2

S U U I S
1x2X3 2X3%X4 3Xx4X5 4X5X6

3ananne 6.7. Ucnonssya sosMoxkHocTH Moayas Crt ana paboTsr
C 5KpPAHOM B TEKCTOBOM PE3KNMe, HAITNCATH TPOTpaMMy, Kotopast 16 pas
MeHsleT LBET 9K paHa W BEIBOANT Mi060} TEKCT Ha HOBOM (hoHe B LIEHTP
3KpaHa.

IloscHenne: pasyMHo, ecH LUBeT (hoHA W TapaMeTp UHKAa GyayT
OTHOH TTepeMeHHOH { TaTHTpa BETOB H3MeHsAeTCA B IManasole 0—13).

3ananne 6.8. Mcnonssya soaMoxnocTH Moayas Crt, BanHmuTe
MPOTpPaMMY, B KOTOPOH CHMBOM «3Be370UKay {*) NpoberaetT 1o BceMy
NepHMEeTPY 3K paHa M3 BEPXHEro JeBOTo YIJa.

IloAcHenwe: B nporpaMMe opranu3yiiTe 4 mukiaa. B xadecTse cuer-
YHMKa HETOMb3yHTe KoopanHats ¥ 1 Y. Hapucyiite 610K-cxemMy anro-
PHTMA.

onpobyHTe N3MeHHTD NPOTPaMMY, HCIOABE3YA BCETO JBA LNKAA!
B OJHOM WHKJE 3BE3L0YKH OETYT Cpasy 1o BepgHeil H HIKHElH CTpoKaM
3KpaHa, B JIPYroM — cpasy 110 JeBoMY H npaBoMy Kpato. [1ycTe kaknan
CNeayIoNAd 3Be370YKa BEIBOTHTCA CAYUAITHEIM LBETOM.

3aganne 6.9. [lo skpany pasbpocaiite 100 3Be3novexk B cayuaii-
HOM MecTe CAYUANTHBIM LBETOM ¢ HeOoabIo# 3aaepkkoil. He sabynsre
HHHITHATH3APOBATh JaTYHK CAYYaHHBIX YHCEN B HAUANe TPOTPaMMBl —
ofAnH pas! Hapucyiite 610K-cXeMy anTOpHTMA.

BoiBoADI

1. [lnsa opraHH3allHH MHOTOKPATHO NMOBTOPSIMXCA ASHCTBUH ¢ 3a-
paHee M3BECTHBEIM YHCAOM TTOBTOPEHMH MCTIOAb3YETCA ONEPATOp
nukaa for.

2, Cuerunk LHHEJA BCETAA HMECT ]'IOPHI[KOB])]f‘I THIL.

3. C'—IETHHK HHEA4d HEMEHACTCH C 1IaroM +1. CCIH ONepaTop HMECT
bopmy
for .. ..=... to .... do
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CueTYHK LIMKJIa H3MeHsIeTCs ¢ maroM —1, ecnn oneparop HMeeT
dopmy

for ...:=... downto .... do

YToOBI y3HATL, CKOMLKO pa3 BLIMOAHATCS Teo IHKAa Tor, HyKHO
HaWTH pa3HOCThL MEXKAY KPARHNMK 3HAYEHMAMH CUeTINKa (110 Mo-
AYAI0)} U TPUOABMTD K pe3yabTary 1.

He PECEKOMCHAYETCA U3MEHATL CHCTYHK ITHEA B TEJAC THEIA.

Ecam BHYTpH 1MK7a for NOCTABUTH ellle 0IWH UK for, To koaye-
CTBO pa3, KOTOpOE BEINOJIHHUTCS Tello BHYTPEHHEro 1IMKIIa, paBHO
NpOH3BelleHNI0 YHCIa TTOBTOPeHHH BHEITHETO ITHKJIA Ha YHCIOo
NOBTOPEHHH BHYTPEHHETO.

Jlnsa npoBepKn NpaBHABHOCTH paboTH ANTOPHTMA €70 BEITOIHAIOT

BPYYHYIO, IITAr 3a IaroM, oTciaeXxHBad H3MEHEHHA BCeX TIePpEMEH-
HBIZ. 3T0 HAa3BIBAECTCA Tpaccnponoi’l.

KoHTponbHbIE BONPOCHI

1.

Kaxkoii onmepatop HyXHO HCTIOMB30BATh, YTOGH BHIBECTH B KAXKI0H
CTpOKe 3KpaHa cioBo «I1puBer»?

Yem oTanuamwTes gopmel to u downto oneparopa for?

[lepemenHBlE KAKOTO THIA AQIKHE MCIIOAb30BATLCA B KAYECTBE
CUeTYHKA uKaa Tor?

CKOJ]bKD Pi3 BLINOJHHATCA TCJAO BHYTPEHHETG NMEAA
for i:=2 to 6 do
for j:=5 downto 3 do
writeln{ ™*");
Hpe,ﬂ]‘JOJIOJKHM, HBI(DTDPaH HaHHCaHHad HpDFpaMMa BRIIAET CTpaH-
HHIH pesyabTat. Bepoatno, nporpaMma Hanmcana ¢ onmbkoi. Kak
NOHATE, THE CD.I[ep}KHTCH 0]].[]{61(3?

Tpebyerca nocaeI0BATEABHO NPHCBOMTD NEPEMEHHOI N 3HaYEHH
BCEX TPEX3HAYHBIX Ynces. HanuimTe onepaTop, NpHCBaWBAIONITHA
nepeMeHHOoH N Hy’KHBl€ 3HAYEHHA.



TEMA 7
LlMKnbt ¢ ycnoBuem



Ilnka co cuerunkom for, paccmorpennbiil B npeawiayme Teme, oTany-
HO BBITTOJIHAET CBOH (PYHKILMH, KOTa YHCI0 NOBTOPEHHH Teaa UK

HM3BECTHO K MOMEHTY €T0 Hayasa (MJIH H3BECTHB HaYalbHOe H KOHEe-
HOe 3HAYEeHMs CYETYMKA, YTO, BIPOYEM, To ke camoe). OnHako takas
«pafy’kHasd» KAPTHHA BCTPEYAETCA B MPOTPAMMHPOBANINH AAJEeK0 He
Beeraa. YacTo NpHXOAUTCA peIliaTh 3a/1a4H, KOTAA YHCIA0 TOBTOPEHHH
I{HKA2 HEW3BECTHO M ONPEAEAAETCA ANIIE MOCTENEHHO, T0CAe HEKOTO-
pOro KOAHYECTBA NOBTOPEHHH Tena KA. B 3ToM ciiyyae mpuMeHsioT
APYTYIO Pa3HOBHAHOCTD ITHKJIA — YUKA C yoaoeuenm. B a3vike [lackanb
I{HKAOB € YCIOBHEM NMPEAYCMOTPEHO /1BA: YCIAOBHE ITHKJA MOKeET ITpo-
BEPATHCS MEPEH TEA0M 1HKa HIH NOCJe HETO.

Ypok 7.1. Uukn ¢ npeaycnosuem

B nepBoii pa3HOBHAHOCTH ITHKJNA YCAOBHE NPOBEPAETCA NEPE Bbi-
NOJAHEHHEM Tela ITHKAa. [1o3ToMy naHHOE YCI0BHE NIPaBUABHO DyaeT
Ha3BATh YGA0GUEM RPoOoArcerya yuxaq. IINKA TAKOTO BUAA HA3HIBAETCS
UHKAOM C NPEOYCROGUEM.

[uka HyneT noBTOPATLCS AC TEX MOP, MOKA POBEPKA 3TOTO YCI0-
BHA OyJIEeT NABaTh PE3YALTAT <HCTHHA> {LrUe), TO eCTh ITOKA YCAOBHE
BBITTOJIHAETCA. Ecan yc0BHe cpa3y Oka3biBAeTCs JMKHBIM, IIHKA HE
GyzneT BHITOAHEN HA pasy.

Onucanne UMKna ¢ NpeAycnoBuem

3anuieM HKI ¢ TPeAYCIOBHEM Ha A3bKe 6uoK-cxeM (puc. 7.1).
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Oa

Puc. 7.1, bnok-cxema UMKAA C NPEAYCAIOBUEM

Bot kak 3107 THI 1IHKAA peann3yeTca Ha A3bike [lackannb:

While <norudeckoe ycnoeue> do <ONEpaTop-TENC_LMKNE>

Tak »k€ Kak TPH UCNOAB30BANIHH LHKAA for W oneparopa 1f mocae
CayeDHOTO CA0BA (0 TPEANONATrAETCA TOABKO OAHH OTIEPATOP.

Ecsm B Tene mykna HyKHO BHITIOIHHTH HECKOJBLKQ ONIEPATOPOB, OHO
opopmasieTcs kak Gaox begin .. end.

3ANOMHMUTE!

Tocae mya;cr:tfﬂbu caog then, else, do (s onepamopax 1T, for,
while} doascen cmoames moasko odun oncpamop." Ecan neobxoduno esnoarums
HECKOABKO ONEPAMOPOS, OHHU Soaxcrpl Grirme G3AMIEL & OREPAMOPHIE CKOOKH (mpca
onepamopanmy Hyxcro nocmasuns begin, nocae — end).

Houxa ¢ JANAMON HE CHASHMCA HI ncpa? mysmtfﬁbmn crosasitt then, else,
do, wu nocae wax!

MpubanKeHHOE BLIMUCACHHE CYMMBI
6ecKOHEYHOTO pAaa

PaccmorpunM 3amady, B KOTOpO# TpedyeTCst HATTHCATD ITPOTpamMMy ITpH-
ONMAEHHOTO BEIMUCAEHHA CYMMBI:

X x2 x3

I+—4+—+—+
2t 3!

C TOYHOCTERIO E.
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CunTaerca, YTo HYXHoe TpHOIHKEHHE NONAYYEHO ¢ 3aRaHHON
TOYHOCTBIO ¢ (SMCHIIOH), ECTH BEMMHCIEHA CYMMa HECKOJBKHX TTePBhIX
cNaraeMblx, H OUepeflHOE CIaraeMoe 0Kasanoch 110 MOAYII0 MeHbIIe,
YeM JAHHOE Masloe TTONOKHTENAbHOE YHENO €. ToTa cyHTaeTcd, 9To 5T
H BCE TTOCTeAYIOIHE CIAraeMble MOKHO yike He YUHTHIBATS.

Ha kasxaoM cienyioniemM mare IHKAa 6yaeM MaKCHMATBHO HCIOIb-
30BaTh clefaHHOE HAaMH Ha TIPeABIAYIDIX 1IATax.

Ecmu yxe monyueno 271 /(i—1)!, To ana eruncnenna x/i! nocrarou-
HO YMHOXHTE TIPpeIBAYIIHA pe3yasTaT Ha X/,

Brok-cxema anTopHTMa pellleHHA 3aaYH ITpHBelieHa Ha pHc. 7.2.

Puc. 7.2. BAoK-cxema anropuTma NpUGAMKEHHOTO BEIMUCIEHMA CYyMMB!
paaa (npumep 7.1)
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Mpumep 7.1. TPUBAMKEHHOE BHHYHUCIEHHE CYMMB

6eckoHevHO yBHIBaIOWeEro paaa

Program Summer?;

var

beg

Eps:real; { 3anaHHoe 4ucao "ancuaon” |}
X: oreal; { OCHOB&HWE CTENEHW B YMCIWTENE Apotu }
S: real; { B 370l nepemeHHOR Dynem
HaKaNNWBaTL CyMMy }
Y: real: { InA XpaHeHUn CHepenHero charaewmoro }

i: integer; { C4eTuuk 4ucna waroe )
n

write('Beeaute X u Epsilon: ')
readin{X, Eps);

Y:=1; { Nepsoe cnaraenoe }
S:=Y; { ToNo¥MM B CYMMATOD NEDBOE ClaraeHoe }
i:=0; { OGHYNUM CHETYMK waroe }

while abs(Y)>=Eps do { MoKa noBaBneHHOe CharaeMoe
He HeHLWe "3NCHAoH",
CYMTAEH CYMMY.
Ecnu "ancunol™ cpasy
He HeHblie 1,
UMKR He BHMNOMNHMTCA HA pasy! )

begin { Havanock Teno udkna )
inc(i);  { BbMMCIWAW HOMEp Tekywerc wara }
Y:=Y*X/1; { NocYuTanu HOBCe CcRaraeHoe )
S:=5+Y { Ypenuuunu cymmy Ha Texyllee cnaraeMoe )
end; { KoHel onucaHua Tena uMkna,
Nocne 3TOR CTPOKM KOMNLITED nepeiser
Ha onepaTop while QNS cpaBHeHuA

NEpPEMEHHDA "3aNCHACH" C TONbKD
4TC NCBABREHHMM CRAraeHuM }
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{ Teneph BHBEAEM DERYNbTAT HA 3KDAH }
writeln{ 'Cymma yncen=", 35:6:4):
readln

end.

3ananne 7.1. BeryMcAUTh CyMMY paaa

1 1 1 1
1_2+?+5_2+7_2+---

BErHCIeHNA NpekpananTea N0 TOMY JKe YCJIOBHIO, UTO H B TIPH-
Mepe 7.1.
[MonyyenHaa cyMMa A0/KHA OBITE GIM3Ka K THETY n2/s.

Bo3BEACHME YAC/IA B YKA3AHHYIO LEAYIO CTENeHb

PaccMoTpMM 3a0auy: BO3BECTH YHCJ0 &, BBEAEHHOE C KIAaBHATYPHI, B
CTENEHD A.

3anauy Oyaem BLINOMAHATL 3a 7 + 1 mar.

Hanpnmep, Bospenem uncao 2 B crenens 3 (2%):

0 mar; 2°=1

lmar:2'=2-2(1-2)

2mar:22=21-2(2-2)

3mar:22=2%-2(4-2)

Mpumep 7.2. Bo3BeseHWe YMCAa @, BBEAEHHOTO C KIABHATYPLI, B CTENeHb M
Program 5tp:
var P: real; { MepeMeHHas, KOTOPaA XPAHWT DE3YALTAET
oYepenHoro wara }
N: integer; { MokasaTen. CTENEHW }

i: integer; { C4eTuuk 4ucna waroe )

A: real; { OCHOBaHWE CTEneHW }
begin

write{ 'BeeguTe OCHOBaHWE CTENeHM:');

readIn{A);

write('BeeauTe noKaszaTens CTENeHH: ')

readIn{i);

i:=0; { 0-% war }
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P:-1; { -1}

while i<abs(N) do | Mokaaatens MoweT GbiThb
OTPHUATENLHBIM, NOITOMY
HCMOAb3YEH ANA AHANK3A
ero abCconoTHYD BENWYUHY .
Ecnu nokaaatens WN=0,
TO B TENO UMKNA
HE NONafjdaeM HW Ddaay,
TaK Kak D-W war ywe chenaw }
begin
inc(i); { ¥Ypenwuupaew 1 Ha 1,
TO BCTh 1 TENepb PaBHD HOMepy
TeKyWero wara }

P.=P*A { Tony4aen peayn,LTat i-ro wara,
TO ecTh A™i )
end;

{ B nepeMeHHOW P Ha OaHHBA MOHEHT NONYYeH pE3ynLTaT
ANA NONOKMTENLHOTD N}
if N<D then { Ecnv nokasatens N — oTpUUATENBHHA, }

P:=1/P; { To pe3ynsTaT NONMEH WMETL
OOpaTHYD BENWYHHY }

writeln{ 'Peaynbtar=",P:6:3};
readin
end.

Sapanne 7.2, Ucnmonbays IMKA € TIPEAYCAOBHEM, HANHCATL TIPO-
rpaMMy BeiuMcaeHusa N

Sananne 7.3. BrinonnuTe 3amauy n3 npeawaymned tembl (3a-
nanne 6.8), HO ncnoab3yliTe ANA 3TOTO MHKA C TPEAYCAOBHEM.
baok-cxema anropuTMa BHIBOAA 3Be3A0UeK B BepxHel (2-#) cTpo-
Ke ¢ 3-ro cToadmna (KoopaAMHATa X} 10 75-10 cToAOIA NpHBEAEHA Hi
puc. 7.3. [IpoponxnTe Ba0K-cxemy. ByabTe BHNMaTeAbHLI € yCa0-
BHAMH]

Q0OpaTHTe BHUMAHHE; HAM TTOHAA00HIOCH CAMHM YCTATIZBJANBATh
3HaueHMe X A0 BXOAA B ITHKJ W YBEJIWYNBATH X Ha 1 B Teme nnkaal
B mnkae co cUeTYMKOM 3TO BCE AENANOCH 32 HAC B CAMOH KOHCTPYKIIMH
LHKAA.
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3anauue 7.4. HaMennre B 3aganin 7.3 B TeJe IIMKAA AT CUETYHKA,
CHENAB eT0 PABHBIM 3.

3ananue 7.3. [IpoBennTe 3Be3M0YKH TT0 AHATOHATH M3 HHKHETO
JIEBOTO YI71a B BEPXHWH TpaBhii yron. CHavana 3anonuuTe 610K-cXeMy
anropuTMa (pHc. 7.4).

IToacHeHne: KOOPAHHATA X H3MEHAETCA GBICTPEE, UEM ¥, TOCKOIBKY
3KPaH NPSMOYTONbHEIH.

Havano
|
|

Het

Yerasonums Kypoop

B TOMKY (X,2)

—
—
A

Puc. 7.3. Bnok-cxema anroputma Puc. 7.4. «Cnenas» GAOK-
BLIBOAA 3BE3ADYEK BO 2-H CTPOKe CXema anropuTmMa BbiBOAQ
3KpaHa ¢ 3-A No 75-10 NO3ULMUID 3BE3A0YEK NO AMaroHanu

M3 JIEBOTO HMXHETO B NPaBbiid
BEPXHHI yron

3apanne 7.6. BripeanTe B IeHTP 3KpaHa ¢ 3aHepXXKoH APYT OT-
HOCHTENBHO ApyTa caefayione uncna: 1, 2, 4, 8, 16, 32, 64, 128, 256.
BepoaTHo, BhI TOHAIH, YTO 3TC CTETTEHH YHCTA 2.
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3anonnnTe G10K-cXeMy anTopuTMa (pHc. 7.3), 3aTeM HaNHILHTE
N POTPaMMY.

3ananue 7.7. Breaurte nsa uncna (Hanpumep, A= 3 W B = 8) 1 Haii-
IHTe HX TIPOH3BeNleHHe, HCIIONb3YA TOJBKO OIEePAIHIo CIMKEeHHS.
3anoannTe Gi0K-cxemy anroputMa (puc. 7.6).

Hauyano

Hayano
| —

/ /

Hat
na %

Pue. 7.5. «Cnenasar» BA0K-CXema Puc. 7.6. «Cnenans BA0K-
aAropuTMa BHIBOAR B LEHTP >KpaHa CXEMA IFOPMTMA BHYMCIEHMA
CTEeNeHeH YUCNa 2 € BpemMeHHOR NPOM3BEABHMA ABYX 4MCEN
32AEPKKON € MCNOMB3OBAHWEM TOBKO

onepalki ChoXeHWH

3ananne 7.8. BeeanTe aBa uHcna (manpuMep, A = 4531 B = 8)
H Hal/IHTe YacTHOE OT AeJeHHs Halleao NepBOTO YHCHIA HA BTOpOE
(A Ha B) (B mepeMeHHoll k) 1 0cTaTOK OT AejieHHA Haueno (B Tepe-
MEeHHOH A), HCTIONB3YA TONBKO ONEPALHIO BHIYHTAHHA. 3aTl0THATE
610K-cxeMy anropuT™a (puc. 7.7).
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ITogaeHeHne: B TepeMeHHOH k TOACYNTHIBAHTE, CKOABKO Pas3 cliena-
HA OfepallHsi BEIYHTAHHA, TO eCTh CKOJBKO Pa3 UHCIC B collepkuTea
B UHcHe A

Het

Puc. 7.7. «Cnenas» 6A0K-CXeMa aNropuTMa BIYMCABHUA LENOD YACTHOTD
M OCTaTKa OT AeMEeHMA OAHOMD YMCIa Ha APYroe C MCNOALIOBAaHHeM TONBKO
onepayHH Bbl4HTaHHA

Ypok 7.2. Llukna ¢ noctycnoeuem

Bropas pasHOBMIHOCTD LHEJIA MPOBEPSET YCIOBHE TTOCHAE BHITTOIHE-
HHA Tena 1ukaa. [losTomy npaBuabHO OyAeT HASBATh 3TO YCIOBHE
yoaoeuesm oxonuanus yukad. IINKI TAKOTO BAJAa HA3BIBAETCHA UUKAOM
€ ROCIYCAOGUEM.

ukn HyaeT noBTOPATLCS AC TEX MOP, MOKA TTPOBEPKA 3TOTO YCI0-
BHA OyIeT AaBATh PE3YALTAT «1N0Xby» {false), To ecTh TOKA yCaOBHE
He BEINOJIHEHO. /laske eCIH YCIIOBHE CPA3y OKAXKETCS HCTHHHBIM, 1THKJ
BBITIOAHMTCA XOT5 OBl OZMH paa.



120 Tema 7. Luknbl ¢ ycnosuem

OnucaHve UMKNa ¢ NOCTYC10BUEM

Baok-cxema B obniem Buae BHraaanT Tak {puc. 7.8).

Ha Het

{true) {false)

Puc. 7.8, brok-cxema LMKNa ¢ NOCTYCADBHEM

Brinoanenne mHkia Mpo0AKaeTCA, €CITH TPOBEPKA JOTHYECKOTO
YC0BHA HA€T PE3YABTAT «10XKb>. Ecan Aornueckoe ycaoBHe BLITOAHA-
€TCH, TO MPOMCXOANT BHIX0A M3 UHKIA. IHBIMH CAOBaMH, €CJTH B LIHKJIE
While npoBepsaaoch YCAOBHE NPOAOIAKEHNA [IMKAA, TO B MK repeat
- Until — ycaoBHe OKOHYAHHA.

Ha asbixe [Tackanb 3TOT THIT LIHKJIA PEAM3YETCS TAK:

repeat

<Teno UMKna>

{ onepartops begin ... end He TpefywTcal }

until <noru4eckoe yeaoeues

HUcnonb3osaHue uuknoe repeat n while

PaccMoTpiM 3a1auy, B KOTOPOi TpebyeTcs BBOAHTE ¢ KIABHATYPHI YHC-
712 ¥ TTORCYHTHIBATE HX cyMMY. CyMMy HeoOX0IHMO TOACYHTHIBATE A0
NEPBOTO BBEIEHHOTO OTPHIATENBHOTO yHeaa. Biok-cxeMa anTopHTMa
npHBe/ieHa Ha pHc. 7.9.

Mpumep 7.3. McnonssosaHKMe LMKNa repeat ANH NOACYETa CYMMBI BBOAUMBIX
YyWcen AD NEPBOro OTPULATEABHOMD M2

Program Summerl;
var
sum, a: real; { SUM — ANA HAKONNBHWA CYMMbI,
8 — QNA DMEPESHOro Ydcna )
begin
sum:=0; { OGHynsem cymmy }
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a:=0; { 3TD TAKTHYECKAA XUTPOCTHL
{CM. 3aMevaHHe K npuMepy) }

repeat

sum:=sum+a; { [loGaBNAEH BBEASHHOE YMCNO K CyMme }
write{ 'Beeante yucno:'); { Bson ouepesHoro yucna }

readInf{a)

until a<f; { NpoBepseM BBEASHHOE YHCID
Ha OTPUUATENEHOCTE }

{ TIpM BBIXCAE W3 LWKNG BLNCAHRETCA 3TCT ONEpaTop: |
writeTn{ ' CymMa yucen=", sum:5:3});
readin

end.

Puc. 7.9. Bnok-cxema anroputma NoOACYETa CyMMBb! BBOAMMBIX 3NEMEHTOB
AD NEpBOro OTPUUATENBLHOTO YMcna Ha Base uMKkNa C NOCTYCIoBHEM

Hcnonpsopaniie onepaTtopa repeat .. until oIrpaBaanio Torza, KoTAa
HYXHHI IOBTOPAIOIIHECA IEHCTBHA, OT BHINTONAHEHHA KOTOPHIX 3aBHCHT
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manbHelee TpooMkeHde IMKAa. Tak, B IpHBelleHHOM ITPHMepe Npo-
HokeHWe ITHKIA 3aBUCHT OT BBefleHHoTo uiciaa. Eciw cpasy BBefieHo
OTPHIATENBHOE YACIO, €70 He HYKHO 106aBnATh K cyMMme. Ecam uncrno
HEOTPHIIATENTbHOE, TO HYKHO Z0OABHTD €T0 K CYMMe H ITPORCTAKHTD
BEITTOMHeHHe uukia. Ecan mepesecTd BRNecKazanHoe HYKBATEHO Ha
A3LIK GIOK-CXEM, AATOPHTM AOIKEH BRITAAAETH Tak {puc. 7.10):

Puc. 7.10. bnok-cxema anroputma noacyeTa Cymmbl BBOAMMBIX SIEMEHTOB
AD NEPBOTO OTPUUATEALHOTD YMCAA € BLIXOAOM W3 LHKAA
B CepeAMHe Tena uMkaa

Onnako 5TOT IpHMep IIHKTa Helb3A OTHECTH K IHKJIaM ¢ Npell- HiH
NOCTYCIOBHeM. 37leck YCIOBHEe OKOHYAHHs IHKIa HAaXOAHTCS B cepe-
miHe. XHTPOCTh NpHMepa 7.3 COCTOHT B TOM, YTOGH BRINOJHHTH OTe-
paTop S:=5+A Io IpoBepKH YCAOBHSI OKOHYAHMA ITHKIA M He HAPYLTHTD
N PABHIBHOCTH anropuT™a. Beap ecam noctasuTs S:=S+A nocae BBoaa
NepeMeHHOH A, To BBeZIeHHOE OTPHLATENBHOE THCI0 ROGABHTCA K CYM-
Me, 5eT0 GHITH He ROMIKHO. A eCJIM MOCTABHTD €T0 TTepell BBOJOM Tiepe-
MeHHOH A, TO YTO Xe TorAa TpHGABHTCA K CYMMe BO BpeMs NEPBOTO
niara uukaa? Beab nepeMennas A ente He BBefeHa! VanavamrbHo npu-
CBOMB TIEPEMEHHOMN A HyeBoe 3HAUEHHE, Ml pelllaeM 3Ty npobieMy.

BrI ckaskeTe: ecH repeat 3mech HCMOAB3OBATh HEYAOGHO, He Jyyllle
JIM HCTIONB30BATh while?

JlaBafiTe TOCMOTPHM, KaKyI0 NPOrpaMMy TIDHIETCS HAITHCATh
B 3TOM CJIy4ae, H CPABHHM NOJYYHBLIHECA ABa BAapHAITA!
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Mpumep 7.4. McnNonb3oBaHUe UMKNa while AN NOACYETA CYyMMBI BBOAUMBIX
YyMcen AQ NEPBOTO OTPULATEABHOIC YMCNa
var
sum, a: real;
begin
sum:=0; { DBHynsem cymny }
write{ 'Beeante yucno: '); { BBOA Nepeoro yucna }

readIn(a}; { Tak kax Wbl cobupaemMcs
NPOBEPATE NEpeHeHHyDn A
N0 HAYana LMKNa,
el HeohBXCAUHO NPUCROWT
HAYankHOR 2HaYeHWe }

while a==0 do { MpoBepsen BBENEHHOE 4MCID
Ha OTPMUATENLHOCTL }

begin
sum:=sum+a; { [loBDABNAEM BBEABHHOE YHCND K CyMMe }

write{ 'Beeante yucno:’'); | Bson ouepesHoro yucna }

readln{a)
end;

{ TIpM BBIXCAE M3 LWKNG BLINCAHRETCA 3TCT ONEpaTop: )
writeTn{ CymMa uucen=", sum:5:3});
readin

end.

HBOSXDI{HMOCTB 3a71aTh HA9aJMbHOE 3HaYe€HHE NEPEMEHH oif A BBI-
HY¥JaeT HaCc TOBTOPHTH oNepaTophbl BEOAA HBPEMBHHOﬁ A ABaXKIABRI —
A0 ITHKJIa H BHYTPH HETO. C sT0ii TOUKH 3peHHA HCTIOTb30BaHHE while
OKa3BIBAETCA MEHEE y,I[OﬁHbIM.

OTHOCUTENBHOCTL BLIGOpa OnNepaTopoB
while u repeat

Co BpeMeHeM BH TIoiiMeTe, YTO TPOBepKA YCIO0BHS OKOHUAHHA LMK A
A0 WJIH Toche Teda MUKAAa — 3T0 BONPOC HCKAOYHTENABHO THYHBIX
npeanodTenyi. B nanHoM cayyae, HanpHMep, MOXKHO HAllHCATD 5TY
nporpaMMy uepes while H IIpH 3TOM He TIOBTOPSTE ONEPaTOp BBOJA:
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Mpumep 7.5. Mcnonb3oBaHWe UMKNa whi le AN NDACYETA CYMMBI BBOAUMBIX
YMCEN AO NEpBOTC OTpMUATENBHOro Yucna 6e3 aAy6avpoBanMa onepaTtopa
BBOAA

var
sum, a: real;
begin
sum:=0; { OBHynseM CymMmy }
a:=1; { Mcnonbayem Ty Me XUTPOCTL,

4TO W B MpHhepe 7.3
ITC HYMHO, YTobb 3Ha4YeHue A
YOOBNETBOPAND yCnoeun while }

while a>=0 do { MpoBepseM BBEASHHOE YWCND
Ha OTPUUATENEHOCTE }

begin
write{ 'Beeante yucno:’'); | Bson ouepesHoro yucna }

readin{a);

sum:=sum+a  { [loDABNAEM BBEABHHOE YHCND K CyMMe }
end;
writeTn{ Cymma uucen=", sum:5:3});
readin
end.

B npuBefeHHBIX NPAMEPAX AOMKHO GRITh XOpOWIo BUAHO, Ha-
CKOJbKO Ba)KeH NMOpPAJAOK BHNOAHeHHs NeHcTBHH BHYTpPH ITHKIA.
JlocTaTouHo TTepecTAaBHTh MeCTAMH OTIepaToOpsl — M NIpoTpaMMa Ha-
yHHaeT paboTaTh COBepIIeRHO WHave. 1 HAUMHAIOIIHK 5T CaMoe
TpyaHoe. [laxke eciH TTOHATHO, KAKHe 0TIepaTOPH AOIKHBL BHNOIHATD-
cs1 B Tesle 1IMKJa, — To KAK ONpefleTHTh, B TTPABHIBHOM JH TIOPAAKe MBI
HX paccTaBHAN?

Mu1 pexoMenIyeM He TeHHTBCS M BCerAa HCNoab30BaTh OJIHH BOJ-
mebHEIH MeToa — TpaccHpoBKy! YecTHO M aAKKYPATHO BEITOJIHHE
BpPYUHYIO HeCKOABKO HIAroB IIMKJAa, MOXHO NOHATh, NPaBHIBHO JH
HAITHMCaHA TIPOrpaMMa.

3apanne 7.9. Hanucats nporpaMmMy, KOTopasi NOACYHTHIBAET NPO-
H3BeleHHe eNbIX YHCen, BBeAeHHHX ¢ KaaBHaTyprl. [Iponseenenne
NIOACUYHTHBAETCA JI0 TeX TIOP, NOKA BEOAATCSA YMCIA B HHTEpBaNe OT
—10 no +10. Mcnone3yliTe THKI ¢ TOCTYCAOBHEM.
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IMoackaska: B 3aNHCH YCIOBHA HCNOJNB3YHTE JOTHYECKYIO OTle-
paumio.

3a,ualme 7.10. Brinonaure Ty Xe 3a7a49y, HO € HCIIOAB3OBAHHEM
LHKIA € NpeayCcI0BHEM.

Saaanne 7.11. Hanncats nporpaMmy «¥Yramaii-kas:

C MCNoAb30BAHMEM ARTYHKA CAYUANHBIX YHCEN B MPOTPaMMeE 3a-
raabBaeTcs 4ucao B Ananasone 0...100. Ha otraasiBanue yncna naercs
10 monwiTok. Mrpatomnii BBOAUT kask w1 pa3 ouyepeanoe yneno. [locie
KAXKI0TO OTBETA MPOTPAMMa BEIBOAMT HAa AKPAN OAHO U3 COOIIIEHHH —
Gonbe, MEHEIE WAR ¥T303HO, B 3aBUCHMOCTH OT YHCJA, BBEAECHHOTO
nosnb3oBaresneM. | 1InKa 3apepiaeTcs TpH BHITTOHEHHH OAHOTO H3 ABYX
ycaoBHi: 1160 uncao noneTok aocturac 10, aubo aan npaBHALHLIA
OTBET.

Iloackaskn:

1. Kaxnabiii pa3 B 1INKJIe HapallMBaeTcA TepeMeHHas k, conepaaan
CUETYHK TIOTIBITOK.

2. JIna oTcrexWBaHHA NPABHIBHOTO OTBETA BBEIHTE JOTHUECKYIO
nepeMeHHylo f1ag, KOTOpOH NepBOHAYANBHO CNEAYET NPHCBOHTD
3HaueHMe False. EciM oTBeT Bepen, IPHCBOiTe 5ToH JorHYecKol
TlepeMeHH O 3HaYeHHe True.

3. Huxn 3aBeplaeTcd, €CIH 3Ha9YeHHe CHETYHKA TIONBITOK k paBHO 10
HJH eCIH JOTHYeCKAad TTepeMeHHad HMEeeT 3Ha9YeHHe True (HC]’JDJ]]J-
30BaTh OTIEPAITHIO JIOTHYECKOE «HITH» — OT‘).

4. Ilpn BEIXOJE H3 WHKAA HAZO COOBIINTE, YTAZaHo JIH THCI0 HIH XKe
BEIXO/l M3 LMKAA Tpou3olen no copepmiennH 10 nonwitox. [na
5TOTO HaZo TIPOBEpHTh 3HaueHHe J0rHYecKol NepeMenHoH flag
(«HMCTHHAY MW <J0Xby ).

CHauana 3anoIHHTe HI0K-cxeMy anropuTMa (puc. 7.11).

3aaanue 7.12. Beeante nBa uncaa (Hanpumep, A=5n B = 8)
H HaH/HTe NX MPOH3BE/IEHHE, HCNOAB3YSA TOJIBKO OTI€PAITHIO CI0XKE-
Hns. HapncyiiTe On0k-cxemy aaropuTMa, NCTIONB3YA ITHKA € MOCTYC-
JIOBHEM.

3aaanne 7.13. Beeaure npa uncaa (Hanpumep, A =45 n B = 8)
H HAlAMTE YACTHOE OT IeJIeHHs Haneno (B TepeMEHHOM K) B ocTaToK
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OT AeJeHHA Halledo (B HEPEMEHHDI.;I A), HCTIOOb3YA TOABKO OMIEPATTHID
BEITHTaHHA. HapncyﬁTe 63]0]{-(‘,}(81\{)( AATOPHTMA, HCNOJAb3YA IMHEKJ
C TIOCTYC/TOBHEM.

Havano

| SarapnanuY ot 1 Ao 100 |

Puc. 7.11. «Cnenads» 6aok-cxema anropuima «Yraaam-kas
(cwm. 3apaHne 7.11)

Sananne 7.14. [lepen Bamn 0210K-CXeMa aATOPHTMA MOACYETA
KOJMYeCTBa IECATHYHBIX Pa3pA/i0B B 3a/IaHHOM TI0JI0KHTEILHOM YHC-
ae N (pnc. 7.12). 3anoannTe Ta0ANIY TPAaCCHPOBKH H JA0KAKHTE, 4TO
B TIEPEMEHHON K Mbl A€HCTBHTENLHO TTOTYUAEM KOJMUYECTBO PA3PAACE
(B Hamem caydae nx 4).
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Ta6bnuua 7.1. Tabnvua Ans TPACCUPOBKM ANTOPHTMA, NPUBEAEHHOMD
Ha pMc. 7.12 (3aaaHue 7.14)

127

Onepartop ¥cnoewe N K MpumedaHue

Beoa N 1024

Puc. 7.12. bAok-cxema aAropHima NoACHETa KOAHYECTBA ABCHTIMY HbIX
pPa3pAACB B 32AAHHOM NOAOKMUTENBHOM Yucne N

Hanuumte nporpaMMy H NpoBepbTe aATOPHTM A APYTHX 3Ha-

yenHii N.

3anauue 7.15. [lepex BaMu 610K-cXeMa anropHTMa NOACYETA
CyMMBEI IeCTHYHBIX PA3p4/IOB B 33/[aHHOM NOJOXKHTeNbHOM uHce N
{pwc. 7.13). 3anonHnTe TAGIMIY TPACCHPOBKH H AOKAKHTE, YTO B Te-
peMeHHOH S MBI AeHCTBHTENBHO NOAYYaEM CYMMY PaspaaoB (B HallleM

caydyae cyMMa papHa 14).
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Ta6bnuua 7.1. Tabnvua Ans TPACCUPOBKY ANTOPHTMA, NPUBEAEHHOTD
Ha pMc. 7.13 (3aaaHue 7.15)

Onepartop ¥cnoewe N K MpumedaHue
Beoa N 4235

S: = S+Nmod10 |

g—

|

™
o
2
Z

S

Puc. 7.13. bnok-cxema aqropntMa noACHeTa Cymmbl A@CATHYHBIX PAsPAACE
B 38A2HHOM NOAOXKTENEHOM Yncne N

HamumuTe nporpaMMy W NpoBepbTe anTOPHTM JIIA APYTHX 3Ha-
yeHHMH N.

IlonesHrIM NpHMepoM LMKAa repeat .. until ABAgeTca HCTIOAb30-
paHHe GubanoTednoi dyrkmH KeyPressed.

KeyPressed — 6ubanoreunas dyaxuma (w3 moayaa Crt), koTo-
pad, oTpaboTaE, BO3BPALIAET B NPOTPAMMY PESYJIBTAT B BHAE JOTHYe-
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ckoro 3navenna. IlepBoHavyanbHo pe3yasraT paseH False. Kak ronpko
Byner HaxkaTa n106as KJIABMIIA Ha KJABHATYDE, BOIBPALIAEMBIH pe-
3yJbTAT CTAHET paBHBIM True. Taxnm ofpazoM, MK BHAA repeat until
KeyPressed Gyner BEINONHATHCA, OKA He OyAeT HaxkaTa Kakasa-1nbo
KJaBHILA.

O6r14HO 3TO HCTIONMB3YETCH A4 TTOMYYEHHA 3aZIEPAKKH B IIpOrpaM-

Me — HaTIpHMep, /7151 TPOCMOTpPA Pe3yJbTaTa Ha sKpaHe. Tedo HKIa
nycTo, MUKJA CBOANTCS TOJBKO K TpoBepke yeloBHs KeyPressed.

BeiBoADI

1.

Jl7s1 opraHn3alii MHOTOKPATHO NOBTOpsII0IIHYCS AeHCTBHIH ¢ He-
HM3BeCTHBIM YHCAOM TIOBTOPEHHH HCTIoAb3yeTcd olepaTop HMKIa
¢ NIpeaycAOBHEM:

while <norudeckoe ycnoeue> do <onepartop>

Brmmonrenne wmkAa while npexpaiiaeTcsl, KAk TOABKO JOTHYECKOE
ycI0BHe TIpHMeT 3HaueHHe Talse.

IMuxn ¢ npeaycnoBreM (while) MoxkeT He BEITIOJTHHTBCA HH pasy.
Jln151 BRINONHER NS TOH e 3a7a4H CAYXHT LHKJ € TOCTyCIOBHEM:

repeat

<OAMH WIH HECKONLKD OMEpaTopos>

until <noru4eckoe yeaoeues

Brinoanenue HHKAA repeat NpEKpallacTCA, KAK TOALKG JOTHYCCKOE
YCAOBHC TIPMMET 3HAYEHHE true.

ykn ¢ nocTycaoBHeM (repeat ) HyneT BHINONIHEH X0T4A GBI OHH pas.

IIpyn ncnonb30BaHNH HeCKOJIBKHX ONEPATOPOB B Tede IHMKAA re-
peat .. until omepaTopHaa ckobka {begin .. end) He HyXKHa, TAK KaK
Tapa repeat .. until caMa ABNgeTCA ONEPATOPHOH CKOOKOH.

KoHTponbHBIE BONPOCHI

1.

2.

B xaxnx CAyJadx IpeANTOYTHTeAbHEE HCTIOMB30BATDh OIIEPATOD
nHKaa for, a B KaKHX — onepaToph HHKIA © yCJIOBHBM?

Yem mpoBepka yCA0BHA BEITIONHEHHA 1IHKAA while oTmHyaeTca ot
TIPOBEPKH B IMKJe repeat .. until?
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3. Yo Gyxer Ha aKpaHe B pe3YIBTATE BHINOTHEHHA CIEAYIOIMX (par-
MeHTOR nporpaMM? (IlepeMennble onnucansl 475 BeeX pparMeHTOB
TIpOTpaMM.)

var
k,x,1: integer;
begin

[ OparmeHt 1 }
k:=256;
while k<=1 do
begin
writel(k:4);
k:=k div 2
end:

[ OparmeHt 2 }

k:=5;

repeat
writeIn{k);
k:=k+5

until k=30;

| OparmeHt 3 }
for i:=1 to & do
writeln{i*5);

| OparwenHt 4 }
for 1:=8 downto 4 do
write{i:3);

| OparmeHt 5 }

for x:=1 to 79 do

begin
gotoxy(x,8);
write('*");
gotoxy(x.15)
write{'*")

end;

end.



TEMA 8

MaccuBbl —
CTPYKTYPUPOBAHHbIN
TMN AAQHHBIX



B npeapiaymnx ypokax Mbl ¢ BRaMH PaCCMATPHBAJIH 3a/1a4M, B KOTO-
PhIX HCTIOJNIBL30BAAOCH HEDOMBIIOE KOAHYECTBO AAHHLIX, J151 KAsKA0T0
MBI CO3AABAAN OTAEABHYIO AYEHKY TTAMSTH € YHUKAJABHBIM HMEHEM.
(O nHako 3a9acTyio NPHXOANTCA padoTaTh ¢ GOMBIIMM KOJIHYECTBOM
OJHOTHTTHEIX AanHbIX. Jlna kaxaoro s Hux TpebyeTcs oTaeabHaA
AYeHKa TaMATH — 3TO NMOHATHO M eCTECTBEHHO {ABa INTPA BOAH He
NMOMECTATCA B OAWH CTAKAH). A BOT YKa3bIBaTh A KA/KAOH AUeiiku
oTnenAbHOE HMA — Heyao0HOo. Kak GbiTh?

OAaMH 13 METOAOB PENICHNA TAaKoH: BHIAEANM AAA 3TMX AAHHBIX
00AaCTb TTOCAEA0BATENBHBIX AYEEK NMAMITH M HA30BEM BCKH 00MACTD
O0IINM MMeHeM. A A/1s1 TOTO, YTOOB K KaXKA0H S4eiike MOKHO ObLI0
00paTHTBCA, TPOHYMEPYEM siueHKH TI0 mopaaky. Takum oOpazoM, Aas
o0pallleHHs1 K oTIpeefieHHON A4elike HY/KHO YKa3aTh Ha3BaHHe BCel
KOHCTPYKITHM H HOMEp AYEHKH B Hel.

Ypok 8.1. XpaHeHne OAHOTUINHBbIX AAHHbIX
B BUAE Tabnuupbl

Maccue — cOBOKYTIHOCTS OXHOTHTTHEIX HAHHBIX, XPAHAIIHXCA B TI0-
CAe[0BATEABHEIX AYelKaX TTaMATH H HMeloInuX obmee nMa. Hueii-
KH HASBIBAIOTCA 3AeMeHMmamMy Maccuea. Bee aleMeHTH NpoHyMepo-
BaHKI TTO MOPAJKY, H 3TOT HOMED HASKIBAETCA UHOLKCOM AAEMENMA
MACCURA.

Bce aneMeHTH MacCcHBa HMEIOT OAMH H TOT e THT. CaM MaccHB
MPH 5TOM UMEET HMA — OJIHO A4 Beex aneMenToB. /g obpamenna
K KOHKPETHOMY 3JIEMEHTY MacCHBa HeOBX0IMMO YKA3ATh HMS MACCHBA
W {B KBAAPATHBIX CKOGKAX ) HHAEKC 3JIEMEHTA.

IIpocTeiiunii BUA MaccHBa — OXHOMEPHBIH MaccHB (pHc. 8.1).
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A ‘10|3|—8‘14|25|12‘10|1|
1 2 3 4 5 6 7 8

Puc. 8.1, Vizo6paxeHre DAHOMEPHOTO MaccHBa B BUAE CTPOKH

A — 1IMA MacCHBa, UACTA B KNeTKAX TaGIHLBI — 21eMeHTh MACCHBA.
PaccMoTpuM 3anichk A[3] = -8. B aToif sannch:

A — MMA MacCcHBa;
3 — HoMep 3NeMeHTa MacCHBA (MHZEKC),
A[3] — obozHayeHHe 3-TO 2JIeMEHTa MACCHBA;

+ + + +

-8 — aHauenHe 3-TO 3A€MEeHTA MACCHBA.

OcHoeHbIe AelicTBHA No paboTe ¢ maccuBamy

Ham npeacToMT HAYIHTBHCA BHITOIHATH PAA HAHGOMEE pACIPOCTPAHEH-
HBIX JIEHCTBHH ¢ MACCHBAMM:

+ OITHCAHHE,

3aNoAHEHHE MacCHBA CAyUaHHBIMH YHCIAMH;

3ATT0AHEHHE MACCHBA C KJIAaBHATYPHI;

BBIBOJ HA 3KpPaH;

TIOMCK MAKCHMAJBHOTO 2JIEMEHTA;

BRHUHCIACHHEC CYMME] BCEX SAEMCHTOB MACCHEA,

+ 4+ 4+ + + 4+

BBITHCACHHE KOAWMYECTBA TOJAO0KHTEABHBIX 3/1€EMCHTOB.

OnucaHne maccuBa Ha a3bike lNMackanb
<Hna mnaccuBa>: array [<THN MHAeKCa>] of <THN KOMNOHEHTOB™>;

37ech <TUN KOMNOHEHTOB> — 3TO THI AAHHEBIX, KOTOPEIH HMeeT Kak-
OBl 2MeMEeHT MAccHBa, a <TUN WHAEKCa> — TPaHHIIH H3MeHeHHd HH-
JIEKCA.

Hanpumep:

var A: array [1..10] of integer;

3neck THTT MHAEKCA — MHTEPBANbHBIH, H3MEHAETCA B HHTEPBaje
ot 1 po 10, THII AAHARX {3NEMEHTOB MACCHBA) — LEJbIH.
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3anosiHeHHe maccuBa CAYYANHbIMK YUCAaMK
M BbIBOA MacCUBA Ha 3KpaH

PaccMoTpiM 3aza4y, B KOTOpoH TpebyeTes ¢ TOMOIIBIO RATYHKA CIY-
YaltHBEIX YHCel cO3]aTh OJHOMEPHEIH MAaCCHB M BEIBECTH €To Ha SKpaH.
Bnok-cxema anrropuTMa IokasaHa Ha pHc. 8.2.

| HHMumannaauums random |

| Alil: = random(100) |

Puc. 8.2, bnok-cxema anropvMtma 3anofiHeHUA CAHOMEPHOTO MaccHBa
CAYYAMHBIMI YHCNAMI 1 BBIBOAA MACCHMBA Ha 3KpaH

MNpumep 8.1. OcHOBHbIE AERCTBMA NO paboTe ¢ MacCHMBamM

Program Massivl;

uses Crt;

const { Pa3fen oNUCAHMA KCHCTAHT,
TO BCTh MOCTOAHHBIX BENHYMH,
ONpefensendx B NPOrpanHe 3apaHee
H HE H3IMEHADWHACA
NO XCAY BHMNOJHEHWS NpOTpammbl }

N=10; { WMMEHa KOHCTAHT He WCNONb3YNTCA ANS
MMEH MEDEMEHHbIX BENWYMH {13 paanena var) }
yar
A: array [1..M] of integer; | 1..N — Tun wHpoexca.
Ana WHOeKca BHOpaH
WHTEDBANLHLA THN,
TO €CTh WHTEPRAN Lenblx
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yicen ot 1 no W,
rie N onpeneneHo
B pazfene const }

izinteger;  { lepeMeHHan, XPaHALAA WHOEKC 3/IEMEHTA
HACCUBA, K KOTOPOMY WieT obpalleHwe }
begin

{ II. 3ajaHMe 3HAYSHWI1 3NEMEHTOE MACCHBA
Kak CRyYaiiHbx Yucen }

Randemize; { MHMUMANW3aUMA NaTHWKA CNy4adHbix 4ucen }
{ 3anaHue 3NENEHTCB MaccHea: }

for i:=1 to N do { MNepeHeHHas 1 M3HEHAETCH
B U4kne ot 1 go N,
TQ BCTL Mbl NQ QYepenH
nepetupaen
BCE 3/IEHEHTH MacCHea |}

Al1]:=Random{100); { B O4epeaHOH aJeMEHT MaCCKBa
A[1] 3anuchBaen
Ccny4aiHoe ywcng ot 0 no 99.
OBpATUTE BHUMAHWE: 1 - HOHep
3NIEMEHTA HACCHBA {NPHHATD
FOBOPMTH "MHAEKC" ), A[1] -
2HAYEHHE 3JIEHEHTA MACCHBA }

{ III. BblBOA 3NEHEHTOB MACCMBA Ha 3KPaH B OfHY CTPOKY }

Clrscr;

writeIn{ BBeneHHsA Maccus: ');

for 1:=1 to N do

write(A[1]1:4); { Ha Kawablit 3neMeHT MaccHBa

BbigENSeTCa nNo 4 No3uuuud
CTPOKH, YTOBH OHU
He CKNeHRanuChk NpW BbiBone! )

writeln; { 3101 "nyCTOR" onepartop BHBOAA
OTpaBOTART TONLKO COMH Pa3
W NepeBeneT KYPCOP
Ha HOBYD CTPOKY
ana pansHefwei pabots }
readin
end.
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B naHHOM NpHMepe MBI 3aTI0JHHIIH MAacCHB CAYIAiHBIMH YHCIaMH
ot (} 1o 99. 370 obecneunna HaM yHKIMA random(100). A ecau Ham
HYHO NOJYYHTH CAYYaliHble YHCIa B IPYTOM AHANA30HE — HaNpH-
Mep, He oT BHyna? Pacuer HyxHo caenaTh Takoi: gpyFkuma random(N)
BRIAACT N pasnnyreix yncen ot ( go N — 1. Ecan HaM HykHO, 4TOGEL
HAMMEHBIHM YHCIOM MOETo IManasoHa 65110 K, 3HaUHT, Heo6XoanMo
npubaenTs 510 K K random{N). HanGoapmee yncno, koTopoe GyaeT BhI-
IaBaTh B 5TOM cnydae dopMyna randem(N) + K, 6yzeT HanGoaBIUM
YHCIOM XHAHA30HA.

[IyeTs, HAnpAMep, HaM TpebyloTcd cayJyaiiHble YHcIa B Hana-
sone —100..+100. CunTaeM, ckonbko pasAMUHBIX YHCEN B 3TOM JHa-
nazone: 100 nonoxwurensnex, 100 oTpunaTensHex W Hoab. MTOTO
201. @opmMyna TYT TpOCTA: BBYECTh H3 GONBIIETO MeHbIlee H TTPH-
Gaeuth 1. 3naunt, N = 201, a K= —100. To ects nomyyaem bopMyny
random{201) - 100.

3AMEYAHHE

K comancnuo, & maxon eude dopamaa padomams we Sydem — npu
JANYCKE HpOIpastaa enacmum ¢ coobujcnicar of owubke. Imo om «zauneo
yray, Komopui nposeanem 30ecs cpeda Jurbo Fascal. Deao o mom, umo
Jurbo Fascal owmacm mun smoto seipawceHua 1o pyrxyuud Tandom. A oma
sateerm i word. Unsiant caoean, egznaxoema. Tpu nonsunxe esecms 100
w3 ucaa, acnswcro 100, noayuacs ompuyameasmnd peggasmanm, wmo Jurbo
Fascal ne Hompaneac. Canmmr npocmoﬁ crocol obodm Sy Hanacnie — ho-
ancwamy mecmani Yaensiwaesoc (Tandom) u esvuumackioe, Mo ecm Hamucams
-100 + random(201). Flotda Furbo Fascal Bydemt cuimants min Mmoo
seipaxcenus kax iNLeger o npsoay wcay (-100), w ouibku we sopmixmem.

3ananne 8.1. OdopmuTe 3TY nporpammy Tak, 4ToOb 3a7aHHE Mac-
CHBa ¥ BLIBOJ €70 3JIEMEHTOB HA 3KPAH BRITIOAHAINCH B OAHOM ITHKJE.
Bam noHazo0MTCA COCTABHOM OIIEPATOD AJIA TEAA IMKIA begin .. end,

3aananne 8.2. /loGapsre B nporpaMmy 3afanns 8.1 HOBLIH 1MKA
BLIBO/IA 3JIEMEHTOB MaCCHBA B 00PATHOM TIOpsiAKe {HAYMHAS C MO-
caexnero). [TonpobyiiTe BHNOMHATE TO Ke 3amanne 0ez BBeAEHHs
HOBOTO TTHKAR.

3ANOMHMUTE!

MGCCHB = MO MHOMNCCHED AHEEK RGvIAMN, %smomy ﬂ.‘0506 aﬂjCHFBHC
C HOCCHEON COCTROHIT & HHOM, ‘-'mOﬁb-' Hﬁpﬂﬁpﬂmb BCC ISP THCHKH WK, HO @ﬂﬁﬁafu
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HEPE,  KARIIO-MO X MACIHS. o JHEHN, 0 Ai0Boc DeACmeE ¢ MaCCHeaas
Joazero coaquafmmb 8 cebe yua, 6 Komopoat ncpcﬁapmomm SACHEHINE MIACCHBE .
Ecau om museme APOIPAAY  MACCUBOM i HE HAHHCATH WHKAD (for, while umu
repeat) — navum, est ouHGAHCS.

Co3AaHKME NONbL3OBATENLCKOrO TUMA AAHHBIX

B cnenyroinem npymepe MacCHB OITMCHIBAETCA B HOBOM pa3feiie — pas-
Aese OTTHCAHAA THTIOB Noab30BaTens (type). By moxkeTe no-mipexnemy
TOBL3OBATBLCS OMMHCAHWEM MACCHBA B Pa3Ael€ OTTHCAHMS TIePEMEHHBIX
{xak B npumepe 8.1). BapuaHT onncanns MacCHMBa, TIpPUBEAEHHBINA B
3TOM TIpAMEpe, B O0ABIIEN CTENIEHH COOTBETCTBYET IPAMOTHOMY CTHIIID
obopMAEHNA TIPOTPaMMBL.

Mpymep 8.2. Beoa € KNaBHATYPBI CAHOMEPHOMD MacCHBA LIEABIX YMCen 1 Bbi-
BOA, B0 3IEMEHTOB Ha 3KpaH C NPOTHBONOAOKHBLIM 3HAKOM

Program MassivZ;
const
N=10;

type | Paanen ONMCaHWA TUNQE NEPEHEHHLIX .
JTH TUMH CNpejenseT cam NeNL3OBaTen:,
TO BCTb Mbl ONPEOenseM THN CAHOMEDHOID
HAaCCHBA M3 N LENbIX Yucen }

Mas=array [1. N] of integer; { 1..N — Tun uHpexca;
ANA WHOEKCA BbIODAH MHTEDBANLHLIA THM,
TO eCTh MHTepBan Uenux Ydicen oT 1 Ao N,
roe N onpegenedo B paafene const }

var
Line:Mas; { Line — CAHOMEDHWA HACCHB,
Bro THN ONPefeNeH HaMW Kaxk Mas }

iinteger; | MepeMeHHas, XDAHAWAA MHOEKC 3MEMEHTA
HACCHBA, K KOTCPOMY WieT obpalleHwe }

begin
{ I¥. Beog HaccWea C KnaBuaTypw }

for 1:=1 to N do | OGpaweHie K 3nemeHTam MaccHBa
NPOUCXOOMT B UMKNE, NO OHEpenM }
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begin | Hayano uMKna BEOAA ANEMEHTOB MACCHBA }
write{ 'BreguTe aneweHT ¢ WHAeKkcow ",1,': ')

readIn(Lineli]) { OGpawaewcs K i-my
3NEHEHTY MACCHBA
(Line[1].Line[2] W T. 0.} }

end; { KoHeu uMkna BBOOA INEHEHTOB MACCHBA }
{ BHEOO 2JEMEHTOB NPOHCXOOWT TEKKE B LUMKNE: }

for 1:=1 to N do | MepebupaeM BCe N 3MEMEHTOB
naccusa }

write(-Line[i]:5); { 10 aneHeHTOB BHBOJATCH
B CTPOKY. BolBOAMM BCE
3NEHEHTH MACCHBA
C NPCTHBONCNCHHHIM 3HAKON }

writeln; { Mocne BLBOAA MACCHBA 3NEMEHTOE —
Nepexos Ha HOBYD CTPOKY }
readln
end.

3aMeTrTe, B 3aaHHH He TPeGOBATOCH, YTOOH 3HAK BCEX 3IEMEHTOB
MacCHBa MEHAJCA Ha NpOTHBONON0XHHH. TpeboBanoch UMb BH-
BECTH WX B TAKOM BHE Ha 5KpaH. Ecan 651 TpeboBajioch HIMEHHTH
caM MACCHB, 006S3aTeNbHO HYXHO ObLT0 ORI CIENATH NPHMEPHO ClTe-
AyIolllee:
Fer i:=1 to N do
Line[i]:=-Line[i];

OueHb BaXKHO MOHMMATB: TO, YTO MBI BHIMM Ha 3KpaHe, He Bcerfa
ecThb TO, UTO JieiCTBHTeNbHO XPaHHTC B TaMATH. IIporpaMMHCT MoXeT
HTpaTh 38eck porab GhoKycHHKA. BaxkHo anme, yTobw! 3afanHe 6BIO
TOYHO BLITIOJHEHO.

To ecTs, ecnn B 3aganuu TpebyeTcA H3MeHHTD KaKHM-THOO0 obpa-
30M NAHHHBIe W BHIBECTH Pe3yJbTaT Ha 3KpaH, a TPorpaMMHUCT TIPOCT
BLIBeJ IAHHEIE Ha 3KpaH B HY)XHOM BHJe, TO TaKoe 3aZlaHHe He MoXeT
CYHTATHCS BHINOJTHEHHEIM.

Hanpumep, B 3a1aHMH TpeByeTcs TOMEHATH BCE SITEMEHTH MacCHBa
B 0OPATHOM TIOPSAKEe M BEIBECTH Pe3yJETAT Ha skpaH. [IporpamMmucT
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PEILIW, YTC MpOIILe BCero GYAET NPOCTO BHIBECTH Ha 3KPAH BCE 3JIEMEH-
THI, HAUKWHAA ¢ Nocaenero. Takoe penieHHe He 3acYHTHIBaeTCs!
3ananwe 8.3. Broimonunutes creaylonte AelicTBHA:

1) cospark omHOMepHEIN MaccHB A 13 10 menwx uncen (¢ MOMOIIBID
JATUYHKA CAYYAHHBIX UHCET);

2) BBIBECTH MACCHB Ha 5KPAH B BHIE CTPOKH YHCEA;

3) TmoacuATaTh CYMMY 3eMeHTOB MaccHBa (6JI0K-CXeMa anTopHTMa
TiokasaHa Ha puc. 8.3);

4) BBIBECTH CYMMY Ha 3KpaH.

Puc. 8.3, bnok-cxema anropMima BEYMCIEHUA CYMMBl 3N1EeMEHTOB
OAHOMEPHOTD MaccHBa

3ananne 8.4. BoimonuuTes creaylonte AelicTBHA:
1) coaaars omHOMEPHBIH MaccHB A U3 10 nenbix yncen,;
2) BLIBECTH MACCHB HA 5KPaH B BHIE CTPOKH UHCET;

3) TOMeHATh MeCTaMH 2JeMeHTH MaccHBa {6I0K-cXeMa aITopuTMA
TIOKA3aHa Ha pHc. 8.4) cuefyiommM obpasoM:

1-if sseMenT — co 2-M;

3-—c4-M;
5-i1 — ¢ 6-M;
7-i1 — ¢ 8-M;
9-i—c10-m

(HAJZI0 BCTIOMHHTB, KaK HAET 00MeH 3HATeHHAMH ABYX MepeMeHHBIX
(puc. 2.4));
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4) BHIBECTH H3MeHeHHEBIH MaccHB Ha SKpaH.

| =1
HaT

Oa
MoMsHATE MBCTAMK

Afi] v Aff + 1]

Puc. B.4. bnok-cxema anroputma oOMEHa COCEAHHX 3NEMEHTOB
OAHOMEPHOTO MaCCMBa

MoUCK MaKCMMANBHOIO /IEMEHTA MacCHBa

JoBorbHO-TAKH THTTHYHAA 3a7a4a A5 H0MBIIOTO KOAHYECTBA AaH-
HBIX — NMOHCK MakcHMyMa. HanpHuMep, B cIHcKe YCTIeBaeMOCTH yye-
HHKOB KJacca HaHTH caMoro npHiexHoro. llnave rosops, Tpebyerca
BEIGpaTh HanGobIlee 3HaYeHHe cpeaero Hanna 1 ykazaTh haMumiio
yUeHHKA.

Mpumep 8.3. Mporpamma NOMCKa MAKCHMASIBHOTO 3NEMEHTa B MACCHBE W 10
MHAEKCR (CM. BNOK-CXemy anropuTma Ha puc. 8.5)

Program Maximum;
const
N=10;
type
Mas=array [1..N8] of integer;
yar
A:Mas;

i :integer; { CyeTumk umkna }

Max :integer; { MNepeMeHHas ANA XPAHEHMA
BENHYUHLL HAKCHHANLHOTC 3NemeHTa }
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Imax:integer; { MNepeMeHHas ANA XPAHEHMA
WHOEKCA MAKCHMANEHCTO JNEMEHTa |}

begin { Teno nporpaunsl }

{ 3aNCAHUM 3/1eMEHTh MACCHMEA 3HAYEHWAMM AdTHHKA
CRy4adHLIX YUCEN W BHBEAEH BeCl NONYYEHHHA MACCHMR
Ha 3KPAH B OOHOM UAKNe }

Randomize;

for i =1 to Ndo

begin

Al1]:=-50+Random(101};
write(A[1]:5)

end;

writeln;

{ Y. TIOMCK MAaKCUMaNLHOTO 3NemeHTa
M ero MHAEKCA B MACCHMBE }

Imax:=1; { CHa4ana cuuTaeu,
YTO NEepBHA INEHeHT HaCcCHBa
W BCTb MAKCHHANBHLIA }

Max:=A[1]; | Erc WHOEKC M BENHYMHY
3aNUCLIBAEN COOTBETCTBEHHO
B NepeMeHHbie Imax W Max }

for i =2 to Ndo { CpaBHMM Hawero KaHOMOaTa
B MAKCHMYHH CO BCEMM
OCTaJLHLMKH 3JEMEHTAHW MACCHBA
{ce BTOpPOro AC nochepHero) }

if Max < A[1] then { Ecnu Haw KaHaumnat
B MAKCHMMY¥Mbl OKa3ancHa
HeHblle TeKyWerc anemeHTa... }

begin
Max:=A[i]; { ...T0 Gynem cuHTaTh TEneph
KaHOWNATOH B MAKCHMYMb
TeKyuW1id aneMeHT }
Imax:=i { 3aN0OMHUM ero 3HaygHue

W MHAEKC
B nepeneHHHx Max u Imax }
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end:
writeIn{ 'MakcumancHu# 3NemeHT B HaccWee=", Max:b):
writeln{ 'Ero uHgexkc=",Imax:5);
readin
end.

BaMeTHM, HTO B IPpMIECCE TIOMCKA MaKCHMYMA HE obsa3aTeIbHO Xxpa-
HHTL 00€ BEIHUHHBLL — HOMCD MAKCHMYMa H €r0 3HAYCHHC. Jocrarouno
XPaHHTh 0AHY, B 3AaBMCHMOCTH OT NMOCTABACHHOH 3a1auH.

/ Beieog Mevt,Imax /

Puc. 8.5. Bok-cxema anropuTMa NoMcKa MakcMManbHOTO 3feMeHTa
Macc1Ba M ero HHAeKCA

Ecan nHeKe MaKcHMyMa He HYXHO 3HaTh, IOCTATOYHO GyAeT Tepe-
MeHHo# Max. Ecan, HaobopoT, HyXeH TONBKO HOMep — AOCTATOUHO
Imax. TOHKOCTB COCTOMT B TOM, UTO ecIM HY3KHO HaliTH H TO H JIpyToe,
BCe PABHO IOCTAaTOYHO HaliTH TosbKo Imax, BeJb 3HaUeHHe MaKCHMYyMa
JIETKO MOXET GBITH MOAYYeHo 110 ero HHAekeY (Al Imax]).
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WHbIMH c10BaMHM, Hallly MPOTPaMMy MOXHO YIIPOCTHTE CIeAY-
MM obpasoM:

Mpumep 8.4. Mporpamma NOMCKA MAKCUMYMa, He XPaHALAA 3HAYEHUE MaK-
CUMYMa, 2 3aNOMHHAIOWAA TOABKE Ero HOMED

Program Maximum?;
const
N=10;
type
Mas=array [1..H] of integer;
var
A :Mas;
i. imax  integer:
begin
Randomize;
for i :=1to N do
begin
Al1]:=-50+Random{101};
write(A[1]:5)
end;
writeln;

{ V. NOWCK MHABKCE MAKCWMANLHOrC 3NEeMeHTa B MaccHee }
imax:=1;
for 1 ;=2 to N do
if Alimax] < A[i] then
imax:=i;
writeln{ 'MakcHManuHuii 3neMeHT B Haccuee='" L A[imax]:5);
writeIn( Eroc wHaexke=",imax:5);
readIn
end.

3ananne 8.5. Buinoannte NoMck MakCHMAALHOTO M MHHHMAJIBHOTO
3JIEMEHTOB B MACCHBE 3a OAMH MUK {GJI0K-CXEMA aIrOPHTMA ITOKAZaHA
Ha puc. 8.6).

3apanne 8.6. B onnoMepHoM MaccHBe w3 1( anemMenTOB onlpene-
JIHTH MECTONOA0XKEHHE MHHHMAaNBHOTO aaeMeHTa. OOHYINTE a7e-
MEHTHI, CTOALIHE JI0 HETO, HO He €aM aToT s1eMeHT. (OOHYIHTE — 3Ha-
UMT, 3aNMcATh (} Ha MecTo 31eMeHTa, To ecTh BHNOAHATB A[1] = 0.)
W 3MeHeHHEI MAcCHB BBIBECTH Ha 3KpaH.
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/ Brieog Imax, Allmax], /
Imin, Allmin]

Puc. 8.6, bnok-cxema anropMtma NoMCKa MHAEKCOB MaKCHMabHOTO
M MUHMMANBHOTO 3/EMEHTOB MarcHBa 33 OAMH LMKA

3ananne 8.7. B onnoMmepHoM MaccHBe H3 10 aneMenTOB oTnipene-
AHTHL MecTonoNdokKeHHe MHHIMAABHOTO H MAaKCHMATBHOTO 3/eMeH-
T0B. OGRYNINTE 5IEMEHTE], CTOSIHE MEXAY HHMH, & TAKKE CaMM 5TH
3JIeMeHTHI.

BbluncIeHne Cymmbl M KOJIMMECTBA JJIEMEHTOB
MACCUBA C 3aAaHHbIMW CBOWMCTBAMM

Eiue onna 3a7aya — mocyMTaTh CYMMY 3J€MEHTOB, KOTOPBIE YI0B-
JETBOPSIOT KAKOMY-TO ycaoBuw. HaBeproe, BB yixe ToHAIN o0
N PHHLINAIL nepedHpaeM Bece saeMeHTH MaccHpa {uMka for) n npo-
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BepsieM 1A KaXKJIOTO 57eMeHTa BRITIONHeHHe yeaobnud {onepaTop 11).
Ecan yenosne BemonHeHo, A06aBHM sAeMeHT K cyMMe (5 = SHALTT).

npumep 8.5. BuyncneHue CYMME NONOKHTENbHBIX JNeMEHTOB MACCHER
program PositivSumm;

const  N=10;
type Mas=array [1..N] of integer;
var a:Mas;
i:integer: { CHeTuMK umKna }
S:integer; { Konunka — nepeMeHHas
ANH CYMMHDOBAHMA
NONOKUTENEHLIX 3NEMEHTOB }
begin

{ 3anonHWM MACCHB CRyYaHHHMKM YUCNEHK
B nuanazoHe -100..+100 }

randomize;
for i:=1 to N do
begin

ali]:=-100+random{ 201}
write(ali]:5)

end:

writeln;

{ TIpUCBOMM MEPENEHHYM HaYankHble 3HaueHus )

>:=0: { TepemeHHas S — aKKYHYRATOD,
OHa OyAET HaKaNIWBATb CYMMY
BCEX NONOKMUTENLHLIX INEHEHTOB.
Hy®HO NDUCBOWTL i Takoe
HaYanbHoe 3HaYeHWe, YTobhl CHO
HE NOBAMAND HA DE3yNbTAT
CYMHUDOBAHUA. Takum YWCNOM
ABNAETCA HONb }

for i:=1 to N do | MNepeCupaen BCe 3NEMEHTH MACCHBE |}

it A[i1»0 then | MpoeepaeM Kammulil INEHEHT
Ha NONCMATENLHOCTL }

S:=S+A[i]: [ ECRW 3NeMeHT NONCHUTENLHLIA,
noGagnaeM 3HAYEHME 3MEMEHTA
K aKkkymynatopy }
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{ BbEOAMM PE3YNBTAT HA 3KpAH: }
writeIn{ 'Cymma NONOKMTENLHBIX INeHeHToB=",5);
readln

end.

BDT Jajlada, O4EeHEb NoX0oXad Ha npeﬂhmymylo: NMOCYHTATE KOJH-
YeCTBO 3eMeHTOB MaCCHBA € yKaBaHHbIM]’I CBOﬁCTBaM]’I. PB]llaBTCH
AHAJOIHYHO! nepeﬁepeM BCE DIEMEHTHI, HpOBBp]’IM A1 Kaanoro
y(‘,J’IOB]’Ie H, eCJIH OHO BEHITIOTHEHO, yBBJIH'-]HM CYHEeTYHK Ha ezu»mnuy
(k = k+1).

MNpumep 8.6. BuluMcneHMe KOAMYRCTBA HETHHIX 3/IEMEHTOB MaccBa (6A0K-
CXema anropuTma nokasaHa Ha puc. 8.7)

program EvenCount;

const  N=10;
type Mas=array [1..H] of integer;
var a:Mas;
iinteger; { Cyetumk umkna }
K:integer; { Honunka — nepeMeHHas Ons noacyerta
KONMYECTRE YETHbIX SNEMEHTOR }
begin

{ 3anonHuM MacCHMB CRYYaWHWUHKW YMCRaNK
B Auanazone +10..+100 }

randomize:;

for i:=1 to N do

begin
ali1]:=+10+random(91);
write(ali]:5)

end;

writeln;

{ TIpUCBOMM MEPENEHHYM HaYankHble 3HaueHus )

K:=0; { NepenenHan K — CYETHHK,
OHa GyneT EBHINOMHATH Ty & QyHKUMI,
YTC W NanbUM HA PYKE NpW cueTe:
Kamaud pas, Koraa OyaeT BCTPEYATHCA
yYeTHoe Yucne, Bynem 3arwbath CAWH
najeu, T¢ eCTh YBENHYHBETH
nepeneHHyn K Ha eauHuUy.
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B Hayane HyHO NPHCEOWTL BH
TaKoe 3HayeHHe, YTobh OHO
He NOBMMAND HA DE3yNLTat
CYMMHPOBAHUA. TaKWM HUCNOM
ABNABTCA HONL }

for i:=1 to N do { Mepefiupaen BCe 3NEMBHTH MACCHEA }

if a[i]l mod 2 = 0 then { MNposepaeM Kamosd aneMeHT
Ha YeTHOCTE, TO ecThL
NPOBEPAEM, YTO OCTATOK
OT NeNeHUA ATCro ANEHEHTa
MACCHBA Ha 2 paBeH HyJn }
K:=K+1; { ECNM 3MeMeHT YeTHbH, yBenWuuBacH
CHETYMK H3 EAMHMLY }

{ BbEOAMM DE3YNBTAT HA 3KpAH: }
writeIn{ KolM4ecTRO YeTHbX anemeHToB=" K);
readIn

end.

Puc. 8.7. brok-cxema anropuTmMa BHYMCNeHHA KOAMHECTEQ YeTHRX
3NeMeHTOB MacCHBa



148 Tema 8. Maccuebl — CTPYKTYPHPOBaHHbLIA TUN AAHHBIX

Ypok 8.2. Mouck B maccuee

TB]'JBI)]J PacCcCMOTpHM elle pdal 3a7la4, KOTOphIE NIPHXOAHTCA pelaThb
InpH p360T8 € MacCHBaMH, a HMEHHO 3alAa49H ITOHCKA. Ha NMpHuMepe 3a-
Aa9H TIOHCKA OTPHUATEABHOTO 3JEeMEHTA MBI PACCMOTPHM HECKOIBKO
MeTONOB, NPUMEHAEMBIX 114 NOMCKa B MacCHBE.

OI'IPEAEHBHHE Hannu4uAa B macCuee OTpULATENBLHOTO
JNnemeHTa € MCNonbL30BaHUEM cbnamxa

PaccmoTpnm 3apauy: OIpeneanTs, €CTh A B MACCHBE XOTs Obl OAHH
OTPHUATEABHBIH 3/1€MEHT.

Ha nepsbiii B3rasn 3azaya kameTca BeChMa TTPOCTOH: 10CTATOYHO
nepedpaTh BCE 3AEMEHTH H MPOBEPHTL KAXKAbI HA OTPHITATENLHOCTD.
270 npaBuabHo. Ho BOT yTO filesaTs panbine? M kak onpeneanTs, yTo
B MacCHBe BOOOIIIe HET OTPUIATEALHEIX IMEMEHTOB? A eClM HX He-
CKOJIBKO?

Jlannas 3amaya MOKeET OBITH pellleHa HECKOJbKHMH CIIoco0amMH.,
IlepBbI — caMblif TpoCTOI — HCMOAB30BATL MAAKOK.

anMEp 8.7. OHDEAEHEHHE HaAMYKMA B MaCCHMBE OTPUUATENBHOTD JNeMeHTa
C HCNOAB2OBAHHMEM cbnamka

program Searchl;

const  N=10;
type  mas=array [1..N] of integer:;
var a:mas;
isinteger:
f1:boolean; ! bnawor yxasbiBaeT
Ha YCMEWHOCTL noucka }
begin
{ 3anonHWM MAcCHMB CRYYalHHMWK YMCRaHW }
randomize;
for 1:=1 to N do
begin

ali]:=-2+random{20);
write{ali]:4)

end;

writeln;

{ Hauano Gnoka noucka }
{ TlepBbiA BAPHAHT NOWCKA OTPULATENLHOTD JNEHeHTa —
MCNOAL3OBAHHE dnamKka }
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f1:=false; | WanauanwHo dnawok = false,
TAK KAk Wbl elle HUYerc He HawnW }

for 1:=1 to N do
if al[il1<0 then { MNposepaeMm Kamosd aneMeHT
Ha OTPUUATENLHOCTL }

fl:=true; { ECN® Hamnu oTpPHUATERLHBIA,
YCTAHABAMBABH HNAKOK
B COCTOSHHE "MCTMHA" }

if f1 then { B KOHUe npoBepseM (nawox }
writeln{'B maccHee ecTk OTpALATENEHWH 3INEneHT ')
else

writeIn('B macCHee HeT OTPHUATENBHLIX JINeMeHToB' )
{ HoHel Bnoka noucka }

readin
end.

OI'IPEAEHEHHE Hannu4ynuAa B macCMBe OTPULATENIbHBIX
2NIEMEHTOB NyTeM BLIMMCISHWA MX KOWYECTBA

Hepr,ﬂHO 3AMETHTD, YTO HCTIOAL30OBAHHE JOTHYCCKOTO E])JI&?]{KEI Cyxa-
€T E])yHK].I}‘IDHaJI])HOCT]) MeTona. Beab MbI OIIpeAcaaeM TOALKD HATHIHE
OTPHIOATEABHOTO 2JCMEHTA, H HHUCTO Hoaee. Ecan Bmecto Cl)J]a}KI(ﬂ. HC-
NOJAL30BATL ITEADE YHUCA0, OHO CMOUKET co00IINTL HaM HEUTO 6031]3]1[66
O pE3yJbTaTax NoOHUCKa.

anMEp 8.8, OI'IDEAEJ'JEHHE HEUTMHKMA B MACCHEBE OTPHLUATENEHEX 21eMEHTOBE
NYTEM NOACHETE KOAMYECTER TakHx 3NeMeHTOB

program SearchZ;
const  N=10;
type  mas=array [1..N] of integer:;
var a:mas;
i:integer;
fl:integer; | 370 yWe He (NaMoK, & CHETYWK HONMYECTEa
HAAOEHHBX OTPUUATENLHLX 3NEMEHTOR }
begin
{ 3anonHWM MAcCHMB CRYYalHHMWK YMCRaHW }
randomize;
for 1:=1 to N do
begin
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ali]:=-2+random(20) ;
write{ali]:4)

end;

writeln;

{ Havano Gnoka noucka )
{ BTODPOA BAPMAHT NOUCKE OTPULATENLHOTO 3NEMEHTE —
KOMHYECTBO OTPUUATENBHUIX aNeMeHTOB }

f1:=0: { MaHavyansHo cyeTyux = 0,
TdK KaK Mbl gle HWYers He HalnW }

for i:=1 to N do
if a[i]<0 then { MNposepaenm Kaxnsi IneMeHT
H3 OTPHMLATENLHOCTL }

f1:=F1+1; { ECiWm HawnW OTpPHLATENGHMA —
YBENWYUBAEN CYETYMK Ha eauHuLY }

writeIn{ "Kon4ecTeo OTPHUATENLHBIX aneweHTos=",f1);
if f1=0 then

writeln{'B maccHee ecTk OTpALATENEHWH 3INEneHT ')
else

writeIn('B macCHee HeT OTPHUATENBHLIX JINeMeHToB' )

{ HoHel Bnoka noucka }

readin

end.

HaxoxaeHne Homepa OTPUUATE/ILHOrO 3/1eMeHTa

maccuBa

M#1 ToaBKO UTO paccMOTPEMH nepeﬁop AEMEHTOB MACCHBA B MOMCKaX
3JE€MEHTOB ¢ KAKMMH-TO CBOHCTBAMH (B HalcM Caydae oTpHUATCAL-
HbIX). MoKHO TaKXKe MCIOABb30BATh 3TOT METOI A MOHCKA HOMED

OTPHUATEARHOTG 3AEMEHTA.

anMEp 8.9. OI'IDEAEJ'JEHHE HaAMYKMA B MaCCHMBE OTPUUATENBHOTD JNeMeHTa

NyTeM BRYHUCAEHWH erdo HOMepa
program Searchd;
const  N=10;
type  mas=array [1..N] of integer:;
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var a:mas,

i:integer;
f1:integer; ! WHaekC HalpeHHOTO
OTPALATENEHOIO ANENEHTA }

begin

{ 3anonHWM MAcCHMB CRYYalHHMWK YMCRaHW }
randomize;
for 1:=1 to N do
begin
ali]:=-2+random{20);
write{ali]:4)
end;
writeln;

{ Hauano Gnoka noucka }
{ TpeTuii BapWaHT NOUCKA OTPUUATENLHOTD JNEHeHTa —
HAXOHABHHE WHIEBKCA OTPHUATENLHOT O 3NEHEHTa }

f1:=0; { HanauansHo pnaxok (MHOexkc) = 0,
TaK KaK Mbl Ele HWYEero He Hawnu }

for 1:=1 to N do

if a[i]<0 then | Mposepsen Kamaud anemeHT
H& OTPUUATENBHOCTL }

f1:=1; { ECnW Hawnu oTpUUATENbHEA,
3aNOMMHAEN ero Howep }

{ Tenepb No 3Ha4eHWw nepenedHod T1 WORHO ONPENENWTL,

Gbl1 M B MECCHBE XOTb GNMH DTDHUATENbHbIA 3NEMEHT.
Ecnu f1 ocTanca pageH Hynw, 3HAYMT NEOBEPKA Ha
OTPHUATENBHOCTL HU Da3y He BHNGIHWIACh }

if f1=0 then
writeln{'WHiekc oTpuuatentHoro anewenta=",f1)
else

writeIn('B macCHee HeT OTPHUATENBHLIX JINeMeHToB' )

{ HoHel Bnoka noucka }

readin

end.

151
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Bo3Mo3KHO, BB y3Ke 33/1aeTeCh BIIOJIHE PE30HHBIM BOTIPOCOM! & €CJTH
B MacCHBe HeCKOJBKO OTPHUATENBHBIX 3JIEMEHTOR, To KAKOH H3 HHX
MBI HAllTH ?

Tax xax TpH HAXOXKAESHHH OTPHLATENBHOTO 3/1eMeHTa ITHKA He
3aKaHUMBAETCA, OTBET OYEBHAEH: MOCHEAHNWH. JTOT METON HAXOAMT
HOMep TIOCJIeJHETO B MACCHBE OTPHIATENBHOTO 3eMeHTa.

A Kak HaM HaliTH NepBbI} 0TpHUATENbHEIH 5/1eMeHT?

OnuH 13 MeTofoB (Ha AaHHBIH MOMEHT CaMBIH JeTKHi) — Henpa-
BHTB IIHKJI TaK, 4TOORI OH Mepefupan 31eMeHTH ¢ KOHLIA!

for Kk := N downto 1 do..

Teneps pacCMOTPHM NMOCAEAHIOID TPHANPKY K HAIEMY ANTOPHTMY.
Ecau ram HyAHO HAlTH HOMED NEPBOTC OTPHLATEABHOTO 3JEMEHTA,
TO 3a4eM nepedHparsb Bee aneMeHTh? JloCTaTOUHO DCTAHOBUTBCA, KAK
TOMBLKO OyAeT HAllIEH NEePBbIi TAKOM 3J€MEHT.

JTH paccykIeHHA NOATAAKHBAIOT HAC 3aMEHHTL LHEN for, KoTo-
puiii TepeGHpaeT BCe 3AEMEHTHI, ITHKA0M while, KOTOPBIH OCTAHOBATCA
B HYJKHBIH HAM MOMEHT:

k =1;

while a[k] >= 0 do { NepeGupach BCE He NOAXONANME HaM

(TO eCTh HEOTDHUATENLHLIE) 3JEMEHTH }
inc{k); | bepem HoWep cnefywlero aneweHTa }

Jupnueckoe oTerymiaeHne. B ToNbKo YTo IPHBEAeHHOM NPHMepe
MBI HCTIOAB30BAMH ONEPaToP inc, KOTOPEHIH paHbllle He YIIOMHHANH. OH
yBeTHUHBaeT 3HaYeHHe YKA3aHHOH TlepeMeHHoH Ha eqununy. To ecTh
oneparop inc(k) aHanorHdeH omepatopy k = k + 1. Ilo aranoryu ¢ inc,
B Turbo Pascal nMeerca eie onepatop dec. (JH yMeHBINAET 3HAYEHHE
YKa3aHHOoH TTepeMeHHoH Ha enHHEHITY. MBI He NpHBeTH 3TH oTlepaTophl
paHee, UTOOB TIPEXAEBPEMEHHO He 3a0MBATEH BallH TOJOBB M3JTHII-
Hel uadopManHed. Bl MoxeTe HMH He TIONB30BAThCS H NPOAOTXATH
nucatb k = k + luk := k - 1, xax H paHee, BMecTo inc{k) mdec(k).

PacemoTpeHHEBIH MeTO NOHCKA TIEPBOTO OTPHLATENBHOTO 3lIEMENTA
0HIaAaeT OAHHM Cepbe3HbIM HEIOCTATKOM: OH He OCTAHABIHBAETCA,
ecJIM B MACCHBe BOOOIIEe HET OTPHIATENLHBIX 31eMenToB. [lepe6pas
BCce pAeMeHTH MacCHBA, MK/ TPOJAOIKNT HCKaTh OTpHLATENbHBIE
aJIeMeHTH] Aanblle. JTo NPHBeeT HINH K 3aBHCAHHID KOMIBIOTepa, HIH
K aBapHHHOMY 3aBePlleHHI0 NPOTPaMMBl B 3aBHCHMOCTH OT HacTPoeK.
Wenpasum ommmbxy. JLis sToro Ao6aBuM ellie 0HO YCIOBHE OKOHUAHHA
NMOHCKA — &ECJTH MBI Iepebpaiii BCe DAeMEHTHI».
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Npumep 8.10. OnpeaeneHHe HAMYKS B MACCHBE OTPULATENLHOTD 3IEMEHTa
M BBIMMCAEHKE ET0 HOMEpa (ecni Takoi ecTk)

program Searchd;
const  N=10:
type mas=array [1..N] of integer;
¥ar a:mas;
i:integer; { 3M6Cb HaM HE HYMEH BNamoK —
CHETUMK UMKNG ByNeT HaluH (pRakkoH )
begin
{ 3anonHWM MACCHB CRyYaRHLMWA YUCRaWK }
randomize;
for 1:=1 to N do
begin
afi]:=-2+random( 20) ;
write(ali]:4)
end;
writeln;

{ Hauano Gnoka noucka }
{ YeTBepTHd BAPMAHT NOMCKA
HOMEDa NMEPBOTC OTPHUATENLHOMD 3JeMeHTa }

i:=1; { TaKk Kaxk ucnone3yeM uUWkn while BMeCTo
for, NpUxooWwTCA camum 3aBoTHTECS
0 CHETYMKE UMKNE }

while (a[i11>=0) and (i<N} do { MNepelupaen sce
He NoaxoQsuue Ham
{HEQTPHLATENLHbIE} 3NEMEHTH.
Kpowe Toro, npoBepaen
BLIXOA 33 TPAHMLb MACCHBA }

inc{i}; { GEpeM HOoMED CABNYDUWEro 3NEMEHTa }

{ LuKkn 3axkoHyeH. MpoBEpHH, N0 KaKOMy M3 ABYX YCNOEHNA
aTC npouscwnc }

if a[iJ<0 then
{ ECrM 3/1EMEHT, HA KOTODbM Mbl OCTEHOBMIMCEH,
OTPUUATENBHLIA - 3HAYAT. MW €ro HaWnM.
MHade - HET OTPMLATENLHLX INEMEHTOB }

writeIn{'HHOeKC OTpUUATENLHOTC aNeMeHTa=",1)
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else
writeln{'B MacCHee HeT OTDHUATENLHLIX INEMEHTOB');

{ HoHeu GnoKa noucka }

readin
end.

38,[[8}]“8 8.8. OHpB,I[BJ]HTb, €CTh JH B MaCCHBE NMOJOKHTENbHbIE
HEeTHBIE 3JIEMEHTHI, H, €CJIH €CTh, BBIBECTH HOMED TIOCIEIHEr0 U3 HHX.

Ypok 8.3. ABymepHble MacCUBbI

Ha nmpeasiayimyx ypokax MBI pacCMOTPEIH ¢ BAMH OJHOMEPHBIE Mac-
CHBBL. JTO 03HAYAET, YTO MAaCCHBH MMEIOT OOHO H3MepeHHe — KOJTH-
YeCTBO 5IeMEHTOB. BH3yanbHO TaKHe MACCHBBL MOJKHO TIPEACTABHTD
KaK cTPOKY 3AeMeHToB. OAHAKO HALl MHP He OTPAaHHYHBAETCA OJHHM
H3MepenneM. Ha 3ToM ypoke MBI PACCMOTPHM MACCHBEI, KOTOPhIE
MO3KHO BH3YAJNBHO TPEICTABHTE KaK Tabauiy.

Heymepuwiti maccug — 370 TABIHIA 13 OAHOTHIIHBIX 3J€MEHTOB,
OpraHH30BAHHAA 110 CTPOKAM 1 cTonb1aM. MecTomonokeHHe KAXKAOTO
aJIeMeHTa ABYMEPHOTO MACCHBA { MATPHITH } OTIpeAeNAeTca HHIEKCOM
{HOMepOM) CTPOKH M HHAEKEOM {HoMepoM) ctoabua (puc. 8.8).

Table[n,m]

. NIE!
\ Table[2,3]

Puc. 8.8, Vizo6paxeHe ABYMEDPHOrO MaccMBa B BUAe Tabnuupb
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B cneayiollieM ITpHMepe MBI CO3AATHM MATPHLY 5X4, 33/1aB 3Have-
HHA ee 37IEMEHTOB ¢ NIOMOIIBIO TAaTUHKA CAYUalHBIX YHCces, M BhBefieM
ee Ha 5KpaH 1o cTpokaM. I1pH aToM GyzaeM HCNONb30BaTh BAOKEHHEIE
LHMKJIET BHELTHWH ITMKN 6y AeT MPOXOAUTS N0 CTPOKAM, A BHYTPEeHHHH —
no cronbuam. Biok-cxeMa anToOpHTMa TTIpelcTaBeHa Ha phe. 8.9.

MNpumep 8.11. CozaaHme matpuubl 5X 4, BEIBOA E€ Ha 3KpaH No CTpoKam
program Massiv_2;

const
N =5; { Yucno cTpok }
M=4; { Yucno cronGuoe }
var

Table : array [1..N, 1..M] of integer; { 3akasusaen
O0NACTL NaMATHM INA XPAHEHHA ABYMEPHOIO
maccuea W3 N cTpok W M ctonbucs )

{ BocBwe roBops. HWrOe He ONpefeneHo,
HTO NEPBLIA HHOEKC — 3TC HOMEP CTPOHM,
a BTCPOW — aTO HoWep cTenbua.
TaK KaKk BbECAOM H3a 3IKPAH 3@HWMAETCH NPOrPaMHUCT,
OH CaM pellaeT, Kak ewy yaoGHee,
HaM ynoOHee CYMTATL, YTO HOMED CTPOKM — MEDBHA WHAEKC,
8 Homep cTonGua — BTOPORA }

i, J ;o integer;  { MNepeneHHWe ANS XpaHeHWA
WHOBKCOB CTPOKM W cTon6ua }
begin
{ 3ancrHeHHe MACCHBA AATHMKOM CRYYalHbX Yucen:}
randomize;
for i:=1 to N do
for j:=1 to M do

Table[1,j]:=Random{100); { 3anuck
CRy4aiHOrg Yucna
B MACCHB Ha MECTO
C HOHEDOM CTDOKK 1
Homepow cTonbua j )

{ BLBON MATPUUL H3 3KPAH NO CTPOKAW: }
for i:=1 to N do
begin

for j:=1 to M do
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write(Table[i,31);

writeln { NMepexon Ha HOBYW CTPOKY
NOCRE BHBOOA BCEX INEMEHTOB
CTPOKM 1 }
end;
readin

end.

Puc. 8.9. BAoK-cxema anropuTmMa BHBOAA ABYMEDHOMO MaccHBa 5x4
Ha 3KpaH No CTPoKkam;

3ananne 8.9. HanucaTh nporpaMmy, B KOTOPO#:
+ OTpelenHTh MaTpHIy 3 X 3;
+ BBIBECTH €€ Ha IKpaH;

+ ONpEIEAHTE BEAHYHHY MAKCHMAABHOTO JICMEHTA AaHHOH MATPHUbLL
H BLIBEECTH Ha 3KPAH €TI0 3HAYCHHE H €T0 NMO3HIHID B MATPHIIE.

BbiBOoADI

1. /lns XpaHeHHA OAHOTHITHBIX IAHHEBIX HCTIONB3YETCA CTPYKTYPHPO-
BAHHBIA TMN JAHHBIX — MACCHB {0AHOMEPHBINH M MHOTOMEDHBIHN ).
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ﬂJIH ONMHUCaHHA MacCHBa HeoﬁXOI[HMO YEKA3aTh €70 HMA, THII TaHHBIX

(array), AHanmalzoH U3MeHeHHd HHAeKCOR erdg ajJeMeHTOoB (B KBa-

APaTHBIX cxoﬁlcax) H THII 3JIEMEHTOB, H3 KOTOPHIX OH COCTOHT!
mas: array [1..20] of integer;

Oﬁpamemle K KRI0OMY ACMCHTY MAaCcCHBAa HACT MO HMEHH MacCHEA

M TI0 HHAEKCY (HOMEpPY) 371eMeHTa B MaCCHBE.

HpH BBLINOAHEHHH A100BIX JelicTBHH ¢ MacCMBAMH HeDﬁXD,ﬂHMO HC-
NOJR30BATE ITHKAB, B KOTOPBIX HepeﬁHpaIDTCH HOMEDA JJACMEHTOR
MaccHBa.

IIpn BLHITOAHEHHH OTI€pALMH NOHCKA B MACCHBE HYXHO Tlepe0HpaTh
TI0 0UYEPEAH €rg 3JEMEHTHL M TTIPOBEPAThH AAA KaXKA0T0 HCKOMOE
yCAOBHE.

ITpyMepoM MHOTOMePHOTO MACCHBA ABJAETCA IBYMEPHEIH MaccHB
(mMartprna). OGpanieHNe K 57eMeHTaM MaTPHLE! HAET 10 e HMEHH,
HHAEKCY CTPOKH H HHAEKCY CTonbua.

KoHTponbHbIE BONPOCHI

1.

Kaxoe YCHAOBHE JOMTKHO BRINOJMTHATHLA, YTo0H HEKOTOpOE KOJTHYE-
CTBO OTAETbHEBIX JAHHBIX MOXKHO HLII0 06]JBIIHHHT]> B OJJMH MACCHB?

Yro B 3anmcH A[4] = -12 apageTcsa HMEHEM MacCHBa, YTO — HHJEK-
COM, a UTo — 3HAYEHHEeM 3JIeMeHTAa?

eM oaHOMEPHBIN MACCHE OTJIHYACTCS OT ABYMEPHOTO?

Kakne HeoOxoaume ﬂ,eﬁCTﬁB}‘IH, yT0oDbl BLIBECTH Ha JKPAaH BCE OT-
PHUATEABHBIC 3AEMCEHTE MaccHBa?

IMoueMy NpH NOHCKE KAKOTO-AK00 3A€MEHTA B MACCHBE HEAb3S
oOoHTHCE Oe3 uuKaa?



TEMA 9

BcnomorarensHble
anroputmsl. lNpoueaypbl
n byHKunn. CTpyKTypHoOe
nporpammupoBaHue



B sr0# Teme Mbl ¢ BAMH PaCCMOTPHM METOAB AEKOMIIOZHIAN. TO ecThb
Mbl OyaeM yuyHThes pasbnBaTh OIHY OOJBLIIYIO 33484y HA HECKOMBLKO
OTHEALHBIX, NoMenbue, HeGompinyio caMocTosATENLHY 10 331124y 0OBIYHO
ropazjo Jerde PelnTL. B 3Tol TeMe MBI NO3HAKOMMMEA CO cTIOcO00M
3aNHCH TAKWX NMOA3a/a4 Ha A3bike [lackans.

Ypok 9.1. KoHcTpyupoBaHue anropurma
«CBEPXY BHU3»

IIpn KOHCTPYHPOBAaHHH AOCTATOMHO CAOXHOTO ANTOPHTMA JIOTHYHO
pasbmeaTh ero Ha pax 6onee npocTHX 3agay. [locTpoenye anropHT-
Ma MAeT «CBepxy BHM3». CHauaja cTPOUTCSI OCHOBHOH aATOPHTM.
B HeM sannceBaoTes 06paIieHHA K BCTIOMOTATEABHBIM ANTOPHTMAM,
KOTOpbIe NO3BOJAT PellHTh OTAeNbHEIE, 0Tee TPOCTH e NOA3AAaYH
{noazagayn 1-ro yposua). Ecan ecTh HeoGX0AMMOCTE, OCYIIECTBS-
10T ZaNBHeHIIYIO AeTANTH3ALIHIO, H NOA3ajada pasbHBaeTCA Ha eme
Bomee npocThie 3agaun {NoA3afauM 2-To ypoBHA). BenoMorareabHble
AJTOPHTMEI 17151 penleHHd N0/13a71ay TIOCIe/IHETO YPOBHS HE coflepKaT
OBpAIEHHH K APYTHM BCIIOMOTATENBHEIM anroputMam (puc. $.1).

OCHOBHOW

anropuTM
Moaszagaqa 1 MNogzapgaqa 2 MNoazapa4a 3
1-ro ypoBHA 1-ro ypoBHA 1-ro YpoBHA

AN

| T~

MNoazapaua 1
2-ro YypoBHA

Moazapaqa 2

2-ro ypoBHA

Moazapaya 3

2-ro YpOBHA

Monaanaqa 4
2-ro ypoBHA

Puc. 9.1. Cxema anropUtMa, NOCTPOEHHOTO MO NPUHUMNY «CBEPXY BHU3»
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Wraxk, scnomozamensipin arzopummom HaSETBAETCA aNTOPHTM pe-
IIeHHsI HEKOTOPOH 3a/1auM, ABNAI0INENHCS TIOTIMHERHOH TI0 OTHOIIEHHIO
K HCXonHol (ocHOBHOI ) 3agave. [IpH peanuzauuy TaKHY aNTOpHTMOB
Ha s3bike [lackans HX ohopMILAIOT B BHIE npoyedyp WITH Pyuryuil.

Cornacno KOHIeNnIIHH cTPYKTYPHOTO NPOTrpaMMHPOBAHHsI BCTIOMO-
TaTEXBHBIH ANTOPHTM JIOJKEH:

+ HMeTh HMA, MO KOTOpOMY €rc MOKHO BBIZBATh H3 JApPYTIHY airo-
PHTMOB;

+ BOSBpalaTh YIIPABIEHHE TOMY ANTOPHTMY, H3 KOTOPOTC OH GBI BHI-
3BaH. [locne Toro Kak 3aBepllNTCA BHINOMHEHHe BCIOMOTATeABHOIO
ANTOPHTMA, BRI3BABIUMHA €70 ANTOPHTM A0JIKEH NPOROIKUTE paboTy
€ TOH TGUKM, B KOTOPO# 0H OEIN IpepBaH;

+ HMMeTh BO3MOXKHOCTD BHI3BIBATh APYyrie aaropHTMBL;
4+ MMETbH AOCTATOUYHO MATbie pasMcpRl.

IpaxkTuyeckan 3apaqa ¢ MCMONL3OBAHUEM
BCTIOMOTATE/ILHLIX A/ITOPUTMOB

3anava: BRIIOJIHHTE C MACCHBOM JeHCTBHA, KOTopble G6BIIH Npeaio-
’eHHl B 3afgannax 8.3, 8.4 (cm. ypox 8.1):

a) 3AHONTHHTD OJIHOMEPHBIH LleTOYHCIeHHBIH MaccHB U3 10 anemen-
TOB CAYYAHHBIMH YHcaaMu oT —20 xo +2(;

6) BHIBECTH MACCHB Ha 9KPaH B BHJIE CTPOKH 9HCeN;

B) MOJACUHTATh CYMMY 21eMEHTOB MacCHBA,

I') NOMEHATH MECTAMM 3JIEMEHTH MAcCHBA CAEAYIOMHM 06pazoM:

1-if sseMenT — co 2-M,

3-—c4-M;
5-i1 — ¢ 6-M;
7-i1 — ¢ 8-M;
9-#—c10-Mm;

1) BBIBECTH M3MEHEHHBIH MACCHB Ha SKpaH.

PazofibeM 0CHOBHOH aJrOpUTM Ha MOJ3a/lauM B TIOPSIAKE HX Tiepe-
YHCIeHHA B 33laHHH (pHc. 9.2).

O6paTHM BHHMaHHe: YHKTH ) 1 1) BRIMOJHSIOT OAHHAKOBOE
neficTBHe — BRIBOJ MacCHBa Ha sKpaH. [losToMy odopMHM WX B BHIE
OTAEeNBHOTO (pparMenTa IPorpaMMBbl MO HEKOTOPEIM HMEHEM, 4 B HYX-
HBIX MeCTaX BEI30OBEM 3TOT (pparMeHT Mo ero HMEHH.
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(o=

3anonHATL MaccHp CyJakHbIMK
yucnamn ot —20 go +20

BhbiBSCTA MACCHE HA 3KpaH
B BUOS CTPOKK YHMCen

Mopcqurars cymmy
3NeMOHTOB MacCHBa

MoMeHATE MecTaMK
SNEMEHTH MACCHBA

BbiBecTH MACCHE Ha 3KpaH
B BWOS CTPOKW HHCEN

=

Puc. 9.2, brok-cxema anropuTma pelleHus 3aaaud M3 npumepa 9.1

Taxoli pparmenT naswIBacTCA NPOUEOYPOE.

[Mpouenypa opopmaseTcsa no Tem e NPaBHIAAM, YTO H TPOTPAMMA.

IIynxTel a) 1 T) ohopMHM TAKXKE B BHJIE TPOTIEAYD.

[TyHKT B) — BEIYHCAEHHE CYMMBI 3JIEMEHTOB MacCHBAa — 0(hOpMHM
OTAEABHEIM (PPATMEHTOM, HO C BO3BPAIIEHHEM PE3YABTATA BHIYMCIE-
HHu4. Takoi dparMenT HaspBaeTca ryuxyued. B oTaMulMe oT npoueny-
pbl, H2 (BYHKLIHH BCETAA BO3BPANIAETCA PE3YALTAT B BHE IEPEMEHHOH,
THIT KOTOPOi yKa3zwiBaeTca B 3aronoBke GyHkmuH {cM. npumep 5.1).

Takas opraHHzaIns NporpaMMbl MO 0A0KaM BCTIOMOTATEABHBIX
aIropUTMOB (NpolenypaM H GyHKIHAM) IPHAAET € JOTHYHYIO CTPYK-
TYPY M AejaeT ee Donee yao0HOM 05 AanbREHINETO HCTIOAb30BAHN.

[Mpouenyps 1 pyaKUHH B nporpamMMe ohOPMIAIOT B BHE OTAEb-
HbIX 8J10KOB, KAKABIH M3 KOTOPLIX HAYHHAETCA CIENHAABHBIM CJI0BOM
{procedure uan function cooTBETCTBEHHO ). 3TH GA0KN A0AKHE Pacio-
JAraThcs B TEKCTE NPOTPaMMBb] NEPEA ONEpaTopoM Degin, HaunHAIOIIHMM
OCHOBHYI0 nporpaMmy. B kaxnom Gmoke nipoueayps WK GpyHKIMH MO-
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eT HAXOJIHTHCS CBOH paszies] ONHCAHAA NepeMeHHBIX {(var) H 0JKHA
BBITH Mapa oNepaTopoB begin .. end, MEKAY KOTOPHIMH NHLIETCA TEKCT
npoueAyps (W1 GyHKLIHH ).

BHuMaTenpHO yHTaHTe KOMMEHTAPHH K TIpOTpaMMe!

Mpumep 92.1. AeMOHCTpaLHs NpoLeAyp W hyHKUMA Ha npUMepe pasoTh
C DAHOMEDHEIM MacCHBOM
Program Massiv_1;
const
N=10;
type
Mas=array [1..H] of integer;

var | Pazfen OnMCaHWA NEDEHSHHbIX .
Bce npeaufyuiMe pasnens ONUCAHWA, KOTOpue Mbl
NPHMECAKWNK, BKAKYAH 3TOT, HAZLIBAOTCA TNOGANLHbIMY .
KOHCTaHTH, THAH W NEpeMeHHble W3 aTHX pa3nence
ABNANTCA TNOGaNnbHHMKM, TQ €CTh AEMCTEYNT B Tene
NPOTPamMKY, a TAKKEe BO BCEX NpoUenypax W ByHKUWax,
ONHCAHHBIX B 3TOH nporpanMe }

Line: Mas; { MNepeMexHan Line — 0OHOMEPHbIA HACCHB.
Ero TWn onpenened HamW Kak Mas }

Sm cinteger; | lepemeHHas ONA BbYHCNEHWA
CYMMbl 3NIEMEHTOE }

{ Mpouenypa BBOOA OAHOMEDHOID MACCHBE .
BHuMaHWe! Mocne 3anycka nporpaMmbl ynpashieHue
NepefaeTca NEPBOMY WCNOJHAEHOMY ONepatopy
M3 Tena nporpaMmbl! Mpouedypa Inp ByaeT BHNONHATECA
TOJLKO MOCAE BHZ0BA €8 W3 Tena nporpaMuu! }

Procedure Inp; | 3aronoeck npoueayps Inp }

var | Paanen ONMCAHWA NIOKANbHBIX MEDEMEHHBIX,
TO eCThk nepeweHHdx npoueldyps Inp,
NeACTEYOWHX TONLKG B Npeaenax aToil npouenyps }

1:integer; | NepeMeHHaA, XPEHAWAA MHABKC
OUEPEAHOrO 3NeMeHTd MACCHBE,
K KOTOPOMY WAET obpaueHue.
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JTa NepeMeHHas 1 He WMeeT

HUKAKOTO CTHCWEHHS

K rnoBansHoR nepeMeHHoH 1.

XOTA OHM MHENT OAWHAKOBOE HA3BAHME,

3T COBEDWEHHD DazHbie SYeliky NaHATH.

B naHHoH npouegype (Inp)
oOpaweHHe K NepeHeHHoR i

ByAeT 03HAYaTL NOKANEHYD NepeneHHyn.

JTO, B HACTHOCTH, 3HAYWT,

4TO K rnoGantHOW NepeMeHHon 1

M3 NpoUeaypH OOPATHTLCA HENMb3A.
B LaHHOM CRydae 3To U He HyKHD.
Ecnn BH XOTHTE MMETH BOIMOMHOCTL
oGpalaTLCR K oGeHh NepeneHHbn,
HY®HO [dBaTk MM D33HHE HMEHAa }

begin | Hauano tena npouenype Inp }
for 1:=1 to N do
begin
write{ 'BreguTe aneweHT ¢ WHAeKkcow ",1,': ')
readIn({Line[i])
end
end; { Kowew Tena npoueayps Inp }

{ Mpouenypa BHEOAE OIOHOMEDHOTD MACCHBA HA 3KPaH }

Procedure Qut; { 3aronceck npoueayps Qut }
var
1:1integer; | PeKoMEHAYETCA OMMCLIBATH NOKANLHT
Te NEPEHEHHHE, KOTOPHE MCMOMb3YOTCH
ANA NPOMERYTOUHbIX DEDOYMX 3IHAYEHMH
B npouenype, YTobu W3DeMaTh OWWDOK
B 3HAYEHHAX TNoBaNbHHX NEPEMEHHbLIX .
Hanpuuep, peKomeHNyeTcs NOKanbHO
QNUCHBATL CYETHHKW LWKNOB }
begin { Havano Tena npouenyps Out }
for i:=1 to N do
write{Line[1]:5):
writeln
end; { Koweu Tena npouenyps Out }

{ Mpouenypa OBMEHa HECTAWW COCEOHUX INEMEHTOB )
Frocedure Change;

163
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var
i:integer;
X integer; | MepeMeHHaa nNA BPEMEHHOTC
%DAHEHUA INEMEHTOB MACCHBA
npH ofMeHe }
begin ! Hauano tena npouenype Change }
i:=1; | Ha4anbHoe 3HAYEHME MHAEKCE }
{ Tpu ODHEHE Nap 3NEMEHTOB WHAEKC M3MEHAeTCS
Cwarow 2. Uukn for ... TaKkol war He NonfAepwuBaeT,
No3TCOMY NPUHEHAEH UMKN while ... do )

while 1<l10 do { Ha waxnoW ware
GyaeM MeHATL i-i ¥ i+1-i aneMedTs }
begin
¥:=Line[i]; { Mepebiii aneMeHT W2 naps
coxpaHnen B X }

Line[i]:=Line[i+1]; { Ha erc wectc 3anucHBaewH
BTOPCH 3NEMEHT M3 naps }

Line[i+17:=X; { Ha MeCTC BTOPOro 3/EMEHTA
MHWEN COXPAHEHHLIA 3nemeHT
Wa nepemeHHol X }

ir=1+2 { ¥BenuyeHwe WHOBKCA Ha 7
ans nepexona
K CNefyowed nape 3aNeMeHTOB }
end
end; { KoHeu Tena npouenyps Change }

{ OYHKUMA BLIYMCIEHHA CyMMbl 3JIEMEHTOB MACCHBA }

Function Sum:integer; | 3arofoBOK thyHKLMWM.
Yepes NBOETOHMME YKA3HBAETCA
THN BO2BPDAWAEMOIC DEYNLTATA.
PeaynLTat Bo3BpallaeTcs
HEPeZ WMHA DYHKLMH.
B Hamwem chy4ae BO3IBPAUAEHLIA
PE3YNLTAT — CYMHA 3JEMEHTOB
waccusa. TMN peaynbTaTa
COOTEETCTEYET THNY 3NEMEHTOB
Haccusa }
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var
i:integer;
S:integer; | MepeMeHHad 0NA HAKONIEHHA CYMMH }
begin { Hauvano tena dyHkumm Sum }
S'=D'

for i =1 to N do
S =5+ Line[1];

sum = 5 [ 310 ofis3artentHan CTpoKa!
FeaynLTaT BHMWCNEHMA BO3BPAWAETCH

B BH3LIBAOIYD NPOTpaMMy
yepes WHA thyHKLWM Sum }

end; { KoHel Tena gyHKuMM Sum }

{ HauuHaeTca Teno Mporpanmsl )

begin { WMEHHO 3TO W eCcTb TNaBHLiA onepaTtop
begin — Ha4ano BCeil nporpanmsl }

Inp; { Bbi20B NpOUEAYPHl BBOAA 3JJIEMEHTOB MACCHBA }
Qut; { Bbi20B NpOUEAYPH BLBOAA MACCHBA HA 3KDAH }
Sm o:= Sum;{ Bbi3aoB hyHKLMM BLMHCNEHHA CyHHb }

writeIn{ Cymuma anementos=",5m); | Busoa peszynwrara
Ha SKpaH }

{ Pe3ynsTaT BLMMCNEHUA BYHKUMM HeOBXOAWHO NPUCROMTL
NEPEMEHHDA TOTC ®e TWNa {(HaK B BLIDAWEHWW Sm:=5um)

MW BHIBECTW CPa3y Ha JKpaH: }
writeIn{ 'Cywna anewentos:',Sum);

Change;  { Bw20B npouefyps OfMEHa 3neMEeHTOR }

Qut; { Bbi20B NpOUEAYPH BLBOAA MACCHBA HA 3KDAH }

readin
end. { KoHeu Tena nporpaMMbl, TONLKO 3AECH CTaBUM TOMKY )



166 Tema 9. BcnomoraTensHele anroputmbl. MNpoueaypei 1 hyHKUMK

3ananne 9.1. HamucaTs nporpaMmy, B KoTopoii BEITIOAHsIETCS!

a) BBOJ OHOMEpPHOTO MaccHBa A M3 14 yncen (TONOXHTENBPHEIX
H OTPHLATETBHEIX );

6) BBIBOJ MACCHEA HA BKPaH;

B) CABHT BCEX BJEMEHTOB MacCHBa Ha OAHY NO3HIHIO BJAEBO
{pnc. 9.3); nepBHIif 371eMEHT BCTAET Ha MECTO MocaeqHero (cM. 6aok-
cxeMy alNropHTMa Ha pHc. 9.4);

A

g
X

Puc. 9.3, Cxema LMKIMYECKOTO CABMIA OAHOMEPHOTO MacCCMBa BIEBD

Puc. 9.4, brok-cxema anropuTma UMENMMECKOro CABMIMa malCcHBa BAEBO

T') BEIBOJ| MAaCCHBa Ha 5KpaH;
1) ToAcYeT KONHIeCTBA NOJN0KHTeALHBIX 371eMeHTOB.
Bce nyHKTH 0(pOpMHTE Kak TIpoleAypsl HAH yHKITNH.
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Ypok 9.2. Mpumep pabotbl ¢ hyHKuHEN:
Monck makcumanbHOro dnemeHTa

MNpumep 9.2, MNporpamma NoMcka MakcHMmanbEHOTO 3EMEHTa B MaccHBe
Program Maximum;

const
N=10;
type
Mas=array [1..N8] of integer;
var { Pasznen onucaHus rRoGanbHuX NepeHeHHbx }

Line: Mas: { MepeneHHan Line — oOHOMEpHbIA MACCHB.
Ero Tun onpepensH Hamu, Kak Mas }
m,i . integer:

{ OYHKUKMA onpefeneHus MHAEKCS
MAKCHUMALHOTO 3NEMeHTda MACCHEd }
function Maxim:integer:
yar { Pasznen onNMCAHWS NOKANLHBIX NEPEMEHHbIX )

imax:integer; { MNepeWeHHan ONA XpaHEHWR MHIEKCE
MAKCHMANBLHOTQ 3NEHEHTa }

i cinteger; { 37a nepeMeHHas 1 He CoBnNagaet
C rnoGancHoi nepeMeHHol 1 )

begin { Havanc Tena npouenyps }

i

imax:=1; [ 33 MAKCHMANLHUA 3nemeHT

NPMHHMEEM NEDBHIA INEHEHT MACCHBA }

for i =2 to Ndo { CpaBHuM TeKywWero KaHoupata
B MAKCHMYHH CO BCEMM
OCTaNbHLIMH 3EHEHTAHK HACCHMBA
{TO €CTb, HauuHan co 2-1o
W N0 NochenHerc) }

if Line[imax] < Line[i] then | Ecnu KaWnuaat e
MAKCHHYHH OKa3ancs
MEHbLE 1-TO
anemeHTa... }
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imax:=1; { ... TO cyMTaen 1-A anemeHT
HOEbM KAHAWAATOM B MAKCHMMYMbI }

Maxim:=imax | Boaepawaen HalNeHHOE 3HAuEHWE,
NpMCBANBAA UHEHM BYHKUMK
HAAJEHHbH WHABKE |}

end; | HoHeu Tena ¢yHKumu }
begin { Hasano Tena nporpammsl }

{ 3anc/HeHWe 3NEHEHTOB HACCHEA
C MCMONB3CBEHMEM [aTUWKa CNydalHblx Yucen }
Randomize;
for 1 =1 to N do
Line[i]:=Random{100) ;

m:=Maxim; { Bui30B (yHKUWMKM NOWCKA WHAEKCA
MAKCHMANEHOT D 3NEMEHTa Haccuea |}

writeIn{ 'MakcumancHui snemeHT B Haccuee=",Line[m]:5);
writeln{ Ero uHgexkc=',m:5);
readin

end.

3aganne 9.2, Hamncats nporpamMmy, B KOTOPOIi 4714 MACCHBA H3
20 ameMeHTOB, 3aNM0AHEHHOTO CAYYaHBIMH YkcaaMu ot —20 ao +20,
20 pazs BLINOAHAETCA CACAYDIIAA NMPOLEAYPa; CeBa HAaNPaBo Mo 1Mo-
PSAKY CPaBHMBAWOTCA BCE COCEANMHE 3AE€MEHTHI H, €CIN TIEPBLIA 2Je-
MEHT B Nape 0Ka3aacs 00/blle BTOPOTO, 3MEMEHTH MEHSATCS MECTAMM.
B xonue npoleayprl MAacCHB BHIBOAHTCA HA 3KPaH B CTPOKY. TakHM
00pa3oM, pe3yABTaTOM NMPOTPAaMMB]l A0MKHB ObITh 20 cTPOK, B KaxKA0H
H3 KOTOPHIX DOABIINE 3J1€MEHTh] MACCHBA NMOCTENIEHHO «CABHTAIOTCA®
BIIPaBo, @ MEHBIIIHE — BIEBO.

BoiBoADI

1. Ilpwn pementn caoKHOI 3a1a49H PA3YMHO ee pasOHBaTh Ha N0A3a/a-
un. [1pn peannzannn Ha sizpike [lackans Kaknas Takas NoAzanay;
(0sox) opopmasieTca B Bnae GyHKIHH HAH TIPOIELYPHL.
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Ipouenypr ¥ dyHKLUIH opopMASIIOTCA BHe Tella NporpaMMel. Onu
HauMHAalT paboTaTh TOMBKO TIPH BEI30BE H3 TeAa NPOTPAMME! HIIH
H3 Apyroro 6aoxa (pyHKIMH, IPOLEAYPHL).

Pezynbrat paboTel (PYHKUMH BOSBPALIAETCS YEPEs £e M.
PaznwgaioT raobanbible H I0KAIBHEIE TIEpeMeHHHIE.

CnobanbHele NepeMeHHEE AeHCTBYIOT B Telle IPOTpaMMEl H B JII0-
6oM 13 ee 6moKoB (PYHKUNAX, Tpouenypax).

JlokanpHbIE IEpeMEHHBIE AEHCTBYIOT TOABKO BAYTPH O10Ka, B KO-
TOPOM OHH OITHCAHBI

KoHTponbHbIE BONPOCHI

W=

JayeM HY’KHO c03/1aBaTh IpoOLEAYPH M hyHEIMA?
Yem oTanuawTes GYHKIMH 0T MpoLeayp?
3ayeM HYKHEI TOKANTBHBIE NEpeMennEie?

Ecan sokambHag w1 r1obajibHASA TIEPEMEHHBIE HMEOT OJHHAKOBHIE
HMeHa, TO K Kakoi nepeMeHHoH 6yaeT HaTH obpamienne?



TEMA 10

Kak paboTtatb
C CUMBOJIbHbIMU CTPOKAMU



Kax naBectno, ocHoBroH B nHbOPMANHH, KOTOPYIO XPAIHT, N0AY-
YaeT H HCMOJIb3YET YeJ0BEK, — 3T0 TekcToBasd WHopManus. B anoxy
AKTHBHOTO HCTIOAb30BATINA BHYACIHTENBHOH TEXHHKH OOMbILAs YACTh
HHbopManHH, 00padaTHBAEMON KOMILIOTEPAMH, SIBISIETCS TEKCTOBOH,
Jlna ynoberBa ee 00paboTKM HA KOMNBIOTEPE MPHAYMAHLI CIIEIHAND-
Hbl€ THIIBL IAHHBIX H OTIEPANHH HA HAMH.

Ypok 10.1. PaGotaem ¢ uenoyvkamu
CMMBONOB: TUN String

g paBoTel ¢ NENOYKAMH CHMBOJOB (CA0BAMH H NPEATOKEHHAMH) B
Tirbo Pascal BBezien cnenuanpHbIi THN JaHHBIX — String. OH yeM-To
NOXOK HA MAcCHB cHMBOJOB. (OHAKo, B OTJIMYHE OT MACCHBA, CO CTPO-
KaMH MOKHO Aenats Goabiue aeiicteuii. Hanpumep, cTpokH MOXHO
CKIaABIBATE.

OnMcaHMe CTPOKOBON NepemMeHHON

Ons pabotsl ¢ nepeMeHHOH THTIA String oHa AoskHa OBITH OTTHCAH:
B pa3aene var:

5 o String;

B sTOM cnyyae nox cTpoky S BrenseTcs 2355 cHMBOJOB, a B Na-
MATH, COOTBETCTBEHHO, OHa byzer npeacTasnena 255 Gatitamu. (Ha
caMOM Jlele B IaMsITH BblZiensieTcd 256 6aliT, Ho aTo HaM celfuac He
BaXKHO.)

Ecnn MBI He NIaHHpyeM HCTIONb30BATh TaKHE GOTBININE CTPOKH,
MKHO SIBHO YKa3aTh MAaKCHMAZBHHIH pa3Mep HYXKHOH BaM CTPOKH.
Hanpumep, sanuchk 51 : String[40]; ToBOPHT O ToM, 4To cTpoKa S1
MoakeT cofepXxaTs oT () 1o 40 cuMBOAOB.
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OCHOBHbIE AEHCTBUA CO CTPOKAMMU

PaccMOTPHM OmepaliMH, KOTOPBIE MOXKHO OCYIECTBAATH ¢ AAHHBIMH
CTPOKOBOTO THINA (BBOJ,/BEIBOJI, TPHCBAWBAHHE, CDABHEHHE ).

Mpumep 10.1. OcHOBHBIE ABWCTBHA C CUMBOABHBIMH CTPOKAMM

Program Line 1;

var
Namel: String[20]: { Mog cTpoky sbifeneHc 20 cMMBONCE )
NameZ: String[20];
Title: String[40]1; { Non cTpoky BuineneHo 40 CUMBONCE }
Rez: String[70];

begin

Namel:="[.Mpaiic_

T

;| DaKTHYECKDE YHCIO CHMBOIOR
B CTPOKE OOMKHO BHTL < =
YMCNY CHMBONDB, OOBLABNEHHOMY
B pasaene var
ANA 3TOA NEepeMeHHDil }

TitTe:="Mporpanuupoeanue Ha Aabike Turbo Pascal’;

Rez:=Namel+Title; { CTDPOKM MOMHO CKN3ALIBATL.
JTO 03HAYaeT, 4YTo K
CHMBONAM NEBOH CTPOKK
ByayT cnpaga NpUAMCAHL
CHMBONb NPABOA CTPOKK.
ECW pesynbTaT He NOMECTUTCA
B CTPOKOBYD NEDEHEHHYND,
B KOTODYID Mbl €ro 3anucand.
OH Gyner obpezaH }

writeIn{Rez); { Ha aKpaHe uMeen:
A.NMpaitc_TporpanmuposaiMe Ha f3sike Turbo Pascal )

{ K CTDOKOBUM NEpeHeHHLHIN CAWHAKOBCH ANUHbI
HOKHO NDMMEHATL ONEPAUMM OTHOLEHMA {CPABHEHMA): }
writeIn( 'BseguTte nepeoe WmA:'):
readin{Namel);
writeIn{ 'Bsegurte BTOROE WMA:'):
readin{Namez2) ;
if Namel = NameZ then
writeIn{ 'MMeHa onrHakoes');
if Namel < NameZ then
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writeIn{ 'lMepsoe WMA B anNpaBUTHOM CNACKE DaHbLe');
readin
end.

3AMEYAHHE

Maxcunaasuan dauna cmpoxu — 255 cumsoavs (255 Ganm).
Daxmueckan davna cmpoxu Xpauwnca & Hyaceom Gaame amoR cmpox (HareHHo
Hoamony Hod cmpoky peaasio emdeasicmes wa 1 Gaam Boaswe).

3aaanne 10.1. Hanncats nporpaMay, KOTopas BLIBOAMT B anda-
BHTHOM NOPAIKE TPH BBEACHHBIX NOJIBL30BATENEM HMEHH.

Ypok 10.2. Hekotopblie thyHKUMH
u npoueaypsl Mackans
ANsl paboTbl CO CTPOKAMMU

Jna ynobcTea 06paltoTkn CTPOKOBLIX NEPEMEHHBIX B Aabike Ilackann
npeiaycMoTped paa npoueayp M dyukunii. Tak kak oHM xpaHaTca
B creanbHoM daiiae-61HBAH0TeKe IOATPOTPaMM, 3TH TIOATIPOTPAMMAbI
NI PHHATO HA3BIBATD GUOAUOTIEHHBLMU.

Ucnonb3oBaHne GMG6NMOTEYHBLIX NOANPOrpamm
paboThl CO CTPOKaMM

B cnepyiomeM npumMepe Mbl 6yeM BBOIMTE CHMBOJBHYIO CTPOKY,
B KOTOPOH HECKOABKO Pa3 BCTPEYAETCS CI0BO-00pasell. 3anaua COCTOHT
B TOM, YTOGH! YaTHTh BCe BXOMKAEHRNA 3TOT0 CI0BA, BCTABHTH BMECTO
Hero cJI0BO-3aMEHUTeNb H BEIBECTH NMONYUEHHYIO CTPOKY Ha 5KpaH.

MNpumep 10.2. MNouck U 3ameHa
Program Line_2;
var
Str:String; { Mo yMOR4aHWO ONS CTPOKM
BuifenseTca 255 Balt }

Wordl, Word2:String[20];  { MNepeMeHHUe ANA XpaHeHus
CnoBa-obpasua
W CROBA-33MEHMTENR }

Len:byte: { NepeHeHHan ONS XpaHeHW:R



174 Tema 10. Kak pafotaTe C cHMBONBHEIMK CTPOKMH

ONWHN CNoBa-obpazua.
Tun byte — Ong xpaHeHua Lenwx Yucen
B AvanaaocHe 0..255 }

Position:byte; { MMepeneHHas ONA XpaHEHMA NO3MLWHM,
C KOTOPOW Ha4yMHAeTCH B CTPOKe
Cnoeg-otpasey
(erc nepeoe BXoWAeHue) }
begin
writeln( Beegute cnoeo-obpased: ")
readIn{Wordl);
writeIn{ Beenure CRCRO-3aMEHWTENL: ') :
readIn{Word?);
writeIn{ 'BeenuTte WCXCAHYID CTPOKY:'):
readin(Str);
Len:=Length{Wordl):; { ®yHruus Length
BO3BDANAET ONWHY CTPOKW Wordl }
Position:=Pos{Wordl.Str): { Pos(Wordl.Str) soaspawaer
HOMED NO3WLMW B CTPOKe Str, € KOTOPOH HauWHaeTcH
nepsoe BXCWAeHWe cnoea-cbpasua Wordl. Ecnu choso
B CTPOKe OTCYTCTByeT, To Pos Bozspawaet 0 )

while Position<=0 do { Moxa B cTpoxe Str
ecTL cneso-obpasen }
begin

Delete(Str,Position.Len): { Mpouegypa Delete
ynanaet Len CHMBONOB M2 CTPOKM Str, HauwHas
¢ nosuuuw Position, To ecTh choeo-obpased }

}

Inserti{Word2,Str Position): { MNpouenypa Insert
BCTABNAET CTDOKy Word? B cTpoky Str, HauumHas
€ No3nUMM Position. Takuw obpa3cH, oHa
PA3ABMIEET CTPOKY }

Position:=Pos{Wordl,5tr} { Bu4MCNAEN HOMED HOBOW
nozuuMK cneosa-obpasua
ANA CNenypwerc wara
uMkna while }
end;
Str=Copy(Str, 2, length(Str)-2); { ®yukuun Copy BbliiaeT
B KAYECTBE PE3YJbTATA KYCOK CTPOKM TaKoH
ANKHY, Yely paBeH NochefHWid napaMetp,
HAYMHAA C CHMBONA, HOMED KOTODOIO yKa3aH
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BTOPHM NAPAMETPOM. B naHHoM chnyyae,
pesyneTaTon fiyHKuMM Copy Byper cTpoka Str,
KPOME MEPBOTO M NOCNENHErs CWMBONCE }
writeln(Str);
readIn
end.

3ananue 10.2. Hamucate nporpaMuMy, B KOTopPoi BBOAHTCS CTPOKA

H3 CJ0B C HEKOTODBIM KOJHYECTBOM ]'JpDﬁe.T[OB Mexay HHMH. VaammTe
JTHIITHHE ]'[pOﬁe.T[bI, OCTABHE 110 OJHOMY MEXAY CAOBaMH.

PaGoTa ¢ cMMBOIAMK CTPOKH KaK € 3/IEMEHTAMH
MaccuBa CMBOJ/IOB

B HekoTOpOM cMBICTE MOYXHO CUHTATh CTPOKOBHIE TIepeMeHHEIe MACCH-
BaMH CHMBOJOB. To ecThb, THI IAHHHIX 5tring MOXHO paccMaTpHBaTh
Kak array [1..255] of char. DTo 3HAUMT, YTO K 3J1eMEHTaM CTPOKH
MOXHO OGPAIIaThCA TAK Ke, KAK K 5JeMeHTAM MacCHBAa — TI0 HMe-
HH MaccHBa (CTPOKH) M, B KBAZPAaTHHIX CKOOKAX — HOMED 3JeMeNTa
{HOMep crMBOJa OT HaYasa cTPoKH ). TIpH 5TOM y CTPOK, KAK BB YKe
NOHAAH, CTh JONOJAHUTEABHEIE OTIEPALIMHE 110 CPABHEHHIO € MACCH-
BaMH (HX MOXHO CKJI/IBIBaTh, HCKATh B HHX NOACTPOKH, YAANATh
CHMBOJBl H BCTABJNSATH B HHX CHMBOJR). KaknM uMenno cnocoboM
0BpalIATECA K CHMBOJIAM CTPOKH — CTPOKOBBIMM TIGATI POTPAMMAMH
HITH KAK K 2JIEMEHTaM MacCHBa — BEIOHpaeT nporpaMmuct. HamprMep,
eC/TH B IporpaMmMe TpebyeTcd 100ABAATE/YAATATH SJIEMERTRI CTPOKH,
ynobHee NONB30BATHCA MpolleypaMu Insert w Delete. A eci HYXKHO
N POCMOTPETE BCE CHMBOMBI CTPOKH — yA0GHEe BCIOMHHTE, YTO CTPOKA
TaKXe ABAAETCA H MACCHBOM.

Npumep 10.3. MoOACHET KOAMYECTBA CKOBOK B C(TPOKE
Program String_3:
var
str:String: { Bo3bMEN CTPOKY MAKCHMaNLHOW ANWHY }

i k:integer;  { MNepeHeHHHe CHETYUKE UMKNG W
ANA NoACYeTa Yucna ckobfiok )
begin
writeIn{ Baequte CcTpory:");
readln(Str);

k = 0; { W3HauaneHe 4ucno cKoGoK DaBHO Hyno }
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for 1:=1 to Length{Str) do { NepebupaeM No nopaaky
BCE CMMBOML CTPROKM Str )
{ BCNM TekywWil CHMBON - CKOOKa }
if (Stril="(") or (Str[iJ=")") then
k:=k+1; | YBenuuuBaeM 4MCno CKODOK HA efuHuUy }

writeIn(k);
readin
end.

BbiBOoADI

1. Jag paBoTel € MACCHBOM CHMBOJIOB PasyMHee UCTIONB30BATH THIT
JaHHBIX String.

2. Co cTpOKAMM MOKHO BBITIOJHSTH ONEPAIHH TIPUCBAHBAITHS, C/10-
AKEHHS M CPABHEHHS.

3. MakcHManbHOE KOIHYECTBO CHMBOJIOB, KOTOPOE MOKHO XPAHHTD
B CTPOKOBOH nepeMenHoH, pasno 255.

4. JIna ynoberea paboThl ¢ THNIOM JaHHBIX String peKoMeHAyeTcd
HCTIONB30BATE BHGAHOTEUHBIE GYHKUHH M TIPONEAYPE A3BIKa
INackane.

5. Budanoreunsie GyHKUNH N03BOAAIT PA3ABHIATL CTPOKH, BLIYHC-

JAATE HX AJIHHY, YIAJAATE B HHX NOACTPOKH H OCYINECTBAATE MOMCK.

KoHTponbHbIE BONPOCHI

1.

Ecan B cTpoKOBO# NepeMenHON He NAAHHPYETCsl XPpaHuTb Doaee
50 cHMBOJIOB, KAK €€ pa3yMHEe ONMNCATE B IpOTpaMMe?

Ecan x cTpokopoil nepemenHol annHoi 200 cimBoaI0B, ONMHCAH-
HOH Kak String, «nobaBuTh» (+) CTPOKOBYIO NEPEMEHHYIO AMHHON
100 cumMBOIOB, KakoBa OyaeT AAHHA NMOJYUYHBIIENCA CTPOKOBOM
TIepeMeHHo#H ?

Kak onpenenuTs 1THHY BBeAeHHOH ¢ KIABHATYPbI CTPOKH?

Kak onpenenHTh KOJHYECTBO TOYEK BO BBEACHHOH € KIABHATY DI
CTpoKe?

Kak yseauunTh cTpoky BABOE, AOTHCAB PAAOM € KAXKIABIM CHMBO-

JIOM CTPOKH TakoH xe (HanmpMMep, U3 CTPOKM «Bacas noayuynts
«BBaaccaa»)?



TEMA 11

Mpoueaypbl U byHKUUH
C napameTpamm



Bce BcnomorarenbHbie AJNTrOpHTMBL, DPACCMOTPDEHHEIC HAMH B TCME 9,
OblAN «cAenbiMH». To ecTh OHA OCYMECTBAANN CBOH AelcTBNS He3a-
BHCHMO OT KAKHX-JTH0O0 3HaYEHHH, Opnaxo HETPYAHO Ob1a0 3aMETHTD,
HTO MBl IOIE3IYEMCA Maccoi BCTPOEHHEIX B Ilackans BcmOMOTAaTENBHBIX
AJATOPHTMOE, neCTBHS KOTOPBIX 3aBHCAT OT 3Ha‘-]eHHﬁ, YEKA3HBACMBIX
HaMH B ckoOKaX. DTH 3HaYeHHA Ha3bIBAlOTCA RAPAMETPam.

Ypok 11.1. lpoctbie npumepsl
MCNONBb30BaHNA NOANPOrpamm
C NapameTpamMmu

Yike caMbifl epBHIH oNepaTop, ¢ KOTOPEIM MBI NO3HAKOMHIHCH, —
writeln{'Mpuset!’) — gapasgeTcsa nNpoueaypoll ¢ napaMeTpoM.
I1pouenypa B IaHHOM cAy4ae 3aHHMAeTCs BEIBOZOM Ha 3KpaH, a napa-
MeTp YKa3bIBaeT, YTO MMeHHO JODKHO NMOABHTHCA HA SKpaHe.

Haima Texyinas 3afiaua — HayUHTBCS CAMMM CO3/IABATD MPOIEAYPH
€ TIapaMeTpaMH.

NMpocreiwne npouecAypbl C NapameTpamm

MNpumep 11.1. Vicnone3oeaHue npoueayp € napameTpami ANA PUCOBaHKA
Ha 3KpaHe NepekpecTiili U NOCEAOBATENLHOCTRH 3Be3A04EK

program Paraml;

uses Crt; { Mol GyneM aKTHEHO MCNONL3CBATL BYHKLMW
DHCOBAHHA Ha 3KpaHe }

{ Mpouenypa Stars BLBOAAT HA 3KPAH
YKA3aHHOE KONWYECTBO 3BE3ACYEK }
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procedure Stars(N:integer); { Mocne WMeHH NpoUENYDb
B CKOBKAX yKaauBawTCA
Be NAPAMETDH H WX THIML.
B naHHOM chydae npouenypa
WMEET OAWH napamerp N
(THna integer), KOTOPHIA
YHA3bBART KONWYBCTBO
3BE3A0MER, BHIBOAWMLIX HA
3KPaH }

var i:integer; | Paanen ONHCAHMA NOKANBHLIX NMEPEMEHHLIX }

begin
for 1:=1 to N do { My ucnone3yen napawetp N
NN YKA3aHHA TOTO,
CKOMNLKC Pa3 HYKHO
BHBOAMTL Ha 3KPaH CuMson "*" |}
write('* ")
end;

{ Mpouenypa Cross BHECOMT HA 3IKPaH
NepekpecTLe C UEHTDOM B KoopAuHaTax (X.Y) )

procedure Cross(X,Y:integer); { Echu napameTpl
GOHOTHIHLE, WX WMMeHa
HOMHC NEPEYHCINTL
Yepez 3anaTyn }
begin
gotoxy(x,y-1); writeln('|");
gotoxy(x-2.y): writeIn{ --+--");
gotoxy(x,y+1); writeln("|")
end;

{ Ha4yano GCHOBHOW NPOTpRaMMbl )

begin
clrscr; { OudcTWM 3KpaH, 4TeBY Nydue GHNG BUAHC
peayNbTaTe paboTsl }
Stars{10); | Busenu 10 3peanoyex

B HA4ano NepBodl CTPOKM }

gotoxy(6,20)

179
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Stars{70); | 3anonHMNM 3BE3N0HKAMM
noyTH BCO 20-0 CTROKY }

Cross(40,13); { BuBenW nNepekpecTLE B UEHTD 3KpaHa }

Cross(70,5); { BuBenu nepeKkpecThe
B NMpPaBbii BEDXHWIA yroNn 3KpaHa }
readin

end.

QOpaTHTe BHHMaHHE: B NPOLEAYPAX Mbl HCIIOAB3YEM NAPAMETPBI
TaK, KaK OyATO ¥ HAC €CTh NepeMERHBIE € COOTBETCTBYIONIMMH HMe-
HAMH, H OHH HMEIOT OTIpeAeaeHHbIE 3HAYEeNHA. DTO NPUOINZHTENABHO
TAK H €CThb. JTH «TIEPEMEHHBIE> IAKE MOXKHO MEHATL. 10 €CTh BIIOJHE
MokHO Hanucats N = N + 2,1 mapametp N B 3TOM MecTe AeHCTBUTENb-
HO yBenHYnTcA Ha 2. Hy>XHO TOoNbKO TOHHMATH, YTO ¢BpEMS AKH3HH»
3THX <MEPEMEHHBIX» TAKOE XK€, KAK ¥ JOKAAbHBIX IEPEMEHHBIX — TIO
OKOHYAHUH PabOTHI TPOIIEAYPH CHH YHHUTOXKAKTCA.

PopmanbHbie W (hakTHHECKME NapamMeTpbl

Ecau B kauecTBe IapaMeTpa IPH BH30Be MPoLleAyPhl NOACTABHTL HMA
nepeMeHHOH, a BHYTPH Npoleyphl 5TOT NapaMeTpP H3MEeHHTD, TO Ha
caMy NepeMeHHY10 OCHOBHOH TIporpaMMEl 3T0 HHKOHM o6pa3oM He
NOBJHAET.

3nech MBl CTANKHBaeMcs ¢ MOHATHAMH PopManbHBIX H HaKTH-
yecKHWX NapaMeTpoB. [lapaMeTphl, HMeHa KOTOPHIX HCNOAB3YIOTCA
B NIpolleflype, HasbIBaoTes gopmarvusimi. OHH MOTYT COBNAZIATH HIH
He COBTIA/IATH MO MMEHH ¢ NepeMeHHBIMH, KOTOPHe MBI NMOACTABASIEM
NpH BHI30BE NIPOLIEAYPHL.

B MoMeHNT BBI30Ba NPOLeAyphl 3HAUeHHs] pakmudeckix NapaMe-
TpOB {KOTOPHIE MBI TIOACTABHAH B CKOOKH TIPH BHI30BE) KOMHPYIOTCA
B OTAeJbHBIE MieiKH NaMaITH, KOTOpble HCNONb3YIOTeA Ipotieypoit
¥ Tocrie ee OKOHYaHHA ocBoboxaaoTesa. DakTHYECKHE NMAPAMETPH
NIpH 3TOM He H3MeHaI0TCA.
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NpocTedwne (hyHKUKMK C NnapameTpamH

Hcnonb3oBanne coOcTBEHHBIX PyHKIHH MO3BOJAET, HAHPHMED, PAC-
NIHPHTb CNHCOK CTAHAAPTHHIX bynknui [lackana.

MNpumep 11.2. MNpUMEHEHHE NOAL3IOBATEALCKMX chYHKLMWIA ¢ NapaMeTpami
ANA pacwmpeHKa Habopa matemaTrieckmx (DYHKLWA A3bIKa
Mackane

program Parame;

{ OYHKUWA BLIMMCNEHWA TaHreHca )
function tg{x:real):real; { HeoOxoauno onucatk
He TONLKC TWR napawmeTpa,
HO W THN CAMOH GyHHUHH.
B naHHOM clydae CHA
COBNaNanT, Ho, Boobuwe
FORCPA, 3TC He obA3aTensHo |}
begin
tg:=sin{x)/cos(x) { B naHHom chydae GyHKUMA
O4eH: NPOCTAA. OHHGKD ege
WCNONL3CBAHWE AENaeT NPCrpamHby
HaMHOTO Bonee YOODHOW ANA YTeHUA}
end;

{ OYHKUWA BLIMMCNEHWA YMCRa X,
BO2BENEHHOTD B LENYD NOJOKMTENLHYD CTENeHs n }
function Stepenix:real; n:integer):real;
{ Ecnu napaMeTpbl DA3HbIX THNOB,
OHW NEPEYUCNANTCS
Yyepes TOYKY C 3anaTod |}

var
i:integer;
yrreal; { AKKYMYNATOD ONA HAKANAMBAHMA NPOM3BENEHWMA }
begin
y:=1; { HauanoHoe 3Ha4eHHe
NPOM3BENEHUA -aKKYHYNATODA
BCErfa PABHO eAMHUMLE }
for i:=1 to n do
Y=y
stepen:=y
end;
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{ Hayano oCHOBHOW NporpaMMs }
begin
writeIn{ 'Taurenc uucna Mu/6=",tg{Pi/6):7:3};

{ Pe3ynnTaT (yHKUWKM BEWBCTBEHHLIA, NO3TOMY
AN KPAacMBOTC BHBCNA HA JKDAH NMPMMEHREH BOpMaT }

writeIn{ '“Yucno 2.5 & crenenn 8 paeen ',
Stepen{2.5,8):7:3):

{ 3ameTbTe, ACMONL3CBAHHE hyHKUMA
Aenaet Nporpamny Oonee HarnanHol }
writeIn{ 'TaureHc NKW/3 B CTENeHW 5 paeeH ',
Stepen{tg{Pi/3},5}:7:3};
readin
end.

Ypok 11.2. Cnocobbl nepeaativ napameTpoB

Cpenn cTasgapTHBIX Nponieayp Ilackana MoxkHo HalTH M TakMe, Ko-
TOpHle H3MEHAOT CaMo 3HaUeHHe apaMeTpa — HaapuMep inc(). Kak
caMOMY CO3/IaTh TaKylo Npoleaypy?

Mpumep 11.3. MNpoLeaypa, UIMEHAKCLAH 3HAYEHWA NaPaMeTpoB

program Param3;
var a,b:integer;

{ MNpouenypa oGMEHa NBYX NEPEMEHHbIX HECTamu }
procedure Change{var x.y:integer):
! lns yHa3aHus TOTO, YTO 3HAYEHWA

nepefapaeHblx nepeneHHux GyayT WameHeHu
B NPOUEAype, WCNONL3YDT CywebHoe
CNOBO var. 3TC HA3blRAETCH
nepejadyedl napaveTpoe No aapecy.
MapaneTp, MMA KOTODGTC WCNONbL3YyeTCH
0ns NepenasaeMOl NEepeMeHHOoR,
HA3HBAETCA POPHANLHUN )

var z:integer; { BpemeHHas nepemeHHas OnA obmeHa }
begin

Zi=X,

b

y:=z
end;
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{ Hayano OCHOBHOW NpOrpaMMs }
begin
=5
b:=8:
writeIn{ '/lo ofimeHa A=",a,' B=",b};

Change(a,b); | Mepenaeaemas nepeMexHan,
HHA KOTOPOH yKA3aHo B CHOGKAX
NPH BbI30BE NPOLEAYPH,
HA3LBAETCA PAKTHYECKUH NApAmeTROoM.
WueHa GopHanbHuX M GaKTHHECKMX
napameTpoR MOTyT He COBNAfaTh }

writeIn{ Mocne ofimeHa A=".a."' B=".b):
readIn
end.

Hassannua gpopmarsusiil napamemp W axmuueckuil napamemp
NOAYEpKHBAIOT, YTO NpPH Nepefade TapaMeTPoOB TAKHM 00pasoM (co
cnyxeGHBIM CIOBOM var) TepeMerHasd And GOopMaNbHOTO NapaMeTpa
He CO37aeTcA ¥ TTaMATE He BhiesgercA. ITo HMs TONBKO (BopManbHO
HCTIONB3YETCA A5 OTTHCAHHA AeHCTBHIH, KOTOopEle 6YAYT COBEpIIEHE
¢ HAaHHOH TlepeMeHHoH B ToanporpaMme. DaKTHYECKH BMECTO 3TOTO
HMeHH HCTIOMb3YETCs MM TTepeMEHHOM, TTOACTABNEHHOE TIPH BHI3OBE
TOATTPOTPAMMEL.

3amMeTHM, UTO TIPH BEI30BE TTPOLIEAYPH, H3MEHAOIIEH 3HAYeHHA
NapaMeTpoB, B KauecTee GaKk THIECKOTO TTapaMeTpa Helb3s HCMOIb30-
BATh BEIpaskeHHs. DaKTHYECKIM NapaMeTPOM MOXKeT GBITh TOBKO HMA
nepeMeHHO#! 3TO CBAZAHO € TeM, UTO B TAKYIO TTPOIEAYPY NepenaeTed
He 3HaueHHe, a afpec AYeHKH NaMATH, B KOTOPOH XpaHHTCA NepeMeH-
Hag-napaMeTp. Ecmn noacTaBuTh BEpaxenne, To [lackans coobumr
06 omHbKe — Befb BRIpAKEHHE He HMeeT afapeca!

Criocob nepeady apaMeTpoB, H3MeHAMMH HX 3HAYeHHA, Ha-
3BIBAETCA nepedaueli napamempos no adpecy. OOGBYHBIN ciocob, npy
KOTOpoM GaKTHYECKHH TTapaMeTp KOMHPYETEs B OTAETBHYIO SUeHKy
NAaMATH H KOTOPHH NMO3BONAET B KAYECTBE NapaMeTpa NepeiaBaTh
3HAUEHMS BRIPAKEHHs, HA3BIBAETCA nepedaueii napamempos no sua-
YEHUIO.

OXRMH K TOT e BCIOMOTaTeNbHEIH anropiHTM MOXeT NoAyJaTh
napaMeTpsl 060MMH €TIoCOBaMH — YACTD MO AAPECy, OCTATBHEIE N0
3HAUEHHIO.
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COBET
rMCHOﬂ?}OBﬂHNC npogeayp C napammguamu, mpeaa!otgnmnm o ﬂap&fy,
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Saaanne 11.1. Hanmncats nponeaypy, K0Topas MoaydaeT 1e0-
YHCAEHHYIO NIEPEMEHHYIO H <pa3BOPAYMBAET> €€ 1TM(pLl B 00paTHOM
nopsaake — Hanpumep uncio 1234 mpeobpaayeT B uncao 4321,

3anaune 11.2. Hanwucats npolleaypy, KoTopas NoayJyaeT IABe Be-
IeCTBEHHEIE NEePeEMEHHDBle H BO3BPALIAeT BMECTO KaXA0H H3 HHX
OTKJIOHEHHe OT cpefinero apudmeTnyeckoro. Hanpumep, uncna 3 1 8
HOAKHB NpeBpaTHThcA B —1,31 1,5, auncna 32w 08 —812n-1,2.

BeiBOABI
1. CYH_IECTBYBT BOZMOMKHOCTE CO3MaBaTh CBOH COﬁCTBBHHbIe ]'lpO].lBZ[y -
pHl H (PYHKIMH ¢ TapaMeTpaMH.

2. HMx necnonb3obaHie NOBRIUAET HATASAHOCTD nporpaMMbl H ,I[OﬁaB-
a4eT el YHHEEPCATBHOCTH.

3. [lepenaBaeMble TapaMeTphl NepeUNCAIOTCA B CKOOKAX TIOCTE HMe-
HH TTOANPOTPAMMEI € YKA3aHHeM THIIA JaHHBIX.

4. ,[[J]H H3MeHeHHs 3HAYeHHH TepeJaBacMBIX NTAPaAMETPOB HCTIONb3Y -
€TCA TIepeaia 110 aJpecy.

5. I[JIH YKasaHHA Tora, 94To nepefata napaMeTpoB ITPOHCXOIHT IO
ajpecy, HCTIONB3YETCA CJIy}K86HOB CJOBO var.

6. Mcnonpaya nepeaayy mapameTpoB IO aapecy, OyabTe 0cofeHHO
BHHMATEABHBI!

KoHTponbHble BONPOCHI
1. IIpuBeante npyuMep, KOTAA HCTTOJIL3OBAHHE NMPOLEAYPEI € TTApaMe-
TPaMH COKpallaeT TEKCT NpoTrpaMMbl BTPOE.

2. Kaxkoii n3 cnocoGoB nepenayn NapaMeTpoB pacxoayeT 00abIle
TaMATH?
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3. Moxno 11 NepenaBaTh B KauecTBe TTapaMeTpa NpoH3Be/ieHHe JBYX
TlepeMeHHBIX NpH Tepefiaie NapaMeTpoB To 3HadeHHIO? Te oka-
XeTcsl 3Ha4YeHHe TTpoH3BeneHns? IloyeMy sToro Heab3s cleNaTh
TIpH Nlepefaye Mo aapecy?

4. PaccMOTpHM cleAyioIlyio Tpolenypy:

procedure Maxim{var x,y:integer):
begin
if x>y then y:=x
else x:=y
end;
Teno mporpaMMBbl BHITIAANT TAK:
X:=2; y:=3;
Maxim{y,x);
KakoBsl B pesynsrate 6Oy T 3HAUEHNA TTEPEMEHHBIX X H y?
5. PaccMoTpuM cienyolyio Tpolenypy:
procedure Multivar x:integer:y:integer):
begin
xi=y*2
end;
Teno MporpaMME] BHIIAAHT Tak:
X:=2;
Mult{x, 2*x};
KakoBo B pesyinsrate 6yneT 3HaueHHE TIePEMEHHOMN x?



TEMA 12

dannbl: coxpaHaem
pe3ynbTartbl paboThb!
AO CNeAyloLWEero pasa



Kak pam ponmuo ObiTh naBecTHO 13 ofnero ky pca v opMaTHKH, TIa-
MSTB, ¢ KOTOpOH paboTaeT I1ackank M B KOTOPOii OH XpaHHT BCE CBOH
AaHHbIe {KaK M A100as1 APYTas TPOrpaMMa ), Ha3bIBAETCA CHEPATUBHOU,
Ona oOnanaeT OAHAM HENPHSITHLIM CBOHCTBOM: €€ CONEPKHMOE CTH-
PaeTcs TIPH BHIKIIOYEHHH NIUTaHHs KoMnbloTepa. YTo6m uHGopManna
COXPaNnAAach NPH BHIKAIOYEHHOM MHTAHHH (TIPHHATO TOBOPHTL <A
AGJITOBPEMEHHOrC XpaHeHHa HHOPMALIHK > }, HCTIOAL3YETCH GHEUHAA
REMANTE. JTO PA3HOT0 POJa THCKH, (DAEIITKH H ZIDYTHE BU/IbI HOCHTEAEH.
Paborte ¢ BHenHel NaMATHIO M3 MporpamMMbl Ha [lackane n mocBsiieH;
Hallla TEMA.

Ypok 12.1. Kak paboTtatb ¢ TeKCTOBbIM
dannom

Daifizom HA3HIBaETCA NOPLHA NAHHBIX, XPAHIILAACH HA IHCKE H HMelo-
mad uMs. JIpyruMH c1oBaMH, Bee, YTO BB TTEITAeTeCh COXPAHHTD HA
IMcKe, J0KHO GBITH 3amHcaHo B BHAe daitaa. Jas Toro yTobh pa-
Boratsk ¢ dainom B TporpaMMe, Heo6X0IHMO BBECTH CNEHATBHYID
NepeMeHHYI0, KOTOpas HasbiBaeTcd (hailrogodi. epes Hee Mbl bysiem
3aNHCHIBATE H YHTATh HHdopManHio w3 daiina.

OCHOBHBIM 3J1eMEHTOM TeKCcToBOTO halina ABNAeTcA CHMBOALHAA
crpoka (ASCII). Moxnuo paGoTaTs Kak cO CTPOKOH LEeNMKOM, TaK
¥ ¢ KaXJBM CHMBOJIOM B 0TAenbHOcTH. ObpalleHde K CHMBOTIAM,
XpaHsImMced B (pajine, TPOHCXOMUT TOCNEN0BATENbHO.

OTKpbiTHE chaitna AnA YTeHun

Hauunaa pabotats ¢ daitaom, ero omxpuieaiom. [Ipy 3ToM B namaTi
co3naerca ocodas CTPYKTYPa AAHHBIX, YACTHIO KOTOPOH SIBASETCA
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gailnosviii yrasamens. ITO KaK 6Bl «Kypcop», KOTOPBIH YKa3hIBaeT Ha
nosuunio daiina, ¢ KoTopol byaeT TPOMCXOANTD CAEAYIOMAA OTIepa-
1 HA yTeHHA (1M 3anucK). [locne uTenHs cHMBoaa {(MAH CTPOKH) H3
caiina dbalnoBEH yKazaTeNp NepeBHraeTcA HA CIeAYIOUIMH CHMBOA
(cTpoky). [Ipu 3anucH B dain aTa TO3HIHA BeeTa YKA3HBaeT Ha
KoHell (hbaHaa.

MBI HAYHEM € caMOTO TIPOCTOTO — TTONBITAEMCA OTKPHITh TeKCTO-
BRI (paiin A71s1 YTeHHs H BBIBe/IeM eTo coflepk1Moe Ha skpanl. [Las Toro
4ToOH NpoTpaMMe GBIJIO UTO OTKPHIBATH, Co3AalTe B BIokHOTE HAN
npsmo B cpefe Turbo Pascal rexeToseiii dhatin n Hazosure ero work.
txt. IToT daiin RomkeHn 6BITH COXPaHEH B TOMH e NaTKe, 4To H paboune
{ .pas) daiinel ¢ nporpamMoii Ha [lackane. Coaepxumoe daiina Ham
He BaxHO. Ml pexoMenayemM HabpaTh HECKONBKO CTPOYEK TEKCTA,
KENATENBHO TATHHCKHMH CHMBOJIAMH.

Npumep 12,1, BoiBoA Ha 3KpaH COAEPXMMOrD TeKCTOBOTO thardna work.txt
Program File 1;
var
Fil: text: { Onucanve BainoBoRd nepemeHHOR
Ana paboTe C TEKCTOBHM Gainown |}

{ Nackans yMeeT paboTaTh C PA3HLMW TUNANK GalNos.
MLl OTDAHHUMHCA W3YYEHWEeR Camoro pacnpocTPaHeHHDr o
M NOHATHOID THNA — TEKCTOBOTO. TaKOA THN NaHHbIX
8 Nackane HaspisaeTca text. ¥nobcTeo paboTw ©
TEKCTOBHM (aiNOM COCTOMT B TOM, 4TO €70 MOKHO
OTKPHTL B COWYHOM TEKCTCBOM DERaKTepe
{HanpuHep, B BNOKHOTE) W NPOCHMOTRETL WAM WCNPaBMTEL }

Stro: string; { MepeMeHHas ona 4YTEHUA
CTPOK M3 (aina }
begin

{ Nepen HauanoM patoTel ¢ PARNCHM HEOOXCAHMO BHNONHWTL
HECKONLKO NPEABAPUTENLHUX NedcTRUA: )

Assign(Fil. 'work .txt'); { ®aiinceoid nepeweHHod Fil
H32HaYdeTCH KOHKDETHOR
Hha panna
{B AaHHOM Cnydae
work . txt) }
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Reset{Fil); | daiin oTkpuiBaeTCH
C NpM3HAKOW "ONA YTeHus".
$aiinoeLii yra3aTens Npu 3TOM
YCTaHaBNABAETCS
B Hauano gaina }

{ YdTaen BCe CTPOKM NO DAHOH M3 Daina work.txt
M BbIBOAWM WX Ha 3KpaH. Tlpd 4TeHuW W3 daina work . txt
ANA ONPEAENEHHA TOrQ, 4YTO (AN NPOYMTAH LENHMKOM,
HCNONL3IYETCA NpWUaHak “KoHel danna”. 3ToT NpM3HaK
nposepaetca OuGauoTedHol dyurumed Eof {end of
file). MNoka HadnoBA yKa3aTenh He NOCTHTHET KoHla
©aina, 3TOT NPU3HAK, 3 TaKKe pPe3yabTaT,
BO3BpAllaemyd dyHKkumed Eof, WmepT 3HaueHue False
{"nows"). Koraa KoHeu daiina 0OCTMIHYT
(T0 ecTe (aln NpouuTaH Beck), GyHKuWs Eof
BO2BpalaeT peaynetaTt True ("vcTuHa") }

while not Eof(Fi1) do { YTeHwe daina npowcxoant
0o Tex nop, noka ¢yHKuWA Eof
eo2epawaet False. Yrobu yCioeue
NPOOONKEHHA LUMKNA BHACAHANOC L
noKa He NOCTHTHYT KOHel gakna,
UCnonk3yeTcs
NorHyecrkoe oTpHUaHMe mot }

begin
readIn(Fi1,Str); { YteHue cTpoki
M3 taina work.txt }

writeIn{Str) | BuBOA NPOYMTAHHOHA CTDOKHM

Ha SKpaH }
end;
Close(Fil) { Mocne OKOHYaHWS paboTH
OTKPLITHIA (ain
HYHHO 38KpbITH )
end.

OTtxpoiTHe chaina Ana 3anncu

W3 npeawiayiero npHMepa Bel, BEPOATHO, TOHAIH, YTO OTKPEITHE
caiina a1 YTEeHMs NPOHCXOANT B pe3yabTaTe Tporleaypsl reset. Ilpn
aTou haiimoBLIH YKAZATEAD YCTAHABAHBAETCA B HAUA0 alina, 0 npo-
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nenypaMn uTenHs U3 daiina readn 1 read MoKHO TOCTPOUHO HIIH
NOCHMBOJBHO TPOYHTATH COAepXHMoe Beero dalina. Ecan xke Mol
XOTHM He YHTATh yXe WMelolmiica dbaia, a 3aTHCHBaTh B Ghaia cBoo
HHGOPMALHIO, MBL A0MXHE! OTKPBITh hali A1 3anHcH. ITO IeNaeT
npouenypa rewrite. Ecau B Tekyiei nanke HeT daiia ¢ HMeHeM,
YKA3aHHBIM B TIpollefAype assign, To co3faeTcA HOBBIH nycToil daifn.
Ecau daiin ¢ TakHM HMeHeM ecTh, eTo coflepskHMoe ouHlaeTcs. Tak
HITH MHade, HGaimoBBIH yKazaTeNb yCTAHABAHBAETCS B HAYAIO TYCTOT
datina, nocne yero B halin MoXKHO 3aNHCHBATE HHOPMalHIo TTOCTpOY-
Ho (writeln) HIM TOCHMBOJNBHO (write).

B cnenyiomemM TpHMepe IpoTrpaMMa co3faeT HOBRIH TEKCTOBBIH
thaiin work . txt M xonHpyeT ero cofepxuMoe B aiin user. txt.

Npumep 12.2, CozaaHue 1 KONMpOBaHKE thaitna
Program File 2;
var
Fi1 1, Fil 2: text: { OnucaHue ©ainoBbix NepemeHHblx
ans paboTe C TEKCTOBbIMM daidnamu }

Stro: string;  { MepeMeHHas 4nd YTEHHA
CTPOK M3 Baina M 3anucH B Hero }

{ Mpouenypa CO3NaHWA HOBOro haina }
Procedure New_file;
var [ : integer:

begin
AssigntFil_1, 'work . txt'):
Rewrite{Fil_l1}; { Coznaetcs Hoewid nycTol (ain

M OTKPLIBAGTCS © NPU3HAKOW "ANd
aanucu”. OaioBuil yKkazaTens
YCTAHaBNMBAGTCA B Hauano dakna
{KOTOpPOE B AGHHOM Chyyae
COBRNANAET C HCOHLUOW) .

Oaitn nyct }

{ BeefeM C KNABMATYPH TPH NOOLX CUMBONLHBX CTDOKM
W 3anuUen wx B ain work . txt }

for I:=1 to 3 do

begin
writeIn{’'Bseaute CTpoKy W HaxMmuTe Enter:');

readIin{5tr}; | BeeneHHaa CTpOKa noMewaeTcs
B nepemeHHyn Str }



Ypok 12.1. Kak pafiotaTe ¢ TekcToBeim thaftnom 191

writeIn{Fi1_1,5tr) { Crpoxa 5tr zanichieaercs
B hain. QaHNOBLA yKazaTenk
NepeMellaeTCa B HAYAND
Cnenyoued CTpOKK, TO eCTh
B TO MECTD, Kyna Oynert
BHECEHa clefyolas 3anuch }
end;
Close(Fi1_1) { Gain 3akpusaeTcs.
ITO OBGA3ATENLHO HYKRHO [EenaTh
NOCNe OKOHYaHWA paboTl
C GaANOM MNW NEPEN Ero HOBbIM
OTKDHTHEN }
end;
{ YteHue BCex CTPOK NO OAHOW W3 daina work .txt
M 3aNMCL MX B Baiin user.txt }
Frocedure Copy file:
begin
AssigntFil_1, 'work . txt'):

Reset{Fi1_1); [ Dain oTKpuBaeTCH
C NMPU3HAKOH "ANA YTeHuA”.
DaWNCBYA YKA3aTenk NpH 3TCH
YCTAHABNHUEARTCA
B Havano paina }

Assign(Fi1 2, 'user.txt'): { daiinoeoil nepemedHod Fil 2
Ha3HAYAEeTCA HMMA daina,
B KOTOPWA Cynet
WATH KONWpOBaHWE }

Rewrite{Fil_2}; | Co3naerca HOBbIA hain
W OTKPHBAETCA "ANS 3anuch”. )

while not Eof(Fil 1) do { YTeHwe daidna npoucxoauT
no Tex nop, noxka $yHruus Eof
BO3Bpamaer False. Hrobw ycnoeswe
NROOCAKEHKWA LUHKNE BENCIHANGCE
NoKa He NOCTUIHYT KoHel fadna,
WCNOML3YeTCH
norudeckoe oTpulaHue not }

begin

readIn(Fi1_1,5tr); { YTeHwe CTPOKM
na daina work.txt }
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writeIn{Fil1_2,5tr) { 3anicb NpouYATEHHOH CTPOKM
B (ain user.txt )

end;
Close{Fil_1);
Close(Fil_2) { Nocne okoH4aHWA paGeThl
BCE OTHPHTHE (ains
NONCKEHD 3aKPHBATL |}
end;
begin { Havanc OCHCBRHCW NpOrpanHy )

New File; { Bu30oB Npoueayps CO3NaHWS HOBOTC Gaina }
Copy file { Bu3oB npoueayps KOMMpOBAHWA B Baln }

end.

Mocae paboTe TporpaMMEl oTKpoiiTe oba daitaa (3T0 MoXHO cxe-
naTh B pexxume Open B cpefie Turbo Pascal nan 8 Broxnore) n ybean-
TECh, YTO BCE TTOMYYHAOCH BEPHO.

3AMEYAHHE

Ecan st 6s00uan amu mpu cmpoku no-pyccki, mo 8 Daokwome e,
CKOpEE SCCto, HEHUME CHipanwio nymarigy H3 pycckux Byxe. Imo ommoro,
umio Jurbo 55‘;5@" — npotpassa dad M%—@ S, i cuweoan, Komopsic 861
8800udls, MONCE it Janicans 8 KooUposKe ME-DOS. Mmober ux Hopasaasm
HDOMUMANS, HYMEHO HAH OMKpbISams S atias U3 apotpasst dan MS-"DOS
(nanpumep, Norton Commander), uau wcnoasgosams npeobpazosanue gopuama

(2o yascem deaams, wanpuaep MS Word).

Saaanne 12.1. Hammnnte nporpaMMy, KoTopas:

A) CO3/AET TEKCTOBEIH (halin M3 YeTHIpeX CTPOK CTPOUHLIX JATHH-
CKHX OYKE;

0) uHTaET CTPOKH M3 co3AaHHOTO (raliaa N MpeodpA30BLIBAET HX
B CTPOKH 3arVIaBHBIX JATHHCKHX GYKB;

B) nocse npeocOPa30BaRKA KAXKAYIO CTPOKY 3aIlINCHIBaeT B APYTOH
CO31aHHbLIH TEeKCTOBLIH dhana.

[IpoeepsTe peayabTaThl paboThl MyTeM yTeHHsa o0onx daitnos!
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Ypok 12.2. CoxpaHeHUe ABYMEPHOIo
MaccnBa YUCeN B TEKCTOBOM
daitne

Yucnaosble JAaHHBI€ TOMXE MOXKHO COXPAHATE B TEKCTOBBIX q:nai’max. Tax

KAK TEKCTOBBIH (halin MOxKHO ByeT YHTATH He TOJBKO TTPOTPAMMHO, HO

H CpeJCTBAMH obBIYHOTO pedakKkTopa, 3To 04eHb y,I[OﬁHDI MOJHO COXpa-

HHTE B ¢haiisle YHcI0BBIE Pe3yJbTaThl H BCTABHTE UX TTIOTOM B JIPYTYIO
NpOrpaMMy.

CoxpaHeHue HUCNOBbLIX AAHHbLIX

B TeKkcToBOM chaine

Mpumep 12.3. CoxpaHeHMe YHUCRA B TEKCTOBOM thaine
Program File 3;

var
A.B:integer;
Fil:text;
begin
A:=3;
B:=10;
Assign(Fil, 'prim.txt"});
Rewrite(Fil);
write(Fil,A," "): { bainoRbA yKasaTens & faine
prim.txt nocne 3ToH onepauuu
ByneT CTOATL 3a npobBenon
nocre yucna 3, Bea nepexosa
Ha Chenyollyio CTpoky }
write(Fi1,B); { Mpu 3anNUCKH Yucha
B TEKCTOBMA (ailn 3anuceieaeTc
erc CWMBONEHHA Ko }
Close(Fil)
end.

3ananne 12.2. TlpocMoTpers NoaydeHHbH dadin prim.txt B Tek-
CTOBOM PelaKTope.
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CoxpaHeHue mMaccuBa 4Mcen B TeKcToeom chaine

PaccMoTpnM, KAK MOXKHO 3aITHCHIBATE B TEKCTOBHINA (bala yHCI0BEIE
MaCCHBBI. DT0 0ueHb yA0OHBIH crocod o0Mena HHGOPMALIHE: MOAKH!
NMOATOTOBUTD IAHHBLIE HA OIHOM KOMINBLIOTEPE, COXPAHUTE X B daiin,
NMEPEHECTH €T0 Ha APYTroi KOMITBIOTED M TAM OTKPBITE B APYTOH Mpo-
rpamme.

MNpumep 12.4. 3an1cb MaTpHLbl BELWECTBEHHBEIX YHMCEN 5X 4 B TEKCTOBLIA
chaftn v 4TeHMe AaHHBIX U3 dhaitna

program File 4;
const
M=5, N=4;
var
Fil:text:
A:real;
S:char:
I.J: integer;
begin
assign(Fil, ‘'matrix.txt’};
rewrite(Fil);
randomize;

{ 3anuch MaTpHUsl B TEKCTOBMA hain }
for I:=1 to M do

begin
for J:=1 to N do
begin
A:=random{100); { 3anuwen B IneweHT
MATRUUL CRydailHoe
qucne )

write(Fil,A:5:3." ") { Y4cno A 3anuceieaeTcs
B $AAN B YKAZAHHOM
BOPHATE, 38 HWM CTOMT
npoten }

end;

writeln{Fil) | 1-7 CTPOK& MACCHBA
KOHYUNACL .
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end;
close{Fil);

Dainosblii yKkazatens
NEPEBONATCA HA CREAYWIyI
CTpoKY B daiine }

{ YreHne Paina W ELIBOA MATPWLB HA 3IKPAH MO CTPOKAM.
[MOBTOPHOE WCNONLIOBAHME NpoUefypsl assigni{Fil)

He Tpefyerca }
reset{Fil);

while not eof(Fil) do

begin
while not ecIn(Fil) do

begin
read(Fil.A):
write(A:5:3);

read{Fil,5});

write(S)
end:
writeln;

{

—_— —n—

ecIn(Fi1) soappallaeT
CTATYC KOHUA CTPOKHM.
Boappawaenbli pesynbTtat
uMeeT TWn boolean.

Moka He ByfeT NOCTHIHYT
KOHEL CTPOKM, LMK
BHUNONHAETCA.

OyHxuMa eoln paboraert
TONBKO NNA TEKCTOROIC
Bhaina (ona Hero WMeeT
CHMBICA NCHATHE CTPOKK) }

HTeHWe YHCNa M3 Tekyled
CTPOKM (aina }

BHBON 4ACNA HA 3KPaH }

Hrenue npofiena

38 YUCNCH.

MpoBen — 3T0 CHUMBON.
0OH He moweT ObiThk
CYUTAH KaK YHWCIO

B nepemeHHyn A )

Busog npoGena Ha skpaH )
Mepepod kypcopa

H& 3KpaHe
Ha CRefyouyo cCTpoKy )

195
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readln{Fil} { Nepeeon
GalnoBOro ykazaTena
Ha Clelyouyp CTPOKY }
end;
close{Fil);
readin
end.

Npumep 12,5, YTeHre AAHHBIX M3 TEKCTOBOTD thaina B ABYMepHEIA MaccHe

program ReadMatrix;

const
M=5; N=4;

var
Fil:text;
A-array[l. .M, 1. .N] of real;
S:char;
1.J: integer;

begin
assign(Fil, 'matrix.txt"):

reset(Fil); { OTKpuBaeH ONA YTeHMA TOT we Hain,
B HOTODHIA 3anucany natpuuy }

{ YTeHWe MaTpHUL W3 TEKCTOBOro Gaina }
for I:=1 to M do
begin

for J:=1 to N do

begin

read{Fi1,AC1.J],S); | Yuraem uz taina
3NEMEeHTH NOCTROYHO.
B nepeMerHyn S
CHWTbIBAEN npoben
MERNY YHMCNAMH }

write(A[I,J]:6:3,7 ") | BuBoaum Matpuuy
Ha 3KpaH
B TOM Ke NopalKke }
end;

writeln; { Nepexcaum Ha chefylyn
CTDOKY Ha 3KpaHe }
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readin(Fil} | NMepexonuM Ha cClenyuyn
CTpoky daina )
end;
closefile(Fi1):
readln
end.

3ananne 12.3. Hanucats nporpaMMy uTenus cafina prim.txt u
BLIBOZA YHceN H3 (afia Ha SKpaH MOHHTOpA.

3ananne 12.4. Vicnoapsya daiin matrix.txt, TogcynTaTh CyMMy
3/EMEHTOB B KaX/0H CTPOKe M 3aITHCATH NOJYYEHHBIE PE3YJILTATh]
B HOBBIH daifn rezult . txt.

AonuceiBadne nHopmaunn B KoHey dainna

II poneaypa rewrite, Kax yxe GBIN0 CKASAHO, OUHINAET BCE COREPIKUMOE
(aiina, ecny oH yxe cymecTsyeT. EcH ke HyXHO NOITHCATh YTO-TO
K yiKe CYIecTByIoLeMy (aiiny, Hemoab3yeTcs nporenypa append. Ona
Toke OTKpBIBaeT aiin A YTeHNns, Ho He OYMIAET CTApOe COMEePIKH-
Moe haiina, a ycTanaBaHuBaeT (baHIOBBIH YKazaTenb B KOHeLL

Npumep 12.6. AonucbiBaHWe MHDOPMaLUMM B KOHEL, TEKCTOBOTO haina
program File 6;

const
M=5; N=4;
war
Fil:text;
append(Fil); { OtpuTHE parna
Ang 00DaBNEHWA TEKCTA
B KoHel }

writeIn{Fi1, "KoHeu matpuuw ); { Oondmen aToT TexcT
B KOHEL 3aMWCAHHOW MATDHUbI }

close{Fil);
readin
end.

3AMEYAHHE

Ber, konewno, ofpamuan eusaanse, wmo npoyclype omeoda wa aKpan
(write # writeIn} weeom me ace HaReAHIA, WO i npogcﬂgpw Jamicu § gatia.
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o ace wacaemea u npogcagp read « readln. 3mo ommoto, wmo 3309;{ H KAaa-
suamypa ¢ mowku Jpenus Jlackads maxuee AeAmomcs paiaan. Imi padas
naguieaiomes con (kowcoas). Jllo ecmp, Kotda ast noasgyesca Hpoycdypon engoda
na akpan, Jurbo Fascal wa cawom deac emeodum unopmayino ¢ aka con,
100 Komophiar cucmcaa nowtmaon monumop. A kowa m wumacs ungopaa-
yiro ¢ Kaaguamyps, Jurbo Fascal wimaem undopmaymwo w3y $agaa con, nod
KOMOpBIA CHOMEAA HOWHMACH KAdsuamypy. JOH aovceme yBedumsca 6 amou
Canm: ApucBoIMe Paaosoil nepemenrod umst paraa con {assign{Fil, con’))
5 nonpoﬁgﬂmc OMIKpBItts 3MOM. caita dan zanucu (rewrite(Fi1)} u jamucams
6 Hero kakue-wubyde daunsic (anpumcp, writeln{ Hello, world!™)). Fmua
HEC MEMOO0M JONCHD BHOOOUME 14 :f/;rbo Fascal wnpopmaygino wa npurmep.
E"fgwcuo MOALKO JHanmty, w0 tatd Padaa-rpinmepa — 1ptl.

BeiBoADI

1. [nsa ponroppeMeHHOTO XpaHeHMs TTonydeHHoH HH(OPMAITHH He-
TTonw3yoTed daiian.

2. Hamwu paccMoTpeHa paboTa ¢ TeKCTOBBIMH (halnaMn.

3. OcHoeHBIM a5eMenToM afisa THIA text ABASETCSA CTPOKA CHMBO-
aos ASCIL

4. [Jlaa pabotnl ¢ gafiaom BeoauTCeA (PailoBasi IEPEMERHAN, YEPES
KOTOpYIO HAeT ofpaleHne k aiiy.

5. Ilpu pabore ¢ daiinoM HeOOX0AAMO YYHTHIBATE MOAOKEHHE (ali-
JIOBOTC YKa3aTens, KOTOPEIH TlepeMellacTesi K KoHny (aiina mo
MEPE YTEHHA.

6. [las pabotwl ¢ (aiiaom HeoOXoaMMO Ha3HaAYKTE (paiinoBoil mepe-
MEHHOH ¥Ma dalina ¢ TOMONIbI0 KOMAHAE 355100 H OTKPBITE €T0
Ana uteHns {reset) Mau ana sanucH (rewrite).

7. 3annce B aiin ¥ yTenMe 13 paiaa TPOM3BOASATCA NPOLCAYPAMH
write/writeln n read/readin ¢ oOsI3aTENBHBIM YKAZAHHEM B KAYECTBE
TIEPBOTO NMapaMeTpa MMeHH (bain0Boii mepeMeHHOI.

8. Ilocae okoHuanns paboTH ¢ (aiaoM ero HeoOXOTHUMO 3aKPHIThL
roMaHzaoH close.
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KoHTponbHbIE BONPOCHI

1.

B kako# naMaTH XpaHATCS AAHHBIE, KOTOpble 06pabaThIBAET Mpo-
rpaMMa? B Kakoif TaMATH HYXXHO COXPaHATE 5TH JAHHBIE, ECTH OHH
JOOJKHB] XPAHHTRCA AOATO?

Ha yurto ykassipaeT ¢alinoBrIi ykasaTeab?

Kakne neiicTBna HeoOX0AHMO COBEPIMTE, 4TOOB! OTKPHITH (haiin
ANA YTEHHA?

Ha ancke xpannnca daiin example.txt, B KOTOpOM HAXOAHAOCH
5 crpannu tekcra (mpumepHo 9 Koaiit). IlporpamMma BEImoann:
CASAYIONME IEHCTBHA:

assign(f, ‘example.txt’);
rewrite(f); writeIn(f, "HoHeu'):
close(f);

Kak H3MeHHTea konH4ecTBo HHOPMAITHH, cofepikaliielica B daine?

OTBeTbTe Ha MPeAbIYILHI BONIPOC, eCTH BMECTO OTTepalliH rewrite
TIOCTaBHTH oTIepalHio append.

B da#ne xpaanTcsa crpoka u3 10 widp (ot 0 no 9), pasnenennpix
npobenom. IlporpaMMa CUNTHIBAET HX M3 (ailna caeayoItM od-

Pa3omM:
for i:=1 to 9 do
begin
read{f.c); x:=ord{c)
end

Yemy GyneT B pe3yabTaTe paBna nepemennas x (i, x:integer;
c:char:)?



TEMA 13

I'pacduueckuin pexxum padoTsl.
Moaynb Graph



M3 BHBOAMAN Ha 3KPaH y30pbl H3 3BE3/I09€K, HO, 0E3YCAOBHO, 5TO
H300pakeHne He aBaANOCH rpadruecknm. Takne n3o0paxeHns 13
CHMBOJIOB HHOTAA Ha3blBAIOT TiceBaorpadmkoil. Mountop pabortan
B TEKCTOBOM pexkume — 80 x 25 cuMBoaOE Ha skpane (cM. ypok 1.2).

B 571011 Teme MBI NOSHAKOMHMCSA C BO3MOKHOCTAMH cpeasl Turbo
Pascal ans patotn ¢ rpadmueckoil nndopmanneii.

Ypok 13.1. Brouaem rpacpmieckuin pexxum
padoTbi

Bce mpenniaynive 3aayi KpacHBOrO BHIBOJA HA 3KpaH ME! Pellaiy,
HCTIOJIB3YA TEKCTOBBIH pexkuM paboTel W 6ubanoTeky Crt, 0benyxu-
BAIOLLYIO 5TOT PEXKHM.

Oco6enHocTy paboTsi ¢ rpachMKon

ITpw paBoTe B rpadirieckoM peskiMe H30OpakeHHe Ha SKPaHe CTPOHT-
cs1 He U3 CHMBOJOB, a H3 TOYeK — TTHKCceNoB. Kax bl THKcen HMeeT
IBe KOOPAMHATHL, X H ¥ (pHc. 13.1), n onpeneneHHLIH uBeT (o yMoa-
YAHHIO Gembii).

0 639 _

0.0 639,0) | *
479 ||©479)

Yy

Puc. 13.1. CucTema KODPAMHAT NUKCENOB B rpach4eckom pexume pasoTel
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[pu nenonvzosannn Mmoayasa Graph, obenyxusatonero rpaduie-
cxwmii pexkuM, Turbo Pascal yMeeT paboTats ¢ paspeiieHMAMH KpaHa
no 640 x 480 mukcenos.

BHHMAHME

Dan patoms: nporpacwst 6 waduueckos peactne Hobxoduma chcyHas-
Hast HpOIpamma — OPaReLy PagIMECKOTO PENCHA. B obertwor Yomanoexe qpeds
Jurbo Jézscm‘ marod E)paﬂsq xpaumes & padae egavga.bgi. .ﬂxomcﬁagcmc
CROMUPOBAMS €10 & COOII MEKYHIfIT KAMAAo?.

MecTononoxenne aToro haiaa MOXXHO HAHTH B pexxyiMe Nonck HiH
nonckate B karanore BGI yeranoskn Turbo Pascal.

JleBrIil BepxHHUI THKcea WMeeT KoopAHHaTH {(,0). KonmyecTso
ITHKCEN0B 3aBHCHT OT THIA IMCTIEHHOTO a/lanTepa H pesXHMa ero pa-
Both1. 111 COBpEMEHHBIX KOMIIBIOTEPOB 3T0 paspenienne (640 x 480)
cuHTaeTca yxe yerapesninm. Ho ana pabotsr ¢ 6onee BEICOKHM pas-
penienneM TpebyeTcsa cOBpeMeHHBIH ApaliBep akpaHa {He egavga.bgi,
a svga.bgi, HanpuMep). OH He BXOANT B CTAHAAPTHYIO NocTaBKy Turbo
Pascal, mosToMy MBI He 6yZieM €T0 PpacCMATPHEBATE.

MepeknioyeHue B rpathuveckuin pexnm
BuAeoasanTepa

CraHmapTHoe cOCTOAHWE KOMIBIOTEPA TIPH 3anmycke cpeasl Turbo
Pascal cooTBeTcTBYeT paboTe aKpaHa B TEKCTOBOM pexchme. [loatoMy
A7SI HCTIONB30BaHAA TpadpHYecknX CPeACTB Hajlo HHHITHHPOBATH Ipa-
druecknii pexxuM paboTel TUCIAEHHOTO aJIanTepa, TO eCTh NePeKIo-
YHTBH 5KpaH B rpadHYecKHii BHAeopeskuM. [1as1 aToro NoAKII09aeTCs
rpacdudeckHii apaiiBep — cNENHANbHAA TIPOTPAMMA, OCYILECTBIASIONIAs
yNpaBleHHe TeMH HJIH HHBIMH TEXHHIeCKHMH CPe/ICTBaMH (MOHHTO-
POM H BH/IEOA/IANITEPOM ).

Bee cranaapThble npoueayphl H GyHKIMH 1704 paboTw! B rpaduue-
CKOM pexkiMe cofiepikaTes B bubanoreunoM Moayne Graph. [loatomy
HeobXORUMO TTOAKIIOYHTD €ro B pasiele 06bABNIEHHA AOTTONHHTENb-
HBIX MORyJei.

Mpumep 13.1. 3anonHeHKe 3kpaHa pasHOUBETHEIMM TOYKAMM

uses
Graph, Crt: { NMopknw4aen monynu,
Crt Ham Takwe noHanoBuTca }



Ypok 13.7. Braovaem rpathuyeckiti pexum pabots

var
Gd,Gm: Integer; { NepeneHnan Gd onpenenset
THN Apaieepa ajantepa }

{ MNepeMeHHas Gm OnpenenseT DEXMM PADBOTH AfaNTepa;
No YMOMUAHAD BLICHPABTCA CTAPWMA PEKUM
{C CaMblM BLICOKMM DA3DEULEHWEH) }

Color : byte;

begin
Gd := Detect: { Twn apaieepa anantepa
ONPEAENAEH ABTOMATHYECKH }

InitGraph(Gd,Gm, *"); { WHMLMANM3EUWA TpaHKK .
B Kapblukax yKasbsaeTca NyThb
K NpOTpaHMe-Ipainsepy
¢ pacliupeHnen bgi.
Ceilyac npeanonaraeTtcs,
HTO OpaHBep HAXOAMTCA
B BalleM TEKyWeM Katanore
(OTKyAa B 3anycKanu
Turbo Pascal).
Ecnv npH 3anycke BO3HWKHeT
owWbKa, NMPoEEpLTE,
roe Ha camom fene
xpaHuTca (ain egavga.bgi,
W YKAMMTE 3TOT NyThb
B KA4YeCTBE TPETLErso NapaHeTtpa
InitGraph. Hanpunep,
InitGraph{Gd,Gm, "c:\sys\tp71libgi’) }

If GraphResult <= grOK then { Ecnu wHHMUMANMZa&UWA
He Gbina yonewHon —
OCTEHOBKA }

Halt(1);
Randomize:

{ Ha 3KpaH BHBCAATCS Pa3HOUBETHHIE TOMKHM
BHYTPH KBanpaTa 100x100,
NOKA Bl HE HaxMeTe NGy KNasuly }
repeat
Color := Random(15);

203
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PutPixel(Random{100),Random{100},Color);

{ NMpouenypa PUtPixel{X,Y,C) nepeKpawmMsaeT NUKCER
C KoopauHataumu (X,Y) 8 uset C.
My 3303EM KOOPAMHATH ChyvahHuM obpasck }

Delay(1D)
until KeyPressed;

Closebraph { 31a npoueaypa BLKMQYAET
FpAPHYeCKHR pEXMR
W CHOBa NenaeT aKpaH
TEKCTOBLIM }

end.

3ananne 13.1. VsMennTe nporpaMMy Tak, 4ToOBI

+

TIMKCeJTR] CBeTHIHCE Mo BeeMy akpany {640 x 48();
+ TIHKCens CBETHINCH B BepXHeH N0J0OBHHe SKpana;

+ ITHKCEJNB] CBETHAMCH B HHAKHEN TI0710BHHE 3KpaHa (100aBastiiTe no-
CTOSIHHOE MPHPANIEHHeE K CAYYAHOH KOOPAHHATE ).

Ypok 13.2. lpoaomkaem nsyyarb
BO3MOXHOCTH MmoAynA Graph

MBI paccMOTpenH, Kak TepeXIiounTeCA B rpadiyeckiii pesxnm paboTel
H KaK BBHIBOAMTE Ha 3KpaH TOUKH ofpefiedeHHoro nseta. Ho oqanmu
TOYKAMH BO3MOXHOCTH MOy Graph He orpaHminBawTcesa. OH yMeeT
TakKe pHCOBATh TIpocTeliliie TeoMeTpHYeckHe (pUryphl — JHHHM,
NPAMOYTOJIBHAKH H OKPYKHOCTH.

PucoBaHve nvHUA cpeacTBaMu Mmoayna Graph

PaccmorpusM npuMep pucoBaHuA AHHHHN. lIlBeT pHCcyeMoil AMHHH
yCTaHABAMBaeTCA Nponenypoi SetColor. CaMu TMHWNA PHCYIOTCA NMPO-
uenypoi Line.

Mpumep 13.2. BuluepyusaHue AMHUA B LMKNe
uses
Graph, Crt;
yar
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Gd,Gm: Integer;

color : byte:
begin
Gd := Detect;

InitGraph{Gd,Gm, " };

If GraphResult <= grOK then
Halt{1);

Randomize;

{ Ha 3KDPAH BHMBOAATCH DA3HCLRETHbIE NUHWM {OTPE3IKKW)
BHYTPH KBanpaTa 200x200,
NoKa Bbl HE HamweTe NNByn Knaewuy }

{ Npoueaypa Line(X1,YL,X2,Y2) pHCyeT 0Tpe3oK.
Hayano oTpeaka — KoopauHate (X1,Y1),
KOHElU OTpe3sKa — KoopawHaTe (X2.Y2).
KOODOMHATH Mbl 3348€M CRydHaiHbM OGPA30H.
Mpouensypa SetColor{UBeT) yCTAHABNABAET UBET NHHWA.
LEeT Mol TOME 3anaeM chyyaiHo! }

repeat
SetColor(Random{15));
Line{Random(200},Random{200),

Random( 200}, Random{200) ):

Delay{10)

until KeyPressed;

ReadIn;

CloseGraph

{ JTa npolenypa BHUKMIDYALT rpadUYecKuid DEldM
M CHOBA NMEDEBOAWMT 3KDAH B TEKCTOBHA BHA.
MMEHHO NoaTomy BakHO BeA0 HanWcaTe readlin
nepen CloseGraph, wHaye Mul Gbl HE YBHOENM
Pe3YNLTATa PUCOBAHAA (NpH nepexone
B TEKCTOBHA DEMMM BCA KAPTWHKA TrPAfMuUECHOro PERMMA
nponagaet) }

end.
3aaanne 13.2. Mamennte nporpaMmy Tak, yToOBl TMHHH BBIBO-

AWJANCE N0 BeeMy akpany (640 x 480), Bce oTpeaku HauMHAAMCE OBl
B IIEHTPE, 3 KOHEL OTPE3KOB 3aAaBaics 0wl cayuaiino (puc. 13.2).
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Puc. 13.2. MNosAcHUTENBHBIA PUCYHOK K 33AaHHIO 13.2

3ananne 13.3. MamennTe mporpaMmmy Tak, yToOB Ha sKpaHe ObIA0
fBa MyYKa OTPE3K0B: U3 JIEBOr0 HUZKHETO YIa H U3 TIPABOTO BEPXHET!
yraa {puc. 13.3).

Puc. 13.3. MNoAcHHUTENBHBIA PUCYHOK K 3aaaHnio 13.3

PucoBaHVe OKPYXHOCTEN CpeaCTBamM
moayna Graph

Teneps paccMOTpHM, Kak B TpadHYECKOM PEXHME MOKHO PHCOBATh
OKPY’KHOCTH. JTHM 3aHMMaeTca npouenypa Circle,

Npumep 13.3. BuidepyuBaHHe PasHOUBETHBIX KOHLUEHTPUYECKUX OKPYX-

HOCTER

uses

Graph, Crt:
var

Gd.Gm,r: Integer;

Color : byte;
begin

Gd := Detect;

InitGraph(Gd,Gm, " );
If GraphResult <= grQK then
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Halt(1);
Randomize:

{ Ha akpaH euBCAMTCS 10 Pa3HOUBETHBIX OKPYKHCCTER )
for r:=1 to 10 do
begin

SetCelor(randem{16});

Circle(320,240,r*5) { Mpouenypa Circle(X,Y R}
PUCYET OKPYKHOCTE
C LEHTPOM B Touke (XY}
W panuycon R )

end:;

Readln;

CloseGraph
end.

B moayne Graph mmeercs ene o4ens MHOTO poneayp (HaHpPHMED,
ellipse, bar, rectangle, outtext), ogHAKO MX MBI TIpeAJAracM BaM
H3YYHTDH CAMOCTOATEILHO.

COBET
Ecrt o8t watbepere & pe&mmc}uc Furbo Fascal cavso Gmpfr, yemanosun

Hil HEIO KyPCOP H HOMCHEME Ctl'l.‘l'Fl, MO G5 nmy*mmc mpasky L npogeaypam
it (Pyﬁf({jﬂ}i’m Moaym Gl"aph. %Cﬂfﬂpﬂﬁﬂfﬂ(b aﬂﬁpﬂmb&ﬂ’ 30 TOMOEHX HPHM{POS,
CKOHHPOBamb HX 6 (8O HPOZPQMMy H ﬁO.?KCHﬁPHMSHHWPOBﬂmb.

BeiBoADI

1. Paborarh ¢ MOHHTOPOM MOJKHO B TpadmueckoM peskume. Jlag storo
Hazo B cBoeM paboueM KaTanore HMeTh (haiin ¢ npaliBepoM — B Ha-
1ieM caydae egavga. bgi.

2. Ilpn pabote B rpadirueckoM pexknmMe H30OpaskeHHEe CTPOHTCA H3
nnxcenon (640 x 480). Mx xonmyecTBo (MHaue rosop4, paspe-
wapmadg cnocobHOCTh 9KpaHa) oNpeleaAeTcs THIOM afanTepa
MOHHTOPA H ETO PeXXHMOM PaGoTHL.

3. Ilpomeayps! Aaa padoThl B rpadpmyeckoM peKHMe XpaHsaTes B 01-
Ganoreunom moay.ae Graph.
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Jng nepexmiouenns B rpapudeckmii pesxuM paboThl HCMOAB3Y-
eTcst mponieAypa [nitGraph. [{ag BosBpaTa B TEKCTOBEIH peXXHM —
Closehraph.

Bubanoreunsiii Mogyas Graph HMeeT 0ueHs MHOTO TPOLIEAY P AN
PHCOBaHHUA pPasiIMIHBIX TeoMeTpHYeckHX uryp. /g nosyuenna
CIIPaBKH IO TIpoTieaypaM MoRyns Graph Hy>HO yCTaHOBHTB Kypeop
Ha cnoso Graph B nporpaMMe 1 Haxats Ctrl+F1.

KoHTponbHbIE BONPOCHI

1.

Yem oTanuaoTea ApYT 0T Apyra rpadMueckiii H TEKCTOBEIH pekn-
MH paboTe?

M3 xaknx sneMeHTOB CcTpOHTCA Haobpaxenne B rpadHYECKOM
pexnMe padoTe?

Kaxue KoOpAWHATE MMEET TOUKa, HAXOASINAACA B TTPABOM HHXKHEM
YIAYy 3KpaHa? A B IIEHTPE 3KpaHa?

Kakie KoMaHAB HYKHO HAIHCATh, YTOOK HADHCOBATEH ABE TIEpe-
KPeINBAIOIHECA THHHH, HAYIIHE TI0 AHATOHAJAM 3KpaHa?
Kakne xoMaHAR HAPMCYIOT PAA KOHIIEHTPMYECKHX OKPYKHOCTEH,
PACXOAANIMXCA M3 TIEHTPA AKPaHa HA pABHOM PACCTOAHHM APYT OT
apyra?



TEMA 14

Oneparopbl, U3MmeHsaAOLWMNe
eCTeCTBEeHHbIN XO0A,
nporpammol



A zbik Mackans 3anyMbpBaaca Kak cTPYKTYPHBIH a3bik. To ecth Amwboi
aJITOPHTM B HEM MOKHO OTTHCATh B BHAE HaDODa ONEpaTOPOB YCA0BHA
W TTHKJA, KAXKAbIT W3 KOTOPbIX MOKHO PACCMATPHBATL KAK OTACAbHbIH
Gaox. B 62011 «BKAaabBaloTea» Doaee Menxne 610KH, U T. A, IloaTomy
PEaH3aHHA NPOrpaMMBl JETKO OCYLIECTBASIETCS B paMKaX CTPYKTYD-
HOTO MPOTPaMMHPOBAHHA.

Psin s13b1x0B nIporpaMmMHpoBanysi { TAKHX, HaHpHMep, kak Doprpan
H DBeiicvk) He yaoBAeTBOPAIOT CBOHCTBY CTPYKTYPHOCTH: B HHX /15
OTTHCAHWA AATOPHTMa TIPHXOANTCA UCTIONB30BATh, HATIPHMED, ONEPATOP
GesycaoBHoro nepexona (goto).

125 TIEpBEIX A3BIKOB NMPOTPAMMHPOBAHHA HCIOAb30BaHHE Ge3y-
CJI0BHOTO MEPEX07a ABAAN0CH COBEPIIEHHO €CTECTBEHHBIM, TAK KaK
caMa MHCTPYKIMs 0e3yCI0BHOTO TIEPEX0AA HCIOAB3YETCA B KAKAOH
T pPOrpaMMe, HaMHCAHHOH Ha ManIMHHOM Kofe. be3 Hee Henw3s peann-
30BaTh TAKHE, HATTPHMED, KOHCTPYKIIMH, Kak if...else.

[lepBoHAYANBHO A3BIKK TTPOTPAMMHPOBAHHS MPHAYMBIBAIHCE KAK
cpencteo Hosee yaAoGHOM 3AHACH MAIIHHHBIX KOMAH], TIO3TOMY B HHX
OnepaTop goto TPHMEHAACA OUEHb IIIHPOKO.

Onnako nocae Gra BuipadoTana Hies, 4T0 HCIOAL30BAHHE B MIPO-
rpamme 0e3yCJI0OBHOIG NEPEX0AA CHIBHO 3alyTHIBAET TIPOrpaMMy,
0c00EHHO €C/IN 3TOT TEPEX0A OCYNIECTBAAETCA «HABEPX®>, TG €CTh
BO3BPAIIAET HAC B MPOrPAMME K TEM ONEPATOPaM, KOTOPHIE YiKe BBINOJ -
Haanck. Te3uc CTPYKTYPHOrC NpOrpaMMHUPOBEHHA TIPH3BIBAET BOBCE
He HCTIOAL30BATH B TTPOTPAMMe oTIepaTop goto. /lna mopeH, koTopeie,
BEPOATHO, MEPBHIN Pa3 0 TAKOM CJABIIAT, 3TO KAXKETCA BIOJHE €CTe-
CTBEHHBIM. A BOT A/151 TTPOTPAMMHCTOB, KOTOPbIE MPHBBLIKAH MBICAHTD
«B TEPMHHAX gotos, OTKA3 OT €0 UCNOAb30BaHHs1 ObL OYeHB CTPAHEH
W BHI3BIBAJ MHOTO BO3PaskeHHH.
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[Moatomy ana obneryenns nepexoa Ha Ilackans nporpaMMHCTOB
CTapoif 1KOJIB M 1A TeX peflKHX cIy4aeB, KOoT/la HeTloAb3oBaHHe goto
OKa3BIBaeTCA Hoaee yAOGHEIM, onepaTop GBI OCTABJIEH B SI3BIKE.

B aTo# TeMe MBI pacCMOTPHM TPH OTIEpaTopa, HAMEHSIONIHY 00bIY-
HBIH X0J NPOTpaMME], 63 HCNOTB30BAHHS KOTOPHIX BIIOJHE MOXHO
060HTHCE. PACCKASEIBAEM MBI 0 HHX A5 MOJHOTE M3T0XKEHHA H H3-33
ya06cTBA MX IPHMEHEHHS B PALE CTYJaes.

Ypok 14.1. Ucnonb3oBaHue oneparopa
6e3ycnosHoro nepexoaa goto

Criopel MexAY TPOTHBHHKAMH W CTOPOHHHKAMM goto HE YTHXAIoT A0
cux Top. MB1 npuBeaeM 0MH W3 OCHOBHBIX TPHMEPOB ONPABAAGHHOTO
HCTOML30BAHHA goto.

PaccMoTpHM 3amauy NMPOBEPKH 3A€MEHTOB MACCHBA HA YHHUKANB-
HOCTL {OTIPEAENNTD, BCE W 3/MIEMEHTEH MACCHBA PA3IHUHBI ).

[Ipoananu3zupyem 3amaHie W METOABI €0 PEIIEHAA.

YTo 03HAYAET, UTO BCE 3AEMEHTH PA3AMYHBLI? 3TO 3HAUMUT, UTO
B MACCHBE HET HU OAHOH OAMHAKOBOH NMAapbl 31E€MEHTOB.

A KaK 370 TPOBEpHTL? 3aAauy TTPOIIE PEIIATh OT TPOTHBHOTO: TO-
cTapaeMca HaWTH B MAcCHBe IBA OAWHAKOBBIX 3aeMenTa. Ecan Taknx
He HailieTca, 3HAYNT, BCE 31EMEHTH Pa3JHYHEL.

Tak Kak OAMHAKOBEIE 3JIEMEHTH MOTYT OBITh KAK YroAiHo pazdpoca-
HBI 110 MACCHBY, HEOOX0JIHMO CPABHHTD KaXKABbIH 3J€MEHT C KAXKABIM,
To ecTh HyKHO CPAaBHUTL TIEPBbI 3MEMEHT CO BCEMH OCTANBHBIMH (3TO
LIHEKJ ), 3aTeM BTOPOH 37€MEHT €O BCEMH OCTAABHBEIMH {H 3TO ITHKM ),
H Tak nepedpaTh BCE 3EMEHTHI. DTO 03HAYAET, YTO MBl AGJKHBL HC-
NOJAB30BATH BAOKEHHbBIE UKL, BCero npu aToM y HAC TOAYUNTCS
okon0 N? cpapienn# {Tounee, (N*-N)/2).

3aMeTHM, UTO €CIH MB1 B KRKOH-TO MOMEHT HalZieM COBMAARIONIYIO
Napy 3J€MEHTOB, TepeDNPATh Bee ocTaBllHecd OyaeT yxe He 00s3a-
TENLHO. 3HAYHT, HY/KHO BLIHTH H3 000UX 1IMKA0B. BoT A aToro nam
H NOHaA00HTCs OTIEpATOP goto.

Mpumep 14.1. MNposepKa 3NeMeHTOB MaccMBa Ha yHHKaNLHOCTL
program use_goto;

label konec; | Yrofu yKazaTe, B KaKOe MECTO NPOTPAMMLI
Bynet nepexon onepaTtopom goto,
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3TQ MECTQ HEODXOAMHZ NOMETHTL.

B pazpene Label onucHBaeTCA MHA Bynyued
HEeTKM, 4YTOOW Mackans He MOCYWTAN MeTKY
OWMBCYHHN ONEPATORON }

const N=10: { PasWep maccuea }
var azarray[l..N] of integer:
i.Jj:integer: { CHeTuukmn umknos }

T1:boolean:
begin
{ 3anonHWM MacCHMB W BHIBEAEH Er0 Ha 3KpaH )
randomize;
for 1:=1 to N do
begin
al[i]:=random{15);
write{ali]:4}
end;
writeln;

fl:=false; | Mepenennas f1 (dnar) HywHa HaM
OnA TOro, 4Tolu NO BLIXOAE M3 UMKNA
ONpDeARNHTL, BHILAK Hbl NO OKOHYAHKH
CBOMX UMKNOB WAM paHLUle }

for 1:=1 to N-1 do
for j:=i+1 to N do
if ali] = alj] then
begin
f1:=true;

goto konec | nepexonMM K metke “konec” }
end;

konec: { 3TO MECTC MpOrpamkbl MY W NOKeTUNK
Kak uens Ge3yCNoBHOTC nepexona }

if f1 then
writeIn('B macCHepe ecTh COMHAKCBLHE 3NeMeHTh')
else
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writeln{'Bce aneMeHTH MACCHBA YHWKANbLHH');
readin
end.

Mrak, ncnonbaoBaHne goto CYMTAETCS ONPABAAHHBIM, €CITH TAKHM
CrnocofoM NMPOHCXOAMT BBIX0D/l H3 HECKOABKHX BAOKEHHBIX LIMKAOB
BIIEpE.

CrpaBenIMBOCTH paay IPHBEAEM TIPHMED TOH JKe TIpOrpaMMbl Oe3
HCTIOJIL30BAHHA goto.

Npumep 14.2. [pobepKa 3MeMEHTOB MaccUBa Ha YHUKANbHOCTL Be3 Mc-
nofL30BAaHKA EOLo

program without_goto;

const N=10; | Pasmep maccuea |}

var a:array[1l..N] of integer;
i,jrinteger; | CueTuMKM UMKNOB }

f1:boolean;
begin
{ 3aNCIHMM MACCHB W EHIEEBAEM €70 HA 3KpaH }
randomize;
for i:=1 to N do
begin
ali]:=random{15};
write(al[i]:4)
end;
writeln;

f1:=false; { NepeweHHas f1 (HRar) HywHa HaM
A8 TOrg, 4ToGH MO BHXOAE W3 LMKNA
ONPefenuTh, BLILAM HH N0 OKOHYAHWHW
060X LMKNOE WIW DaHblie }

{ BrecTto Tor npUxOAMTCA HCNOAL30BATHL while,
TAK KAk NCABNAGTCSH elle CAHO YCNOBME OKOHYaHWA UAKNA

}

i:=1;

while (j<N)} and not f1 do | B kakaoM uukne Mul
NpOBEPAEH ABA YCNOBMA:
BHXCH 3@ rPaHMLbl MACCHEA
W ONAMOK OKOHYaHMS
NoMCKa }
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begin
Jjo=1+1
while (Jj<=N}) and not f1 do
begin
if ali] = alj] then
fl1:=true;
J=J+1
end;
i=1+1
end;
if f1 then
writeIn('B macCHepe ecTh COMHAKCBLHE 3NeMeHTh')
else
writeIn('Bce anemeHTs MACCHRE YHUKANLHH ')
readin
end.

IporpaMmMa cTaNa YyTh CAGKHEE H3-3a MPHMeHeHHs while BMecTo
for, 3aTo Mel obomancs Hes goto.

Ypok 14.2. OnepaTtopbl, U3MEHSIOWMNE XOA
BbINOMIHEHUA LMKNA

B Tlackane nMeloTCa €le ABa ONEpaTopa, AeHCTBHE KOTOPBIX HANO-
MHHaeT AeHcTBHEe onepaTopa De3yciaosHoro nepexonxa. O0a oHH Npu-
MEHAIOTCA AN H3MEHEHHA X0/a BBITIONHEHHA NMKAa {HaNOMHHAaEM,
uro B [lackane ecTh TpH BHAA NWKIA0E — Tor, whilen repeat).

Oneparop break

Onepatop break npepbiBaeT AeHcTBHe TeKYIETro LMKAa H NepefaeT
yIpaBjente ToMY ONepaTopy NPorpaMMBl, KOTOPHIH J101Xen BENOA-
HHTBCSA TIocAe OKOHYAHHA LHKIA.

PasymeeTcs, onepaTop break AoixkeH HaxoAMTbcs BHYTPH Tena
LHKA.

PaccMoTpuM npuMeHeHHe onepaTopa break.

Mpumep 14.3. BeBOoA Ha 3KpaH NEpBOro N0 CYETY ABY3HAYHOID 4Mcaa, Cym-
M2 KBaApaTOB UMdp KOTOPOTo AEAMTCH Ha 17
var i:integer;
begin
for 1:=10 to 99 do
if (sqr(i mod 10) + sar{i div 10)) mod 17 = 0
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then break;
writeIn(i);
readin
end.

BwmecTo npHMeHeHHA onepaTopa break MoXHO HCTIOAL30BATh Nepe-
MeHHYI0-(pAaKOK, 110 3HAYEHHIO KOTOPOI OTIpefenATh, HY>KHO JIH BHI-
NOJTHATD LMK Janee.

B nanHoM cayyae (npuMep 14.3), Tak kax daxT HanHuIHMA HYXHOTO
YHCIIA CUMTANCS 3apaHee H3BECTHEIM, TIpolile 6B1T0 OB MCIIOAB30BATH
UMK while, mpoBepAONIMH TOABKO HEKOMOE YCAOBHE.

Npumep 14.4, BoiBOA Ha 3KpaH NEPBOTS MO CHeTY ABY3HAYHOID 4MCAa,
CyMMa KBAAPATOB UMPp KOTOPOro aenutcs Ha 17 (6e3 one-
partopa break)

var i:integer;
begin
i:=10;
while (sqr{i mod 10) + sqr{i div 103 mod 17 <> 0 do
i=1+1;
writeIn(i);
readin
end.

Oneparop continue

Onepartop continue 3aKaHYMBaeT BHNOJHEHHe TEKYIIETO 11aTa 1HK-
na. To ecTs nocie oneparopa continue cpazy BHTIOAHHTCS NPoOBepKa
yCIOBHS OKOHUAHH NMKNA. Ecan nuka enle AoskeH NPooaKaThes,
HAYHET CHOBA BHINOJHATLCSA TEI0 1HKA.

Omneparop continue, Tak ke Kak H break, Jom&eH HaXOAUTbCA BHY-
TPH Teja NHKIA.

PaccMoTpuM npuMeHeHHe oniepaTopa continue.

Mpumep 14.5. BuIBOA Ha 3KPaH BCEX ABY3HAYHBIX YUCEA, CyMMa KBAAPATOB
LMPP KOTOPBIX HE ABAMTCA Ha 17
var i:integer;
begin
for i:=10 to 99 do
begin
if (sqr{i mod 10) + sqr{i div 10)) mod 17 = DO
then continue;
writeln{i)
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end:
readin
end.

Kak n B cayuae ¢ break, ncnoas3oBanne onepatopa continue ne

ABAsIETCS 00A3aTEAbHBIM,

BoiBoADI

1.

n

[Mackanb — CTPYKTYPHLIH A3bIK MpoOrpaMMHpoBanns. JIwbaa mpo-
TpaMMa HA HEM MOXKeT OBITh COCTABAEHA W3 DJIOKOB.

Jaa ynoberea paboThl NPOrPaMMHCTOB CTAPOH IKOME] B A3bIKE
COXpaHeH onepatop fe3ycaoBHOro nepexona goto. On noseoaser
BLIATH 13 0J0KA ONEPATOPOB B APYTYH> TOYKY TIPOTPAMMBI.

Jns ykaszanna ToH TOYKH, Kyna MOXKeT BHIHTH onepaTop goto,
MCTIOABL3YETCA METKA — NMPOH3BOJABHbIH HAEHTH(HKATOP, TIOCAE
KOTOPOrQ CTOMT ABOETOYHE.

Wrnentndmkatop MeTKH J0J%eH GRITE ONHCAH B paszene label.
Ha oaHy MeTKy MoXeT cCHLAAThCS HeCKOJIBKO 0NepaTopos goto.

Jna pocpoyHOro 3aBeplileHNA BHINOTHEHHS Teda IMHKJIa MOXKHO
HCTNOIb30BAaTh ONEpaTopHl break M continue.

Omneparop break npekpanaer BHNoaHeH e 1kAa. [locae ero Bh-
TIOJHEeHWs NpoTpaMMa BHINOJIHAET ollepaTop, CAeAYOIHI nocae
LMK AA.

OnepaTop continue NpekpalliaeT BHNOAHEHHE TEKYIIETo Teaa 1IHK-

aa. Ilocne eTo BHNOJIHEHHS nporpaMMa n1poBepdaeT YyCI0BHE OKOH-
YaHHA NHKIA.

KoHTponbHbIE BONPOCHI

1.

Kakymw hyHKIUHD BHINIOAHSET 0neparop 0e3yCcA0BHOTO NEPEXO;
goto?
[Nouemy HeXKeNATENLHO HCTIONB30BATH B TIPOTPAMME OTIEPATOP goto?

Yem oTaMuaeTcs AeHCTBHE oniepaTopa break oT aeHcTBHA onepa-
Topa continue?

B kakowm cayuae B nporpamMme yaoHHO HCIOAB30BATE ONEPATOP
break? MosxkHo 1M H6e3 Hero obolTHCL?



TEMA 15
Fpynnupyem AaHHbIE: 3aNUcH



2T0} TeMOM MBI HAYHHAEM BTOPYID 9acTh Hawel kuuru. B ne# obcysx-
AA0TCS yAOOHBIE 1/ HEKOTOPHIX IPHMEHEHHH CTPYKTY DBl AaHHBIX.
JLns Toro yToOB IPOTPAMMH POBATD, H3/IAraEMOE 3/1€Ch M Iajlee BOBCE
He sBageTca obasaTenbHbiM. Ho, kak BB NpeKpacHo MOHMMAETE, Mbl
He CTaJH Obl 3TOTO MHCATD, €CAA OB 3T0 0BLI0 AMIHAM. [TpHMeHenne
ATHX METOAOB MO3BOJAET CAEAATHL NpOrpamMmel Dosee yIOoOGHEIMH, Ha-
TASAAHBIMHA H 3b¢eKTHBHBIMH. A Benb caM Bupr (co3naTenn A3bika
ITackans) oTMEYAN, YTO MPABUIBHO BLIOPAHHAS CTPYKTYPA AAHHBIX —
TO/0BHHA YCTEXa NMPOTPAMMBI.

B sT011 rnape ofcyxaaercs: cnocolb CTPYKTYPHPOBATL, IPYNIHPO-
BATb PAa3HOTHIIHEIE AAHHBIE, KOTOPBIE OIMHCHIBAIOT TOT 00BEKT, C KOTO-
PhiM pafoTaeT Ballia MpoOrpaMMa. 3aMETHM, Y4TO OTTHCHLIBAEMEIN B 3TOH
I71AB€ THT AAHHBIX — MEPBBI AT K 00beKTHO-OPHEHTHPOBAHHOMY
T pOTPAaMMUPOBAHHIO.

[Ipeanonoxkum, BE COOMpAETECH XPAHHTD B MporpaMme HHpOpMa-
1M ID 0 HEKDEM yueHnKe. [l 3TOTO BAM HYKHO XpaHUTh €T0 (haMuAnn,
HMs1, POCT, BEC, MO, HOMEP KJacca. Bce 3TH NapaMeTph MMEIOT pa3Hblii
THIT AAHHEIX ((paMMIMsI, HMA M KAACC — CTPOKOBLIE, POCT — LENBIH,
BEC — BEIIECTBEHHEIN, 104 3KOHOMHEE XPaHHTL Kak boolean). MoxHo,
KOHEYHO, BHIAECANTD AJ1A KAKA0T0 TAPAMETPA OTAEABH YD TIEPEMEHH VIO,
Ho roraa ath nepemennvie He OyayT cBsizanb Mexay coboi. Ham
CAMMM TIPHAETCA TIOMHHTD, YTO 3TOT BOT HAOOP NEpEMENHLIX COOTBET-
CTBYET 3TOMY 00beKTY, a BOT TOT — Apyromy! [opasno ynobnee Guino
O11 nMeTh Heknil cnocod 00bENHHNTE BCE 3TH TIEPEMEHHLIE B €AMAYIO
koHcTpyknu! Ocobenno ecaM Takux 00bEKTOB { YYEHNKOB) B Ballei
T pOTPaMME TIIAHHPYETCA HECKOABKO.

Bot nMenno o tTakom crnocofe 00beIHHEHHA JAHHBIX H MOMAET
peub Aanee.
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Ypok 15.1. OnucaHue Tvna AaHHbIX record

B aswixe [lackane H B 6a3ax JaHHBIX HCNOMb3YETCS OAHHAKOBAS TEP-
MuHOmorHA. B 6asax nanneix nHpopMannsa of ofHOM 06beKTe HA3bI-
BAETCSA 3aNUCHI0, A IApaMEeTPhl 5ToTo 06bexTa — noaamy. B Tlackane
Tak xe. [IpyueM THI ZAHHHIX, KOTOPHIN NMO3BOJAET 5TO CAENATh, TAK
H HasbIBaeTcd — 3anucs {record).

OnncalHe CTPYKTYPH JaHHBIX THIIA 3aNTHCH!

record <nepedyucneHWe HasBaHMin W TUMOBR AAaHHHX NONEH 4Yepe3 TOMKY
C 2anaToi> end;

Mpumep 15.1. OnvcaHKe NepeMEHHLIX THNa 3anKch
yar
Yasya,Petya: record

Name,Family,Class:string[20]:
Height:integer;

Weight :real:

Men:boolean

end;

Kak suanre, Mesxay cnoBaMi recerd M end onHcaHbl Kak 611 00BIY-
HBle NepeMeHHBle ¢ YKA3aHHEM HX THIIOB AaHHBIX. (OJHAKO HCNOIE-
30BAHMeE 3THX NepeMeHHBIX OKA3hIBAeTCsA UYTh CAOXKHEee M NPH 3TOM
ropasfio ynobuee.

3AMEYAHHE

FHaar 661 xomeaocs A P OBpanums 6aic GHUMANIE HA BANCHOCHS
BHIBOPA UMCH NEPEATCHHBIX U IO OaHHDIX. Desicmenmeasiocns makoea, o
HPOIPARIBH. HAUYE UMEIOR, MEAT HULIYAL. B wacmiocmu, amo ceszaio ¢ mea,
o Boasiusie npopain pajpatamsisaom e ¢ oduronky, a tpynras (uHorda
ouens Goasumiat). Ccmecmeento, npi 3Mos pagHbIe A et 03&5 iy
HeE NPOIPAsIALY HA APEOMEN HCAPABACHUS & HEll OWHBOK HAl SHECCHUS 8 Hee 0o~
HOAHUMEABHBIX DYHKISHA. %mwmg ocolenro saweno, wmolsl eawa npotpasea
Ghuaa cpagy nowamua awbomy weaosexy, Komopud 6ydem ce wimams. Dan smoro
HUHEHO BHBUPaMS AOEKBAMHBIC H LatkHE HO CABICAY UACHE NEPEATEHHBIX, @ INAKHEC
BCCL0a MUCAIMG KOMMEHIMAPIL K APOIpAMAE. B wacmocmu, onsicsisams nagna-
MCHIE HCROATUYCMBIX HEPEMCHHBIX
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Mpumep 15.2. VcNonb3oBaHWe NEPEMEHHBIX THMN2 3anuce

war
Yasya,Petya: { OBpabaThiBaeH NaHHbe © ABYX YYEHWKAX }
record
Name, { Wna yuenuxa }
Family, { damMnua yveHuxa }
Class:string[20]; { HazsaHue erc knacca }
Height:integer; { Ero poct }
Weight:real; { Ero eec }
Men:booTlean { Erc non {(MyMCKoA? pa‘Het) }
end;
begin
Yasya.Name:="Bacunwii’; | [Ina ofpaweHna K KOHKDETHOMY

NOND NepeHeHHoR THNa 3anMch
HYHHO HAMHCATh MHA MEPEMEHHOH,
TOMKY M MHA nons }

{ PaboraTe C TEKOW KOHCTDYKUMER HORHO HaK C OGb4HOW

nepeneHHon }

readIn{Vasya.Family};

Yasya.Height :=170;

Yasya.Height:=Vasya Height+5;

Yasya.Weight :=65.3;

Yasya.Men:=trye;

Yasya.Class:="10a";

Petya:=Vasya; { OAHOTWNHbIE NEDEMEHHbIE THNA 3&NMMCH
HOKHC NEHCBAWBATL CAHY OPYTOH.
Mpu 3TOM KONWUPYETCA COAEDHMMOE
BCEX NONed 3anucH )

Petya.Name:="Metp’

end.

TepmMn o0xomunibie B 3TOM IPHMEDE 03HAYAET, YTO TIEPEMEHHLIE
AH00 AOAXKHB OBITH ONINCAHE B PA3fAEae Var Yepes 3aniaryw, aubo He-
00xX0auMO 00BABAATE B pasaene type CBoM coOCTBEHHBIN THI AAHHBIX
C OTIpEAENEHHBIM HMEHEM H TOTAA 3TH NMEPEMEHHBIE AQIKHB] OBITH
ONMHCANB KaK Takoil TMN AaHHbIX. EcaM ke Ana Kaxaoi M3 HHX AaTb
OTAEABHOE OTIHMCAHHE (CBOID KOHCTPYKIHIO record ... end), NycTh aaxe
OHH OYAYT NOAHOCTHIO NAEHTHYHE, [lackans OyAeT CYMTATD UX TIPH-
HAIIECKANINMH K Pa3HBIM THTIAM AAHHBIX.



Ypok 15.2, Koraa v kak pasymHo ucnonbiosate zanucy 221

3AMEYAHHE

rMCHOﬂ{:j‘OB(?HNC é NPOIPGMMC Jﬂ!’.’u(ﬂ? — EHiE Oah‘H' Cﬂy'ﬁ?!«? (@OM

ompﬂmopa Case), KO?aﬂ KOTHYIECI GO ompamopos end & HPO?P(?MMC HeE aOﬂ?lCHO
COBHﬂaﬂﬂfb C KOAHYECHBOM onepamopos beg'in.

Ypok 15.2. Koraa n Kak pasymHo
MCNONb30BaTL 3annCU

WenonssoBanne 3anuced He spaAerca obssareasHeiM. OHH TIPOCT:
06aeryaloT paboTy € AAHHBIMH, KOTOPHIE BRI 00pabaThBaeTe — CTPYK-
TYPHPYIOT HX. 3aMHCH HMeeT CMBIC HCTIONB30BATh BCETAA, KOTAA
B Ballel nporpaMMe ofpabaTeiBaoTCA 06BEKTH, ONHCEIBaeMEIe He-
CKOJBKHMH TIAPAMETPAMH.

Hanpumep: KoOpAHHATE TOYKH Ha TIIOCKOCTH (record X.y:real
end); daMuana, nMa W oa yenoseka {record name, firstname:
5tring[30]; man:boolean end).

Co3aaHne co6CTBEHHOTO TMNIA AAHHBIX — 3anucb

I1p1 1cnonb30BaHHMA 3aNMCceH 0Y4EHB YA00HO OTMCATE CODCTBEHHLIH
THTI IaHHBIX {B pa3aene type) M IOTOM HCNOAb30BAaTh TIEPEMEHHBIE
3TOro THNA.

Mpumep 15.3. PexomeHayeMOE ORMCAHHME NEPEMEHHBIX THNA 3anncb

type coord=record
x.yoreal
end;
people=record
name,
family:string[30];
man:boolean
end:
var
pointA, pointB @ coord;
Yasya : people;

MaccuB 3anucen

OmnMcanMe coHCTBEHHOTO THIA AAHHBIX MO3BOASAET Co30aThb MACCUE
3anucei. Hp}l D6pa]J_IEH}‘IH K NN0AAM 3ACMEHTOR TAKOTO MaCCHBA HY AKHO



222 Tema 15. [pynnupyem aaHHbe: 3aniucu

6yI[BT YKa3aTb HMA MaCCHBa, HHIAEKC B KBaJPpaTHRIX CKDﬁKaX, TOYKY
H HMA IO, K KOTOPOMY BEI Dﬁpa]J_IEETECB.

Mpumep 15.4. OnucaHue U MCNONLIOBAHWE MACCHBA 3aNMCer

type coord=record
X, y:real
end;

var

points © array [1..20] of coord;
{ Nocne cnyweBHOTO cNoea of B OMMCAHWM MACCHEA

HeNL3A HanucaTb record W ONMCATE CTPYKTYPY 3anHCH.

MOKHO TONLKO MCNORL3OBAThL YWE QMNHCAHHBIA TN [AHHbLIX }

i integer:

begin
for 1 ;=1 to 20 do
begin

points[i].x = i*5;

points[i].y :
end
end.

I
=

Oneparop npucoeapmHenua with

I1pn pabote ¢ nepemMeHHBIMH THIIA 3AHHCH HHOTAA BOBHHKAET Hey100-
CTBO, CBA3AHHOE C TEM, YTO HATINCAHME 3THX NEPEMEHHBIX OKAZBIBACTCS
ouenb AMHHHLIM. Ecan BaM Hy KHO 00paTnTLCs K DOIBNIOMY KOMHYE-
CTBY NOJEH NEPEMEHHON THNA 3aHHCH B 0THOM MECTE NMPOTPAMMB], BbI
MOKETE BHIAEANTD 3TOT OJ10K TIPOrpaMMBbl { OTIEPATOPHLIMH CKOOKAMH )
H YKA3aTh TIePel HHM, YTO K HMEHAM NoJiel, ynorpediaseMbiM B O0Ke,
HYKHO RPUCOSOUHUMb MM TIEPEMEHHOH THIIA 3anHCh.

(Dopmar oneparopa NMpHCOEAHHEHUA;

with <nepeweHHas Tuna 2anuce> do <ONEpPaTop, ANA KOTOPOTG Bbi-
NOAHUTCA NPUCOSIUHEHHE>

Mpumep 15.5. McnonbaceaHKWe onepaTopa NPUMCOEAMHEHHA with

type coord=record
x.yoreal
end;
var
points : array [1..20] of coord;
i integer;
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begin
for 1 ;=1 to 20 do
with points[i] do

begin
X 1= *b;
y =0
end

end.

IIpHcoeninenne BHITTOAHSAETCS He KO BCeM NepeMeHHBIM, Haxo/s-
mMMes TIof AeficTBHEM ollepaTopa with, a ToJIbko K TeM, KOTOpbIE TI0
HMeHH COBIAJIAIOT ¢ MMeHaMH Nojell nepeMenHol B onepaTope with.
B mpumepe 15.3 points[i] npHcoennsercsa K NoAsIM X M y ¥ He TIpH-
coellMHAETCA K NepeMeHHoH 1.

HyxHo, oaHaKo, 65ITh BHHMATENBHBIM NPH HCTIONB30BAHHH HMeH
NepeMeHHBIX, COBNAAIINX ¢ MMeHaMH Tioaell 3antHen. BayTpH neli-
CTBHA ONepaTopa with 3TH TepeMeHHBle OKAKYTCS HeloCTYMHEL.

Mpumep 15.86. CokpuiTHE DGAACTH BUAMMOCTH NEPEMEHHBIX, MMEHA KOTOPBIX
COBNaAAIOT C MMeHaMu Nnoseid B onepatope with

type coord=record

x.yoreal
end;
yar
points : array [1..20] of coord;
i.% o integer:
begin
* o= 10;

for i ;=1 to 20 do
with points[i] do
begin
X = %%, { B obenx 4acTax onepartopa
NPACBAHBAHMA OGDALEHME NPOHCXOAMT
K nomo points[i].%. K nepeneHHol X
ajech oOPaTHTLCA HENb3A }
y =0
end
end.

Kax TpPABRJD, HE PCKOMEHAYETCA MCNOJAB30EATE AJAA NTEPEMEH-
HBIX M TIOJIeH OAMHAKOBLIC HMEHA, uToOB N30€KaTh BO3MOXKHON ny-
TaHHL bl
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Mpumep BbIOOpPA CTPYKTYPLI AAHHBIX

PaccmoTrpumM 3apauy o0pabOTKN KHNT, XpaHaiuxcs B GuOanoreke.

Tak kKaKk KHUI MHOTO, HMEET CMBICJ XPaHUTh HX B MACCHBE,

Tak KaK napaMeTpbl KHUTH PA3HOTHITHBIL, HMEET CMBIC CO3/aTh THIT
AAHHBIX <KHHTA>, XPAHAIHA B ce0e BCe TapaMeTphl KHHTH.

[Ipo kHHUry HeoGXOAHMO 3HATh: HASBAHHE, ABTOPA, H3AATENBCTEO,
rojJ| M3/1aHH5, KOJIHYECTBO CTPAHHILL, IEHY.

AHANM3APYEM THITH AaHHEIX. HasBanue, aBTOp N H3NaTEALCTBO —
3TO CTPOKOBLIE AaHHBle {String). FimeeT cMBICA TOALKO OrpaHHYHTD
1A KAKAOTO MOJAS AJHHY, 4TOoOL He XpAaHHTh CAHIIKOM MHOTO He-
HYXHBIX CHMBOJOB. [0 M31aHHs1 ¥ KOJAMYECTBO CTPAHAIl — lleJble
uncaa {integer). llena — konnuectBo pybaei n koneek. TyT ecTh a8
BAPDHAHTA — XPAHHUTH 1IEHY KAK 11€J0€ KOJHNYECTBO KONEEK H TIPH BLI-
Bozie aeauthb Ha 100, 4ToOE mONYyYHTE pyOAH, HAH XPAHHTL LIEHY KaK
apodHoe yucao. [lepBoe HEMHOTO SKOHOMHT TTamMaTh. Bropoe — mpoine,
Bribepem ana pasnoobpasua real.

Bor uTo ¥ Hac MoAyYHIOCE:

Mpumep 15.7. Co3aaHHe CTPYKTYPB AAHHBIX AR XPAHEHHWA MH(OpMaLHK
0 KHWrax e 6uGnuoTeke

const n=100;
type
book=record ! KHura GuBaMOTEKM }
title © string[40]; { Ha3gawue }
author : string[25]; { AeTop }
publishing - string[25]; { W3patenscTec }
year : integer; | Toa w3naHus }
pages : integer: { KonuuecTBo CTpaHMU !
price : real; ! Uena }
end;
var

books : array [1..n] of book;

Yem Gosblue TpOTpaMMa, KOTOPYIO BB THIETE, TeM GONblle BHHMA-
HHA HeoOX0AMMO yaenaTh o(popMIeHHIO KOa TTPOTPAMME] M KOMMEH-
TapHaM. O6patHTe BHHMaHHe Ha ohopMIeH e ONICAHNA THITA AaHHEIX
B npuMepe 15.7. Kaxioe nosje HanHcaHo Ha oT/eNBbHOM CTpoOKe, pALOM
¢ KaXIBIM H3 HHX HallHCcaHo eTo HazHadeHHe. YeM Goabiie TporpamMma,
KOTOPYIO BHI TTHIlleTe, TeM H0AblIEe BpeMeHH BH TIOTPATHTE Ha ee Ha-



¥Ypok 15.2, Koraa v kak pasymHo MCnoab3osaTe 3anucy 225

nHucanre. IHorAa 3To 3aHWMaeT HecKOdbKo HeH, Hefledb, Mecsiles.
Y TobE He MYIMTBCA Yepes HEKOTOPOE BpeMdA, BCTIOMHHAS, 3aUeM BaM
Obi/1a HY)KHA KOIZIa-TO TIEPEMEHHAs ¢ MMEHeM 111, JydIle cpasy AaTh
3TOH TlepeMeHHOol OCMEBICIEHHOE HMsI {110 KOTOPOMY MOXHO JOTANaTh-
s 0 ee Ha3HaYeHHH; HAPHMeD, count_pecple) H B pasjelie ONTHCAHHSA
ohOpMHTE ee CMBICT Tak, YToOBI OH cpasy Gpocasics B roaza:

var count_people : integer; | KonuyecTeo
YYEHUHOB, 38DErMCTPUPOBAHHLX B §a3e AdHHbX }

3anucu 3anucei

BaMeTHM, MOKHO HCIIOAB30BATh 3AHHCH, COCTOANIME H3 3anﬂceﬁ,
H 34ITHCH, COCTOANIHE H3 MAaCCHBOB, H MAaCCHBLI 3anmHcell MaCcCHBOB
H IIp. B stom caydac 06pamenﬂe K KOHKPETHOMY ITOAK MOXKET CTAaTh
BECbhMA AJTHHHBIM.

Mpumep 15.8. Micnonb3oBaHme 3anMcelt K MacCHBOB ANA CO3AAHMA CADKHBIX
CTPYKTYP AAHHBIX

{ CTDYKTYDa NAHHBIX KOMNEOTEPHOR Wrpsl,
B KOTODOI N0 3KpaHy "noasaer” HECKONbKG 3Meek }

const n=100; { HauBonLwan ANMHA 3MEelKH }
type
point=record { KoopauHaTH OOHOH KNeTKW 3MelkW )
X,¥ © integer { KoOpAMHATH TOYKM 3KpaHa }
end;

cells=array[l..n] of point; { Bce Teno ameilku
shake=record { Bca MHGODMAUMS © 3hedke
body : cells; { Teno zmeiiku
length : integer; { AnuHa 3medry
start : dinteger;  { MonoweHwe rONOBH 3MEAKHM
finish : integer { NonoxeHue XBoCcTa 3MERKM

et ot oy ot ot Syt

end;
var
pitons:array [1..5] of snake; | byneT 5 3meex }
begin
{ MpuMep oOpaLEHHA K KOODOMHATE "y" HAYENLHOW KNETKM
3-0 3medikn }

pitons[3].body[pitons[3].start].y:=10;
end.



226 Tema 15. [pynnupyem aaHHbe: 3aniucu

BeiBoADI

1. Jag ynobeTsa mporpaMMHUPOBATIHSA H MOCAEYIOIIETO AHATH3A TIPO-
TpaMMBI PEKOMEHIYETCS CTPYKTYPHPOBATE AAHHETE.

2. Eciwm B mporpammie obpabaTeiBaeTcsa mHbopManna ot 06bexTe ¢ He-
CKOJIBKHUMH TIAPAMETPAMH, PEKOMEHAYETCA CO3ATH 751 3TOTO 00 b-
€KTa OTAeABHBIH THI JAHHBIX — 3aMHCh — KOTOPHIH HYAET XpAHHTD
BCE MAPAMETPH 0OBEKTA.

3. 3anmMchb OTTHCEIBAETCs MAPOI ONepaTopoB record H end, Mexay
KOTOPBHIMH TIEPEYHCIAIOTCA MMEHA TIoJIEH 3aTTMCH © YKAa3aHHeM MX
THUITOB ARHHBIX.

4. Mosno coznaBaTh MacCHBE 3aHcel. [Ipn atom HyxHO oDs3arens-
HO CO3/ATH CBOH THIT AAHHEIX — 3AHHUCD.

5. Jns coxpanieHHsi HATTHCAHHA NMEPEMEHHBIX THITA 3aIHCh TTPH 00-

PAIIEHAH K HECKOJBKHM MOAAM 0/IHOH TIEPEMEHHON HCTTONML3YIOT
OTIEpPATOP TPHCoeAMHEHHA Wi th.

KoHTponbHbIE BONPOCHI

1.
2.
3.

3adeM HyKHO HCNIOJAB30BATh 3aMTHCH B NIporpamMe?
Kakumu oneparopami odopMagioTed 3anucH?

OnuuyTe CTPYKTYPY AAHHBIX, XPAHALYe HHPOPMANHID O Mapke
aBTOMOOHIS (Ha3BaHHe, 11€HA, MAKCHMATBHAA CKOPOCTD, BpeMA
pasrona a0 100 xm,/4, 06bem gBHTATENST).

OnmuNTe cTPYKTYpY AAHHEIX, XpaHAllylo HHPOopMaLHIo O He-
CKOJBKMX aBTOMOOHAAX H3 T1. 3.

[puBeauTe npuMep 06paIEHN K MO «1leHA» 3-T0 aBTOMOGIIA
H3 1. 4.

Kak M02KHO COKPATHTHL HAHHCAHWE HMEH TIEPEMEHHBIX THIIA 3ATTHCD
TIpH 00PAIIEHHNA K HECKOABKHM TI05M OJHOH NepeMeHHON?



TEMA 16
AMHamnyeckne nepemeHHble



Bce cnoco0n1 BHAEAEHNSA TaMATH, KOTOPIE MBI PACCMATPHBAAH paHee
{MMeeTCs B BUAY BLIAECAEHNE MAMSATH A XPAHENHs AaHHBIX — nepe-
MEHHBIX M TIOCTOSTHHBLIX BEAMYWH) HASLIBAIOTCA CRIAMUUCCKUMY. DTO
3HAYNT, 4TO 00bEM NAMATH, KOTOPas BHAEAAAACH 4451 paboThl Halel
nporpaMMbl, OBl 3apaHee M3BECTEH K MOMEHTY ee (NIporpaMmbl) 3a-
NyCKa. JTa NaMsTh eAMHOBPEMEHHO BHIEAANACH H CYLIECTBOBAAA
Bce Bpems padoTsl Hawel nporpammsl. Ilocae okonyanus ee paDoTh
NMaMATh CHOBA 0CBOOOKAANACE.

B aToii Decene Mbl paccmoTpam Apyro# cnocob paboTel © mams-
ThIO — Sunamuneckuti. [1amATL IpH 3TOM BLIAEAAETCA HMEHHO B TOT
MOMEHT, KOTZA CTAHOBHTCA HY/KHa MpoTpaMMe, U oceoboxaaeTcs
TOTAA, Koraa foaplie He HyAHa. ITOT cnocod Honee ynobeH ¢ TOUKA
3pEHHsI SJKOHOMHH NAMATH, Ho TpedyeT Goabllle YMCTBEHHBIX 3ATPAT
H aKKypPaTHOCTH NIPOTPAMMHCTA.

Ypok 16.1. Beipenenue namatu

ITpexne yeM MBI HAYHEM TOBOPHTH O AHHAMMYECKOM BBIIEIEHHH
NMAMSATH, HEOOX0IHMO YTOYHHTE, O YeM jKe BooDIIe HAET peyb — YTo
03HAYAET «BHICTICHNE IAMSTH> W KTO 3THM 3anHMaeTcsa. Ecau Bam ato
XOPOII0 H3BECTHO, EPelANTE K CAESAYIONIEMY YPOKY.

B xomnbloTepe MMeeTCA ABa «PYKOBOANTEAAS, KOTOPBIE YNPaB-
As110T paboTOH BCETO H BCEX — TMPOLIECCOD H ONEPALMOHHAST CHCTEMA.
Ilpoueccop — annapatnaa yacth komnbiotepa (hardware). On Bw1-
TIOJTHSIET MPOTPAMME] H YIIPABASIET KOMTIBIOTEPOM HA YPOBHE 371€KTDH-
YeCKHX CHTHANOB. Onepauuonnas cucmema — 4acTb IPOTPAMMHOTO
ogbecneuyenns komnbwTepa (software). [Ipnuem camasi rnapHas ee
yacTh. CaMan TIaBHAA POTPAMMA, KOTOPAA 3aHYCKAETCA PaKTHUECKH
Cpa3y Nnocae BKIIOYEHHA KOMITBIOTEPA M YITPABASIET BCEMH PECYPCAMH
KOMIIBIOTEPA, a TaKke 001maeTcs ¢ noab3oBaTeneM (yenosekom). bea
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ONepalHOHRON CHCTEMB! KOMTIBIOTED paboTaTh He MoXeT {To4Hee,
paboTaTh-To oH GyaeT, HO NOAB30BATECA UM GyJeT NpaKTHIeCKH He-
BO3MOKHO).

Jlio6as nporpaMMa, KOTOPYIO BHITIONHSIET TPOLEccop, A0TKHA HAX0-
IATBCA B OCHORHOE namami KoMnbioTepa. Ee HasHaveHNe — XpaHeHHe
N POTPaMM, BEITIOJIHAICIIALCA B KOHKPETHBI MOMEHT BpeMeHH NIpo-
LECCOPOM, M AAHHHBIX, KOTOPEIE 3TH NPOTpaMME! obpabaTHBaioT. ITo
MHKPOCXEMBI, KOTOPEIE B COBPEMEHHBIX KOMITBIOTEPAX PACTIOIOXKEHE]
BHYTPH, Ha MaTepHHcKof naaTe. OcHOBHAS NaMATh pasfensieTcd Ha
nocrosHuyo (I13Y, ROM) u onepatusryio (O3Y, RAM). Hac 6y-
meT WHTepecosaTh O3Y — onepaTHBHAA NamsATh KoMnbloTepa (I13Y
HYKHA A7 NepBOHAYAIBHOT0 BKIIOYEHHS KOMNBIOTEPA, B Hee HelbaA
HHUETO 3aIHCATH).

Korna Bel 3anyckaeTe 7106y10 mporpaMMy { HeBa)XKHO, HATTHCAHHYIO
BAMM HJIH 4YXYI0), OHA CHAYAJIA 3aTPYXAETCA B OTIEPATHBHYIO NaMATH
{0BBIYHO € AUCKA), TOTOM el BHIAENAETCA MAMATh (CTATHIECKAT), KO-
TOPYIO IPOTPAMMA 3aNPALIMBAET B MOMEHT 3aTyCcKa, IOTOM HauMHAaeT
BEITIOMHATRCA caMa NporpaMMa. Koraa nporpaMma 3aKaH4YHBAEeT CBOIO
paboTy, NaMATH, BEIENEHHAA NPOTpaMMe 1A JAHHEIX, H IAMSTH, BHI-
meJleHHad 144 xpadennd 5 O3Y caMoif nTporpaMMel, 0cBOGOXKAAIOTCA.

BceMu aTHMH npolieccaMH — 3aTpy3Koi nporpaMmel B O3Y, Bhine-
JeHHeM NaMsATH 75 Tela NPOTPaMME] M A5 ee JATTHBIX, 3aBepIleHeM
N POTPaMMEL H 0CBOO0XKIEHHEM MaMATH {1 e1le MHOTO YeM APYTHM) —
ynpaeiger onepaunontas cicteMa (OC). IlporpamMa xak 611 «npo-
CHT» ONIEPallMOHHYIO CHCTEMY BRIAEANTE eff NaMATh, W OC BHIe deT
ee TIPOTpaMMe (eCJH TaKoe KOJMMYeCTBO CBODOAHON NaMATH B AaHHBIH
MOMEHT HMEeTCA).

«Boinenser» — oznauaer, yto y OC HMeeTcs cnennanbHas tabianma
{ cnMcoK), rie nepeyncaeHs! Bee cBOGoAHEIE GIOKH NaMATH {1X agpeca
¥ pazMepsl). OC nmer B 570l Tabamne 610K MOAXOAMINETO pa3Mepa,
cooBlIaeT ero agpec NpPorpaMMe H KOPPeKTHPYeT TabJaHLY B COOT-
BETCTBHH € 3aHATHIM (pparmenToM. Korna nporpaMMa saxaHYHBaeT
cBoIo paboTy, ocBOGOKAEHHBIH HJI0K NaMATH J0baBaAeTcsa B CTHCOK
CBOOOAHEIX GIOKOB.

Ecan onepalMonHad cucTema ofiHo3afauHad (kaxk MS-DOS, na-
NpHMep), TPOTPaMMa MOXeT PACCUMTHIBATE HA BCIO ONEPATHBHYIO
NaMATh, KOTOPas HMeeTcs B AaHHBI MOMEHT B KOMIBIOTEpPe {HIH
NIOYTH BCo). EcH MHOTO3a1auHAs — NAMATE PAcTIpeAeAETCA MeXAY
HECKOJBKHMH MPOTPAMMaMH.
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Cpena nporpamMuaposanua Turbo Pascal Hanucana nox onepamu-
onnylo cucteMy MS-DOS. Beuay HekoTopEIx ocobeHHocTel paGoThl
aToi OC, ecM He HCTIOMTB30BATH ROTIOIHHTENBHBIX MEHEIKEPOB TIaMA-
TH, B CBOMX ITporpamMmax Ha Ilackasie BbI MOJKeTe PacCYHTHIBATE TOJIBKO
Ha 64 KbaiiT (65 536 6afitT) onepaTHBHOH NaMaATH (HMEHHO CTONBKO
MoKeT afpecoBaTh 16-paspannsiii nponeccop). ¥ xoTa y Bac noyTH
HaBepHsKa MaMATH Topasio Goabllle, H NPOLECCOp TOPAso Aydlle,
BBl He cMoxeTe (6e3 CNelMalbHEIX NPoTpaMM ) CO3JaTh, HAaNpHMeED,
es1oMHcaeHHEIH MacenB u3 40 000 anemenTos (40 000 no 2 Gaiita Ha
Ka3KBIH 31eMeHT — 370 Gosbnie, yeM 65 536).

Ecain BaM HyXHO paboTaTh ¢ ZalTHEIMH 60JIb1IETO pa3Mepa, HMeeT
CMBICJI TIOAYMATS O APYToii, 6oJee COBPEMEHHOH Cpejie MPOrPpaMMHPO-
BaHHs (Hanprmep, Borland Delphi). SIabrk mporpaMMuposannag ToT xe
{Tlackans), a Bo3MOKHOCTEH HoabNIE.

Ypok 16.2. Appeca

Hna xpanennsa HHGOPMAIIHH O TOM, TAE B NaMSITH HAXOAHTCA MECTO,
KyJa BBl COGHMpAETech KIACTh CBOW JaHHble, HCTIOAB3YIOTCA adpeca.
JTo nensle yncaa (B 3aBHcHMocTH ot OC 1 nponeccopa, 16-, 32- 1win
64-paspannbie). OHH COOTBETCTBYIOT HOMepY A4eiiky mamMatH (Gaifra),
HAYHHAs ¢ KOTOPOTO XPATISITCA BalllH JATTHbIE.

Ecaw BB HanMcanaW B Ballelf nporpaMme: var a,b:integer, sTo
03HAYaEeT, YTO BBl NIPOCHTE BBHIAEAHTD BaM 2 A4eHKH TIaMATH, A0CTa-
TOYHBIE A7 XpaHeHHs AByX yncen tuna Integer (3 Turbo Pascal ato
2 baiTa, B Delphi — 4). IIpn sToM koMuasTOp {IporpaMMa, KOTOpad
NepeBOANT Bally poTrpaMMy ¢ A3bIka [lackans Ha A3IK Npolleccopa)
3ATTMCHIBAET cefie B CNENNANBHYI0 TabIH1Yy OTHOCHTELHBIE AApeca AN
AueliKH NaMATH a M 11 saelikm b.

3AMEYAHHE

Onmoctmeasnsie — nomoaty 4o KOMIASIOP HE JHACH, KAKHE KOH-
KOEHHO aapcm HAMSENE SHI0cAH Oan eatell HpOIPARIAS ONCPAUONHAR CUEIHEMT.
ﬁ? oK gHac, cKoasko eceto naaumi mpebyemen nporpanare. U o sanoammacm
8 OmOcasHOR mabiuiye, o SEIKa @ CYdent HAXOOUMbCA, Hanpimp, Ho adpecy
w4y omnoctmeasto vauaaa Gaoka nas, BHIOCACHHOO npoIpanmon, a sei-
ka b — no aapﬁcg ey, Korda HpOIpATMG JANYCHUMCT, K aapccg Hawaaa
OOEALHHOI0 BAOKA NPUBABUMCA JANOMHCHHOE Cargienie, H npoipamias Bydem
OBPAULAMBT YHEE K KONKPEMHOMY adpecy
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OTH azipeca 3alHCaHL] NPIMO B TeJle NpoTpaMMbl. MecTa xpanenna
AdeeK a M b He MeHsII0TCs 32 Bce BpeM4 ee BEINOAHeHHA.

Ho ecTh BO3SMOXHOCTE XPAITHTD 5TH ajipeca B OTAEABHBIX AUelikax
naMATH. CMBICT B 3TOM, NPaBAa, NOSIBIAETCA TOABKO, £CIAH BRI COGH-
PAaeTech YNpaBasATE NaMATEIO Homee XHTPO, HEXeTH NPOCTO UCTIONb30-
BATh OOETYHEIE TEpEMEHHEIE.

Hrak, 3apaHee npeaynpexaaeM — To, YTO MH cefiuac pacckaxeM,
caMo N0 cefe He HMeeT HHKAKOTO TIPAKTHYeCKOTO CMEICJIA. 3TO XOPOoLL
TONBKO B CAVUAE «XHTPOTO» MCTIOAB30BaHHA. Ho uTobE HayumThes
IeJaTh YTO-TO «XHTPOE», HYXXHO CHAYAJIA OBAAJIETh TeXHOIOTHe.

Ypok 16.3. Ykaszatenu
Yxkasarenm Ha OTAENbHbLIE NEepemMeHHbIS

ﬂ.JIH XPAHEHNA aADCCOE AICEK TIAMATH HCTNIOAL3YIOTCA NECPCMEHHBIC-
YRA3IAMERY. Kax u 06b1‘:IHbIe NEPEMCHHBIE, OHH OIMHCHBAKOTCA B Das-
aemae var. ‘:DOPMEIT OTIHCaHM AL
<MMA MEPEMEHOA>: “<HMA THNA AAHHLX, HA MEPEMEHHHEe KoToporo Gyner
YKA3LIBATE YKA3aTenb>;

ﬂ,J]SI YKA3dHHA TOTO, 4TO NCPEMCHHAA ABAACTCA YEKA3ATENCM, TIEPCA
HMEHEM THTIA IAHHEIX HYXHO NMOCTABUTL CHMBOA * («1uasAnkas, Shift+6
Ha KnapuaType). ApTop Ilackans npeanosaran NCNoab30BaTh A
ATOH 1EAH CHMBOA «CTpenodkas (1), YToOB MOAYEPKHYTL, 4TO OH H
YTO-TO ¥KA3BIBALT. Ho taxoro cumsoaa Ha KJIABHATYDPE HET, NOITOMY
HCTIONB3YIDT KK OBl CTPENoUKy 063 BePTHKAABHOM nanoukn. [Ipumep:

var p:*integer;

JTo 03HAYACT, YTO NEPEMECHHAaA P C]'IDCDﬁHa XPaHHUTL B 0666 aapec
SIEHKH NaMSITH neaoro THIa JaHHbIX.

NPUMEYAHWUE

C mownu JPCHIUR RPOWECCOPA, HEM HUKAROR pazuitysi aicwcdy adpecos
HEROHUCACHHON AHCOKH HasiiAmi i aap-;’com Ao apgwﬂ, HAAPUIED BCIECBeH-
woit. Bo ecex caYax xpancHie adpeca Mpellent oouHakoeot Koavecmeo Gaim.
o npowpasamt ¢ yrazameassi nomexyuadsio codcpaeam ¢ cebe wpazde Boasiu
outior, wear obbiunsic. emop Flackaan wamepenno mpebyem yxazmeams, wa
MEEKYY KAKOTO FHHAG DAHHBIX CCHAREMCA YKAZaMEas, wMoBH Xomut Boi wacmy ol
BoKx mowcHO Bid0 OMADBHIL? HA HANE KOMNHASHN (S OB BOTHUKAIOM
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H}3A MO0, MO YRKAJAMCAH O GHNE HPOIPAMUCNG YKATHOAIOM BOSCE HE HA
O, HA WO APOPAMMUCH npcﬁnmamﬁm).

3aMeTHM, YTO B IpHBEAeHHOM NIpHMepe HIKAKOTo AMHAMHYECKOTOo
BhIZIENIEHHA TIaMATH, KOTOPOTO BRI, BEPOSITHO, IABHO OXHIaeTe, BOBCE
HeT. [laMATh BEIEASETCA CTATHYECKH, B MOMEHT 3aTYCKA NPOTPaMMBI.
M1 oka TOABKO NOKA3ATH, KAK MOXKHO XPaHHTh B IPOrpaMMe azpec
KaKOH-To MielfkM NaMsITH.

OcHoBHas Hfied 3TOTO 3aKAI0YaeTCsl B IMHAMHWIECKOM BHIIeTeHHH
naMATH. BH Be/Ib TOMHHTE, YTO 03HAYAET «BBIAETEHHE NaMaTH»? Ecin
NaMATE OYAET BHAABATHCS HallleH pOTpaMMe He cpasy, a B KakoH-To
IpyroH MOMEHT BPeMeHH, ONepanTHoHHAA CHCTeMa cOOBIIHT it axpec
BBIIEeHHOH sYeliKH. A eTo BeAb HYXHO GYyAEeT rie-To COXPAHHTD,
Y106 BNIOCAEACTEIM K 5T0H NaMaATH obpauateeal [1pn cratmueckoM
BBIJIENIEHHH TIAMSITH 3THM 3aHHMAICA KoMnHasTop. OH coxpanan
azpeca Bcex TIepeMeHHBIX M NOACTABJISN 3TH ajIpeca BO BCe Te Me-
CTa NPOTPaMME], B KOTOPBIX MBI K NEPEMEHHBIM 00pamanics. A TpH
IMHAMHYECKOM BBIIEIEHHH NaMATH KOMITHASTOP He MOXeT HaM No-
MOYb — OH Beflb He 3HAET aApeca, KOTOPHIH cOODIIMT HaM Onepalot-
Hasg CHCTeMa. 3HAUMT, HY)KHO CaMMM NPeflyCMOTPeTh MecTo, T7le 3TOT
aapec MOXHO GyxeT XpaHuTh. [IpeMMyILecTBEHHO 1714 3TOTO H HYKHBI
NepeMeHHEbIe-YKA3aTeNH.

Jlna Toro 4ToOH B NepeMeHHYI0- YKASATENb TIOOKATD aJpec CTATH-
YecKOH guelKM IaMATH (A MBI TIOKA ¢ IPYTHMH PaboTaTh U He yMeeM),
HCIOJAb3YeTCs CHMBOJ B («coBaukas, koMMepueckoe AT, Shift+2).
Ilpumep: p:=Bcount; {ecaM p oNHCcAH KAaK YKA3aTeJdb Ha TOT JKe THI
IATIHBIX, 94TO H COUNt, To NepeMeHHas p GyeT comepkarh aapec aueHKn
NAMSITH, B KOTOPOI XpaHUTCS NepeMeHHas count).

Yrobs! 06paTHTRCA K COREPKUMOMY AUeHKH MaMATH, HA KOTOPYIO
CCBINAETCS NEpeMenHasI- yKa3aTe b, HCTIOAB3YeTCA TOT e CHMBOJ *
{«umAnKas ), CTOANMH TI0CTE HMEHH NepeMeHHoH-ykazared. [Ipuvep:
p*:=10; (NOAOXHTE B A4eliKy, Ha KOTOPYIO YKasHBaeT p, uncao 104).

MNpumep 16.1. MNpocTedwee MCNoAb30BaHWE NepemeHHBX-YKasaTenen

var
vasya,petya . integer: { [lse UENOYHCNEHHHE NepeneHHue }
p.q :*integer; { [Ba yxazaTens Ha integer }
begin

vasya := 10;
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p = @vasya; | YKaszatenb p COONEDRMT anpec

nepeneHHol vasya }
q | YKaszaTenu MOKHO NPHCBAMBATL OPYr ODYTY }
q*:=15; { NepemeHHas vasya XpaHWT ducne 15,
TaK KaK ( YNA3HBAET HA Ty e AYEiHy,
4TO M D, & P ¥Ka3HBAET Ha vasya }

P i=q"+5; { NepeMeHHas vasya yBenwuunackh Ha 5 }
end.

Yxaszarenu Ha 610KH nepemeHHbIX

K nepemeHHBIM-yKa3zaTenaM ITPHMeHHMBL olepaliii inc ¥ dec. OHH
YBeJIHYHBAIOT M YMeHBIIAWT 3HaYeHHe ykaszaTens. Ho He Ha 1 (kak
MOXKHO OBI1T0 GBI IPEATIONOKHTE), A HA TO KOJIHIECTBO, KOTOPOE 3aHHA-
MaeT B IaMSITH TlepeMeHHas TOTO THITa AAHHHIX, Ha KOTOPHIA cehinaeTcs
yKazaTelb. 3T0 CBOHCTBO becnonesHo npH paboTe ¢ OTAENBHEIMH Nepe-

MEHHBIMH, HO €T0 MOXKHO HCIIOJAB30BATh A4 06])3]1[6HHH K 3i1eMeHTaM
MaCCHBa.

Mpumep 16.2. McnonbsobaHKe onepauyt NPUPALLEHUA yKaszaTens And o6-
paleHHa K dNeMeHTam maccuba
var
a :array [1..20] of integer:
p :“integer;
i o integer:
begin
p:=Bal[1]; { loncwum B NEpemeHHyw-yKasaTens p
aIpec Nepeoi auyelku Maccuea |}
{ NepeGepen BCe AYEAKM MACCHBA )
for i:=1 to 20 do
begin
p*:=1*5; { B Texyuwui 3NEeMEHT MACCHBA NCNOMAM YHCIO }
inc{p)  { MNepeHeHHan D CCHNAETCA Ha CRefyouMi
3NEHEHT MACCHEA }
end
end.

Ypok 16.4. AMHaMHU4eCKOe BblAe/iIeHUE
namaTH

B Ilackane cymecTByeT aBa cnocofa AMHAMHYECKOTO BLIAENEHHA
NMAMSITH — ITPOCTOH H <NPOABAHYTHIM»>. B ncxoanonm Ilackane Hwn
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NpPeAyCMOTPEH TOMBKO TIpocToli enocob. B coBpemennbix Ilackansax
ROCTYNHEL 06a.

New u Dispose

IlepBwiit ciocof ocymecTBaAseTesa mapoii mpoueayp New n Dispose.
Ilepeas BLIAEASIET MAMATL, BTOpas — ocBoOoxKAaeT. B obenx npoueny-
pax TpebyeTcs 0AMH apaMeTp — NepeMeHHasi-YKa3aTeb.

[Iponeaypa New BEiaeasieT 00aacTh MAMATH TAKOTO pa3Mepa, YTo-
611 B Hee TIOMeCTHACA 0DBLEKT TOTO THIA JAHHBIX, HA KOTOPBIH MOMKET
YKA3bIBaTh yKa3aTenb. [locae BHINOTHEHUs NPOLEAYPH New ykazaTenn
COEPAKHT afpec CO3AAHHOTO 00bekTa. [IpnMep: New(p). Kak B momu-
MaeTe, TTPH 3TOM ITPOMCXOANT TIepe/iada TTapaMeTpa 1o ajapecy. To ecTb
NMAPAMETPOM ITPOLEAYPH New MOKeT OBITH TOJMBKO NEPEMEHHAS H He
MOKET OBITH BBIPRJKEHHE,

[poneaypa Dispose oceoboxknaeT 00MACTh TAMSITH, BLIAEAEHHYIO
N pEABAPHTENLHO TIPOTIEAY POt New Az 00beKTa, Ha KOTOPBIH cCbLIaeTcs
ykazarens. [Ipumep: Dispose({p). YxasaTeas p A04%KeH K aTOMY MO-
MEHTY CCHIIATHCA HA NMPEeABAPATENLHO BHIIEAEHHYIO OOACTE NAMSTH.,
Ecau aTo He Tak — TTocaeACTBHA NpoleaypH Dispose He onpeneneHsl.
Cropee BCETO, BANIA TIPOTPAMMa «BBIJIETHTS € coobilieHneM 00 omnike.

[Mocae Buinoarenysa nponeaypwl Dispose 3HaYeHHE TEPEMEHHOH-
YKA3aTens CYHTAETCA HeonpeaeaeHHbM. [lonbiTka npoyuTaTh NaH-
HBIE, HA KOTOPBIE YKA3KIBAET YKA3ATENb, HIN 3aTTMCATE TYAa HOBEIE
AAHHBIE MOXKET HMETh HETIPEACKa3yeMblH peayabrar. X0Ts, CKopee
BCETO, 3HAYEHHE TEPEMEHHOM-YKA3aTENs TTPH 3TOM He H3MEHUTCA.
W camu nannbie He HamenaTes. Ho a1a oGaactb maMaTH yike He Oyner
CYMTATLCS AOCTYITHON BaM. JTO MOKHO cede NMpeAcTaBHTh, KAK €CIH
GBI BBI KM B KAKOHW-TO KBAPTHDE, a TOTOM NIPOAATH €€ H YEXA/H, HO
OCTABHMJIN ceDe TIpH 3ToM Ka1oun. C OAHOM CTOPOHLI, BB HMEETE BO3-
MOXHOCTL {MOKeT OBITB) B KBAPTHDY BOWMTH M a’Ke 4TO-TO N3 Hee
3abpars. C Apyrof CTOPOHEI, NOCAEACTBHA BANIETO MOCTYIKA ITPH 3TOM
OyayT HEMpeacKasyembl.

MNpumep 16.3. Micnonssoeanue npoueayp New u Dispose
var a,vasya : integer;

q.p Minteger;
begin
new{p); { Co3naen HOBYD NEpeMeHHy THRa integer.

NepeMeHHaA D CONEPHMT €& aapec }
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p~:=10; { HoBad nepemeHHas xpaHWT ducho 10 }
q:=p; { 3anomHunK ee agpec eme pas }
new{p); | Co3panu ewe DAHY NEDEMEHHYD.

Hy®HC NOHMMATL, 4TO NOCNe NPOoUEenypsl New
NepeMEHHAA-Y¥KA3aTeNs HIMEBHHT CECE
3HaveHue. Ecau Gl nepen 3ToW CTROKOW
Mbl HE 33NOHHMNKM ANPEC NEPEMEHHOH,
CO3NaHHOW paHee, TO CH OKAa3ancs
Gb yTepaH. MepeMeHHas npononkana Gl
CYWeCTBOBATL, HO K HeW Henbas Cuno B
OGDaTHTbCﬂ H BHIBNEHHYD ANA HEE MAMATE
Henb3a Gbino Gbl OCBOBOANTL.
Heofxonuno cnennTe, uyTobb appeca
NMHAMMYECKMX NEPEMEHHbX He Tepanuct! }

p*:=3; { Bropas nepeMeHHas XxpaHuT uyucno 3 }

dispose(p); { NaMATL, BUAENEHHAR NOA BTOPYW
NEPEMEHHYD, OCBOOOMAEETCA.
3Ha4eHwe "3" nponajaeT )

p=q; | NepeMeHHan [ CHOBA COAEPHMT aApec
nepscil nepedeHHoR }

dispose(p); { OCBODOMOAEH NAMATEL, BLIAENEHHYR ONA
nepscil nepedeHHoR }

wettetrtg™~| HeocMoTpAa Ha TO, 4TC NEPeMeHHas g
BCE Elle CONEPHHT anpec SYerku,
roe xpasunock yucno 10, obpawarecs
K 3TOW A4elke 3anpelleHo. OHa Yywas
ANA HAWeid NpoTrpanMsl.
TporaTh 4ywoe Henb3n! )

end.

BepoaTHo, Bb 00paTHIN BHHMAaHHE, UTO a/IDECA BCEX STUYEEK Ma-
MATH, KOTOPBIE MBI BLIACASIN TPOTIEAYPamMH New, HeoOXoanMe rae-To
xpaHMTh. Hanpuimep, BLLAEAATD 119 KaikA0H NepEMENHYIO-YKa3aTe b,
Ho npn atoMm nonyyaercs, 4To A5 XpaHeHHs B TaMATH NEPEMEHHON
TpedyeTCs MEHBILE MECTA, YEM JIJI BLIAEAEHHA TTAMATH AA5 XPARHEHHs
ykazaTeas a4 Hee (Hanpumep, B Turbo Pascal aaa Integer nyxno
2 OaiiTa, a ans ykasatean — 4). B sTom coyyae NCIionb3oBaHne AHHA-
MHYECKHX TIEPEMEHHEBIX HE SKOHOMHT TIaMSITh, a ellle O0MbIITe TPATHT €€,

Ecan He Henose3o0Bath CHENMaibHBIE CTPYKTYPBI IRHHBIX, KOTOPbIE
™Mbl Oynem o0CyKAaTh B CAEAYIONUIEM YPOKE, TO NHHAMHYECKOE BhIZE-
JIEHHE MAMATH HY’KHO TOJBKO B CYYa€ OIHOBPEMEHHOTO BHIZIENEHHSA
Goapmx 00peMOB NaMATH (IPEMMYIIECTBEHHO MACCHEOB).
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AVHaAMU4YECKOE BbIASIEHNE NMAMATH AN MaCCMBOB

PaccmoTpum npumep. B mporpaMme Ham TpeOyeTcs HCNOAB3OBATD
ABA MACCHBA 0YEHb OOJBIIOTO pa3Mepa. Takoro, 4To KaxAbH TakoH
MACCHB €IBa TIOMEIAETCA B MMEWIIYOCA OTIEPATHBHYID TTaMATh, & Cpa-
3y 0oba — He nomecTsiTcd. Ho kakaABIH H3 3THX MACCHBOB HY’KEH HaM
He 0IHOBPEMEHHD, a N0 0Yepear — CHaYyana OfIMH, MOTOM ApYroi. Bul
CKAXeTe, HY ¥ HCTIOAb3YEM OAWH M TOT JKe MACCHB ANA PA3HBIX TeaeH]
ITO MOYKHO CAENATh, TOABKO €CJIH B HUX XPAHATCS OAHOTHITHEIE AaH-
Hbie. Kak e ObiTh?

Caenaem Tak. Onninem ABa THIIA AaHHBIX A5 KaKA0T0 BHAA Mac-
CHBOB, H ONUIIEM TIEPEMEHHBIE-YKA3ATEAM Ha 3TH MAaccuBbl. B Hauane
NMpOrpaMMbl CO3/1aJIMM OWH W3 MACCHBOB, NMOPadOTAEM C HUM, OCBO-
00AHM BLIAEJEHHYIO A HETO TAMATH, OTOM BLIAEIHM TaMATh 1104
BTOpPOH MaCcCHB.

Mpumep 16.4. MNonepeMeHHOe MENOAB30BAHWE GOABILOTD OOLEMa MaMsITH
ANA XPAHEHWA Pa3HBIX AAHHBIX

type masA=array[1..30000] of integer;
masB=array[1l..60000] of char:
var a : “masA; | Yxazarteno AOMKEH CCHNATLCA HA THN
NAHHBIX, WHenWWA WHA. Henb3n Hanucate
~array[1..30000] of integer; }

b : “masB:
begin
{ ...30eck AENAEH KAKME-TO HavafbHble AEACTBMA. .. }
new{aj; | BhidenseM naMaTe NOA Nepebid maccus }

{ 3peck paboTaeM C INEMEHTAWM aTOTO MACCHBA.
Ons obpaleHus, HANpUMED, K NATOMY 3NEMBHTY
HYRHC HanWcate a*[b] )
dispose{a); | Ocsobomknaen nawmaTe,

3aHATYD NEPBHM MACCHROM }

new(b) ; { Bunennem nawaTb NCA BTOROW Maccue }
{ 3pech paboTaeM C 3INEMEHTAMW BTORPOIO MAcCHBE )
dispose(b); { Ocsobownaen namate,
3AHATYID BTODHM MACCHMBOM }
end.

3AMEMAHME

QW&PMHHOM 'TaHHﬂMM‘-'CCKHﬁ MOACCHEr & HACMOANHICC BPG‘H'}? FI'PHH}JWFO Hi=
stamb HE O, HHO diEl IROABRKO O HPOBM#OHCNPHFDBQHH (M{?CCHB, noa XP{THCHHC
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KOMOPOLD HAAvIMG GHOCACHA OUHAMUMECKH), @ MACCHE HEONDEOLACHHOR Oaunbl.
Ezpmmucuuc HOOOBHBX G1ACCHBOS HAMH HE OOOBPACICS, Ut UX HIMCHUE SHXOONSM
3a paanu #aweto xypca. B Jurbo  Fascal owu e donyexaromen u gojaoncun
FHNIEKD & (Dfl'??hf £Kpﬂﬂf5f, FHEKEE ECCHEE ORUHCHSORIFHCA, Hﬂﬂpﬁmcp, FHOIK
a:array of integer. Daxn yrazaris dawms, KOMOpYR HYHCHO abidedume das
AMEEK AACCHOA, UCHOABTIION npogcf)g&y setlength. J wee nepesiit napasemp —
U] MACCHBA, BMOpOR — dama. anpiep, setlength{a,z0).

3AMEYAHHE

Bogaonco, sac dasio e pgact peionnsiil onpoc: Jades eoobie
HUHCHO euideasme Hausme Ro? maccuen Ouraanivwecku? (He npole au 3aparce
3APEIEPBUPOCANIS CHIOABKO NARUIMH, CROABKO MOWEHO, H C HEA paﬁomamb?." Beds
Bodvute namamu 6ce pasHo cnoasjosams Heasga!

Eems wexomopas aouma 6 smoar ymeepaedenint. o dan coopeaenmmx Konmbio-
HICPOG DUHARHMECKOE GHOCACHUE NOAINU CHIGHOBHICA 6CC BOALC aKMYaabHNIA.
Beds nowmu ecarda esr pafomacie 8 wHOIOFAOIMHOL OHEPAHONHOR CHEMEHC.
U smo guamm, umo ooHospeartHno ¢ rpowpammoll, KOMOPYIO Hanwcaal e,
patomaem cuge Heckoasko npopanay. Hanpuuep, wpacm angzeixa, patomace
anmuspyc u 13 Unmeprema cxansaromes omorpagune saunx dpysest. o eaua
APOIPaARaa — OBHUHAA JARUCHAS KWHHEKG, B KOMOPOR 6bi XPQHHIHE HYNCHHC
meaconsi. Crpaueaemen: kaxot ofsear nawamu oancna 3apeiepeuposanms
npopana dan ceoet pabomei!? Ecan 3apance onucams maccue u3 Heboasioro
MHCAD SAEMEHMOS, HX MONCEM 8 KaKoi-mo womenm He xeamums. oF ecau jaxa-
Janis BOABIMOE WUCAD ACUEHINOE, SO-NEPBHIX, UX BCC PAGHO KOT02-HIUGYDs Mowcem
HE XGMHMb, 80-BHIODHX, OKANCCMCA, 4o Godtiuon ofbear namsmu oferno He
wcnoasyyemen. Coraacumecs, Gudo 6ot He 0MEHs XOPOIO, €Al JAMUCHAS KHUNCKA
HDH CHIGPRIC PEREpeUpOsana ROD CcBSl NOWMU 8010 HAGUIMG, H MO Mcutano Go
patome dpyrux rpopasard Swawum, npasuasHee 8ccto pe3peHpOsams CMOALKO
HRAANN, CROALKO HYOIEHO 8 Hacmosugutl atomenm. TloadoBumea yecaitums —
nenpocar Goasie.

GetMem u FreeMem

Topasao bonee rubkuii (1 Hosee TPYAOEMKMIL ¢ TOUKH 3peHUS PABOTHI
NPOrpaMMHCTA) CNOCOd YNpaBJIeHHa AHHAMHYECKOH NAMSTHIO Npex-
J1araloT HaM TIpoTeRypel GetMem u FreeMem. Kax 1 B coyuae ¢ mapo#
New-Dispose, nepeas TpoLeAypa BEAeAAeT NaMATh THHAMHYECKH,
BTOpast — ocoboxaaet. Ho B oTanume ot New 1 Dispose, KoTopble caMH
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NOHHMAJIH, KAKOTo PpazMepa HYXHO BBIAETHTE NTaMATh M KAKOTO pa3Me-
Ppa 610K TAMATH HYKHO 0CBOOOANTS, 14 mpoueayp GetMem u FreeMem
3TO AOAXKEH YKA3ATh TPOTPAMMHCT.

DopmaT HCTIONB30BAHHS!

GetMem{<nepeneHHaa-yKasaTens>, <obheN namaT B GalTax>);

FreeMem{<nepeMeHHan-yrazarent>,<obbeM NaMaTH B BalTax>);

[pw 3ToM NepeMeHHas-yKA3aTeTh MOKET BBITh OITMCAHA KAK YKA3a-
Teab Ha m06oit Tin AaHAbIX. [IporpaMMucT Taxke [omkeH 3ab0THTRCS
0 TOM, YTOOBI 3AKA3BIBAEMOro 0ObeMa JAHHBIX XBATHIO 1J1A MEPEMEH-
HBIX 3Toro THNA. YTo6hI He OIIHOHMTRECS B KOJIHYeCTBe OaliT, 0OBIUHI
HenoabayloT dyaknuio sizeof. Ee aprymMeRToM HYXHO YKa3aTh HMA
THIIA IAHHEBIX; &6 PE3YAbTATOM ABASETCS YHCAo GalT, TpebyeMBIx 1A
XpaHeHHs TlepeMeHHOH 3TOT0 THIA JaHHBIX.

O6b1aH0 napoi GetMem-FreeMem TOAB3YIOTCS A1 AMHAMHYECKOTO
BHIZleJIeHHA TTaMATH 10/ MACCHBHL, JITHHA KOTOPHIX 3apaHee He H3-
BecTHA. Tak, HanpHMep, 114 AMHAMHYECKOTO BHAETeHHA NaMATH 110
LHedoYHCAeHHBH MaccuB B3 30{ aneMeHTOB pa3yMHO HANMCATh Tak:
GetMem(a,5ize0f (integer)*300), rae mepeMerHas a — ykasaTeldb Ha
integer (a:~integer).

O6palweHne K S1emMeHTam MaCcCuBa, CO3AAHHOTO
AMHAMUYECKH

HeynobeTeoM aToTo cnocofa ABIAETCA He 0UeHb NPAMON A0CTYT
K 371eMeHTaM TAKOro MaccuBa. Beab ommicaB oOBIYHBIH MACCHE, MOX-
HO OGPATHTECS K €TO TPOM3BOJBHOMY SIEMEHTY NyTEM WHIEKCALMH:
HaTIpHMep A7 obpallieHHA K JecATOMY 3JeMeHTY MaccHBa mas Ao-
CTATOYHO HANMHcaTh mas[10]. A k fecsAToMY 3J1eMeHTY TOJNBKO UTO pac-
CMOTPEHHOTO MAacCHBa & Tak NpocTo He ofpaTHmbed. [lepebpats mo
NOPAAKY BCE 3JeMeHTH JIeTKo. ITO MOXKHO CHeNATh TOUHO TAKHM Xe
criocoboM, Kak B ipuMepe 16.5.

MNpumep 16.5. NocneaosaTensHoe COPALWLEHME K AAEMEHTAM AMHAMHUHYECKH
CO3AAHHOTO MaccHBa

yar

a,p : ™integer;
i o integer:
begin

GetMem(a,sizeof(integer)*300); | BuAENMAM NamsTh
NoA MACCHB }
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{ Nepebepen BCe AYeliKW MacCHBa }

p = a; { YTclbl He NOTepATk afpec Havana Maccuea,
ons oBpaWeHua K ero 3NeHEHTAM HCNOJb3yed
NONCAHWUTENEHYID NEPEMEHHYD-yKa3aTens }

for 1:=1 to 300 do

begin

p*:=1*5; { B Texyuwui 3NEeMEHT MACCHBA NCNOMAM YHCIO }
inc{p)  { MNepeHeHHan D CCHNAETCA Ha CRefyouMi
3NEHEHT MACCHEA }

end;

FreeMem(a, sizeof{(integer)*300) | Ocsoboouny namath,

BHAENEHHYD paHee
NoA MACCHB }
end.

Ecan Hy»Ho ToayduTs TpaMoli ¥ GeICcTpBIT cnocof ofpamienna
K yKa3aHHOH sivelike TAaKOTO MACCHBA, MOXKHO HCIIONb30BATh TIPO-
HeAypy inc ¢ AByMA aprymenTamH. [lepBriH apryMeHT — nepemen-
Hasi-YKa3aTenb, XpaHAIIAd aZpec Hauajla Takoro MaccHea. Bropoii
ApPTYMEHT — Ha CKOJBKO HYIKHO «CIBHHYTBCA> OTHOCHTENBHO TIEPBOTO
aneMenta. Hanpusep, 11a o6palienns K 1ecaToMy 5AeMeHTY MOXKHO
HAIHCATH TAK:

q:=a; inciq.9);

Teneps " — MHTEpPeCYIOIIHHA HAC 3JIEMEHT.

Maccus nepemeHHON AJIMHbI

P ddexT MmaccHBa NEPeMEHHOH AJMMHE MOKHO CO3AaTh CAMOCTOMA-
TeJMbHO, HCTIONb3Ys Mpolleaypul GetMem-FreeMem. PaccmoTpiM caMbii
TUIMHYHLIH cayyall — HEOOXOAWMO COXPAHMTE B NMaMITH AaHHbE,
BBOJIHMBIE C KJIABUATYPBI, KOJMHIECTBO KOTODHIX 3apaHee HEH3BECTHO.
I1 pn noABAEHHH KasA0TO HOBOTO 3A€MeHTA OyAeM YBEAHYHBATE pa3-
Mep BuiACICHHOHM mamMATH Ha 1. KoHeuHo XKe, MMelolHeca Ha AaHHbIH
MOMEHT 3/1€MEHTH MACCHBA TTPHAETCS NMEPENMHCHIBATL BO BHOBL BEI-
AeMeHHYID MAMATh.

Mpumep 16.6. Maccue nepemeHHOR ANKMHB

var
a ~integer; { YKasaTtenb Ha XPaHUMWA HACCHB }
b *integer; { BpeMeHHas nepeMeHHas ans

YHA3ATENa Ha HOBWH MACCHB }
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pa.pb :*integer; { BpEMEHHbE NEDEHEHHLIE-YKAZATENM ANA
NepenelleHHs No INeMeHTan HaCCUBOR |}

X : integer; { BsonuMoe yucro }

n o integer; { Pasmep Waccuea }

i ¢ integer; { Cyetumk umkna }

begin
n:=0; { HayaneHulit paamep Maccuea |}
readIn{x); { YdTaen nepece 4ucnc }

while x<=0 do { ByOeM COXpaHATL YWCNa, NOKa
BBOAMMOS YUCNO HE DABHO HYMW }
begin
incin); { Hoean anWHa naccuea |}
| Tewyuuii WACCHB WMEST pA3Mep Ha 1 MeHbue,
uel TpeByeTcn. BHUOENMH HyRHOE YWCNO AYeer: }
GetMem{l, sizeof{integer)*n);
ph=h: { YcraHosum yKazaTene pb
Ha NEpBbl 3JEMEHT MaccHea b }
{ Nepenuuen sce anemeHTs Haccuea a (n-1 wTyw)
B Maccus b: }
if n>1 then  { ECNW HYMHO NepenucuBaThL SNEMEHTH }
begin
pa:=a; { YcTanoBuM yKasaTenk pa
Ha NEpBbl 3JIEMEHT MACCHBaE & }
for i:=1 to n-1 do { NepeGepen BCE 3NeMeHTsH }
begin
pb*:=pa*; { Konupyeh 3neMeHTdy u3 a B b }
inc{pa); { MNepeHewaeHcs HA CNefyIWLMiA
3NEMeHT MacCHBa a )
inc{pb) { MNepenewaeHcs Ha CRefyOWLMiA
3NEMeHT maccHea b }
end
end;
Pt i=x; { 3anueM BBEOEHOE 4MCND X
nocnefHum anemeHTom Haccusa b }
{ OcBofonuM NamMATL, 3AHATY CTApHM MACCHBOM a: }
FreeMem{a,sizeof{integery*(n-1))
| YCTAHOBMM YKa3aTenb MAaCCMBA 3 HA MacCHe b: }
a:=b;
readin{x) { Mpouutaen cnefyouee 4ucno }
end
end.

BbI, KOHCYHO, 3aMCTHAH HEAOCTATOK, IIPHBEAEHHOTD ITPHMEDA. Hp}l
nobHaBAeHHH KaKA0T0 HOBOTO 3/1€MEHTA NPHUXOAHTCA NEPEMHCHIBATE 3a-
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HOBO BCIO NPEIRIAYINYIO YacTh MaccHBa. MoxHo H3baBHThCA OT 3TOTO
HeJl0CTaTKA, ecJIH BLIIENSATh NaMsATh He KOKABIN pas, a pasMepaMH,
PABHBIMH cTelleHsaM ABoHKH. To ecTh ecH B KAKOH-TO MOMEHT pasme)
MaccHBa paseH, HanpuMep, 8 w TpebyeTcs N0HABATE ellle OJIHH 3IEMEHT,
HY>XHO BHAeTHTh cpasy 16 smeek. B aToM caydae B nocaenyione 7 1o-
BapneHNi {(ecM OHH NOTPEGYIOTCA) He HYXKHO BYJIET IepenicEBaTh
T peABLAYILYIO YACTh MaccHBa. [1aMATH 1715 Takoro MeToda oTpebyer-
cs1 He Gonee ueM B 2 pasa GobIe, YeM HYXHO 114 JaHHEIK.

Mpumep 16.7. Maccus nepemeHHOH ANKMHE € AMHERHOW CIOXHOCTBIO AO-
GaBneHuA 3NemMeHTOB

var
a ~integer; { YKasaTtenb Ha XPaHUMWA HACCHB }
b *integer; { BpeMeHHas nepeMeHHas ans

YKA3ATENA Ha HOBLHIA MACCHB }
pa.pb :*integer; { BpEMEHHbE NEDEHEHHLIE-YKAZATENM ANA
NepenelleHHs No INeMeHTan HaCCUBOR |}

X : integer; { BsonuMoe yucro }
n : integer; { Pasmep namsTty,
BbIIENEHHDA 1NA MACCHBA }

k : integer; { KOMMYecTBO 3aHATHX S4YeeKk Haccuea }
i ¢ integer; { Cyetumk umkna }

begin
n:=1; { HayaneHulit paamep Maccuea |}
k.=0; { YMCno 3aHATHX AYEeK Maccuea }
GetMem{a,sizeof{integer)}; { ManaTe nNoA CAHY Adeiiky }
readIn{x); { YdTaen nepece 4ucnc }

while x<=0 do { ByOeM COXpaHATL YWCNa, NOKa
BBOAMMOS YUCNO HE DABHO HYMW }
begin
inctk): { Hoean anWHa naccuea |}
{ MpoBEpMH, NOMEWAETCH MM HOBOE YMCNC B BbIENEHHYR
NaMATL MAK TpeGyeTcs BUAENHTL HOBYID }
if k»n then { He nomewaercs }
begin
n:=n*z; { Yaeaueaen tpebyenyn namath }
{ Bunenum naMaTL Nof HOBMA MAcCWB }
GetMem(h, sizeof{integer)*n};
{ Nepenuuen sce anemeHTs macckea a (k-1 wTyw)
B Maccue b }
pa:=a; { YcTanoBuM yKasaTenk pa
Ha NEpBbl 3JIEMEHT MACCHBaE & }
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pb:=b; { YcTtaHoBum yKazatens pb
Ha NepBbl ANeMeHT mMaccusa b }
for 1:=1 to k-1 do { MNepeCepen BCe aneMeHTH }
begin
pb~:=pa™; { Konupyen anemeHTs W2 a B b }
inc(pa); { NepeHewaencs Ha CRegyoumi
3NEMEHT MACCHEA & }
inc(pb)  { Nepenewaencs Ha CRenyoumi
ANEMBHT MacCHea b}
end;
ph*i=x; { 3anueM BBEOEHOE 4MCND X
nocnefHum anemeHTom Haccusa b }
{ OcBOBQOMM NAMATL, 3AHATYD CTAPHM MACCHBOM a )
FreeMem{a, sizecT{integer)*(k-1))
{ YCTAHOBMM Y¥Ka3aTeNh MACCHBA 4 Ha MaccHe b }
a:=b
end
else { ECnM B MACCHBE @ eCTh elle MecTo )
begin
{ MNMepemecTHm yKazaTens Da Ha NEPBHA
HE3aHATHIA INEMEHT MACCHEE a }
pa:=a;
inc{pa,k-1};
pati=x { 3anvued BBEAEHOE YUCNO X }
end;
readIn{x) { NpcounTaen cnenyollee Yacno )
end
end.

BeiBoADI

1.

Hp]’l o6 bABICHHH TIEPEMEHHEBIX B pasfiene var nNaMATh A4 HHX
BhIAENAECTCA B MOMEHT 3allyCKa ITporpaMMBbl H 3aHATa BCE BpeMA
paﬁDTbI nporpaMMabl. OTO HASHIBACTCS CMAMUYECKUM abi0eNeHIeM
MU,

Jna xpanenna nedopMannn ob aapece nepeMeHHON HCTIOAB3YIOT
TlepeMeHHHle-YKA3ATe .

Jlns ykasanna Toro, 4T0 NepeMeHHas SIBAAETCA yKasaTeeM, iepe/
MMEHEM THIA JAHHBIX, HA KOTOPBIH CO3/1a€TCA YKAZATENb, CTABAT
3HAK * («IIIANKAS ).
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Jlng cozpannsa yxasarens Ha HecTaHIApTHYIO AJeliKy TaMsATH (Mac-
CHME HJIH 3aITHCh ) HeOOXOAWMO CO3AATh THIT AAHHBIX, HMA KOTOPOTO
yKa3BIBaeTcs Toche * MPpH ONTHCAHHMH TTepeMeHHod-yKa3aTend.

Jnsa obpatienna k Toif gueiike, aapec KOTOpoH XPaHHTCA B TIepe-
MeHHOJ-yKa3saTese, CTaBAT 3HAK * NOcTe HMEHH NepeMeHHoMH-
yKasaTend.

Jlns co3panng nUEaMHYecKoH nepeMeHHOH (BBIAENEHNS MO Hee
TIaMATH ) HCTIOAB3YIOT NPOLEAYPH New HiH GetMem.

Jlia yHuuTOXeHHS AMHAMMYecKoH nepeMeHHo {(ocBoboXAeHNA

3aHWMAeMOH elo TaMATH ) HCTTOAb3YIoT NpolleAypH Dispose Wi
FreeMem.

KoHTponbHbIE BONPOCHI

1.

B uem oTaMuMe AMHAMHYECKOTO BBIAEAEHHS TTAMSATH OT CTaTHYe-
CKOro?

Kro ympaBaser Mcronb30BaHHEM TTAMATH KOMITBIOTEPA?
Kak B nporpaMme co3parh IepeMEHHYIO-YKA3ATEN L ?

Kax 06])3THT]>CH K quelike NMaMATH, Ha KOTOPYK® CCRIIAETCA TIepe-
MBHHaﬁ—ymaTBJ]]:?

Kak nepeMecTHTh NepeMeHHYIO-YKA3aTeNb Ha CIeAYIOIYIO AUeiKy
TaMATH?

Kax B mporpaMMe BHAENHTDh TaMATh T0A THHAMHYECKYIO Nepe-
MeHHyI0?

Kaxk ocBo60oaHTh TaMATE, BEIEAEHHYIO N0/ THHAMHYECKYIO TIepe-
MeHHyI0?

Jnga nporpaMMur:

var a:integer; p:™integer;

begin { Moment 0 }
a:=10; { Moment 1 }
new(p) ; { Moment 2 }
p~:=15; { Moment 3 }
dispose(p):{ Moment 4 }
writeln(a};{ MoMeHt 5 }
end, { MomeHt 6 }

A) B KAKOH MOMEHT BHIAEAAETCA TTAMATh AJA NepeMeHHO a?
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) B KAKOI MOMEHT OCBOBOKAAETCA TAMATD, BEIZIEEHHAS 114 Tepe-
MeHHOI a?

B) B KAKOH MOMEHT BHIJIeNAeTCA NAaMATh A14 NepeMeHHoH p*?

T) B KaKoH MOMEHT 0CBOOOKAACTCA TAMATD, BEIEJIEHHAS 1171 Nepe-
MeHHoi p*?



TEMA 17

AvHamunuyeckue CTpyKTypbl
AaHHbIX. CTek



Campiil yaoOumiii ciocof BbineneHns naMATH — KOTAA €€ BBIEAAETCA
POBHO CTOJBLKO, CKOJLKO B KAXKABIH KOHKPETHBII MOMEHT BpeMEHH
tpebyeTcs mporpamme. B 3T0# TemMe MBI HAYHHAEM PAaccKas o TOM,
KAKHMH CITOC00aMH MOKHO NPAGAU3HTLCS K 3TOMY BOMILIEOHOMY CO-
cTOAHHIO. <[IpMOINaNTBCA> B AAHHOM CJIYYAE 3HAYMT, YTO IIPOTrpaMMa
Gyner TpebOBATh NAMATH TIOYTH POBHO CTONBKO, CKOJBKO €1 HYKHO,
nac HeDOABIIHE «HAKIAAHEIE PACXOAI>,

Kax Bbl, BEPOATHO, yIKe TIOHSH, OCHOBHasI TIpofjiema COCTOMT
He B TOM, YTOOB! BBIIESIHTE TTAMATH POBHO CTOJABKO, CKOJABKO HYXKHO.,
DT0 KaK pa3 NpocTo: TOHAXOOHACH HYKHBIH «KyCOK» — MOITPOCHA —
nann. [IpoGaema B TOM, YTO NPH KAKAOM BHIAEAEHHH MaMITH HYXKHO
XPAHHTDL afipeC 3TOTO CAMOTO BHIAAHHOTO «KyCKas. « KyckoB» MHOTO.
A TAEK KAK KOJIHYECTBO «KYCKOB» 3apaHee HEH3BECTHO, CO3AATh 3apa-
Hee MACCHB /I AAPECOB HE MoAyJaeTcs (ITpH 0ObsSIBIEHHH MAacCHBA
AoAAeH OBITH U3BECTEH €r0o pasmep). IlpeanaraeMplii MeToa XpaHHT
HH(pOPMALHIO B BAAE Lenovykd. Kaxaeili pas, koraa BriaenseTcss HOBBIH
«KYCOK» MAMsTH, B HEM TIPEAYCMOTPEHO MECTO A5 XPaHEHHS afipec
CAEAYIOIIETO «KycKa>. JIns1 peann3aHnn 3ToH HAEM A0CTATOYHO OITH-
CATh TOMBKO OAHY CTATHYECKYID TIEPEMEHHYIO — aAipec Hauyana Takoi
LENOYKH, COCTOANIEN H3 00bEKTOB BUAA: AAHHBIE + AAPEC CASAYIDIIETD
o0beKTR.

Ypok 17.1. Onuwem TMn AQHHbIX

M 0kHO npeacTaBATE cebe 3TY CTPYKTYDPY AAHHBIX B TAKOM BHze. B 00-
NACTH JIAHHBIX XPAHHTCA TO, uTO Tpebyerca. B obmacth axpeca xpa-
HHTCA cobuika (aapec) caeayioniero dnoka. [locaeaHnii aneMeHT 3TOH
KOHCTPYKIHH A0MKEH XpaHHTh «TEPMHHATOP» — HEKHI TIPH3HAK TOTO,
YTO OH MOCAEAHHH H 4TO 33 HAM Boublle 3neMeHTOB HeT, OO0bYHO A3
3TOTO HCTTOMBL3YIOT TTOJIE AAPEca — TIOMETIIAIDT B HETO TAKOM aapec, Ko-
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Toporo GEITE He MoxeT. B aspike [lackans AN TPHMEPHO TAKHX HYXKI
HMeeTcs CTieliHanbHoe cayxebHoe ca10Bo nil. OHO 03HavaeT «aapec,
KOTOPOTO HETH, «CCHIMIKA HA HECYIIECTBYIONIYIO 061aCTh TaMATH. 3T0
3HaueHHe U KIaAyT B Auetiky-aapec (puc. 17.1).

Jo
1
» D

Puc. 17.1. OpraHu3anus NpocTedliei AMHAMHYECKON LIENDYKM AAHHBIX

*—)

o Jaty ‘

M Sagy ‘

o[

®| Uag,

.

type MyElement=record
data:<TWn AaHHBIX, KOTODHE XPAHMM>;
next:<¥KasaTent Ha TOYHC TAKOW Me
ANEMEBHT [aHHbIX, HKAK 3ITOT>
end;

ﬂﬂH IIPOCTOTHL TTPEATIOI0MHM, 9TO Ka}l{,{[blﬁ X])aHHMbIﬁ INeMenT
AAHHBIX — CTPOKA. Torz[a NOJYyYaeTcAa, UTO KOHCTPYKIHA 10JKHA 6]>IT"b
OIHCaHa CAeaYIOIHM 06])3301\-![:

type MyElement=record

data:string;
next : *MyElement
end;

Ho saswix Ilackans He mo3BoageT onMcaTh TaKyI0 KOHCTPYKIHID.
KOM]‘JHJ]HTDpy TaKoe He HPAaBHTCA — OH BOCIIPHHHMAET 3TO KaK MOIBIT-
KY COCNaThCA (COBZ[aT]: ]'IOJ]B—CC]:]JIKy) Ha THII AaHHBIX, KOTD])]:]]‘:I ene
He OInMHCaH (TO €CTh ONNHCAHHE KOTOPOTC e1lle He SaI(OH'-IBHO). Hy}I{HD
NOHTH 603]86 XHTPBIM TTYTEM: OITHCATh THII JaHHBIX — YKA3aTeldb Ha
KOHCTPYKIHIO, OTTHCAHHE KOTOPOH 6YAeT NPUBEAEHO HHXKE. A B 3TOM
KOHCTPYKIHH HCIIOAb30BATh 3TOT THII IaHHBIX — YKA3aTEIb.

Mpumep 17.1. Onucadme npocTedWwel AMHAMHUYECKOR CTPYKTYPB AAHHBIX
type

pElement="Element; | Coanaen yKazaTenb Ha TUM NAHHLIX,
KOTOPLIH CyAeT ONWCaH noaxe.
Tak KaKk BCe yNa3aTeiu B NaHaTH
BCE DABHO 3aHMMAKLT OAMHAKOBOE
KonuuecTeo DaiiT, Taxoe
"BnepefcCHnalescs” onucanue
KOMMHANATOD HE CHywaeT }

Element=record
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data : string; { 308Cb MOMHC MCNONL3CBATH NNGoi
TUN NaHHBIX. MOKHO onWCaThL
HECKONBKO nonel }

next : pElement { 370 ccunka Ha CNefyoudid aneneHT
CTPYKTYDbl AZHHHX }

var

pBegin : pElement; { [0CTATOYHO BHAENMTL TONLKO CGIHY
CTATUHECKYD NEDEHEHHYD, YTODH
HORHO ObINC XPAHWUTE LENOYKY
HeonpeneneHHoR ONuHb |}

ObpaTuTe BHHMAaHHE: 3JeMeHT HallleH CTPYKTYPHl AAHHBIX —
3anMch. MBIl OMHCHIBAEM THN AAHHBIX TOJBKO OJHOTO 3JeMeHTa. MBI
He OTTHCHIBAEM THI AAHHBIX AN Beel KOHCTpYKUMH. KoBeTpykiua
COCTOMT H3 OJTHOTHTIHHIX 3JeMEeHTOB, CBA3aHHBIX Mexkay coboit. C Tou-
KW 3peHHs Ilackans aTo NpocTo onHcaHHe ofHOH NepeMeHHoil. [Ipn
CO37IAHHH KAXAOTO HOBOTO 3/eMeHTa []ackanio HeT HHKAKOTOo JIena,
YTO 33 CTPYKTYpa AaHHBIX ¥ Hac Oyner noaydatbed. To, UTO AJeMEHThI
ByayT COENMHATHCA APYT € APYTOM, «HAHW3BIBAACH Ha LETTOUKY»>, —
IeNo PYK NPOrpaMMHCTA.

Ypok 17.2. Co3zpaHue cTeKa U OCHOBHbIE
onepaLuu o CTeKOm

Mp1 HapncoBaau oDIIyI0 KOHCTPYKIHID. B Takom BHAe 5Ta CTpyKTYpa
AAHHBIX (KOT7a 371EMEHTHI CBA3aHbI IPYT € APYTOM B OAIHY TIENOYKY H
KamAblH 3JEMEHT XPAHHT allpec CAEAYIOUIETO) HASBIBAETCA GONOHA-
RPAGAEHHBIM CHUCKOM,

PaccmoTpym yacTHBIH caydail 0HOHANPaBAEHHOIC CTTHCKA — KOT-
13 OTIEPAHHH 100ABAEHHS M YAATEHHS 3JIEMEHTOB PA3PENIEHB TOABKO
€ 0AHOM cTOpoHB. Ha A3bike TpOTpaMMMCTOB TaKasd KOHCTPYKIHA
naznBaetca LIFO («last in — fitst outs, yTo o3nayaeT «nocaeAHAM
NpHIes — TEPBBIM yiiaemsbs ). [lo-apyromy aTo MmoxHO cebe npeacra-
BHTb KAK CTONKY KHHT. JIo0ABAATH B HEE KHHIH MOKHO TOJIBKO CBEPXY,
H 3a0MpaTh M3 Hee KHMIH MOJKHO TOJABKO cBepxy. [locaenuas kHura,
NOJIOKEHHAS B CTONKY, Oyaer 3aGpana n3 Hee nepeoi. Takas CTpyKTypa
AIAHHEBIX HA3bIBAeTCs cmek {CTONKa).

OmncaHne THIOB AaHHLIX, KOTOPBIE HY/KHE 1451 pal0TH CO CTEKOM,
TAKOe JK€, KAk TOJbKO YTO OIHcaHHoe HamH. [Ipoine Beero aTo obo-
3BHAYHTH TAKHM 00pa3om;
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type pStack=pElement;

Ha 1ot cayuaii, ecain BB He MOHAAH, KAKAM TTPH 3TOM NMOAYUHIOCH
ONMHCEHHE CTPYKTYPH AaHHEBIX, MPHBEAEM €T0 TIOJHOCThID:

type pStack="Stack;

stack=record
data:string;
next:pStack
end;

B pazpene onHcaHHs TIepeMeHHBIX IS OITHCAHHA CTeKa HYXHA
OIHA-eJHHCTBEHHAS NepeMeHHad — aapec NoCIeHero 57eMeHTa, Ko-
TOPBIH TomokeH B cTeK. (OH Ha3kIBaeTea gepituna cmexa. Ero onucanne
GyzeT BHITASAETH TaK:

var plop:pStack=nil;

Mur mo6aBHan kK iMeHH Top {BepmnHa) OyKBY p, yToOB JTHIIHHA
pa3 ToKa3aTh, UTO 3Ta NMEPeMeHHasa ABASETCS yKa3aTeneM. Takxke
B MPUBEACHHOM NPHMEPE MBI CPa3y 3aalTH HAYaNbHOE 3HAUEHHE TIepe-
MeHHOH pTop (Nni1}. 3TO 3HAYMT, YTO B MOMEHT CTAPTA TPOTPaMMBI CTEK
nycT {B HEM TTOKA HHYETO He XPAHHTCA ).

Boo0ie roBops, Takoe 3aaaHHe HAYATLHBIX 3HAYEHHH NIEPEMEHHBIX
BO3MOKHO He BO Bcex KoMmuaatopax [lackans. Ecau B McnonbayeMoit
BaMH BEPCHH 3T0 HEBO3MOKHO (KOMITHJISATOP BHAAeT olMOKy), 3a-
AaiiTe HAYANIbHOE 3HAYEHHE NepeMeHHoH pToD nepBoi HHCTPYKITHEH
T pOTPAMMEIL:

var plop:pStack;

begin

pTop:=nil;

Kak MbI yike roBopnay, npn padoTe Co CTEKOM AOTYCTHMB] TOMILKO
AIBE OTIEPAHHN: TIOJOKHUTD 3MIEMEHT HA CTEK M B3ATH BEPXHMIT 3N€MEHT
co cTeka. OmMieM 3TH AelicTBMA B BUAe noanporpaMM. MmeHa ansa
3THX TTOAHPOTPAMM AAIMM B COOTBETCTBHH CO CIIOXKMBIIIEHCA TPAAHIIH-
eii: TOMEIIEHME 3/1eMEHTA HA CTEK Ha3bIBaeTCA PUsh, M3BSITHE IEMEHTA
€ BEPIIIMHE] CTEKA Ha3biBaeTCa Pop.

AoGaBnenue anemenTa B cTeK (Push)

Haunem ¢ peanusauuu noanporpaMmel Push. Jlag Hauana yAcHHM,
npoueaypa ato nan ¢pyHkuna. PesynsraToM paboTsl aTod noanpo-
rpaMMBI ZOKHO OBITH AeCTBHE TIOMELIEHHS YKA3aHHOTO 3HAYEHHA
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B CTeK. 3HAYHT, HHKAKOTO 3HAYEHHA NOANporpaMMa Push Bo3BpamaTh
He pomxHa. To ecTh Push — Tiponieaypa. A Tax Kak And cBoel paboTel
OHA JIOJDKHA «3HaTh», YTO HYKHO IIOJI0KHTH Ha CTeK, TO 3T0 NPOTIEAypa
¢ napaMeTpoM. Tak Kak napaMeTp B pe3yabTare paboThl TpoLEayph
H3MEHATHCS He J0MKeH, Nepefaya napaMeTpa ITPOHCXoHT TT0 3Ha-
YEHHID.

IonyyaeM onHcaHKe 3aTONOBKA!

procedure Pushichto:string):

3aeck chic — TO 3HAYEHHe, KOTOPOE MBI KAaeM Ha cTek. Tak kak nph
OITHCAHHH THIA AAHHBIX Stack Mbl AOTOBOPHAMCE, AA5 ONPEAEIEHHO-
CTH, 4TO B CTEKe Mbl OyJeM XPaHHTb CTPOKM, TO M THIT AAHHBIX MAapa-
MeTpa Chto — cTpoxa.

[IpencTaBumM cefe COCTOSHHE CTEKA K MOMEHTY, KOTZa Mbl coOMpa-
eMcA NMOM0KHTE HA €T0 BEPIINHY HOBBIH anemenT (pHc. 17.2).

pTop

Puc. 17.2. lNpumep cOCTOAHMA CTeka Nepea Tem, Kak B HEro ByaeT
NOAOKEH eLIE DAMH 31eMeHT

Jlng Havana HYXHO CO3AATH B TaMATH MECTO, B KOTOPOM bByner
XPAHUTHCS HOBBIH 3JMeMeHT. JITo ZOMKHA OBITh TTPOIIEAYPA NEW, B Ka-
YeCTBE TTApaMETPa KOTOPOH HYXXHO COOBIIMTE ePEMEHHYIO-YKA3ATEN
HA TAKO# THI JaHHBIX, TOX KOTOPBIH cOOMPAEMCH BhIIEAHTE MaMSTh.
Brizesars naMaTh cobupaeMca 1on anemMenT creka {(Stack). Ha nero
YMEeT CCHLIATBCA NepeMerHad THIa pStack. Ham HyxHo, yTobsI agpec
BHOBB CO3AABaeMOH AYeHKH rae-To coxpanuacd. [[asg atoro B npolie-
aype Push co3naanM crelMadbHYI0 BCIIOMOTaTeIbH VIO TIepeMeHHYID
THIA pStack:

var p:pStack;

Teneps MOXHO CO3ATH HOBYIO STYeHKY NaMSITH:

new(p):
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Y aTo# Aueliki ABa NOJIAI NWie TaHHBIX H NVIe-YKA3aTeab Ha Cae-
Z[y]OlLlH]‘:I SJeMENT.
33]’[0J1HHT]> 110Je NaHHbIX NPOCTO — B HEM JOJMKHBI XPAHHTHCA TE
AAHHBIE, KOTOPBIE TTEPENATCA B KaUeCTBE 3HAYECHHA, TOMENIaeMOora Ha
cTek. To ecTh 3HaueHHe napaMeTpa chto:
p*.data:=chto;

Q0paTHTe BHUMAHHE HA TO, KAK MBI 00PAINAEMCA K NOAW AAHHLIX:
NepEeMEHHAS D YKA3LIBAET Ha HY/KHYIO HAM Adeiiky naMath. Ytobm
OOpATHTHCA K BHAYEHHIO 3TOH SUEHKH, Mbl HCIIONIL3YEM 3HAK *, TO €CTb
p*. A Tenepb HYAKHO 00paTuTbes K noam data aToi samucu. 3HauuT,
HYAHO MOCTABHTH TOYKY W HMA nona. Bee BMecTe monyuaeres: p* . data.

Temiepk HyAHO 3aNOAHHTH 3HAYEHHE BTOPOTO TI0AA — AAPEC Cie-
aywoiel aueiiki creka. Tak kak Hama HoBaA AYeHKa J0JAHA OKa-
3aTbCA BEPXHEH, CAMA OHA AOJKHA CCHIATHCA Ha CAEAYIONIYIO 3a HeH
sueiky. J1as TOTo HYXHO TAE-TO B3ATh ee aapec. Ecau Mbl nocMoTpuM
Ha cTPYKTYpPY cTeka {cm. pyc. 17.2), To oitMeM, YTO Ha 3TOT 3J1EMEHT
B /IaHHBIH MOMEHT KaK pa3 yKa3blBacT nepeMeHHaa pTop. 3JHauurT,
B TTOJI€ Next HY/KHO TIONOKHTD €€ 3HaUEHHE:

p*.next:=pTop;

Bpone 0w 00a 110451 BHOBL CO3JaAHHOTC 3JIEMEHTA CTEKA MBI 3RI1071-
HwiH. HyxHo nn chenars uto-unbyas eme? TlocMOTPHM BHHMATEABHO
Ha TEKYIIYIO CTPYKTYPY cTeka (puc. 17.3).

Puc. 17.3. CocTosHHe cTeKa NoIe ADGABAEHHA HOBOTO 3/IEMEHTA
{ykazaTenb Ha BepPLUMHY NOKa elle CCEUIAETCA Ha NPEXHIO BEPLIKHY)

Hagewocs, Bb 06paTia BHHMaHHKe, YTO B Hel YKa3aTelb Ha Bep-
MHHY cTeka (pTop) Bee ellle YKA3BIBAET HA MPEXHIOD BEPITHHY CTEKA.
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3HauMT, ocTaeTcs NepecTABUTD ro Ha BHOBDL CO3/laHHbI aseMenT. Ero
ajJipec XpaHHUThCA B TepeMeHHoH p. [lonyuaem:

plop:=p
Csenem Bce CKA3AHHOE BMECTE!

Mpumep 17.2. Npoueaypa Push (a06aeneHue anemeHTa Ha BEPLWKMHY CTEKA)
procedure Push(chto:string};
var p o pStack; { BcnomoratensHas nepemeHHas |}
begin
new(p) ; { Bunennen namaThb NCA HOBLIA INEMEHT }
p*~.data:=chto; { 3anuCbiEaeM B HEro COXpDEHAEHOR 2HAYBHWE }
p*.next:=pTop; { 3afaem ykaszaTenb Ha CRefywuui }
pTop:=p { JlenaeH HOBbIA 2JIEMEHT BEPUMHOR CTexa }
end;
3aMeTHM, UTO MBI HAITHCANH TIpollenypy Push, paccykaad o cTeke,
B KOTOPOM Y3Ke eCTh X0Ts Gbl OMHH 3MEMEHT. A elie HYXHO PaccMo-
TpeTh CAyYai, Koraa crek nycT. ORHAKO 3TOT caydal oTaHYaeTcs oT
HEMyCTOTO CTEKA TOABKO TeM, UTO TlepeMeHHad pTop BMecTo ajgpeca
BEPXHETO 2JIeMeHTa cTeKa XPaHHT 3HavYeHHe nil. PaccMoTpeB TonbKo
YTO HANMCAHHYIO TTPOUEAYPY Push, MOXHO yOeHThCs, UTO B CAYYae
NYCTOTO cTEKA OHA CO3AACT HOBBIH (M elHHCTBEHHBIH) 3/1eMeHT cTe-
Ka H 3aMHLIET B €ro Node-yKasaTedb Ha clAeAYIONHH 3eMeHT TeKy-
niee 3HadeHHe pTop, To ecTh nil. Ho B cayyae nycToro creka MMeHHO
3TO M HYXHO CAeNaTh — 3alHcaTh nil B KayecTBe CCHUIKH Ha BTOpOH
AJIEMEHT cTeka. 3HAYUMT, Hallla MPOoleaypa Push oaHHaKoBO paboTaeT
B 0DOMX cayuasnx.

HU3BneuyeHne 3nemeHTa U3 creka (Pop)

Bropasa noanporpamma pafotsl co cTekom (Fop) AOMKHA H3BAEKATD
BePXHHH ameMeHT cTeka. [Ipn 3ToM 3TOT 3AEMEHT AOJIKEH H3 CTEKA
yIansaThcA, a €70 3HAUEHHE A0KHO BO3BpAllaThea. JHauuT Pop —
dynkmna. Tak kak HUKAKOH AONOAHWUTENBHOH HHpOPMAIIHH TTPH
BLIZ0BE MBI € He coolIaem, TapaMeTpOR ¥ Hee HET. A THI IAHHBIX
BO3BPAIaEMOT0 3HAYEHHSA IQ/JKEH COBNAAATL € THITOM JIAHHBIX TOTO,
YTO XPaHHUTCS B cTeke. B Halllem caydae — cTpoka:

function Pop:string:
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Camoe TipocToe, 9To JOMKHA caenaTh GyHKLUH Pop, — BEpHYTH
3HaYeHHe NOJA AaHHBIX BepXHeTo aleMenTa cTeka. Ha Hero ykassisaer
nepeMeHHAas pTop, TOATOMY AeHCTBHE OYeBHAHO!

Pop:=pTep™.data;

OcTanoch TOABKO YAAIUTE 3TOT 37eMeHT n3 cTeka. Ho mop peii-
CTBHEM <YAAJHTb> MBI IONKHB TOHMMATh A1Ba 1€HCTBHSA: BO-TIEPBBIX,
HYXHO OYMCTHTh NAaMATh, KOTOPYID 3TOT 3J€MEHT 3aHHMAaET, BO-
BTODBIX, HY’KHO H3MEHHTD CTEK TAK, YTOOLI 5TOr0 3JE€MEHTA B HEM
Goavnie He Hua0. O0a AelicTBHA caMn 110 cebe TIPOCTHL: AAA OYUCT-
KH NMaMATH HY/KHO BBI3BATL d1spose(pTop), a Aaa TOro, 4TodLI 3TOT0
3JIEMEHTA B CTeKe Ooable He ObI/I0, HY/KHO TIEPEMECTHTD YKA3aTeb
cTeka PTOp Ha caeAyWwnIHA 371eMeHT (€ro aapec XpaHNTCA B TIoge next
BEPXHETO 3JieMeHTa) — plop:=plop™.next.

Ho okaswiBaeTcs, yTo BMeCTe 3TH /1Ba JIEHCTBHSA BCTYIIAIOT B MPo-
tHBOpeune. Ecain cHavana ocBOOOANTH MAMATE, 3AHHMAEMYI0 BEDXHHM
3JEMEHTOM, NOTOM HEAB3A OyAeT B3SATh H3 HETO AAPEC CAEAYIDIIETO
3JIEMEHTA CTEKA. A €CJIH CHAYAAA B3ATh U3 TTAMATH BEPXHETO 371€MEHT:
aZpec CAEAYIONIETO 3J€MEHTA H NEPEMECTHT ykasaTeab plop, morte-
psIeTCs aapec sSiYeHKH MaMsTH, KOTOPY HYKHO ocBoboanTh. YTobh
paspenIiTh 3TC NPOTUBOPEYME, HYKHO, HANIPHMED, 3aTIOMHHTh aApec
BEPXHETO 3JIEMEHTA B OTAEAbHOH A4YeliKe.

Mpumep 17.3. PyHkuma Pop (yAaneHWe 31eMeHTa ¢ BEPLUMHB CTEKA)
function Pop:string;
war p o pStack; { BcnomoratensHas nepemeHHas |}
begin
p:=pTop; { 3anomdHaen anpec BEPWMHH CTeKa }
Pop:=p”.data; { MaeneKaen NaHHbE M3 BEDXHETD 3NEMEHTA}
pTop:=p™.next;{ Meperellaeh yKasaTeNb BeplMHbL CTeKa
Ha CAefypnuuid 3neMeHT }
dispose(p) { OceoGoMpaen namaTs }
end;

Mposepka creka Ha nycToty (StackisEmpty)

Eure ogna moanporpamMma HyzkHa 145 paboTh €O CTEKOM — ByHK1NSA,
KOTOpas TTPOBEPSIET CTEK HA TYCTOTY (YTO B CTEKE HET HH OAHOIQ 3J€-
MeHTA). DTO OUEHDb NPOCTO MPOBEPHTL — YOEAHTHCA, YTO YKAZATEND Hi

BEPIIHHY CTE€KA paBeH Nil:
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Mpumep 17.3. PyHrkyma StacklsEmpty (NpoBepKa cTeka Ha nycToTy)

function StackIsEmpty:boolean:
begin

stackIsEmpty := pTop=nil
end;

Ypok 17.3. Ucnonb3oBaHMe cTeKa

B xayecTBe npuMepa NpUMeHeHHs cTeKa TPHBeieM ITPOTpaMMy Tiepe-
B0/l HATYPAIBHOTO YHCAA B APYTYIO CHCTeMY culciennd. CTek HykeH
ISl TOTO, YTOOB! BPEMEHHO COXPAHHTE TIOAYYaeMBle Pa3psaabl YHCIA
H BEIBECTH HX TIOTOM B MOPAAKE, 0OPaTHOM TIOTYYEHHIO.

Mpumep 17.4. Meperoa HAaTYpPaNBHOIO YUUIA B APYTYIO CUCTEMY CHMCIEHWA
C UCNOAB3OBAHMEM (TEKA

var x,a:integer;
{ C4MTaEM, 4TO 34ECh NPABEASHS OMHCAHWA NMOANPOTPAMMH
Push, Pop u StackIsEmpty
{KOTOpLIE Mbl ONYCTHAM ONH NAKOHMYHOCTH) }
begin
write( 'BBEOHTE YWCAC M OCHOBAHWE CUCTEMb CYWCIEHMA:');
readIn(x.a);
while x>0 do | Moxa Y4CNG He CTEHEeT PABHLM Hylw }
begin
Push{x mod a); { M3enekaen W3 Herc MRaguWMi paspsng
W Knajem ero B cTeK }
x:=x div a { Bbuepkueaen mpaguuit paapsag ducna }
end;
while not StackIsEmpty do { Moka crex He nycrt }
write(Pop) { M3Bnexaew M3 cTexa uvppy NC CAHORM
M BLIBOAMM WX H3 3KPaH }
end.

3aMeTHM, UTC JaHHAA NMPOrpaMMa paboTaeT TOJIBKO TIPH YCIOBHH,
4YTO ocHOBaHHE He Gonbiie 10. B poTHBHOM ciyyae NpHILIOCH GBI
MHCATH AOMOJIHHTENBHOE YCIOBHE 119 BHBOAA Ha 5KpaH uudp, Hoab-
IIHY, yeM 5.

O61Hif TPHHIKWT NPHMeHEHHA CTeKa — BPeMeHHOE XpaHeHHe
HENOYKH IaHHRIX [ HX MOCIEYIONEr0 HCMOJIB30BAHNSA B 00paTHOM
MOPAIKE.
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H])H HCIIOAB30BAHHH CTEKA O0YEHDb BAXKHO TIepe] KaXKIbIM H3BJe4e-
HHEM JaHHBIX H3 CTEKA NMPOBEPATH, HE ABAAETCH JH OH ITYCTHIM.

NPUMEYAHHE

Unorda sopmuxacn cumyaunn, Ko10a U3 CHIEKE HYHEHO H3BACHS BCPXHIT
SALHEHM, HO HIBACHEHHOE JHAUEHHE HE WYMCHO WiyOa ucnoasgosams. B amoar
CAyHaE HiHEHO NpoCHo. ucnoasiosams ywiigino POD max, kax Gyomo 6n ona
seasemes npoycdypoit. Jllo ccmp earecro moto, wmobn nrcams write(Pop) wau
x:=POp, moxcHo apocmo Hanicams omeaskbiar onepamopont Pop; . Koamsasmop
HOLUMEM, MO HYNCHO GHIBaMb DUHKIHIO, HO €€ JHAMCHIE HE HYNCHO HHKYOR CO-
XpaHSIG HAH BHBOOHIMS.

NPUMEYAHHE

158 npuscﬂwum HPHMCPGX CHUFRAEHICA, S0 8 FI}UOEPGMMC FROAERD Oah‘H'

CHIEK. %mromy 8 nodnpopamsax HCHOABIHEMCR 100asHas nepemenmna PTOD,
KOMIOPAA HCABHO UJMCHACIICA NpH HCRoas3osanii PUSH 1 POp. o BOFHHKACH
HEOEXODHMOCTE 8 UCHOALIOBAHME HECKOBKIX CHIEKOS, Oifl KAMCODIT ROGHpOIpasinet
{Push, Pop u StackIsEmpty} HUYOHCHO CoBastimG GOHOAHIETEHBHT napamemp-repe-
eHHIIO — adpec SEpuiHB CHICKA, NEPEoasans COOMBEMICIEYIONIHIO NEPEMEHHIIO
U KaxcooM X GHIOSC U HCROABIOSAME €10 FPH OCPAUIEHINI K SCPUMHNE CMEKd.

3ananne 17.1. Hanumure nporpaMMy, KoTopad BBOAUT ¢ KJa-
BHATYPEI UHCNA, TOKa He ByaeT BBeReHo uHceao Houb. [locae atoro
N pOTpaMMa BBIBOJAMT Ha KpaH BBefeHHEBIe uHcaa (KpoMe Hyas) B 06-
PaTHOM NOpPAJIKeE.

Saaanne 17.2, Hamnnute nporpaMmy, KOTOpasd BBOAHT € KJIaBH-
aTypPBl HATYPAIBHOE YETHOE YHCA0 N, TIoce YeTo BBOANT TOCIeA0Ba-
TEABHOCTE M3 €llle N 1enbix uncen. [Iporpamma AOMKHA TPOBEPHTS,
SABIAETCS JIH BBEICHHAA TIOCIE0BATENbHOCTD 3¢ PKANBHOMY {MATHH-
apomom ). To ecTh ecad 31eMeHTH NOCHEA0BATEABHOCTH TIEPECTABHTD
B 00pAaTHOM TIOPSJKE, TTIOCAEA0BATENBHOCTL OCTATIETCS TOM JKe.

Samanne 17.3. Hamuniure nporpamuy, KOTOpas BBOAMT € KJa-
BHATYPH YUCAR, NToKa He OyaeT BBeneHo yeTHoe yncao. [locae sToro
BBIBOZIHT Ha 3KPaH CPe/IHEE B CMHCKE YHCAO (HAPHMED, €CTTH BBEAH
7 naM 8 uMces, HYXKHO BEIBECTH YETBEPTOE 1O CUETY ).

Saaanne 17.4. Hanuniyte mporpaMMy, KOTOPasi BBOANT C KJAaBHa-
TYPBI YHCIA, MOKA He O0yaer BBeaeHo yncao 100. BreecTn Ha axpan
NEPBYIO TI0J0BHHY YHCEJ, €CJIH X KOJAHYECTBO Y€THO, NGO BTOPYIO
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(663]]3]1IYIO) NMOJOBHHY YHCEN, €CJIH HX KOJTHYECTBO HEMETHO. Yucna
EBIBOYIHTD B TOM XK€ NOpAIKE.

MporpammupoBaHne CTeKa nNpy NomMoLLy Maccuea

Ham 6r1 He xoTea0Ch, 4TOOR ¥ YHTATEAS CO3AAJ0CH BIEYATAEHHE, YTO
cTek — 00513aTeABHO AHHAMMYECKAS CTPYKTYpa AaHHBIX. [IpuanmNn
LIFO ouens yaobeH mpH nporpaMMHpoBaHnd. B yacTHoCTh, A
(bYHKIHOHHPOBAHHSI CAMOTO KOMITBIOTEPA BLI30B JMIDOLIX MOANPOrpaMm
n obpaboTka A100b1X coOLITHH (HampHMED, ONIEpalMil BBOAA-BHIBO-
fia) OPraHH30BaTbl IPH TIOMOIIIN ATITTAPATHO PEaJM30BAHHOTO CTEKA,
NPH 3TOM KOMaHak Push 1 Pop ocymecTeasier caM mponeccop. (00
3TOM BBl MOMKETE TTPOYNTATH B CTIEIIHATLHON TUTEpaType. 3AeCh Mhl
coDHpaeMCca TOMLKO YNOMAHYTD, YTO CTEK MOKHO PEaNH30BATDH NPH
NOMOIIM 00BIYHOTO MacCcHBa. JTo faxe yacOHee, YeM IHHAMMYECKH,
33 HCKJIIDYEHHEM PA3Be YyTO 0OLIYHOI TPO0AEMBI TIPH HCTIONB30BAHHH
MACCHBOB — HY/KHO 3aparnee 3HaTh HAaHOOJBIIYIO ATHHY MAcCHBA (Hau-
Goapllee YHCAO 31€MEHTOB cTeka). HyxHO caeauTs 3a TeM, 9ToOB He
T POH30IIAD NMEPENOAHEHHE CTEKA.

Mpumep 17.5. Peanvzauma cTeka npy NomoWy Maccvea

const n=100; { Pazmep crexa }
var Stack:array[l..n] of string; { Maccus AnS XpaHeHus
3EMEHTOB CTEKE }
Top:integer=0; { KONWYECTBO 3aHATHIX AYeeK CTeka.
W3HayaneHo BCe CBODOOHM }
procedure Pushichto:string):

begin
if Top<n then { ECnW B cTeKke ecTL CBCGOOHbE SHelikn }
begin
Top:=Top+1; { Ypenwuupaen YUCNC 3aHATHX f4eek }
Stack[Topl:=chto { CoxpaHsew HOBOE 3HaYEHHe |}
end
else

{ 3peck xopowo Gbl KaK-TC obpaGathiBaTk CUTYaUWD
NEPENONHEHWH CTEKA. MD}KHD, HAMNPDHMER, WIAMEHATL
3HaYeHHe Hekoeld rROGanLHOW NepeNeHHoH, KOTORYI
OyOeT NPOBEPATL BbIZbIBANWAA NPOTpPaHMa. M He Gynem
NPUBOOWTE 3TY PEeand3aunin, YTobbl He CRUWLKCM
YCNOMHATE NPOTpaMuy }

end;
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function Pop:string;

begin
Pop:=Stack[Top]; { Wzenexaem eepxHee 2HayeHHe }
Top:=Top-1 { YMeHbllaeW YMCNO 3aHATHIX RAYeeK }
end;
function StackIsEmpty:boolean:
begin
stackIsEmpty := Top=0
end;

Boam 0MKHO, BbI D6]JB.THJ'IH BHHUMAHHE, YTO XOTA 444 XPAHEHHA CTCKA

HCTIONBL3YETCA COBEPIIEHHO APYTasd CTPYKTYPa AaHHBIX, BHI30B TIOATIPO-
rpamMM HHYEM He OTAWYAETCS HX BHI3OBOB B IHHAMHYECKOH peanusa-
L[HH CTeka. JTO 0YeHb YACOHO NMpPH NMPOrPAMMHPOBAHHH — €CJH BHI
B KAKOH-TO MOMEHT peliaeTe MOMEHATh BHYTPEHHEE TIPE/ICTABICHHE
AAHHBIX, A0CTATOYHO OYAET TOABKO MOMEHATL TEJa MOANPOrpaMM,
H HHYETO HE MEHATH B MPOTpamMmMe, KOTOPas HX UCNOAL3YET.

BoiBoAbI

1.

Jlns BHENEHNA NPOH3BOABHOTC KOAHWYECTBA TTAMATH BO BpeMA
padoTh] TPOrpAMMB] HYKHO CO3/ATD CIIELIHAABHYIO CTPYKTYDY A2H-
HBEIX, COCTOANYH> M3 3TEMEHTOB, KAXKABII M3 KOTOPBIX CChLIAeTCA
Ha ApYTOH, COCETHAH 3JIEMEHT.

Camas NpoCcTad Takad CTPYKTYDA AaHHBX HASLBAETCA CTEK. Hna
Heg ONIpEACACHB TOABKG ABE OINEPAHHE — NTOGAOEKNATE 3JAEMEHT
B CTEK H B3JATDb 3JEMEHT M3 CTEKA.

Onepamm NOMENEHHA H H3BATAHA JJACMEHTOR M3 CTEKA OIIPEACIE-
HB1 TOABKO ¢ 0ATION CTOPOHHL. B PE3YARTATE SACMEHT, TIONOKEHHLIH
B CTEK NOCAEIHHM, 6y,ueT H3IDLAT B3 HETO NEPBBIM.

B ]'[])OCTeﬁlLIBM ciayJdae NIocaeJoBaTeTbHOE NNOMEINenHe JaHHBIX
B CTEK H TIOCHAeAYIDINee HX NTOCTeJ0BATEAbHOE H3bATHE TOMEHAET
TIOPAAOK CAeA0BaHHA AaHHBIX Ha ]'I])OT]’IBO]'[OJ]D}KH]J]].;I.

KoHTponbHbIE BONPOCHI

1.

Kakaa ocHoBHAA Haed TOro, Kak ¥paHHTh B IaMATH MHOXECTBO
JJEMEHTOB, 3apaHee HE 3Had HX KoanyecTBa? Kakaa CTPYKTYpa
JIEMEHTa JaHHBIX A4 3TOTO ]’IC]'JDJ]]JSYETCH?
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2. Kak TIpH OITHCAHHH THIIA JAaHHBIX 474 NENOYKH AHHAMHYeCKHX
SJIEMEHTOB MOYKHO 3a/]aTh «CCBLIKY 3JIEMEHTA Ha ¢BOIl cODCTBEHHBIN
THII JaHHBIX»> (‘-.IT06]>I He BOIHHKIO0 ONIHOKH 3aJaHHA THIIa JaHHBIX,
OINHCAHHE KOTOPOTo e1e He SaKOHHEHD)?

3. MaiiTe onpenenenye cTeka.

4. Kakywo ab6peBHATYpy HCTOAB3YIOT A1 ONIMCAHUA OCHOBHOTO CBOH-
c¢TBa cTeka? UTto oHa o3HaYaeT?

5. 3aueM HEOOXOAHMO WCMONB30BAHHE BCIIOMOTATENbHOH TIEpEMEH-
HOH TIpH TTIOMEILIEHHH 3ieMeHTa B cTek? 1Ipy Habatum?

6. /las QpparMeHTa NpOrpaMMel;
Fush(1);
Push(2):
Push(3);
Push{Pop+Pop) ;
Fush(4);
Push{Pop*Pop) ;
write{Pop-Pop};
ONPeAeNTUTh, YTO OYAET Pe3yaALTaTOM ero paboThl (CUMTAL, UTO
B Tosie data cTeka XpaHATCA He CTPOKH, KAK B HAIIHX TTPHMEpAX,
a 1enble YHeaa)?



TEMA 18

AvHamunuyeckue CTpyKTypbl
AaHHbIX. OuepeAab



Ecan NMPH H3BACUCHHH AAHHBIX H3 XPAHRANMILA HYKHO NOJAYIATE JaH-
HBIC B TIOPAAKE, 06])3THDM HX TITOMEINEHHIO, HCTTOAB30BAHHE CTEKA —
HIACAMBPHOE DEMICHHE. Houacto BCTPEYACTCA CHTYAlHMA, KOTAA AaHHBIE
HYAHO M3BJACKATL B TOM AKE INTOPAAKE, B KOTODPOM HX TyJAa NOMENTANM.
Hp}l STOM XPDAHMAWNINE HCIIOAHAET pOdk BPEMCHHOIO «OTCTOﬁHHKﬂ.»,
B KOTOPOM JaHHBIC HAKATIIHEBAOTCA A0 TOTO MOMENTA, MOKA HE TIPHACT
nopa H3BJACYk HX B TOM AKC TTODAAKE.

Ypok 18.1. MpuHuMn paboTel U onucaHne
TUNAa AAHHBIX

Il poananH3HpOBaB yKa3aHHBIH TOPS/IOK TTOMEIleHHA H H3bATHA 3e-
MEHTOB, TIOJYYAEM, YTO OH ITPOHCXOIHT N0 NPHHLHIY <IIePBEIM IIPH-
nies — NepBHIM YIlen». JTo NpHEATO HaskiBath FIFO (First In — First
Out) — ouepeds (quene).

PatoTa nporpaMMMCTCKON odepead AeHCTBHTENBHO NTOX0XKa Ha
ouepesib B CTONOBOM 3a Hynoukamu (puc. 18.1) — kaxasii npHies-
IIMH BCTAaeT B KOHEI oueped, a GyI0YKM BEAAIOT B HaYale oYepeqn.
JaMeTHM, 4TO B OTIHYHE OT YeJ0oBeUecKoH odepenH, Tie KamAbIi
Ye0BeK 3HAET TOTO, KTO CTOHT HENOCPEACTBEHHO Nepesl HUM, KOMTIBIO-
TepHAad oYepenb OpraHi3oBaHa HaobopoT (B 06paTHYIO CTOPOHY) —
KaJKZIbIH 371eMEHT «3HAeT», KTO CTOHT B 0Yepe/IH HelocpeICTBERHO 3a
HHM. DTO pa3IHYHe BOSHHKAET OTTOTO, YTO MIOIH OPTAHH3YIOT 0Uepenb
H NOAIepXHBAIOT TTOPSAZIOK B Hell caMH. A B KOMITBIOTEPHOH odepenH
3TOT NOPAJOK TTOAAEPKHBAET «TOT, KTO BHIAAET BYI0UKH». ITO MOKH:
N pelAcTaBUTh cebe Tak: HOBBIH UeI0BEK, KOTOPHIH BCTAeT B 0Yepesb, TH-
IIET Ha CITHHE NOCAETHEro YeJ0BeKa B 0UePeiH CBOE HMA, TIOCTe YeTo
€aM CTAHOBHTCA TIOCJEIHMM. A TIPH H3BAeYeHHH YeJIOBEKA H3 0YepeH
€My AAI0T BYTOUKH, CYHTHIBAIOT ¥ HETO CO CIIHHL HMA CAeAYIONerc
H NOA3BIBAIOT TOTO K OKOIIKY.
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Puc. 18.1. lpumep 4enosevyeckol oYepeant

[NonyuaeTca, YTo CTPYKTYPa KAKA0T0 3MEMEHTa 0UEPENH COBMAAAET
€O CTPYKTYPOH 3JIeMEHTOB B CTEKE — KKl XPAHUT ToJe AAHHBIX
H CCBIIKY Ha CAEAYIOIINH aneMeHT. OMHAKO B OTJIHYHE OT CTEKA, OTIe-
Pa1M 100aBJIEHHA M H3BJIEYEHHS AJEMEHTOB U3 OYEDEIH TIPOHCXOIST
€ Pa3HbiXx cTOpoH. M3 Havana 3neMeHThl TONBKO YAANSIEM, B KOHEI]
TONBLKO A00aBASIEM.

3HaunT, raoDaabHBIX TIEPEMEHHBIX, KOTOPLIE XPAaHST HH(pOpMa-
1o 06 ouepenn, TpedyeTca ABe: aApec MEPBOTO W aAPEC MOCAEAHETO
aJEMEHTa OYepen. AApec TIEPBOTO 3eMEHTA Hy KeH, YToOb! 3HATD Ha-
YAJIO TIEMOYKH, KAKOI 3/1€eMEHT HYKHO M3BJIEKATh H3 GUEPENH TIEPBBIM
{ubst nonomaa oyepeab OLITH 0OpaboTAHHBEIM). A aapec NMOCAeIHETD
3JEMEHTA HY?KHO XPAHHTL, YTOOLI 3HATH «TOTO YEJOBEKA, HA CITHHY
KOTOPOTO HATTHCAIH MMs HOBOTO TIOCAEAHEr0», YTOOB MOKHO OBIIO
2erko 106aBHTE 37€MEHT B KOHEI DYEPEH.

3aMeTHM, UTO 7751 A00ABJAEHHA 31EMEHTA B KOHEL He 00543aTEABHO
XPaHUTD aApec TIoCAeHero anemenTa. MoxkHo nepedpath Bee s/1eMeH-
TH HAYMHAA C TIEPBOTC H TI0CAE10BATENBHO T00PATHCS A0 MOCAETHETD.,
Ho 51a onepanis MoxeT 0Ka3aThCs OYeHb A0ATOH IpH DOMBINON AMTHHE
ouepeau. M rem Gonee HeappeKTHBHO COBEPIIATL €€ KAXKABIA pas IIpH
100aBJAEHHH OYepeIHOTO 3aeMeHTA. [ pollle BLIAGAHTD OAHY AOTIONHH-
TEABHYIO AYEHKY MaMATH M XPAHHTDb aApec KOHIIA OUePeH.

OmicaHHe CTPYKTYPHI IAHHBIX 0UEPEIH COBIIAAET CO CTPYKTYPOH
naHHBIX cTeka. [Ipone Becero Hanucats type pQueue=pStack. Ecau takoe
ONMHCEHHE HETIOHATHO, MPHBEAEM €T0 TTOMTHOCTDIO:

type plueue="Queue;

Queue=record
data:string;
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next : plueue
end;

Hazopem TpeﬁyeM]ﬂe I'JIDﬁaJI]:HbIe nepeMeHHbIe afpecOoB Hadanla
¥ KOHLa ouepenn pBegin u pEnd. ByKBY p B Hauano HMEeHH MBI Jo6aBH-
JH, ‘-.IT06]>I TIOAUEPKHYTh, UTO 3TO YKA3ATEIH H '-ITOﬁ]:] HMEHA ITepeMen-
HBIX HE COBIIAJH CO Cﬂy)](eﬁHbIMH CJIOBaMH begin M end.

var pBegin:plueue=niT;

pEnd  :plueue=nil;

Tax xax oJepelb H3HATAOBHO ITYCTa, MBI IPHCBOHIH DﬁeﬂM Tepe-

MeHHEIM yKasaTedH Hanil.

Ypok 18.2. OcHOBHbIE Onepauun ¢ oHepeAbIo

Kak MBI yxe TOBOPHIH, IpH paBoTe ¢ 0Yepeibo JOMYCTHME! TOJNB-
KO JIBe OTIEPaIMH: TOMECTHTD 37eMeHT B KOHeIl ouepelld H B3ATh Nep-
BBHIH 37eMeHT U3 odepenn. OTHILeM 5TH JeHCcTBHSA B BH/E TOANPO-
rpamm.

AobasneHne anemeHTa B oyepeasb (EnQueue)

HaszopeM noamporpaMmy EnfJueue (TToMecTHTB B ouepens). [l Havana
noiiMem, npoieaypa ato wan pyakuua. Pesyasratom paBoTsl sToi
NOATIPOTPAMMEI AOMKHO OBITH IeHCTBHE NOMEILEHHA YKA3AHHOTO 3Ha-
YeHHA B oYepelb. 3HAUHT, HUKAKoro 3HaUYeHHs NoAnporpaMMa EnJueus
BO3BpaIIaTh He AomkHA. To ecTs EnQueue — npouenypa. A Tak Kak 1A
cBoOelt pabOTE! OHa AOMKHA «3HATh», YTO HYKHO TTOTOXHTD B 0YepeNs,
TO 3TO TIPOLleiypa ¢ NapaMeTpoM. Tak Kak NapaMeTp B pe3yabTaTe
paBoTH NMpoIleAypH M3MEHATHCA He AOJXEH, Nepelada napaMeTpa
IOJKHA TTPOHCXOAHTD 10 3HAaYeHHI0. T0 ecTh Bee KaK TPH TIoMellleHHH
3JIeMEHTA B CTEK:

procedure EnQueue(chto:string);

chtc — To 3HaYeHNe, KOTOPOE Mbl OTNPABJIAEM B OUEPEab.

[Iponiepypa noMeneH|sA 31€MEHTA B 0UEPEAL 3ABHCUT OT TOTO, TTY-
CTA OYEPENL HAH B HEH yiKe eCcTh XOTA Obl OIMH 3J1eMEHT. PasnnuuTs
3TH ABa CAyYad MOAKHO 1O YKA3ATENI0 Ha Havano ouepead. Ecau B ove-
PEITH HET HH OHOTO 3/eMeHTa {yKa3zaTelb HA HAYajlo OYEPEH PABEH
M 1), HyHO c03naTh HOBBIH 3aeMeHT {new(pEnd)), B €ro noae AanHBIX
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noaoxHTe chto {(pEnd”*.data:=chto), a ero yxasaTenp Ha caeaylOLIMHIH
3JleMeHT cocnaTh Ha nil (pEnd”.next:=nil). [locne sToTo HyXHO yKa-
3aTedb Ha HAUAJA0 oUepelld YCTAHOBHTD Ha 3TOT e (eHHCTBEHHEIH )
anemenT (pBegin:=pEnd).

Ecnm B oyepea ecTh X0TA GBI OHH 5IT€MEHT, HYXKHO NPHCOSRH-
HHTH HOBHIH 3/1eMeHT K TIoceflHeMy 3JeMeHTy odepenan: new(pEnd™.
next ). 3aMeTHM, UTO NpH 5TOM TIPOMCXOANT cpa3y ABa HYKHBIX HaM
HeHcTBHA: B TTAMSITH CO3/IaeTCA HOBLIH 3/1eMeHT, M TIoCTeHHI aleMeHT
Odyepeny cpasy cchllaeTcs Ha Hero. Tenepdb ocTaeTcs NepecTaBHTh
ykKasaTedb KOHIIA oYepelId HA 3TOT HOBHIH aneMenT (pEnd:=pEnd”.
Next) W 3aTI0JHHTE ero noad. B none gaHHBIX NoXoxHTh chto (pEnd™.
data:=chto), B NoJe cCBINKH Ha cAelYIOIHH 57eMeHT NMOT0XHTD nil
{pEnd* .next:=nil).

CaeznieM BCce BMecTe:

Mpumep 18.1. MNpoueaypa EnQuene
{aoGapneHue anemeHTa B KOHEL, DYEpeAM)

procedure Enueve(chto:string);

begin
if pBegin=nil then { Ecnu ouepens nycra }
begin
new(pEnd); { BunendeMm naMaThL NOO HOBHA 3NEMEHT }

pRBegin:=pEnd; { YKa3aTen, Ha4ana cTeKa
YCTAHABNHEGEM HA 3TOT Xe 3NEMEeHT }
pEnd*.data:=chto; { 3anucusaew 8 Hero
COXDAHAEMOE 3HAYEHME }
pEnd* next:=ni1 { YkasaTens Ha crepynowuid genaew nil )
end
else | Ouepenb He nycTa }
begin
new(pEnd™®.next); { Buloensew namaTL NoN HOBWA 3NeMeHT
W CChiNAEM MOCNEOHHA 3JEMEHT
CHEpENM Ha Hero }
pEnd:=pEnd” .next; { MMepenewaen yxazaten KOoHUA
CHYEPENM HA HOBLIA ANeHeHT }
pEnd™.data:=chto; { 3anucusaen 3 Hero
COXPAHAENOE 3HAuYeHWe }
pEnd™ .next:=nil { ¥YKazaTenr Ha cnepymowwit genaew nil }
end
end;
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BDSMO)EKHD, BhI 3aMETHJIH, UTO B oboMx CAy4Yadx nocjiaefHHe qBa
neficTBuA (SaHOJ'IHBHHe nosieil BHOBD CO3AATTHOTO BJIBMEHTa) COBIIAAA-
IOT. HDBTDMy MOXHO 3aI1HCaTh JaHHYI0 NMPOLEeSYPpY HEMHOTO KOpode:!

Mpumep 18.2. Mpoueaypa EnQueue
(A06aBAEHME 30EMEHTA B KOHEL, OUepPeAH).
Bonee kopoTkas 3anuce

procedure EnQueue(chto:string);

begin
if pBegin=nil then { Ecnu cdepens nycra }
begin
new(pEnd) { Bugensem NaMaTL NON HOBHA 3NEMEHT }

pBegin:=pknd { ¥KasaTenh Ha4yana crexa
YCTAHABNUBAEM Ha 3TOT ME SNEMeHT )
end
else | Ouepenb He nycTa }
begin
new(pEnd™®.next); { Buloensew namaTL NoN HOBWA 3NeMeHT
W CCbiNAeM NOCNEOHHA 3NeMeHT
O4epenn Ha Hero )
pEnd:=pEnd” .next; { MMepenewaen yxazaten KOoHUA
O4epeln Ha HOBLIA 3NeHeHT }
end;
pEnd*.data:=chto; { 3anWcuisaeh & Hero
COXPEHAEHOE 3HAYeHue }
pEnd* .next:=nil  { ¥KkasaTens Ha chefynwuid genaew nil )
end;

HU3BneveHne anemenTa n3 odepeayn (DeQueue)

Hazosem noanporpammy Deluele (M3Beyd M3 ouepean ). [lo aHamornn
€ N3BNEYEHHEM 3€MEHTA H3 CTEKA NPHXOAHM K BBIBOAY, UTO 3T0 (PyHK-
1 1 Oe3 mapaMeTpOB, BOSBPAIIAIONIAS CTPOKY:

function DeQueue:string;

B otnmune or noGaBneHnsa aaeMeHTa B 0Yepeab, TPH H3BIEYeHUH
He 06A3aTeIBHO PACCMATPHBATL PasAHYHbe caydan. laxke caygaii
e/IHHCTBEHHOTO 37leMeHTa B ouepelH, KOTophli Ha MepBHIH B3N
HYXHO PACCMATPHBATh OTAEJbHO, BIOJHE YKAALLIBaeTcd B oOUIyIO
cxeMy. CHauana MOXXHO NMOJYYHTh 3HadeHHe NepBoro 3JeMeHTa ode-
pelH H BEIAATE eT0 B KauecTBe 3HaYeHHA dyraxiH (Delueue :=pBegin®.
data). [locne aToro ocTaHeTesl TONBKO IlepeMecTHTD YKasaTelb Hadaia
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erepem»l Ha CJIe,E[y]OlLIHﬁ JJIEMEHNT H OYHUCTHTD NNaMATh, 3AITTHMAEM YD
NepBLIM JJIEMEHTOM. Kaku e cay4ae Co CTEKOM, 3TH IBa .ILEI‘:ICTB]’IH He
MoryT GRITH MPOCTC BHIMOJIHEHE! APYT 3a APyroM. HyxHO HCNOAB30-
BaTh BCIIOMOTATEJABHYIO TIEPEMEHHYIO, '—IT06]>I, HanpHMep, 3allOMHHTB
azpec ToH gUEHKHN TAMATH, KOTOPYIO HYXXHO OYAeT YAANHTE.

po=pBegin:

Dellueue:=p™~.data;

pBegin:=p™.next;

dispose{p};

Mpumep 18.3. dyHkymA DeQueue
(H3B.ﬂe‘-IEHHE AemMEHTa M3 Ha4arna OHepEAH)
function DeQueue:string;
war p o pQueue;  { BCcnoWoraTenkHas NepeHeHHan }
begin
p:=pBegin; { 3ancHWHaEN adpec Havana cyepenM }
DeQlueue:=p™~.data; | HzBnexaeM faHHHE M3 NEpBOTO
3NeMeHTa CYepenu }
pBegin:=p”.next;{ Mepexeuwaen yKazatent Ha4ana QYepesn
Ha CRenymoWUWiA snemeHT }
dispose(p) { Oceofompaen namath }
end;

INpoBepka o4yepeau Ha nycroty (QueuelsEmpty)

Kak u B cAyuae co cTeKoM, HyXHa ellle 0/{Ha TIOANPOTpaMMa A1
paboThl ¢ ouepenbio — GYHKLHA, KOTOpas NpoBepAET oYepeb Ha My-
cToTY (KOTAA B oUepeaH HeT HH OJIHOTO 37eMeHTa). 3To 0UeHb NpocTo
N POBEPUTE — YOEHTHCA, UTO YKA3ATeNb Ha HAUAM0 oYepenH paseH nil.

Mpumep 18.4. PyHkuma QueuelsEmpty (npoeepka oYepesl Ha NYCTOTY)
function QueuelsEmpty:boolean:
begin
QueuelsEmpty := pBegin=nil
end;

Ypok 18.3. Ucnonb3oBaHue ouepeam

Ecan npodeccHonanbHoOro NnporpaMMHicTa NONPOCHT TIPHBECTH TIPH-
Mep MCTIONB30BaHHS oUepelH, OH, IPek/ie BCeTo, CKakKeT, YTo CTeK H
Ouepesb TPeKPacHo HCTTOMb3YIOTCA TIPH Tpoleaypax 0bxosia fepesa —
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COOTBETCTBEHHO, 114 TIOHCKA B TAYOHHAY MM A4 MOWCKA B INHPHHY.
M1, k coxaneHnIo, He MOKeM OBITh YBEPEHE, UTO BAM HA HACTOAIIMH
MOMEHT H3BECTHO, 0 YeM HJIET peyb, T03TOMY IIpHBefieM APYTOH TIpH-
Mep.

PaccMoTpum pemienre TakoH sanaun. Ha Bxon nporpaMMe ofaeT-
sl TOCAel0BATeNbHOCTh CHMBOJIOB HEH3BECTHOI JJIMHBI, 3aKaHYHBA-
ommasicsa Toukol. Jlpyriux cHMBOJOB «TOUKa» B NOCAeA0BATENBHOCTH
HeT. HeofixoAMMo BEIBECTH Ha SKPaN CJI0Ba, COREPKANIec B Tocie-
AOBATENBHOCTH, KOTOPEIe ITHHHee, UeM CaMoe KOPOTKOe CAOBO Noce-
ROBATENbHOCTH. CNOBOM OyZieM CYHTAT MI06YI0 TTOCHeI0BATENbHOCT
CHMBOJIOB, OTIEAEHHYIO OT APYTOTO CAOBA OJHHM MIH HeCKOJIbKHMH
npobenamMu. 3BecTHO, YTO KaxkA0€ CAOBO He INTHHHee 50 CHMBOJIOB.
CoBa BHIBECTH N0 OIHOMY B CTPOKe, B TOM e TTopsiIKe.

OueBHANHO, YTO BXOAHYIO TOCTEA0BATENBHOCTE HEOOXOTHMO TIpo-
CMOTpeTh ABa pasa — AJAs oNpeleleHHs caMoro KOpoTKOro clIoBa
¥ 114 oThopa TONBKO TeX CI0B, KOTOPHE ANHEHee ero. ONpenennTs
LAHHY CAMOTO KOPOTKOTO CIIOBA B 0611eM CIydae MOKHO He PaHBIIE,
ueM byAyT lepeGpaHBI Bee €10Ba. 3HAYNT, HYXKHO Tlie-To XPaHHTD BCIO
(B xymuueM crydae) TOCAeA0BATEABHOCTD CHOB. BEIIEINTE oA 3TO0
MACCHB HeJb3sdA, TOTOMY YTO HEM3BecTHa ero JAHHa. Tak Kak cioBa
HYXHO OyIeT BHIBECTH B TOM JKe TIOpsAJKe, Hanbolee pasyMHo He-
NoAbB30BATH OUepellb

Mpumep 18.5. BoieecTi no 0AHOMY BCe CIDBa BXOAHOM NOCIEADBATENBHOCTH,
KOTOPbIE AIMHHEE CAMOTO KOPOTKOIO CNOBa

{ C4MTaEM, 4TD 34eCh NPUBEAEHB CRMCAHWE TUNA A&HHbIX
oyepenM, onucadua noanporpamM EnQueue, DeQueue v
OueuelsEmpty, a Takwe nepeweHHble pBegin W pEnd
{«OTOpLIE Mbl ONYCTHAM ONS NAKOHMYHOCTH) |}

var s:string[51];

ch:char;
min:integer;
begin
s:="":; { 30eCh HAKaNNWeaem Tekyllee CNOBO }
min:=51; { MuHUManLHAA ANWHE Cnoea }
repeat
read(ch}; { YuTaem cdyepenHo# cumeon }
if (ch<=" and{ch<='.") then
! ECnu He KoHel cnoea }
s:=s+ch | [loBaBnsen CHMBON K CNOBY )
else
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if s<="' then { Ecnu KoHeu wMenmerocs cicea }
begin
if Tength{s}<min then { He aBnseTs fM AAMHA CNCEA
MHHWHANEHOR }
min:=length{s);
EnQueuets); { fAoBanaem coBo B ouepedb }

5:="" | "OBHynsen" cnoeo }
end
until ch="."; | KoHeu nocrenceaTensHOCTH CHMBOJOE }
while not OueuelsEmpty do

begin
s:=Defueue; { W3BneKaew CNOBO W3 OYEDEIH }
if Tength{s)>min then { Ecnu oHO AnvHHEE min }
writeln(s) { BblBCAWM €r0 Ha JKpaH }
end
end.
OO NPHHEIHI TPHMEHEHHS 0Yepedd — BpeMeHHoe XpaHeHHe
HENMOYKH AaHHBIX 174 HX NOCAeJYIOIIETo HCNOAR30BaAHHA B TOM Xe
nopAanke.

NPUMEYAHHE

Kax u s CAYHAC CO THEKOM, 60 6CCY npﬁscaw:fbu APHAMEPAX CHHMACIICH,
IO 6 APOYPAMME HOALKO ooHa o».-cpa?b. %mromy 8 noanpoapammax UCHOAETY-
IOMCA 1A0BOABHSIE nepesiennsic PBEGIN u DEND, xomopwie Hessmo ugaenatonca npu
ucnoaszosanns EnQuele w Delueue. Kax u s CAHAC € HECKOABKHI THEKAMNY,
e€can BogMHKaEHT HeoBXODUMOCTE 8 UCHIOAEOBAHII HECKOMBKHX o».-cptaaﬁ, HYOHCHO
A kazedol noanpoepammw (EnQueue, DeQueue w QueuelsEmpty) dobaswme
GonoarmensHse RAPAMEMPH-NEPEMEHNEIE — aapzc Hauaaa ot.-cpeau dan DeQueue
w QueueIsEmpty u aapcca HAUAAG U KOHKA o-fepcau dan EnQueue u mpeaasamb
COOMBEMCMBHIOIHE HEPEHEHHIE NP KAHEOOM X 8HIOBE 1 HCHOAEIO8AMS HX APH
Peasuzauin 6cex mpex noanpoapamm.

3ananne 18.1. Hamuure nporpaMMy, KoTopasd BBOANT ¢ KJIABH-
aTyphl YHCAa, ToKa He GyaeT BBefieH Honb. [locne aToro porpaMMa
BHIBOJIMT HA 5KPAH KOJHYECTBO BBeJleHHBIX HUHCeN, a 3aTeM BCe 3TH
uMCcIa B TOM Xe TTopsifKe.

3ananne 18.2. Haminpite nporpaMMy, KOTopasi BBOIHT ¢ KJaBHa-
Ty pBl TIOCAE0BATENBHOCTD HENbIX YHee, 3aKaHYHBAIoNyIocs HyIeM.
ITporpaMmMa AokHA IPOBEPHTD, BRINOMHSIETCA JIH 1A NOCTeA0BATeNb-
HOCTH Takoe NPaBHIO: ec/TH BXOHYIO NOCTe0BATETbHOCTD PAa3ieNHTh
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Ha TIOJ0XHTeIbHBle M OTpHLIATEAbHEIE YHCA {3aNHCAHHBIE B TOM Xe
NOPAIKe), TO 3TH ABe NOCNeR0BATENBHOCTH GYAYT cOBNAaath {6es
y4eTa 3HaKa, KOHEYHO).

MporpammupoBaHMe o4YepeAr Npyu NoOMoLKM MacCHBa

Kak n B cayyae co cTekom, oyepeib — He 0043aTEABHO AMHAMHYECKAS
cTpykTYpa AaHHbX. [Ipuamun FIFQ tak ke ouens ynoben npu npo-
rpaMMHpoBaHny, kak ¥ LIFO. B wacTHoCTH, mpu nmoMonin ouepean
3anpoTpaMMHpPOBAHC OYHKITHOHHPOBAHHE KJIABHATYPBI KOMIIBIOTEDA.
I1pn HaxkaTHH KaxkI0H KAABHILH €€ KO TIOMEIAETCA B CIEIHAABHYIO
OJyepenb KOAOB HAXKATHIX KIABHII, OTKY/a TPOIIECCOP M3BIEKAET 3TH
KO7Ibl TT0 TIOPSIAKY B TOT MOMEHT, KOT/1A HAXOJHT BPEMS 1A PEaKITHH
Ha HAXKATHSA KIAaBHILL.

3aeck Mbl CODMpAEMCST OKA3ATD, KAK OUYEPeb MOKHO DEATHIOBATD
NPH TTOMONIH 0GLIYHOTO MAacCHBa. XOTA 3T0 ya00Hee, YeM AHHAMH-
YeCKM, HanoMHHaem 00 00bYHON npodaemMe NMPH NCIOAB30BAHHA
MACCHBOB — HYKHO 3apaHee 3HATh HAHOOJBIIYIO ATHHY MaCcCHBA (Hau-
Goablliee YHCI0 31EMEHTOB OYEPENH ).

3aMeTHM, YTO MPH PEAJH3ALMH OYEPEIH B MACCHBE BO3HHKAET
npofaema spdexkTHBHOCTH. ECu cunTaTh, YTO Hayano oyepenu —
B TIEPBOM 3JIEMEHTE MACCHBA, TO A0DABAEHHE MEMEHTA B KOHEL OYe-
pead He BhiabiBaeT mpobaed. CuMTaeM, YTO TTO3MIHA KOHIIA OYEDEH
XPAHUTCA B LEN0OYHCAEHHONH NEpeMeHHOH, M YBEAHUHBAEM ee TIPH
100aABIEHHH 3AEMEHTA.

Ho ecau cunTaTh, YTo HAYaNO 0YepeaAr HAXOAHTCS B TIEPBOM aje-
MeHTe MacCHBa, TO TIPH U3BJEYEHHH 371EMEHTA U3 0Y€PE/IH BOBHHKAET
He0o0XOANMOCTh CAABHHYTD BCE 3JIEMEHThl MACCHBA HA OIRY TTOZHITHIO
B CTOPOHY Hauyaaa MaccHBa. (JUeBHHO, UTO NPH 3HAYATEILHOH AAHHE
MaccHBa 3T0 BecbMa HeathdexTreHO. XoTenoch Ob1, YTOOLI N3BIEYEHHE
AJIEMEHTA U3 OUEPEAH DBIIO TAK e OBICTPO, KAK H 100ABIEHHE 31eMEH-
Ta. Mcnoas3yeM elle oIHY NepeMERHYID — NMO3HITHIO HAYAAa OYEePEIH
B MAacCHBE H OyIEM CYHTATB, UTO OUEPEAb XPAHHTCS B MACCHBE MEK/Y
3JIEMEHTAMH, HOMEDA KOTOPbIX XPAHATCA B 3THX TE0YHCIEHHBIX TIepe-
MeHHmX. HazoeeM nx nna onpenenennocth 1Begin v iEnd (MHaAekCcH
Hayana ¥ KOHIIA OUEPEN).

Eme onHa TOHKOCTE, KOTOPYIO HYKHO TTPEAYCMOTPETH: YTO A€/aTh,
KOT/a KOHELl 0Y€PeAr HAX0AMTCA B TTOCAEAHEM 31eMEHTE BHIAEAEHHO-
rO MAacCHBA, H HYKHO I00AaBHTS €llle OAHH 3aeMeHT. Ecan npH atom
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C/IBUTATh BCIO 0UepeNb B HAYANO MacCHBa, CHOBa TIoaydaeTcd Hesdh-
¢extiBHO. HyXHO CUMTATD, YTO MACCHB «3aMKHYT IIMKJIHYECKH»>, 4TO
nocyie NocAeHETO AJeMeHTa MAcCHBa HAET NepBRIA (To ecTh nt1=1).
3aMeTHM, 4TO NIpH 5TOM HHJAeKC HAYadbHOTO 3JeMeHTa odepe/iH He
Beer/ia 6yneT MeHbllle, YeM HHAEKE TTOCAeRHEro.

Eine onmu Bonpoc, KOTOPEIH CTOMT 3afaTh: 4To GyJeT NpHIHAKOM
TOTO, YTC OYepe/b TTYCTa HAH, HaobopoT, nonna? Bexs oba nHaekca —
iBegin  iEnd — MoOTYT NpHHHMaTE N100BIe 3HayeHHd ot 1 go n. Ha
NepBHIH B3TA, MOXHO CUHTATE odepe/lb 3aTIONHEHHOH, eClIH KOHell
«AOTHAJ» HAYAJO, To €CTh iEnd «Ha 1 Menbnies, yeM iBegin. «Menbnies
B KABBIYKAX 03HAYAET «C YIeTOM HHKANYecKoH 3aMKHYTOCTH OUepenH
B MaccHBes. Ho 3ToT ke NpH3HAK XodeTcsl cYUTATh NyCcToH odepeibio.
UTo6w 0TAHYATE 5TH ABa COCTOAHNA, HYXHO He JOTYCKaTh TOTO,
ytobs1 1End okasanca «Ha 1 Menslnes yem iBegin. Toraa sanonHerHan
oyepens — koraa 1End «na 2 MeHBLIE» YeM iBegin.

Mpumep 18.6. Peanuzauus ovepeal NpH NOMOLWM MaccuBa

const n=100; { Pazmep cuepedn }
var Queue:array[l..n] of string; | Maccue Ana xpaHeHWs
3NEeNEHTOR OYEpEld }
iBegin:integer=1; | WHABKC HAYaNBHOrQ 3INEMEHTA
OYepean B Haccuee |}
iEnd:integer=n; | WHABKC KOHEYHOTO 3NEMEHTA
OYepean B Haccuee |}
procedure Enueve(chto:string);
begin
{ Ecnu B ouepead ecTb CeOBOAHME Aueiky )
it (iBegin-iEnd+n) mod n<=2 then
begin
1T iEnd<n then { HoHel He B NOCRefHEW aneweHTe }
iEnd:=1End+1

else { HoHel B nocnefHeM 3aneMeHTe }
iEnd:=1; { MNepeMeuaen KOHEL B Ha4ano }
Queue[iEnd]:=chto;
end
else

| 3nech HYKHO KAK-TO OOpaBaThieaTh CHTyauwn
NEPENONHEHUS OYEpedn }
end;
function DeQueue:string:
begin
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DeQueue :=QueueliBegin];
if iBegin<n then { Hauanc He B NOCREeAHeH JneweHTe }
iBegin:=iBegin+1

else { Havanc B nochnefgHen anewexTe }
iBegin:=1 { MepeMewaen Ha4ano B Nepsid 3NEMeHT }
end;
function QueuelsEmpty:boolean;
begin
QueuelsEmpty := {iBegin-iEnd+n) mod n=1
end;

B artoii IporpaMmMe MBI HCTIONTb30BATH HE COBCEM OYEBHAHKIN CIO-

cob BEIYHCIEHHSA TIPH3HAKOB ¢«MEHBIIE Ha 1» M «MeHBIIIe Ha 25,

BeiBoADI

1.

YT008 H3IBIAEYD H3 CTPYKTYPE IAHHBIX 3J1EMEHTOB B TOM 3Ke 110~
PAILKE, HCNIOAB3YIOT o4epeb.

B odepeab 3NEMEHTH MOKHO ,I[OﬁaBJ]HT]J TOJABRKOD B KOHELL, & H3RJIC-
KaThb — TOJBKO H3 HAaYaJa.

,HJIH 6]J]CTI)DI'O I[OﬁaB.TIBHHH H H3BIEYE€HHA JaHHBIX H3 0UepelH
XpanAaT aqpeca He TOABKO Ha9ada, HO H KOHITa 0UepeiH.

KoHTponbHbIE BONPOCHI

B yem oraMuMe ouepenn AwAEH 0T KOMIBIOTEPHON oYepeaw?
Kaxkos xpuTepnii rienecoofpasHOCTH IPHMEHEHNS 0UYEpean?

Ilouemy manexo He BCeTAa PealH3yIOT GUEpPEnb PH MOMOIIH MAac-
CHBa?



TEMA 19

AVHamunyeckue CTpyKTypbl
AaHHbIX. OAHOHanNpaBNEHHbIN

CNMUCOK



Ml noapoGHO PACCMOTPENH CTPYKTYPB IAHHBIX, B KOTOPLIX ONEPALHA
100aBEHNA M H3BJEYEHAS 3MEMEHTOB CTPOTO OrPAHHYEHDI MPABHIIA-
v — FIFO u LIFO (ouepeab 1 cTek). Tenepb MPHILIO BpeMs paccMo-
TPETH CTPYKTYPY ABHHEIX, KOTOPasi OPTaHH30BaHA TI0 TOYHO TAKOMY e
NPHHITHITY, HO B KOTOPOH OTCYTCTBYIOT KaKHe-AM00 OrpaHHYEHHsI Hi
criocod nobaBneHts /yaaneHHs 31€MEHTOR.

Ypok 19.1. Onucanme TMna AaHHbIX
U NpuHLUUN padoTbl

JuHaMuyecKas cTPYKTYpa JaHHBIX, 37eMeHTH KoTopoH Xpanarca
NOCIEAOBATENBHO, NPHYEM KAXKABIH 5IeMEHT XPAHUT B cefe CCRIIKY
HA CIEAYIOINT 3IeMEHT, HASKIBACTCH 0OHOHANPABAEHNDIM CRUCKOM.
Kak v B ciydae co cTeKOM H oYepeablo, N9 YKa3aHHA KOHLA OJHOHA-
N PaBAeHHOTO CIIHCKA B TIOCAE/IHEM BeMeHTe XPalTHTes CeBIIKa Hani 1.

Y1066 HMETh BOSMOYKHOCTD 06PallaThes K OMHOHANPABJIEHHOMY
CTTHCKY, IOCTATOYHO XPATHTh TOJABKO OAHY TTepeMeHHYI0 — aJipec Ha-
yaya CITHCKA.

Kax Mp1 yixe mHcany B Teme 17, oniHcannie cTpyKTYpH AalTHEIX 114
OIHOHATIPABIEHHOTO CITHCKA TAaKoe Xe, KaK Yy CTeKAa M ¥ oUepeau:

type pListElement="ListElement;

ListETement=record
data:string;
next:pListElement
end;

CrobanbHy0 NepeMeHHYD, XPAHALLYIO AZIPec HAUYANA CITHCKAY, Ha-
30BeM pBegin:

var pBegin:pListElement=nil;

! B aT0i1 TeMe MBI ByZIEM MCTIONL30BAT TEPMUH <CTTACOK» KAK CHHOHAM Tep-
MMHA «OHOHATIPABJEHHBIH cITHCOKs . B ofuieM cnyuae cmicok moxeT GbITh
KakWM-HUOYID e1lle, HATIPHMED ABYHATIPABIEHHBIM.
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MoHO TpeacTaBAATE cebe CMHCOK TAK, KAK MOKA3aHo Ha pHc. 19.1.
BaxkHo NOHHMATB, 4TO NPH HCTIOAb30BAHIH CTEKA H OYepeH ONepaltH:a
NONYYeHHs 3HAUeHHH 57eMeHTOB 0ha3aTebHO CONPOBOKIAETC YAA-
7AeHHeM CaMMX 3AeMeHTOB M3 CTPYKTYpH AaHHEIX. [Ina oqHoBanpas-
JIEHHOTO CIHCKA 3TO BOBCE He obasaTensno. Cxopee HaobopoT, 06bU-
Holi cuTyaIiel A7 cTIMCKa ABAAeTcs oTlepalusd ITpocMoTpa 3HaUeHHH
BCEX 5IIEMEHTOB W IHG0 NPOBEPKA HX 3HAYeHUH, THOO0 OCYINeCTBIeHHE
¢ HHMH Kakux-1n6o gedicTemil. [Ipy aToM yaanenna saeMeHTOB H3
CITHCKA OOBIYHO HE TIPOHCKOIHT.

3 8| |8
=g S =n = S )

Puc. 19.1. Opranmsauma CAHOHAaNPAaBAEHHOTO CIMCKA

pBegin &—»

o Yafy

o Yafy

T
ot

Ypok 19.2. OcHOBHble onepauuu
C OAHOHANPABAEHHbIM CMTUCKOM

II PR paﬁoTe CO CTTHCKOM HYAHO ¥YMCTE ﬂ,DﬁaBJ’[HTb AJEMEHT B CITHCOK,
yAanATh U3 HErQ AEMEHT H ITOCACA0BATEJAbHO NMPOCMATPHBATEL BLE
JJACMEHTH CITHCKA.

lNMocnepoBaTeNbHLIA NPOCMOTP
BCEX 3/IEMEHTOB CNHUCKa

Hazopem moanporpammy PrintList (meuars cnncka). Utobw me-
pe0paTh BCE 3A€MEHTH CITHCKA, HYAKHO BBECTH AONOJHHTEALHYID
NnepeMeHHYIO-YKa3aTeab, KOTopas OyaeT 1o ouepean «IIpoderaTs»
ajipeca BCcex 57EMEHTOB CITHCKA, OT NEPBOTO A0 TTocaenHero. PyHkuna
3TOM TepeMeHHON 0YEHb NMOX0Xa Ha (PYHKITHID CUETYHKA ITHKJIA TIPH
nepefope BCEX 3HAYEHHI OAHOMEPHOTO MACCHBA.

Tak Kax KOJHMYECTBO 3JIEMEHTOB CIIHCKA HAM, B 0DIIeM ciayudae,
HEH3BECTHO, OyAeM HCIIOAL30BATh HKA while, [lepen nayanom 1mMk-
A3 MPUCBOMM MEepeMEHHON TTHKIAa 3HAYEHHE aApeca Hauala CTTHCKa.,
Bynem nepemeniarh 3Ty TEPeMEHHYID HA CASAYIDNINNA 3€MEHT CITHCK!
A0 TeX TIOP, TIOKA €€ 3HAYEHHE HE CTAHET PaBHO N1l {MpH3HAKY KOHIL
CITHCKA).
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Mpumep 19.1. Mpoueaypa PrintList {(NpocMOTP BCEX 3NEMEHTOB DAHOHA-
NpaBAeHHOTO CNUCKa)
procedure Printlist;
var popListETement; | BpemeHHas nepemeHHas-yKasaTenb
Ha@ 3NEMEHTH CMUCKE }
begin
p:=pBegin; | ¥YCTaHaBnvBaeH ee HayanbHoe
3HaYeHWe Ha aapeC Havana chucka }
while p <> nil do | MoKa He NOCTHIHEM KOHUA ChMCKE }
begin
writeIn{p™.data);| 3n0ech MOKHO QCYWECTEWTH JKboE
Tpefyenoe AEACTBHE C TEeKylMM
3/IEMEHTOM CMHCKA }
p:=p™.next { TNepenemaen nepeHeHHyn-yKasaTenk
H@ CNenyOWHid 3EeMEHT CNMCKa }
end
end;

NMomeweHnue 3AemMeHTa B CNMUCOK

Hazoeem moanporpammy PutInlList {(momecTnTs B cmicok). Ilo anano-
THH C PACCYKAEHHIMH 0 A00ABIEHHH 3/1EMEHTOB B CTEK M B DUEPED
3aTo mpoueaypa ¢ napaMeTpaMi. Ho B oTaiiHuKe 0T ouepenu M cTeka,
r7ie MOMENIEHHE 3AEMEHTOB TTPOMCXOAHT B CTPOTO ONpeAeAeHHoe Me-
CTO, B CIINCKE 3TO OIPaHHYeHHe oTCyTCTBYeT. B 001mem cayyae HyxkHo
YMETh TIOMEIATh 3M€MEHT B HAUANO CITHCKA, B KOHEll, B CEPEHHY
H B NycTOH CTTHCOK. JHAYMT, HYKHO NePeAaBaTh 3TOH ITpoTielype na-
paMeTp, YKa3bBAONINH MECTO CIHCKA, B KOTOPOE HY’KHO TIOMECTHTD
aobaBasieMbIH 3aeMeHT. Tak Kak Mpo 3HAYEHHS 3J1€MEHTOB CITHCK!
MBIl HUYETC HE 3HAeM, 3Ta HHMOPMALNS N0KHA OBITh yKa3aTeneM
{axpecom). PaccmoTpuM cayuaii noMelleHHs 37€MeHTa B CITHCOK —
B cepeanny {puc. 19.2).

Puc. 19.2. 061K cAydait NOMELIEHMA HOBOMO 3EMEHTa
B OAHOH2NPaBeHHb CIMCOK
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pn noGasaeHHH 5jeMeHTa B €T0 MOJe Next HYKHO MOMeCTHTH
aJipec 31eMeHTa, KOTOpPHH ciAeAyeT Tochle Hero {3To HETPYAHO).
A azpec HOBOTO 37IeMeHTA HY)KHO TTOMECTHTE B TIofe next Toro aeMeH-
Ta, KOTOPBIH Oy eT HAXOJHTHCSA B CTTHCKE HEMOCPEICTBEHHO Nepel HHM.
Ho ans aToro Hy>HO 3HATE aZIpec 3TOTo 37eMeRTa (Toce KOTOPOTO ME]
MIOMEILAEM HOBBIH 31eMeHT). ITO H A0MKHO GRITH 3HAUEHHEM BTOPOTO
napamMeTpa npoleAypsl PutInList.

procedure PutInList{chto:string;

kuda:pListElement};
chto — To 3HaueHHe, KOTOPOE MBI TOMellaeM B CITHCOK Nocle pieMenTa,
ajlpec KOTOpPOTO yKa3aH B NapamMeTpe kuda.

[Ipoananu3upoBaB AeHCTBHA, KOTOPEIE HYXKHO COBEPIHTE NMPH
MOMEILEHHH IEMEHTA B CEPEIHY 1 B KOHell CITHCKA, MOKHO 06Hapy-
}HTB, YTO OHH COBNAAAIOT. [10aTOMY MOXKHO CUMTATE TH ABa cAy4dad
ofHHM. TOT e BHBOA MOYCHO CeNaTh, TPOaHaTH3HPOBAB CAYYaH 1o-
MellleHHA 2JIeMeHTa B Hauajo cIIHCKA W B TIycTol cnucok. [lonyyaem
BCEeT0o [Ba CAYyYadA: IoMellleHHe B HA4aJI0 CIIHCKA H Nocie YKa3saHHOoTo
aneMenTa. Ho 1IpH TToMellleHHH B HAuano CNHCKa Hedb3sd YKA3aTh
ajpec 37eMeHTa, NocJe KOTOPOTo cleAyeT BCTaBNAATE B CNHCOK HOBBIH
AJIEMEHT. 3HAUMT, HYXXHO YCIOBHTBCS, KAK COOBIIMTH TIPOLEAYPE, UTO
aNeMeHT cAeAyeT IoMecTHTh B Hauano. [Ipolie Bcero B 5ToM caydae
B KauecTBe TTapaMeTpa kuda nepeaaTs nil {He cyNleCTBYET 3JeMeHTA,
Nocyie KOTOPOTo HYKHO BCTABHTE HOBBIH ).

CeBefleM BCce CKa3aHHOE BMecTe:

Mpumep 18.2. MNpoueaypa PutlnList (noMeLEHHe 31EMEHTA B DAHOHANPAB-
NEeHHbI CIUCOK)

procedure PutInList{chto:string; kuda:plListElement});
var prpListElement; { BpemeHHas nepemeHHas-ykasaTens }
begin

1T kuda=nil then { NoMewaeh sNEHEHT B HAYANC CMMCKA }

begin
newip); { Bugensem NaMaTL NON HOBHA 3NEMEHT }
p™.next:=pBegin;{ OTCbNaeM €rp Ha HaYano Cnucka }
pBegin:=p; { ¥YKasaTenL Hauana cTexka

YCTAHABNMEAEM HA 3TOT JJIEMEHT }
p*.data:=chtc { 3anucuiBach B HOBLIA aneHeHT
COXPEHAEHOE 3HAYeHue }
end
else | MoMemaeM 3NBMEHT NOCNE YKA3AHHOTO }
begin
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new(p}; { BunendeMm naMaThL NOO HOBHA 3NEMEHT }
p*~ . next =kuda™.next; { CCbiNKy € HOBCrO 3NeMeHTa
Ha Clefynuvid AenaeM paBHO#H anpecy
3NEHENTa. CTeABWerc noche kuda }
kuda™.next:=p; { Ycrawasnueaew CCbIKy
¢ aneMeHTa kuda Ha HOBLIA )
p~.data:=chto { 3anucoiBaeM B HOBbIA 3NEMEHT
COXPAHAENOE 3HAuYeHWe }
end
end;

BOSMD}KHD, BBl 3aMETHIH, YTO B oboHx CAYJadX NepBOE H MO~

cienHee AelicTBHA coBNaAaloT. Bojee KOPOTKYIO BepcHIo NpolLefyphl
PutInlList mpeasaraeM HaIMCaTh CAMOCTOATEIbHO.

YaaneHue 3neMeHTa M3 CNMCKA

Br1, koHeuHo, 06pATHIH BHUMAHHE, YTO H3 CTEKA H 0UEPERH MET H3BTe-
KaJIM 571eMeHTHI, A 3 cNHcKa yianseM. Ente pas nogyepkHeM, B caydae
CTEKa W OoYepelH NpH NONYyYeHHH XPaHHMOro 3Ha4YeHHa OHO TYT XKe
yAAnSeTcA U3 CTPYKTYPH AaHHBIX. [lonydyenHe 3HaueHHI H3 CITHCKA
H HX ylaneHHe JaleKo He BCETAA COBNAAIOT, IOSTOMY Mbl paccMaTpH-
BaeM 3TH AeHCTBHS OTAENBHO.

Tax kxak yaangeMoe 3HaueHHMe He TpebyeTca BO3BPAILATh B BHI-
3BIBADIIYIO NpoTpaMMYy, NoAnporpaMMa RemoveFromlist (yAanaMTh H3
criucka) Oyaer nporeaypoii. Eif HyXHO yKasaTh napaMeTp — Kakoi
AJIEMEHT HYXXHO YAANATE. PaceMoTpuM caMbrii obnimil canygail — yaa-
JeHHe 3IeMEeHTA H3 cepelMHEl cnicka. Hanbonee yno6HBIM npeacTas-
nsieTcA cOOBIIMTD Tpoleype RemoveFromL 15t HemocpeACTBEHHBIH anpec
yAAIAEMOTO 3JIEMEHTa.

AHATH3NpYeM AeHCTBAA, KOTOpbIE NPH 3TOM TpebyeTed COBEpILNTS!
YCTAaHOBHTB CCBLIKY BIeMeHTA, CTOSILEro Nepefl yAANAeMbIM, Ha aJle-
MEHT, CTOALIKH NOCIe yIansIeMoro, H 0CBOG0IUTE TaMATh. [lonyunTts
aZpec aIeMeHTa, CTOSIILEro TIoc e yAanrdeMoro, npocto. OH xpanuTcA
B noae next. A BOT afipec TIpeABAYLIerc sleMeHTa TOAYIHTE TIpo-
GaematnuHo. Beap y HAac cnMcok oHoHANpaBieHHsIH. B ofparhyo
CTOPOHY TI0 TAKOMY CIIHCKY He NPoHTH. ENMHCTBEHHOE, 4TO MOXHO
cAenaTh — nepeGHpaTh BCe SIEMEHTRl OT Havana, TToKa Tofe next He
Byaer copepxkaTh anpec yaaigemoro sneMenta. Ho 510 oueHs gosro.
Jlyane npuaymars uto-uu6y b sdhdextupree. [Iponie nepegasats He
azpec yAATIeMOTO 31eMEHTa, a AAPec NPeAbAYILEro. JHasi ero, Tomy-
YHTB aJIpec YAANAEMOTO H aipec cleAyIOLEero 04eHb JEeTKo.
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Ilo ananornk ¢ A0GABIEHHEM BIIEMEHTA B CTIHCOK TIPH YAATEHHH
B 06IIeM cIyJae CYNIeCTBYIOT YeThIpe CAYIAd: YIATeHHE 5IeMeHTa H3
cepeAMHE CTIHCKA, U3 KOHIA, U3 Hayaja ¥ yAaleHHe e[HHCTBEHHOTO
anemenTa. Ho HeobxoaWMBle A4 3TOTO AeHCTBHA, KAk W NpH Achag-
7ieHHH, NOTIAPHO COBNAAAIOT.

Jln1g ykazaHHA ToTo, YTo yAaneHHe 31eMeHTa JOMKHO IPOHCXOAHTD
M3 Hauasia cITHCKA, B KayecTBe afipeca TOTo 371eMeHTa, 3a KOTOPEIM CTo-
AT yaandaemurii, 6yaeM nepeaaBaTs nil.

Mpumep 18.3. dyHkyua RemoveFromList (yaaneHre sfnemeHTa U3 CNUCKa)

procedure RemoveFromList{gde:pListElement):
var p : pListElement; { BcnoworatennHas neperenHas }
begin
if gde = nil then |{ ¥YnaneHwe nepBoro snemeHTa }
begin
p:=pBegin; | 3anocMuHaeM agpec Nepsorc 3NeMeHTa }
pBegin:=p™.next; { MepecTasnaem Hayano COMCKA
Ha CRenywuMiA 3NEMeHT }
dispose{p) { OcsoBomnaeN NaMATL, 3aHWUMAEHYD
NepEbH JNEHEHTOH }

end
else | YnaneHue He nNepBOro INEMeHTa }
begin

p:=gde”™.next; | 3anomuHaen anpec

YOANAENDro anemeHTa |}
gde™.next:=p*.next; | lepecTasnseM CCbIKY
C Npefuiylero sneMeHTa Ha chefyoudi }
dispose(p) { OCBOGOMAAEM NAMATH, 3aHHMABMYH
YOANAEMbIN INEHEHTON }
end
end;

3aMeTHM, YTO TAKASA PeaJH3allia Ipoueayps RemoveFronList aobae-
ASIET HEKOTOPEIE HeyA0GCTEA PH MPOTPAMMHDOBAHHH BHI3LIBAIOILEH
N POrpaMMEl, HO 3aT0 3¢ (heKTHBHA TI0 BPEMEHH BHINOAHEHHS.

Ypok 19.3. O6paboTka CNUCKOB

W cronb3oBaHHe CTMCKOB ONPABAAHO BCETAR, KOT/a MAKCHMAIbHBIN
pa3Mep AaHHBLIX 3apaHee HEM3BECTEH H MIPH 3ToM TpedyeTca XpaHHTD
MHOKECTBO 37€MEHTOB, KOTOPOE TTEPHOJIHYECKH HYXKHO NMOCaeA0Ba-
TEJBHO TPOCMATPHBATS.
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B kavecTBe pHMepa 06paboTKH CITHCKA NPHBEAEM TTPOTPAMMY,
KOTOpas BCTABNAET B CIICOK HOBBIH aeMenT X Nepes KaK/bIM BXOX-
IeHHeM B cTHCOK 3aeMenTa Y. 3aMeTHM, 4TO JaHHAA 3aj7lada MMeeT
CMBICT TOABKO MPH X = V.

ITpH cocTaBIEHHH TPOTPAMME! HYKHO 06pATHTh BHHMAHHE Ha JIBa
MoMeHTa. Bo-TIepBHIX, eciH TpocTo NepebipaTh 5IEMEHTH CIHCKA
W CpABHHBATh KaX A W3 HUX ¢ ¥, Bo3HMKaeT TpobieMa nobaBreHHA
B CTIHCOK 3JIeMeHTa Tiepel HalifleHHBIM. Beib cchIKy Ha HOBBI aie-
MeHT HyXHO NOMeCcTHTL B Iofe next ajeMeHTa, cToAllere epen Y,
a MBI €T0 Y3Ke <MPOLLTH»>. 3HAYHT, HY>XHO NPOBepATh Ha paBeHCTBO Y
He TeKyIIH 3JeMedT CITHCKa, a cAeAYIOIHI Nocie Tekylero. Torna
HaM 6yneT M3BECTEH afpec 3MeMeHTa, B KOTOPOM HYKHO H3MeHHTH
nose next. Bo-BTopbIX, HYKHO OTAENBHO PACCMOTPETh CHTYAITHIO, ECTTH
NepBHIH 3J1eMeHT B cTIHcKe paBeH Y. Benb nepes nepBhIM 31eMeHTOM
HET NMpeABIAYILIETro, NOATOMY O PACCMOTPEHHYIO 06IIYIO CXeMY OH
He TIoNazfaerT.

Mpumep 19.4. AoGaBneHHe B OAHOHANPABAEHHE CIMCOK HOBOTO 3NEMEHTa,
paBHOrO X, NEPEA KaXABIM BXOXABHHMEM B CNMCOK 3nemeHTa Y

var x,y:string;
{ C4MTaEH, 4TD 31ecCh NPUBEAEHO CRACAHWE NpOLENyDbl
PutInList (KOTOPOE Mol OMNYCTHAW ONA NAKOHWYHOCTH) }
p:pListElement; | BpemeHHas nepemeHHas }

begin
write( 'Beegute X:');
readIn{x);
write( 'Beegute Y:');
readin{y};

won

p:=pBegin; { YCTaHaBNMBaeM "p" Ha HAYanNC cnucKa }
if p = mnil then { [lna nycToro cnucka 2anaqa
He WHeeT cHHcna |}
begin
writeln('CoMcok nyct'):
exit
end;
if p~.data = y then | Ecnu X B Hauane cnucka }
PutInList{y.nil); { floBaensen nepen HUW Y )
while p~.next <> nil do { Moxa He LNOCTHIHEM
KOHUE ChUCKa }
begin
if p*.next*.data = x then { Ecnv aneweHT,
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CAeAynUWA NOCNe TEKYWEro,

pageH X }
begin
PutInList(y,p); { BcTaensew nepen Hum Y }
p:=p~.next | NMepexooun K chenyouemy }
end;
p:=p~.next | Nepexooin K cnenyouemy }
end

end.

BaMCT}‘IM, HTO B CAYYAE HAXEKACHHA 2JCMEHTA, PABHOTO X, npo-
rpaMida 1Ba pa3a BRINMOMAHACT NIEPCXO] K CASAYIOIEMY JJMCMCHTY. Ecan
ITOTG HE CAEAATE, IPH NPOCTOM TIIEPEX0AE K CACAYIOIIEMY JJACMEHTY
TCEYIIHM JMICMEHTOM CTAHET Y, d CACAYIIHM 34 HHM CHOEBA 6y,ueT X.
Toraa NeEPEa HHM CHOBA 6YI[€T BCTABAATLTA Y, M Tak DEeCcKOHEYHO.

NPUMEYAHWUE

Kax 1 6 cayac co cmexont it OMEPEDRIO, B0 BCEX HPHBEOLHHBX FpHACDAX
CHUMAEIMGA, WO 8 ApOTpamaie. Moasko o0un crucox. Jlpu wcnoasjosaniir e~
CKOABKIX CHICKOB HE JABYOBING OHHCAING HYNCHOE KOAMECHIBO NEPEMEHHEX HA1ada
cricxa, JoBasims NAPAUEMP-YKAZAMEAD & KANCOYO HPOUCOYDY W UCROAL06aMS
€20 Aput OBpALYEHIH K CHICKY.

LlenecooGpa3HocTb HCMOJIb30OBAHMSA
OAHOHANPABJIEHHOTO CNMCKA

Bbl, xoHeuHo, NOHMMaeTe, UTO OAHOHATI PABJNEHHLIH CIIHCOK ABNAETCA
amETePHATHEOH HCTIONB30BAHHA ofHoMepHoro Maccusa. Ham 61 xo-
TeN0Ch, YTOOB BB HayIHIIMCEh TTPABHABHO BHOHPaTh adbekTHBHYIO
CTPYKTYPY AAHHBIX JITA KaKJ0H 3a1aun.

Tabnuua 19.1. CpaBHerue 3chiheKTUBHOCTH PaBoThl C DAHOMEPHbIM
MACCUBOM U € DAHOHANPABAEHHBIM CITHCKOM

Onepaumn OAHOMepHBINR Maccus O AHOHaNpaBAeHHBIRA
CrHCOK

TocnenopaTenpii OanHaKoBasA CIOKHOCTH

TpOCMOTD BCEX B7e-

MEHTORB

Obpawenne k npons- | [Ipamoii aoctyn. Ouenp TocnencpaTenpii
BOJNLHOMY JIEMEHTY SricTpo Tiepefop AMEMERTOR.
Honro
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Onepaumn OAHOMepHBINR Maccus O AHOHaNpaBAeHHBIRA
CrHCOK

Hobasnenne (Beraska) | CABNT BCEX CIELYIOMAX HebonbImoe uncio
HIA YAATEHHE B¢~ aneMeHToB. Joaro onepaunii. Beictpo
MEHTa

Obpawenne k oavomy | [ pamoii acctyn. Ouens TocnencpaTenpii

W3 COCENIHAX aleMeH-  |BucTpo TPOCMOTD, B XYALIEM
TOB, B TPOH3BONTBHOM cnyydae HONBIMHCTRA
Han paBIeHHH aneMeHTOB. [lonTo
Braenenne mamMaTn HyxHo 3HaTh MaKchManb- | MoxHO BHZETHATE
HOE YHCTIO 371EMEHTOR B TIaMATh B IPON3-
MOMEHT Pa3pabOTKM TIPO- | BONLHEI MOMEHT
TPaMMBI paboTH TTPOT PAMMbI

M3yune npuBenennyw Tabanily, MO’KHO CAENATh BLIBO, UTC O-
HOHANpaBAeHHbIA cHcoK 3(pdeKTHBHO HCTI0Ab30BaTh TIPH YACTOH
BCTaBKe/100ABAEHHH 3JIEMEHTOB, IPH HEM3BECTHOM 3apaHee OIpa-
HHYEHHA YHCAA 3J€MEHTOB H ITPH OTCYTCTBHH HeODXOAMMOCTH 00-
PaIIATLCA K TTPOM3BOABHOMY ANTEMEHTY cTincka. (OAHOMEPHEI MacCHB
athdpekTHBHO HCONBL3OBATH TIPH 3apaHee H3BECTHOM OTPaHHIEHHH Ha
YHCAO 3MEMEHTOB, OTCYTCTBHH HEOOXOANMOCTH BCTABAATL/ Y AANSTH
AJIEMEHTH ¥ TIPH HEOGXOAMMOCTH AOCTYIIA K IIPON3BOJILHOMY 3/IEMEHTY.

3ananne 19.1. Hamummre nporpaMmy, KoTopasd co3faeT 0JHO-
HATIPABJIEHHEBIH CIHCOK M 3aN0JIHAET €T0 CAYYaHHBIM KOMHYECTBOM
{10—-20) cnyuaiiBbix veaslx uncen. BeiBecTH cnvcok Ha skpan. Haditn
cpenree apudMeTHIECKOE BCeX YeTHBIX 31eMEeHTOB CITHCKA.

3ananune 19.2. JIna cnvcka sagamia 19.1 manumyTe noanporpaM-
My, KoTopas:

a) pasBOpayHBaeT CIUCOK B 06pATHOM TTOPAAKE 33 OXHH TIPOXOXR
10 CITHCKY;

6) NOACYMTHIBAET YHCTO 3AEMEHTOB CIHCKA, KOTOpBE O0Mblle
N peAbIYINETO, HO MEHBIIE CIeAYIONIETO,

B) NpOBEPAET, €CTh JH B CIMCKe XOTA 6Bl IBAa OXMHAKOBEIX 71e-
MeHTa;

T) M3 KK/I0H rPpyNITbl NOAPS/ HAYIIHX PABHEIX 3JIEMEHTOB CITHCKA
OCTaBJAET TONBKO OIHH;

n) opoxaaeT H3 cnuckoB A H B cnucok C, KOTOPEIH COCTONT H3
3NIeMEHTOB, KOTOPHIE COAEPkaTcA TONBKO B A FUJIH TOJBKO B B.
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BeiBoADI

1.

Camasn npocTad IHHaMHIeCKad CTPYKTYpa JAalTHBIX, HE HMelIad
DI'paHH'-.IEH]’I]‘:I O MEeCcTe I[OﬁanIBHHH/y,I[aJIEHHH 3JIEeMEHTOB — OJHO-
Ha]'JpaB.TIEHH]J]]‘:I CITHCOK.

Kaxxnawiii aneMenT OAHOHATIPABJAEHHOTO CIITHCKA COAEPKHT B cebe
ajapec CIeAYIIIero a1eMenTa.

Has XPAHEHNNA GAHOHATIPABACHHOTD CITIMCKA AOCTATOYHO MCIIOAb-
30BATh TOABKOD OAHY I'JIO6EIJI])HyID TNEPCMEHHYD — ajApcC NEpBOTD
JAEMCHTA.

(OcHOBHBIE 1€HCTBHA MO 06]33.6DTKC OAHOHANPDABICHHOTO CTTMCKA —
TIOCAeA0BATENbHBI npoCMOTD BCEX 3AEMEHTOB, ,[I,063.BJ'ICHH€ H ¥Aa-
JCHHE JJCMEHTA B YKA3AHHOM MCCTE.

KoHTponbHbIE BONPOCHI

1.

Kakoii TMIT AaHHBIX MOXKET XpaHHTLCA B Tose data ogHOHAHpaB-
JEHHOTO CITHCKA?

Kakoe nauanpHoe 3Ha9€HHE HMEET TTepeMeHHad-YKa3aTeNb Hauana
CIHCKA?

KaI(y'ID AITOPHTMHYIECKYIO KOHCTRPYKIHIO HMEET CMBICT HCII0Ab30-
BaTh A4 NMpOoCMOTpa BCEX 3NIEMEHTOB CTIHCKA?

[Ipn nmpocMoTpe MaccHBa AMs TTepeXoa K CAeIYIONIEMY aNeMeHTy
HCTIONB3YETCs YBeNHUEHHe cyeTYHKa UHKIa. Kakoli ananor aToi
OTIepAL[HH HCTIOJB3YETCA A5 TIepeXolia K CAeIyIONeMy 3HAUeHHIO
CIHCKA?

Kakoi1 1ononHNTeTbHBIH TapaMeTp NIPHUXOANTCS NepelaBaTh B TPo-
neayphl Zo6aBTeHNS H yAaTeHH aneMenTa ciicka? em neynoben
BTOT TTapaMeTP, 0COBEHHO NMpH yaaneHHH aneMenTa? IlodeMy Bee
e TPHUMeHAIOT MMeHHO TaKoe pellleHHe?

Kakoii ornenpsuii caydali HeoHX0AHMO paccMATPUBATE TIPH H0-
baBnenHn,/yaaneHHH aJeMeHTOB? Kak BEI3BIBAIOLIAA TTPOTPaMMa
HoJKHA 0603HAYHTE 3TOT CAydaii?



TEMA 20
Pekypcus



Pemrenne psana sanau (He obs3aTenbHO ANTOPHTMHYECKHX ) OKA3KIBA-
eTCA NPOCTHIM M YAOOHBIM, £CIH CYHTATH, YTO YMEelllb PEIATh TAKYIO
e 3a71a4y, HO MeHBbIlero pasMepa. Takoe COOTHOILIIEHHe MeX Iy 3a1adeif
Gonplieli H MeHbILEH PA3MEPHOCTH HASBIBAETCS PEKYPPERMbIM, A Me-
TOJ pellleHHst — pekypcuetl.

Ypok 20.1. Onucanne npuHuMna

IIporpaMmMa, koTopad B npouecce paboTh BR3HIBAET caMy cebs, HoO
MeHBLIeH pazMepHOCTH, HazbiBaeTed pexyppenmuoii. B Ilackane nenn-
3 cHeNaTh PpeKyppeHTHOH caMy TIPOrpaMMy, Ho MOXXHO HaTTHCATD
PEKYPPEHTHYIO NOANporpaMMy (nponeaypy HiH dyHkH0). Takaa
NOATTpOrpaMMa GYIeT cofiepikaTh B CBOEM Telle X0TA 6B OAHH BH30B
NOANPOrPaMMBI € TOUHO TAKHM e HMeHeM'.

Xorenoch OB cpasy TpeaylpeauTh Bac, YTC 114 CAMOCTOSATENBHOTO
HANHCAHNA PeKYPPeHTHOH ToATIpOrpaMMbl TpebyeTes ocobeHHBIH TTog-
xoa B MBnennH. [lo xpaiineii Mepe HaM He H3BECTHO TAPAHTHPOBAH-
HOW MeTOAMKH 006yUeHNa peKyppPeHTHOMY NporpaMMHpoBaimio. Mu
NIOCTAPAEMCsI Ha TPHMepax TTOKa3aTh BaM 0CHOBHEIE TPHHLMITH PpeKyp-
CHH H NPOrpaMMHpOBaHHsl peKyppeHTHBIX moanporpaMM. Haneemcs,
YTO 3TO NO3BOAHT BaM TIPOHHKHYTHCA KPacoTOH H 04apOBaHHEM PeKyp-
PEHTHOTO PellleNHA 3a/1a9 H HAYIHThCA UX PEaJIH30BEIBATD.

! Boofiue rosops, He 00a3aTeNbHO, YTOOH NOATPOTPAMMA BBI3BIBAA CAMY
ceba. OHa MOXET BEIBHBATH APYTYIO MOATIPOTPAMMY, KOTopast GYAET B CBOIO
OuYepEnD BH3HBATh NEPBYI0. Mmn 3Ta KOHCTpYKIMA MOxkeT OwTh eme Gonee
cAOKHON ¥ 3anyTanHoH. Bo BCeX aTHX clyyasx NMPHHATO TOBOPHTL O Pé-
KYPCHA.
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Haneemcs, BB 06paTHIM BHHMAHWE Ha ITABHBIH NpH3HAK («3a-
KOH») PeKyPCHH — HCIIOJNB30BAHHE PEIIEHUs TaKoH e 3afauM, HO
MeHbIUel pasMepHocTH. Peltenne Gonpiioif 3a71au cCBITAeTCA Ha pe-
nieHHe (Takoe Je) Menblei. To, B cBolo ouepens, elle MeHblileH. M Tak
IO... 0 KAaKHX Nop? 371ech BOSHHKAET BTOPOH «3aK0H» PEKYPCHH: JUIA
HEKOTOPOH PASMEPHOCTH, CaMOi MaeHBKOMH, pellieHHe TOIKHO GRITH
N PHMHTHBHEIM H H3BeCTHBIM. IIpH CCRINMKaX Ha pelieHHA Bee Gomee
MeJKHX 337129 HYKHO KOTAa-HHOYAb OCTAHOBHTHCA.

B xauecTBe NepBOro NpHMepa NPHBEAEM oTTpesieNieHHe paxTopHANA.
HepekyppentHoe onpenenenne: n/ — IpoH3BefieHHe TIepBBIX 72 HAaTy-
PanbHEIX YHCE.

PexyppenTHoe onpefeneHHe cOCTONT U3 ABYX yacTeil. llepBan
YacTh — peKyppeHTHRIH Tlepexon: #!f = (n — 1)! x n. Bropaa uacts —
ocraHoBKa: 1! = 1. Tax, IpH peKyppeHTHOM BEIUHCIEHHH 4! BEIZ0BETCA
N POrpaMMa BEIYHCIEHHA 3!, 0Ha BBI30BET BRIUHCIeHHe 2!, 0Ha BHI-
30BeT BEUHcaeHHe 11, ero 3Hauenne napecTHo (=1) 1 GyaeT BHAAHO
nas seiuncnenns 2! (=1 x 2), ero peaynsrar (=2) — A19 BEIYHCIEHHA
3! (=2 x 3), a ero pesyasrar (=6) — 1149 BHYHCIEHHS, HAKOHeL,
4! (=6 x 4=24). IToT nporecc oTpaxken Ha puc. 20.1. IIpn kaxnoM
BEI30BE PEKYPCHH TIPOLECC BEIYHCIEHHS NPHOCTAHABAHBAJICS, 3aT10-
MHHAA CBOE TEKYIIEe COCTOSTHHE, H NPOUCXOANI0 BHIUHCIeHHEe TaKoH
e 3a7a9H, HO MeHbIIeH pasMepHOCTH.

41=31*4 =6*4=24
Lo ai=2i3 =2@
Lo=ira =1

=g 4

Puc. 20.1. NocneaoBaTensHoe o6palleHHe K NOANPOTpamme
NpY PeRyPPEHTHOM BbIMMCNEHWH (HAKTOpHaNa

PaccMotphy moanporpaMMy Ha [lackane, koTopad paGoraer omn-
caHHBEIM 06pasoM. Tak Kak pe3yabTaToM TOATIPOTPAMME] ABIAETCA
UHCIIo, Henoab3yeM (PYHKIMIO, BOSBPANIAIRINYIO IeJoYHCIeHHOe 3HA-

1
yeHHe'.

! 3navenns dyHKuHA dbakTopran #f naxke NPH He cUEHb GOABITAX 3HAYEHH-
AX R CTAHOBATEA 0YeHb OonblkMA. T1oaToMY npasuibHee HH110 O HENONB-
30BaTh AJA THIIa BO3BPAMIAEMOT0 3HaUeHHA GYHKINHA Goabmylo pasMep-
HOCTD, ueM nteger. XoTa 6w longint.
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Mpumep 20.1. PekyppeHTHaA hyHKUMA BUIMMCAEHMA hakToprana
function Fact{n:integer).integer:

begin
if n=1 then { Ecnu pbumcnaerca 11,
ero 3HAYEHWE WIBECTHO }
Fact:=1 { v pasHo 1}
else { Ecim n He pasHo 1 }

Fact:=Fact{n-1)*n { WCnonb3yeMw PexyppeHTHHA Bbi30E }

end;

BDSMO}KHD, BBl YK€ OINEHHIH 3JIEraiTHOCTE TAKOra peieHnd 1no
CpaBHEHHID C TPAAHLHOHHBIM (KOTO])OE HCIIOOb3YET MTHKN OT 1 aon
H HaKaTIJTHBaeT 3HadcHlie QJaKTD])Ha.Ha ]'JDCJ]B,I[OBaTBJ]]:HD). Ho ouens
BAKHO cpa3y NMpeaynpednTh Bac, YTo HCIOAL30BaTh peKyppeHTHOE
pemenye HYXHO TOJIBKO IIPH HBOﬁXDI{HMDCTH. Hpoﬁﬂema B TOM, 4UTOD
NPH PEATHIALHH PEKYPCHH TTIPOHCXOANT BHI3OB TTIOATIPOTpaMM. A BHI3OB
noaAnporpaMM 114 KOMIIBIOTEPA CONTPAXKEH C JOTIOIHHTEIbHBIMH Ha-
KAaAHBIMH pacxofamn’. IloaToMy eciH HepeKyppeHTHOe pellleHHe H3-
BECTHO H He Tpeﬁye'r OT TTpOTPpaMMHCTa 3SHAYHTENBHBIX yCHJlHﬁ Ha CBOID
peaTH3alHIo, npeanodTHTeIbHeE HEITOOb30BATh €I'0. Henonszopanie
pelcypcnn HBJ]BCDDﬁpaSHD TOJBKO TIDH 3HAYHTENBHEBIY 3ATPYAHEHHAX
B NPOTPaMMHPOBAHHH ZPYTOTo, HEPEKYppeHTHOTO, BapHaHTa. JIn6o
TIIPH €ro OTCYTCTBHH.

3ananne 20.1. HamunmTe pekyppeHTHYIO NPOrpaMMy, KoTopad
BBOZHT ¢ KJIABHATYPBI YHCIIO # M BBIYHCIAET #-1 3eMEHT TToCAe/10Ba-
TeapbHOCTH PHboHaTIH (NOCAEA0BATETBHOCTE YHCE, HAUHHAIOLIAACS
€ ABYX eIMHHII, B KOTOPOH KaXABIH NOCNeAYIONHH 31eMENHT ABASeTCA
CYMMOH ABYX ITpeABIAYIIHX ).

NPUMEYAHWUE

Mu HPOCHM 6aC SHIMHCALIMG AEMEHN HOCACO0BAMEABHOCE  SPUBoHM ML
PERYPPEHmHBAT CROCOBOM MOAbKO DS MOT0, MMOBH 86 HA 3MOat APOCHION

! Ecin BaM MHTEPECHO, IPH EBISOBE NOANIPOTPaMM TIPOLECCOD AGIKEH TIPHO-
CTAHOBHTH BLIYHCAEHRE TEKYIEH 3a71aUH W HAYATE PEITATH HOBYIO. UToOH oH
HMEJ BOSMOKHOCTE BEPHYTBCH B TO XK€ CBOE COCTOAHMNE, B KOTODOM HAaXOAHI -
¢ 10 TPHOCTAHOBKA, TIPOIECCOD A0 MKEH 3aHOMHHTE BCIO TEKYU[YIO $CPERY
BHYHCAEHNH». A OCTEe BOIBPATa B 5TO MECTO — BOCCTAHOBMTE BCIO «CPERY
BEIUMCTTEHRIS 06paTHO. DTO 3aHOMHHAHHE M BOCCTAHOBAEHNE TPEDYET He-
KOTOPOTO, HE CIMLIKOM KOPOTKOTO, BPEMEHH.
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H HOHSIHOM APUMCPE HOMPEHHUPOSAHCH MUCAIMD DEKYPPEHIMHBIC NPOTPaBathi.
B deacmeumeasrioomu wicaa Pubonawn uit 8 Kochr capac He HYICHO Ghriic-
ARG, PERYOPEHHO, HOMIOMY HINO FDH SHOM! MHONCECHIBD HAMAABHAX JHAMCHI
HOCACO0BAMEABHOCHIE GLIMHCATEMCR JaK060 atioto pa3. TTpu amoat caowenooms pe-
KYDPEHHOIO pesiennisl coomasanem rpuscpro 2% (1d¢ i — Homep eeIicaScaiono
sacuerma nocacdosameaskocnit). BB mo spean Rax nocacdosameasHoe serHcacH
BCEX ACMEHINOS NO HOPAOKY, 3AHOMIHAS 6CC10 ALty 08 HPCONOYHiUX, mpebycm
nopsdka IXn Desicmeit.

Ypok 20.2. XaHoickne HaliHN

OXRHNM U3 JYYIIHX NPAMEPOB LHeJecoobPasHOCTH HCNONB30Ba-
HHA PeKYPCHH ABAAETCA pellleHHe 3agaul o XaHoHCKMX HGamaax.
ITocTaHoBKa 3aaUM TAaKOBa: HMeeTCs] TPH CTeP:KHA, Ha OJMH U3 Ko-
TOPHIX HaZeTa CTOITKA M3 HeCKOABKHY JUCKOB (72), Bce OHH PasHOTro
pasmMepa, cCHU3Y GOJBIIETO HAMETPA, CBEPXY — MEHBIIEro (Kak JeT-
ckast TupamMuaka, puc. 20.2). HyxHo nepesoXHTh Bce AMCKH € 5TOTO
CTepXHA Ha cocenniit. [Ipy 5ToM HeobxonMMOo cOGIIONATE JBa TPABH-
aa: 1) mepexaagbiBaTh AMCKH MOXHO TOJBKO TI0 OIHOMY; 2) HHKOT/A
IMCK BOBINETO AHAMETPA He IOTKEH JEKATh TOBEPX AHCKA MEHBILIET0
AHaMeTpA.

A B c

Puc. 20.2. XaHolckKe GaliHK

Jlna neGompIioro KOMHYECTBA AHCKOB (17151 TpeX, HAHPHMEP ) 3a71a4a
KaxkeTcsd HeclokHoH. Ho IpH yBeAHYeHHH Ylcaa THCKOB CIOKHOCTD
HAXOX/eHHs pellleHHd {TIocAef0BaTelbHOCTH NepeKaaablBalNs JHC-
KOB) pe3ko yBenwunBaeTcs. Haxoxenne yHHBepcalbHOTO pellleHHA
NpeAcTABASETCS 3aTPYIHHTEIbHBIM.

IIpoananusupoBaB pellleHle, MOXKHO YBHAETh, HAIPHMep, cle-
myfomee. YToGH NepPeNlmKUTh CTOTTKY ¢ OXHOTO CTEPKHA Ha ApYrof,
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HYXHO B KaKo#-ToO MOMEHT TIepeJIOKHTh CaMBIil HIDKHMIH auck. 3T1o
BO3MOJKHO TONBKO B TOM CJydae, €CTH HAa TePBOM CTEPKHE HAeTo
3TO caMoe GoJBIIoe KOO, 2 BTOPOH CTEPKEeHb TYCTOH. SHAUMT, Bee
ocTanbHBIe AHCcKH (n—1) Haxoaatca Ha TperheM aucke. [lonyuaeres,
HYKHO NEPENKHTE CTONKY H3 #2—1 AWCKOB Ha TPeTHI CTepXeHb, N0-
TOM TEPENoXKHTh TTOCAeHHI AWCK Ha BTopol crepxens. OcTaerca
NepenoXXHTh CTOTKY U3 #—1 AMCKa HAa BTOPOH CTepkeHb. Taxoe omH-
CAHHe PellleHHA KaK Pas H ABJASAETCA PeKyPPeHTHBIM. 3alHIleM ero
Bomee bopmanbHo.

MNpumep 20.2. PekyppeHTHOE onNWcaHWe peweHMWA 334341 0 XaHOWCKMX
BallHsx

procedure NepenoxuTLCTONKYIMCKOR(
N { CrkonbKo AWCKCE } .
Al C rkaxoro cTepwHa } \
B { Ha kakod cTepweHs }
C | Yepez Haxoil CTepweHs } :integer);

begin
if N =1 then
NepenownTefuck(A, B)
else
begin

NepenowuteCronkyuckos(N-1, A, C, B);
NepenokutefucK(A, C);
NepencwuteCronkyfuckes(N-1, C, B, A)
end
end;

JTa npolleflypa, KOHeuHo, HalTicana He Ha Ilackane. M#l coxpa-
HHJIH CTPYKTYpY Tpoueaypsl [lackans, Ho NO3BOAMNH cebe HA3BATD
N polleypy N0-PyCcCKH M HCIIOTh30BANH BHI3OB HecylllecTBYIOMeH Npo-
nenypsl NepenowuTe/luck. Takske MBI clenany AONyIleHHe, UTO CTEPKHH
N POHYMEPOBaHH NedbMH yncnaMi. Ham GBIT0 BaKHO NPOACHHTE
cMBica Ges ymepba A8 NOHMMaHHA, HO TPH 3TOM MBL TOCTAPANHCH
MaKCHMAThHO TPHOIM3HTE NPONeAYPY K cHHTakcHey Tlackans.

3ananne 20.2. HcenpaBbTe npHBeAeHHYIO B NpuMepe 20.2
N pPOLEAYPY TaK, YTOOBL OHA BHIBOAMIIA HA SKPaH NOCTeA0BATENbHOCTE
NepeKIa I BaHAs AUCKOB, HeoOXOANMYIO AN NepeKIafbiBaHHA CTOT-
KM 13 5 ZHCKOB. Y6eanTech, UTO Pe3yabTaT cofepxHT 31 nepexnansl-
BaHHeE.
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Ypok 20.3. CtpyKkTypa peKyppeHTHOM
noANporpammol

I1 punino Bpems chopMyIHPOBATH MPABUIA HATIHCRHUA PEKYPPEHTHOH
NoAT pOrpaMMbl. Bo-nepBbix, 00543aTeABHO HY/KHO TIOCTABHTD YCAOBHE
OCTAHOBKHW — YCJOBHE TOTO, YTO PA3MEPHOCTL 3aaUHd CTaaa TAKoi
MANEHBKOH, YTO €€ MOMKHO BBIYHCANTE/BbITIONIHHTE TIPOCTHIM, HEPEKY P-
PEHTHBIM c11ocofoM. Bo-BTOpEIX, OPTRHM30BATH PEKY DPEHTHBIN TIEpex0
K 3a7aue MeHblineli pasmepnocTi. To ecTh BCTABUTL B TE/10 TIGAT POTPAM-
MBI BHI30B MOATIPOTPAMMBI € TAKHM K€ HMEHEM, UTO W CaMa OTIHCHI-
BAEMasi MOATIPOTPAMMA, ¥ KOTOPOM MEHBLIINH TIApaMeTp Pa3MEPHOCTH.

CaMmasi IpocTasi peKyppeHTHAs TIPOTpaMMa — TaK Ha3bIBAEMasn
xeocmoeas pexypcus. B 3ToM cayyae peKyppPeHTHHBIH BLI30B CTOHT
nocaeAHeH KOMaHI0H PpeKYPPeHTHOH nmoanporpaMybl. Takoe HCnosb-
30BAaHHE PEKYPCHH JIETKO A4 TOHHMAHHA, H MBl HHIKE NPENI0KHAM
BaM HAMHCATH HECKOJBKO TAKHX MporpaMM. Ho HyXHO c03HABaTE, UTO
TPAaKTHYECKOTO MPHMEHEHHA TAKOE PEeNIeHUE HE UMEET, MOTOMY UTO
€T0 MOKHO JIETKO TIPEBPATHTL B LUK While, KOTOPBIH, B OTAWYHE OT
MHOTOUHC/EHHEIX BHI30BOB PEKYPPEHTHEIX TIOATIPOTPAMM, HE HMEET
HaKJAAHbIX PACXOJI0B NMPH BHITIOAHEHHH.

Jlas peanuzaniii XBOCTOBOM PEKYPCHH MOKHO NOAL30BATHCS NMPO-
cToH cxemMoii:

1) npoBepsaeM ycJA0BHSA BHIX0/A N3 PEKYPCHH («HAYanbHOE» 3HAYEHHE
APTYMEHTA);

2) eCJH OHO BHINOJTHSETCS — NPHCBAHBAEM 3HAYEHHE (H KOHell ),

3) ecnM HeT — BHINIOJNHAEM HYKHEIe Ha 3TOM Liare AeficTBHS H

4) BHI3BIBaeM cebsl ¢ MEHBIINM apryMeHTOM.

Mpumep 20.3. PekyppeHTHO® pelUeHHE 33Aa4M: ¢ KNaBUATyPB BBOAATCH
Lenble Y1caa, NoKa He ByAeT BBEAEH HOMb, NOCHKUTATh MX
CyMmy
function Sum:integer:
var x:integer;

begin
readin(x);
if x=0 then
Sum:=0
else
Sum:=x+5um

end:
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3ananne 20.3. HanunnTe pekyppeHTHYIO N1 POrpaMMy, KoTopad
BBOJNT C KNAaBHATYPH! WP, noka He GyaeT BBefeH 0, M BHIBOANT MX
B 06paTHOM nopsAfKe.

NPUMEYAHHE

Ucnoaszosanms X6ocmosyo pekypetio Hateem Cabica MOABKO daA HAMAdbHO-
0 OBYMHCHIA HARUCANING PEKYPPEHMHEX potpac. TTpit Pettchiis JeRcmeumeaso
PeKYDpCHMNEX 30004 X80CHIO60R peRypcuct He ofosmuce. Kax npagude, on
Codipacant & Cebe HECKOABKO PERYPDEHIHbX 8630608,

Ypok 20.4. Mpumep peKypPEHTHOIO
peleHus HepeKyppPeHTHON
3aAaun

PaccMoTpuy 3aady HaX0XAEHHA NPHEIHXEHHOTO 3HAYEHHA KOp-
Hs HekoTopoH pyHxunM f(x) Ha oTpeske [4,h]. PewinM a1y 3amauy
MeTO/IOM IeJleHHsl 0Tpe3Ka TionionaM. Penienne neficTBUTENBHO NPH
YCIOBHH, YTO Ha oTpeske [a,b] byHkuna f(x) HempepbiBHA H HMeET
e/IHHCTBEHHBIH KopeHb. BynieM HckaTh pellleHHe ¢ TOUHOCTBIO £, TO ECTh
HaliieHHBIH KOpeHb GYAeT OTAIUAThCA 0T HCTHHHOTO He G07ee YeM Ha &.

MeTon pemenns npoct. HaiineM cepeamny oTpeska M BEIYHCIHM
aHavyeHue f(x) B aToi Touke. Ecnw snauenue f(x) 154 eBoi rpaHHIIbI
OTpe3Ka HMeeT 3HAK OTAHYHBIA OT 3HAKA CEPelHHBI, TO KOPEeHb Haxo-
INTCA CNEBA OT cepeTHHBL. ECcH 3HaKH 0HHAKOBH, TO KOpeHb Haxo-
IATCA crpaBa. ByneM NoBTOpATD 3T0 AeHCTBHE 119 COOTBETCTBYIOIIEH
TIOJIOBHHE! OTPe3Ka JI0 TexX Nop, NOKA eTo JTHHA He CTAHET MEHble
¢. Toraa n06y10 TOYKY Ha OTpe3Ke MOKHO CUHTATH TIPHOIMKEHHEIM
3HAYEHHEM KOPHA.

B on1canny pelleHHs ABHO NPOCIEXHBAETCS PEKy PPEHTHAA CXeMa:
pellieHHeE 3a/1a4H CBOANTCA K pellleHHIo TaKoH Ke, HO MeHbIIeH pas-
MepHOCTH {NIOJIOBHHA OTpe3Ka) H eCTh YCIOBHE OCTAHOBKH PEKYPCHH
{ AnMHa OTpeska MeHBbILE €).

Mpumep 20.3. PekyppeHTHOE peLeHWE 3842491 HAXOXAEHMA NPUSIMKEHHOTD
3HAYEHHA KOPHA hyHKLHUM (METOAOM AENEHMA OTPE3Ka No-
nosam)

function Dichotomy{a,b,eps:real):real;
var c:real;
begin
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c:=(a+b}/2;
it b-a<eps then
Dichotomy :=c
else
if fla)*f{c)<0 then
Dichotomy:=Dichotomy(a,.c.eps)
else
Dichotomy :=Dichotomy(c.b.eps)

end;

I1pn 3TOM MBI MOAATAEM, 9TO ONHcanne GyHKUAH f(xX) HaBecTHO
H NPHBEJIEHO palnee.

XoTs 3TO pellicHHe AANHON 337291 X0pOoIl0 YKIAABIBACTCA B PEKyp-
PEHTHYID CXEMY, TOPA3A0 AYYIlIe HCNOAL30BATh IIHKA while 1 oGoiTHCD
Napoil AONOIHATEABHBIX NEPEMEnnEIX @ M b. [1primenenne 3pech pe-
KYPCHH Helleaecoo0pasno.

Ypok 20.5. Mpumep pekyppeHTHOrO
peleH’s peKyppPeHTHOM 3aaa4K

Ilycth TpebyeTcst BHIBECTH HA SKPAaH BCE NBOMYHBIE BEKTOPA BECA 1
AAMHE k, TO €CTH BCE NMOCIEA0BATENBHOCTH, COCTOANME M3 72 IHpp O
H 1, B KOTOpEIX poBHO k ennnHLL. «JloboBoe» pemenne 5ToH 3a1a4n
COCTOMT B TOM, 4TOOBI NepedMpaTh BCE BO3MOKHBIE ABOHYHBIE YHCA
AAHHBI #, CYNTATH B HAX KOJHYECTBO €HHHII H BHIBOAMTEL HA 3KpPaH
TOJMBKO T€, B KOTOPHIX OKa3anochk k ennnuil. Takoe peineHne paGoTaer,
HO ouenb HeadbexTHBHO. (Juens GOAbNIOE KOINYECTBO YyHcen DyaeT
NOPOKAEHD 3psi M 0TGpOIIEHD.

[TpaBnarHEe HAYYHTHECA CPA3Y MOPOXKAATE TOALKC HYAKHBIE YHCAA.
I1pn MCOMB3OBAHMM PEKYPCHH 3T0 OKA3BIBAETCH JIETKO W yA0DHO.
ANTOPMTM TAKOH: TOCTABHM Ha NEPBYIO NMO3ULNIO cHavana 0, motom 1.
Ecau M1 noctaenau 0, To Ha ocTaBuieiica #—1 MO3NIIAK HYKHO pac-
CTABMTD BCE T€ JK€ K €AMHHIL A €CJIH MBI ITOCTaBHAN 1, TO Ha ocTaBlIEH-
cs1 n—1 mo3nunn octanock paccTaBuTh eme k—1 eaunnuy. Bor n Bee
peimenne. HyXHO TOABKO B KAXKAOM cayyae 100aBHTD T1POBEPKY TOTO,
YTO TAKAA PACCTATIOBKA BO3MOKHA: YTO YHCIIO PACCTABASIEMBIX EAMHHIT
He 00JbIIE YHCAR OCTABIIMXCA MO3HIMH H YTO OHO HE MEHBIIIE HY 5.
A Takxe YCIOBHE OKOHYANHWA PEKY PCHN: YTO YHCIIO IO3UITHH He CTaNo
paBHO 1 {TOTZIa MOKHO TIOCTABHTDb Ha Hee O nau 1).
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OCTaJ] OCh NOAYMAaTDh e1le 06 OJHOM! KaK BRIBOJHTD NOJYYHBINYIOCA
NnocaeNoOBATEIBHOCTE. Bezu; Hall aJATOpHTM NOPOXOaeT NOoCIeq0BA-
TEABHOCTH TIOCTEINIEHHO, MO OI[HO]‘:I umj)pe. HPH 3TOM CUHTAETCH, YTO
Ha TEKYIIYIO NO3HIHI0 CTABHM 0 HITH 1, a4 Ha TeX NO3HIHAX, KOTOPhIe
ykKe paccMOoTpeHE!, THGpPH yxKe paccTapAeHE]. 3HA4YHT, HYXHO IAe-To
XPaHHThk 3TH pacCTaBJIeHHBIE ]_I]’I[])pbl H BBEIBOJHTHh TEKYINYIO TIOCTTEN0-
BATEABHOCTE B TOT MOMEHT, KOI[Ta CTABHTCA NNOCTAHAA umj)pa. .qume
BCETO 04 aTOMH nean NoAXoANT ]'J]Oﬁa.ﬂ]:H]:]]‘:I MaCCHB NJIHHEI 603]]:]].]8]‘31,
yeM #. UTo6BI NPH YCTAHOBKE B MACCHB HOBOH TIM(PHI He BRICYMTHIBATH
MNMO3HINHID, Ha KOTOPYI0 OHa J0MXHa 6]:]be TNOCTaBJEHA, TIPOIILE pacCTaB-
JATE ].IPI[])P]:] He € Ha4ada B KOHEL, a C KOHLa B HAa4a10. Torz[a napaMeTp
7 (4NCao TOSHIMH, Ha KOTOPEIE TIPeACTONT PAcCTABMTE 2 €NMHHLL) U
GyneT HOMepOM TOH TNO3HLHH, HA KOTOPYIO YCTAHABIHBAEM TEKYINYIO
uHgpy.

HDC.HBI[HHH TOHKOCTE — pEeKyppeHTHad NoAnporpaMmMa A0J3Ha
3HaTh HCXOAHYIO JOHRY N10oCae0BaTeIbHOCTH. 3T0 HY¥HO, ‘-.ITDﬁbI
3HATh, KaKoH AJIHHBI IBOHYHYIC NMOCAE0BAaTEABHOCTE BEIBOJHTE Ha
axpad. [ polile Bcero XpaHHuTh ee B II06ATEHON MepeMeHHoH.

Mpumep 20.4. TIOPOXAERHME BCEX ABOWYHLIX NOCAEAOBATELHOCTER
ANVHBI N, B KOTOPLIX POBHO k eAMHHL

var a:array[1l..100] of integer; { MaccWe ons xpaHeHus
NOPOKAAEHCH NOCNenoBaTENLHOCTH }
i,dlina:integer; { CyeTyWKk UMKNA M ONWHA
NOCRenoBaTeNsHOCTH
ONA BHBOOA HA 3KPAH }
procedure Rasstanovka(n.k:integer):
begin
if n=1 then { Ecnu occTanack ofHa no3uuus }
begin
a[nl:=k; { ¥YcTaHaBnupaew Ha nepsyn noduuuio 0 umW 1.
To eCTh YUCAQ OCTABWMXCA EOHHML,
(KCTOpPOE XPAHWTCH B NEPEMeHHOl k) )
for i:=1 to dlina do
write{a[i]): { BYBOOMM NG OfHOR BCE UMBPH }
writeln
end
else
begin
aln]:=0; { CTaBum Ha n-p nozuump "0" }
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if n-1>=k then { Ecnu 4MCnO no3MUMA HE HEHbWe
YACNa PACCTABRAEHLX E€IMHHL }
Rasstanovka(n-1,k); | Paccraensen
Ha Nn-1 nNo3uumd kK enuHul }
afn]:=1; { Crasum H& n-p nozuump "1" }
if k-1>=0 then { ECNW 4YWCNC pacCTaBNAEMbX efguHML
HE MEHLWe Hyna }
Rasstanovka(n-1,k-1); { Paccrasnaem
Ha n-1 noavumd k-1 envHduy }
end
end;
begin
dlina:=6;
Rasstanovka{dlina.3);
end.

BeiBoADI
1. Ilporpamma, koTOpas B IpoIecce CBoei paboTh 00palaeTca K ca-
MOH cefe, HA3BIBAETCA PEKYPPEHTHOM.

2. PexyppenThas nporpaMMa J10/5KHa COEPKAT NPOBEPKY YCA0BHA
OKOHYANHS PEKYPCHH H BLIZ0OB CAMOH cedsi MEHBIIEH PAZMEPHOCTH.

3. HMcnoaszosanne PEKYPCHH DATHOHAABHO TOALKCO B TOM CAYy4acg,
€CJAH HET BO3MOKHOCTH HAIMHCAThL Hepexyppenmb]ﬁ AJNropHT™.

KoHTponbHbIE BONPOCHI

1. KakuMH AByMA CBOWCTBAMM ROJKHa 00JMafaTh peKyppeHTHAA
nporpaMma?

2. Yewm xopollo W YeM NJIOX0 HCNOJNB30BaHHE PEKYPPeHTHBIX NoJ-
npoTpaMM?

3. B kakoM cayuae peKypcHsl HaSEIBaeTCsl XBOCTOBOH ?



NMPUNTOXXEHMUE 1
JJIeMeHTbl OJIOK-CXem



TaBnuua MN.1. SnemeHTbl GAOK-CXEM

HaumeHosanue | OBo3HaHeHHe Onucanue

Hagano/xoxen Hauano n xoneu nwobol 6nox-
CXEMBI

Jletictene Jwboe npocToe {(1nHERHOE)

aeHcTBRE, KpOME BBOAA-BHBOAA,
HaIpPHAMEP ONEpaTop NPHCBAMBa-
HHA(A==B+ ()

Yenosue BerBnenne anroputMa. Fimeer

ABa BRHIXoAa — <flas 1 «HeTs».
[IpoBepaerca ycaoBne, 3anucan-
HOE BHYTpH Oaoka. Ecan yenosne
HCTHHHO — AANEE BHIIOIHAET
YacTh GIOK-CXEME IO MeTKe </[as.
Ecan noxno — no merke «Hers

Broza-BeiBoA Ofmenne anTopATMa € BHEUHAM

/ / | Mupom. [Tepsoe cioBo BHYTPH B0~
Ka Beeraa — <Beoa» nmm «Bripoas.
[lepBoe cNOBO O3HAYAET, UTC AAH-
HBIE 13 BHEWIHETO MAPa NONAZAK0T
B aNTOPHTM { BBOL); BTOPOE H3
AIrGPUTMA BHAANOTCA BO BHEIHHH
MHp { BRIBOZ)

IIpoueaypa Br130B anTopuTMa, HAMWCAH-

HOTO OTAETBHEIM MOLYTEM (TC
ecTh nMerumM cBoe « Havanos

1 <Koneu» ). Q851uno 370 Benomo-
TATEbHBIH aATOPHTM
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HaumeHoBaHHe

OBozHaUeHHe

Onucanue

Iuxn

CO CUETYHKOM

o

BryTpn 6ioka obEYHO YKa3HBa-
€TCA Bhipaxkenne Buaa [ =1, N. Do

03HAYAET, UTO HHIKECTENYIOUNE
BJ10KM ANropATMa (3aKAHYHBAKO-
WHecA BO3BPATOM K Giioky <L nin
€0 CUETYNKOM> } GyayT BHINGI-
HATHCA N pa3. To ecTs Ha KaxzgoM
ware unKIa nepementan [ dyaer
NOCTEAOBATENEHO NPHHAMATE
3Havennsa 67 1 ao N ¢ warom 1

Hecxoabko npumeyannii k Tabanue.

Ha azpike 610K-cxeM onepaTop IPHCBAHBAHHS NPHAATO 0G03HA-
4arh cTpeakol Baeso — A — B + C. Mu1 Mcnosbayem o0o3navente
TIPMCBAWBAHNS N3 A3bIKA [lackanb, TAK KAK B 3TOH KHHre HAM OHO
KaseTcs Gosee YMECTHBIM,

Ha aapixe 610K-cXeM MOKHO YCTAHOBMTD 1IAT LIHK/IA, HE PABHBINA
exnnHne: I =3, N, 2 — nepemennas 1 mensierea ot 3 no N ¢ marom 2.
Hnoraa s mureparype 0603HAYAI0T NapaMeTPRT H3IMEHEHHS WHKAA
co cueTyHKoM Tak: i — 1, N .

Bce 6mokn COEAHHAITCA MeX Y coboll TOHKMMH JHHHAMH, KOTO-
PBIE JOTXHEBI BEITH TOPH30HTAABHBIMH HJIH BEPTHKAJIBHBIMH (HO
He HaKJ]DHH]J]MH). CoeaMHaHTenbHAS JHHHSA BCeTAa A 0AKHa BXO-
JAHTh B 60K CBEPXY TI0CEPEAHHE, a BRIXOJHTDL CHH3Y TNIOCEDEIHHE.
Hcxaouenne cocTasaseT 6aok «YCIOBHE>, ¥ KOTOPOro BRIX0OAA ABa
H OHH MOI'YT OTXOJHTh BJI€BO, BIIpAB0 HJIH BHH3.

Kasxastit 610K 10MKeH HMETh POBHO OHH BXOA (CBEPXY) M POBHO
oAnH BEIXO] {cHH3Y). Mexniouenne cocrapnawt 6a10KkH Hadana-
KOHIa, 610K YCIOBHA H LIHK CO CYETIHKOM.



NMPUJIOXKEHUE 2
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Integer. Onucanne. Beoa. BuiBoa. Onepauuu

1.

Breaute ¢ KJIAaBHATY PRI 110 YHCIO. BriseanTe Ha SKpaHd caenyio-
mee 9YHCI0, YABOEHHOE 3HAYeHHE THCIA, TIPOTHBOTIONOKHOE YHCIO,
MOOYdb YHCIA, KBaApaT YHCIIa.

BeeanTe ¢ xnaBHaTYpH ABA NENBIX YHCAA. BoiBeAMTE HA 3KpaH
CYMMY YHCEN, Pa3HHILY MEXK/ly YMCAaMH, KBaJIpaT paZHOCTH MEXAY
YHCJIAMH, YAaCTHOE M OCTATOK OT /IeJIEHHs MEPBOTO YHCA HA BTOPOE.

Beeaure ¢ KJABHATYPH ABA HATYPAJABHBIX 9HCAA — AJHHHB CTO-
POH NpAMOYTOJABHHEA. BmieepuTe Ha SKPdaH NEPHMETD M Ndiank
npAMOYTOABPHHEA.

BeeauTe ¢ K1aBUATYPH KOOPAWHATHE TOUKH Ha TII0CKOCTH {11en0-
yucAeHHbIe). BEIBeanTe Ha 3Kpan KBAAPAT PACCTOAHNWA OT HAYAN
KOOPAWHAT 710 3TOH TOYKH.

Beeante ¢ knaBuaTypw uesnoe yHcao. BuiBeanTe Ha 3kpaH 4-10, 6-10
U 8-10 cteneny uucaa. [Ipn BHIUNCIEHMSIX MCTTOAB3YITTE MHHNMATD-
HOE KOJIIHYECTBO AeHCTBHIA.

Real. Onucanue. Beoa. BoiBoa. Onepauwu
M pbyHKLMK

6.

BeemuTe ¢ KIJaBHATYPBI BEIECTBEHHOE YHCIO. BrieauTe Ha SKpaH
(B HeaKCIIOHEHIIHAIBHOM B]’I,I[E) MOAyJab YHCA, KBaApaT YHCJIA,
YMHOXKEHHOE Ha B YHCI0, ApKTAHTEHC H TAaHTEHC YHCAA.

BeeanTe ¢ ka1aBHATYPBI BENIECTBEHHOE YHCAO {pPaAnyC OKPYK-
HocTH). BEiBenuTe Ha 3Kpan AJTHAY 3TOH OKPYKHOCTH H TIIOWIAAL
KpYra, KOTOPbIH OHA OTTHCHIBAET.
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8. BeenMTe ¢ K1aBHATYDPHI KOOPAHHATH TOUKH Ha IIOCKOCTH {IBa Be-
IllecTBeHHBIX UHcAa). BeIBeMTe Ha 5KpaH NoAsipHBIe KOOPIHHATHI
TOYKH { paccToAHNe OT TOYKH JI0 Hauaia KOOPAWHAT, YToJl HAKA0Ha
TIpsiMol, TpoBeieHHOH B TOUKY M3 Hauala KOOPAWHAT, K IpAMOi
OX), cunyc, KocMAYC W TaHTeHC yIia HaKJIoHa.

9. BeenMTe c KIaBHATYpPHI BelllecTBeHHOe UHCcA0. BriBeIHTe Ha 5KpaH
ee aHThe {1IENYIO YaCTh YHCAA), MAHTHCCY (ApODHYIO YacTh TMCAA)
H Gimkadilee HeJd0e K 3TOMY THCITY.

10. Bsemgute ¢ KIaBHATYPHI JBa BEIIECTBEHHBIX THCAA. BripeanTe
Ha 3KpaH HX CYMMY, PasHOCTh, IIPOH3BEAEHHE, JaCTHOE H TIEPBOE
YHCI0 B CTETIEHH BTOPOTO.

Real. 3anuck 1 BolMUCAEHHE BbIpAXEHUI

11. 3amucare Ha A3wxe Ilackans:

.z x+2,5_ . _ ,
ayy=|x Ty ’ 3,/ sin2x =
Yy =5 /M+ex+2-0053x;

8x

|5x— 6| 9

B) y= .
YT 3104 %

12. 3amucare Ha A3wixe Ilackans:
a) y=2/x-35;

-. 9 .
6y = dlogx-2|3+x |’

2% 2% = 1
B) y=—gz—.

13. BriuucanTh no AeicTBMAM 3HAUEHHE BLIPAXKEHHA C YKA3aHH-
€M A4S K&KAOTO AeHCTBHA THIA AaHHBX peayarrara { Real nan
Integer):

a)2-13 mod 7/3+sqr(d);
0y abs(8-sqrt(2/0.5)+4 mod 3);
B) 12%3 div 5/3.5+sqr(1).
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Char. OnucaHue. Beoa. BbiBOA. tDyHKu,uu‘

14.

13.

16.

17.

18.

BBenuTe ¢ KJIaBHATYPH CHMBOJ. BriBeIHTe Ha 3KpaH TPH CHM-
BOJa, clenyioure B Tabmnie ASCII nocne BBeileHHOTO CHMBOA.

C KTaBHATYpH BBOAATCA ABe JATHHCKHMe GYKBH (HEH3BECTHO,
GOIBIMX MW MATEIX ). BEIBeITE Ha 3KpaH, cTOMT 1 B andaeuTe
niepBas 6yksa mepen sropoii ([Ja/Her).

BeenmwTe ¢ KIaBHATYPH TPH CTPOKH. BriBeanTe Ha skpaH nocie-
JOBaTeTBHOCTD YEThIPEX CHMBOJOB, COCTABAEHHYIO H3: TePBOro
CHMBOJIa TIEPBOH CTPOKH; BTOPOTO CHMBOJIA BTOPOH CTPOKH; CHM-
BoJa, caefywomero (B ASCII) nocne nepeoro cHMBOJIA TpeTbelt
CTPOKH; CHMBOJA, npeiectTsyloniero {8 ASCII) BTopoMy cHM-
BOJTY TPeTheH CTPOKH.

Bseante ¢ x1aBHaTY P TOCIEA0BATEABHOCTD M3 YETHIPEX 3araaB-
HBIX OyKB nathHckoro andasuTa, IIpoBephTe, ABAAIDTCA JH 3TH
Y€THIpe CHMBO/1a oAPAA HAYIHMH OyKBaMH andasura.

C KJaBHATYPHI BBOASTCA TPH CHMBOJA: IHbPa, CHMBOJ TAKC
M enie o7Ha 11Mpa. BriBeAHTe Ha 3KPAH pe3yAbTAT ONMEPallHH.

Boolean. 3anuce BbipaXxeHUH

19.

MasecTHo, 9To B TeaTpanbsHOM OydeTe B Ipoaake OCTAANCH TONb-
KO IMOKOIAAKA H IOKoIaaHble koHdeThl. M Te 1 apyrne OpipatoT
MOJIOYHEIE H YepHble (TOPLKKE), ¢ opexaMH H 0e3, ¢ PPyKTOBOH
HAYHHKOH H 0e3 HAUHHKH.

CocTaBbTe 275 KAXKAOTO NYHKTA JOTHYCCKOC BRI DAAKEHNE, KOTOPOE
HCTHHHO, £€CJIH CAAA0CTL, K¥TLICHHAA B 6yE])€TC ABAAETCHAL

a) MOJOYHOH WOKOoAaAKoH;

6) kKoH(bETON YePHOTO IOKOIAAA € OPEXAMM,

B) YepHOH MOKONAIKOH 663 HATMHKH,

T} M37eIHeM H3 MOJIOYHOTO LOKOAA/A C HAUHHKOH 6e3 opexos;
1) MOKONAAKOH € HAYMHKOH WK koH(eTol 6e3 opexos;

€) M3AeAHEM H3 YePHOTO MoKoaaaa mnbo ¢ opexamu, 1H6O ¢ Ha-
YHHKOH (HO HE OIHOBPEMEHHO);

! Tlpn HeoHxoanmocTn nenoabsylite dbynkumio UPCase(x}, ona npeobpasyer
CTPOYHYIO TAaTHHCKYIO GYKBY B ponhcHyo. JIiofo# Apyroii caMBon ocTaeTes
Be3 n3Menenni.
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%) MoToUHOI KoHbeTol 6e3 OpexoB H HATHHKH WITH YepHOH 1110-
KONAIKOH ¢ OpexamH;
3) MOJTOYHOH 1OKOIARKOH He3 HAUHHKH WITH ¢ OpeXaMH.

Pesym:.TaT Kax0re JOTHYeCKOro BEIPpAaXXeHHd BhIBEJHTE Ha 3KpaH.

Boolean. Boluncnenue sbipaxeHui

20.

21.

If.
22.

3amumHTe Ha A3bike Ilackans BEIpaKeHHE, KOTOPOE HCTHHHO,
€CJIH NIepeMenHaa x TTPHHAaAAEXHT Sa]J_ITpHXOBaHHOﬁ obnacTH:

6) 7ZA
1 2 3 X
% 7
B) r
1 3 X

3anviuxte Ha a3vike [lackanb BLIpaskeHHeE, KOTOPOE HCTHHHD,
€CJIH NepeMeHHan A

a) npuHazaexkuT obaactu [—1; 1] U [3; 5];

0) He mpunaaaexnt obaactn [-1; 1] U [3; 5];

B) IpuHaaaeKnT obaacth [—oe; 1] U [2; 4] U [5; + 2],

MpocTbie cpaBHenna. Min/max/cpeaHui

Beecti ¢ KIaBHATY DB 2 PA3THYHBIX JHRCAA. BripecTH 60)’[])]]_[66
H3 HHX.
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23. BBecTH ¢ KIABHATYpPH 3 pa3NHYHHIX uMcia. BeiBecTH MeHBILee
M3 HHX.

24. BBecTH ¢ KTABHATYpPH 3 pasiIHYHHX yHcaa. BeiBecTH Hx B no-
psiiKe BO3pACTAHMA.

25. BBecTH ¢ KJaBHMATYpH YHcio. BEIBecTH Ha sKpaH 3HaK YHCAA
(+1 — ecm uncao Goapine Hynd, —1 — ec M YHCAO MEHbIIe HY A,
0 — ecau unciI0 paBHO HYJIO).

26. BsecTH ¢ x1aBMATYpH 4 yHcaa. BeIBeCTH Ha 3KpaH HoMep HaH-
GOIBINEro M3 HHX.

27. BBecTM ¢ kAaBHATYPhl HATYPaAbHOE YNCA0. BriBecTH, siBaseTCS
JIW YHCIO ABY3HATHBIM.

If. YpaBHeHUA N HepaBeHCTBA
C napameTpamu

Jna sapannii 28—32: 114 nio6BIX @ 1 b, BBeIEHHEIX ¢ KTABHATYPEI!
28. Pemmnts ypaBHeHHe ax + b = 0.
29. Penmtb ypaBHenHue ax’+ bx = 0.
30. Penmth HepapeHcTBO ax + b < 0.
31. Penmts ypaBuenue alx| = b.
32. Penmth HepaBeHcTBO ax’ + b = ().

33. Penmirts ypaBrenne ax’ + bx? + ¢ = ) ans1 100bIx a, b 1 ¢, BBEAEH-
HBIX C KJIaBHATYPHI.

For. MNepeuncnenun

34. Bseaurte ¢ knapuarypsl 10 uncen. BriBeante Ha sKpaH TpoHs-
BelleHHe STHX YHCell.

35. BeiBeaMTe Ha SKPaH TIOCAEAOBATEALHOCTD NEPBHIX 2(-TH Heuer-
Hex uncen (1,3, 5,7, ).

36. BriBeawTe Ha s5KpaH TepBbie 15 yncen MOCAeA0BATENBHOCTH!
1,4,7,10,13, ...

37. BeIBeaMTe Ha 5KpaH MOCALA0BATENLHOCTD YETHBIX ticen oT —30
o +30.
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38.

39.

MpunoxeHue 2. 3aaa4u

Beeante ¢ KITAaBHATYPH ABa LEJABIX HEYETHBRIX JHCTA (]'[BPBOB
603]]3]].[8 BTDPDI’O). BriseauTe Ha SKpaH Nocae0BATEABHOCTE He-
YETHBIX YHCET, PACTIONOKEHHBIX MEX Y 3 THMH YHC/TaMH.

BriBeguTe Ha 3KpaH nepshie 2( yHceN NOCAeNOBATENbHOCTH
Dubonauun: 1, 1, 2, 3, 5, 8, ... (kaxawii nocaeaywinmi paBeH
CyMMe ABYX MPeaBIAYIIHK ).

For. BoiuncneHmsa €o cHeTYMKOM LUKA

40.

41.

42,

43.

Beect ¢ knaBuatyph 10 uearx uncen. IlocuMTaTh KOJAHUECTBO
HEYETHBLIX.

BrigecT Tabaniy KyGoE neperix 10-TH HeUeTHEIX HATYPATBHBIX
uHce.

[Ipumep odopMaeHnA pelLeHH:

Hucno  KyG
1 1
3 27
5 125
7 343
9 729

BuiBecTi Tabauiy crenered ABOHKH (0T HyA€BOM A0 A€CATOMH ).

IIpymep odopMaeHHA pPElICHHA:
creneHs Pe3ynbTaT

BeiBecTH Ha 3KpaH Tabauily 3HAYEHHH BhIpakenud —24x7 + 5x—3
B IHaHAa30He oT —2 10 2 ¢ niaroM (,5.

puwmep:

________ Fommmme o

2.0 | -22.6
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15 | -15.9
1.0 | -10.4
0.5 | -6.1
0.0 | -3.0
0.5 | -1.1
1.0 | -0.4
15 | -0.9
2.0 | -2.6

Brecti ¢ KIaBHATY PRI ITOCTEA0BATENBHOCTE H3 5 BelllecTBEHHRBIX
YHCEeN, H NocJe BBOAA KaKA0I'0 YHC/Ta BRIBOAHTE Ha 3KPaH cpellHee
apH[])MBTH‘-IECKOE ]'JDJ]y‘-IBHHOﬁ HaCTH MoCAe0BaTEIbHOCTH.

For. Mepe6op co cpaBHEHUAMMU

45.

46.

47.

48.

49.

Beenurte ¢ knasHatyphl 10 HaTypanpHBIX uHcen. Buipennte Ha
5KpaH CYMMY HeTHBIX YHCell.

Bremure ¢ knapuatypsl 10 HaTypanbHBIX uncen. BriBeante w
3KpaH KOJMYECTBO ABY3HAUHBIX YHCE.

Breante ¢ xnapuaryps 10 aBysHauynwmx yncen. BoiBenute i
3KpaH cymMmy HHGP Tex B3 HMX, KOTOPEIE HE AeaATcs Ha 3.

Beeante ¢ knapnatypsl 10 uncen. BriBeante Ha 3KpaH KOAMUYECTBO
TeX U3 HUX, CHHYC KOTOpHIX 00Ablle KOCHHYCA.

Beeaute ¢ knapHaTypbl HATYpanbHOE uncao N. BrBeaute Hi
SKpaH T€ HaTypalbHBblE UMCAA, HE NMpeBHINAIINE N, KOTOpblE
neasTcaHa 13 nauna 7.

While-Repeat. Mouck

50. C x7naBHATYpPBI BBORATCS YHCAA, MOKA He OyeT BBeIeHO OTPHLIA-

51.

52,

TeabHoe yicao. IlocunTaTs HX KOTHYECTBO.

C KraBHATYpBl BBOAATCS YHCHAA, TOKA He GYIeT BBEAEHO YHCIO,
nensueeca Ha 5. [locuutaTe cyMMy TeX M3 HHX, KOTOpble 60Th-
we 10.

C KJIaBHATYPHl BBOASITCS HATYpaJAbHBIE YHCIA, TOKA He Oyner
BBeJEHO He ABy3HauHoe. [locuutaTs cymmy nndp Bo Beex ABy-
3HAYHBIX YHCIAXK.
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53. C xaaBHATYpHI BBOJMTCS JBa HATYpanbHbIX ulcaa — A 1 B. Ilo-
CUHMTATh YACTHOE H OCTATOK OT JleJleHHs A Ha B, He HcTonb3ya
OTepaITiio AeJeHHs (HyXXHO BEI'UMTATH M3 TTepBOTO BTOPOE H CUH-
TaTh, CKOJIBKO Pa3s 3T0 yAANLOCh CAENATD).

54, C xnaBHaTyphl BEOAATCA CHMBOJH, IOKa He OyneT BBe/leHa Tod-
xa. [locuntate komHyecTBo HHGp (MCTIONB3YHTE B LHKJIE BMECTO
readIn omepaTop read; Mocye UHKIA NOCTaBETe readln Ges mapa-
MEeTpPOB).

55. C xnaBHATYpHI BBOAMTCA HaTypanbHoe uncao. [locunrars koan-
4yecTBO WHpp B ABOMIHOM Npe/ICTABAEHHH ulicaa {HyXHO JelHTh
YHCAO Ha 2 M CYHTATH OCTATKH).

56. C xnaBHaTyphl BBOAUTCS HaTypadbHoe udcio. [locunTarh ABomd-
HBIH Bec uHcaa (KOJHYeCTBO efIHHHI] B IBOHYHOM NPEACTABIEHHH
YHCHAa).

While-Repeat. Paabi

57. Beeawute ¢ kaaBnaTyps nenoe yncao N (N > 1). BuBeante ni

111111

sKpaH NepBble N uHcen pana: 123056 " IlocunTatite HX
CYMMY.
58. BsenutTe ¢ kiIaBHaTYpH Lienoe yHcao N (N > 1). Bueennte na

13579 11

sKpaH TepBhle N yHcen psafa: 19081830 ITocuuraiiTe
HX CYMMY.

59. Bsenurte ¢ KJIaBHATYpH Henoe uHciao N (N> 1) 1 BelmecTen-
Hoe yHcHo ¥. BuBeanuTe Ha skxpaH NepBble N uMcen pana:

2, 4x, 6x%, 82>, 10x%, ... TlocunraiiTe nx CYMMY.

60. Beenurte ¢ knapuatypnl yncao € {0 < & < 1) 1 BemecTBeH-

Hoe wicao x {0 < x < 1,5). BuBeauTe Ha akpaH yncaa psija;
1xx 22 &
T e ., koTopbie Goapie £. [locunraiite ux

CYMMY.



lpatbuka. OKpyRHOCTH

Ipachuka. Mpameie

Hapucyiite cneayolune KapTHHKH:

64.% vy

66.

s

%7 N

pachmka. OKpyKHOCTH

Hapncyiﬁre CAENYIOIINE KAPTUHKH!

68. =
/// \\\\\ =
\\\ = 4
) )\\ . 70.
%‘3 /// N
~

——
e —

71. 72. 7 -

305



306 MpunoxeHue 2. 3aaa4u

Maccuebl. 3anonHeHue, BbIBOA,
cymma/Konn4ecTso

Hnst enouncaenHoro MaccHBa (HatipuMep, n3 20 aneMeHTOR):

73. 3amoAHWTE 3J€MEHTH MAcCHBa TTOCAEA0BATEAbHOCTRIO YHCEN:
2,5,8,11,..

74. 3amoAHWTE 3J€MEHTH MAcCHBa TTOCAEA0BATEAbHOCTRIO YHCEN:
2,4,8,16,32, ..

75. 3amloMHHUTH 3JeMeHTHl MAacCHEBA TIOCAe/OBATEABHOCTBIO YHCEN!
1,3,7, 15,31, ..

76. Ha#itn mpoH3penente BCeX 31eMeHTOB MACCHEBA.

77. Ha#itu cpentee apucdbMeTHYecKoe BCex 3IeMEeHTOB MacCHBA.

78. Haiiti cpendee oTAHYHE 51eMEHTOB MACCHBA OT HX NPaBOTO CO-
cena. Hanpumep, nng Maceusa (3, 1, 3, 8) (M3 deThipex anemeH-
TOB) HMeeTCs TPH TIaphl coceiHNY sneMeHToB (31 1, 11 3, 3u B).
OTaMunA B Napax cOCTABAAOT 4, 2, 5 cooTBeTcTBeHHO. CpefiHee
oTAHYHe paBHO (4 + 2+ 5)/3 = 3,67).

79. O6HYJNTH BCe OTPHLATENBHBIE 3JIEMEHTE MACCHBA M TIOCIHTATE
KOJHYECTBO OCTANBHBIX.

80. Bce yeTHble NOJOKATENBHBIE MEMEHTHI LIEOYHCIEHHOTD MACCH -
Ba YMCHBIINATE BABOE, BCC HCYETHBIC TIAA0AK N TEALHBIC YECAHINTE
Ha 2, a ¥ BCCX OCTANRHB X MOMEHATL 3HAK.

81. HaiiTi KoMHYeCcTBO OTPHLATENBHBIX 2IEMEHTOB MACCHBA.

82. Haiitu cpeanee apudmeTnyeckoe BCeX HEYETHBIX 3J€MEHTOB
1IE/I0YHCIEHHOTO MAaCcCHBa.

83. HaiiTh KoIMYECTBO BCEX 3AEMEHTOB LIEA0OYHCIEHHOTO MacCHBa,
KOTOpBIe He SIBJSTIOTCS TOM0KATENBHBIMH BY3HAYHBIMH UHCIAMH.

Maccuesbl. lepectaHOBKU

Jln1a HekoTopoTo MaccHBa { HapuMep, U3 20 aneMeHTOB):
84. Pa3pepHYTh MAacCME B 0OpPATHOM NMOPAZLKE.

85. [oMeHATh MeCTAMM 3IEMEHTH MACCHBA B Mapax (M3 MaccHBa
(1,2,3,4,5,6,7,8,9, 10) nyxxHo monyunts Maccus (2, 1, 4, 3, 6,
5,8,7,10,9)).



86.

87.

88.

89.
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C,I[B]’IHYT]) BCE 3JIEMEHTH MaCCHBa Ha OJHY ITO3HITHID BIEBO (].[]’I-
KJI]’I‘:IECKH). HBPB]JIﬁ JAEeMEHT AOJKEH OKa3aTbCA Ha MeCcTe IT0-
CHAEHETO.

CI[BHHYTB BCE€ 3/IEMEHTHl MaCCHBa Ha 0AHY NO3HIIHK BIIpaBO
(HHKJ]]’I‘-IBCKH). Tlocneannii sneMeHT A0MKeH OKA3ATLCA HAa MeCTe
TIEPBOTO.

PaszBepHyTh 0be TONOBUHKH MACCHBA B OOPATHOM TOpPSA-
ke. CUHTATh, YTO MACCHB MMEEeT YeTHOE YHCID 3IeMEeHTOB
(mamacensa(l, 2, 3,4, 5,6,7, 8,9, 10) HyXHo TOTYYHTh MacCHB
(3.4,3,2,1,10,9,8, 7, 6)).

IloMeHATE MecTaMH NMOJOBHHKH MaccHBa (M3 Macchsba (1, 2, 3,
4,5,6,7,89, 10) nyxso nonyunts macens (6,7, 8,9, 10, 1, 2, 3,
4, 5.

Beectu nBa nenwix yncaa ot 1 a0 20 (nepBoe meHbIIE BTOPOTO).
PazpepHyTh B 00paTHYIO CTOPOHY YACTL MACCHBA, PACTION0KEH-
HYD MEKAY 37EMEHTAMH C TAKHMHA HOMEPaMH.

CaBHHYTL BCe 3/1EMEHTHl MACCHBA HA & TIO3HLIMH BAEBO {1IMKAH-
yeckn). Kaxneiii aneMeHT HYKHO TIepecTaBasaTh He Oojiee ABYX
pa3. Paspeiaerca Mcnoas3oBars He Oogee & NONOAHHTEABHBIX
STYEEK TTAMATH.

Maccuibl. NMouck

Bo Bcex 3apannax aToro OJ0KA CYNTATD HEH3BECTHBIM, HMEETCA JH

B MACCHBE MCKOMBII 2JI€MENT.

92.
93.
94.
95.

96.

Hnst mekotoporo MaccuBa {HanpuMep, n3 20 aneMeHTOR):

Haiitn HOMEP NePBOro ITOJOXKHTEABHOIO 31eMEHTA MAaCCHEBA.
Haiitn HOMEP BTOPROTO 9ETHOTO 3/1€MEHNTA MACCHEA.
Haiitn HOMED NPeATIoCIeAHEre HEYETHOIO 3/1IEMENTA MacCHBA.

BeectH ¢ knasuaTypH yncno. Halith HoMmep aneMeHTa MaccHBa,
PaBHOTO 3TOMY UHCIY.

Haditi aauny caMol AMHAROH Nocae1oBaTebHOCTH OIHHAKOBLIX
3AeMEHTOB.
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Maccusel. [Tpoeepku

Jln1s HekoTopoTo MaccHBa { HanpuMep, U3 20 aneMenToB):

97.
98.
99.

100.

101.

102.

103.

IIpopepuTh, UTO B MAcCHBE BCE 3JIEMEHTHI TTON0XKHTENBHEL
ITpoBepuTh, 4TO BCE 3NEMEHTH MAaCCHBA PABHEB IPYT APYTY.

I[TpoeepnTs, €CTH 1M B MACCHBE 3/€MEHT, PABHbIH 3a7aHHOMY
3HAYEHHIO { BBECTH C KJIABHATYPHI ).

ITpoBepHTh, 4TO MACCHB YNOPAAOYEH TI0 BO3PACTAHHIO {KaXkABIH
ANEMEHT MACcCHBa DOMBIIE CBOETO JIEBOTO COCENA WIH PABEH eMY ).
ITpoBepHTL, YTO B MACCHBE BCE 3MEMEHTH KPATHEI TPEM H DOJIb-
nie HyaA.

IIpoBepnTh, 4TO B MACCHBE €CTh OO/ee UEM ABA PA3JIHUHBLIX
3ANeMEHTA.

HpDBBpHTb, YTO B MaCcCHBE HET HH OJITHOTO OAMHAKOBOTO 371~
MEHTa.

Maccuebl. Makcumymel

Jln1s HekoTopoTo MaccHBa { HanpuMep, U3 20 aneMenToB):

104.
105.

106.
107.
108.
109.

110.

Haittn HOMED HanboabNIero 3AeMeHTA.

Haitn HOMED 3JMIEMEHTA, HAMMCHCE OTAHYAIDIIETOCA OT CPEAHETD
apH E])MSTH‘:ISCKO]'D BCEX €Iro0 3J1€EMCHTOB.

TlocunTaTh KOJHUECTBO JACMEHTOR, PABHBIX MAKCHMAJALHOMY.
Haittu HOMEDA AEMCHTOB, PABHBIX MAKCHMAALHOMY.
Haittu HOMED HauboabnIero OTPHUATCABHOTD 3JACMEHTA.

Haiith Homep anemeHTa MacCHBA, HaHOOJ e OTIHYAIOILETOCS OT
cBOHX coceneH (o cymme MoayaeH pasHOCTeH ).

HatiTh HoMep a1eMeHTa, 3Ha4YeHHe KOTOPOTO MEHBNIE MAKCHMY-
Ma, HO BOJBIIE BCeX OCTAJNBHBIX 3IeMEHTOB.

Moanporpammbl 6€3 napameTpoB

111.

Hanmmunre npoueaypy, BHBOASANYIO Ha 3KPaH BEPTHKATBHO
20 pa3 cnoeo «Hellot»



112.

113.

114.

115.

116.
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Hanunmite ¢pyHKIHIO, BBIYHC/LAIOIYIO KOJIHYeCTBO IBY3HAYHBIX
YMces, Y KOTOPBIX KBAAPAT PASHHLL Mexay uHdpamMu Goabnie
cyMMBI 1M (P, 1 BRIBOAAIIYIO 5TH UHCIa Ha 5KpaH.

Hanmuure (byHK].lH]O, BhIMHCIAKINYID KOTHYECTBO TpeX3Hayd-
HBIX YHCed, AeAIHXCA Ha 13 1 He OKATYHBAIOIMXCA Ha 3.

Hanmnumre noamporpaMMy, KoTopad BEIBOANT Ha 5Kpalt TabIHIy
YMHOKEeHHA pasMepoM 9x9.

Hammnure noanporpaMMy, KOTopad 3alnpallHBaeT ¢ KJIaBHaTy-
PEI TOCJIEA0BATETBHOCTE NEABIX THCE, NTOKa HE 6y,E[BT BBEAEH
HOJIb, H BO3BPAILLAET CpeHEE a])H[])MBTH‘-.IECKDe NMOJOXKHTENBPHBIX
BBEJCHHBIX YHCE.

Hannnrre moanporpaMmy, kK0Topas CpaBHWBAET 1B BBEACHHDBIX
€ KJIABHATYPHl YHCJA H BOZBPANIAET PE3yABTAT HX CPABHEHMA
{nepeoe Gosblie, MEHBIIE HIN PABHO BTOPOMY ).

Ctpoku. Yactsb |

117.

118.
119.

120.
121.
122,

123.

Brectn cTpoky. [loMeHATh MecTaM¥ ee JEBYW W NMPaBylo TI0-
JIOBHHBI.

Beectu crpoky. [locunTats KomnuecTso npodenos B HER.
BeectH cTpoKy. YAanuTh U3 Hee Bee JHIIHKE TTpobens! (Boe TToA-
pan cTosMe NpoGeas! GoMBLIHE, 4eM OXHH).

BeecTH cTpoky. 3aMeHHTD Bee coBa Masha Ha cioBa Irisha.
Beectn crpoky. [locunTats kKonwdecTBo uucp B Hel.

Beectn CTPOKY. O]'J])BI[BJIH’]‘]), ecTh JIH B Hel XOTh O/[HA 3aTIABHAA
JaTHHCKad 6yKBa.

BBecTH cTpoky, cOCTOALYIO U3 cA0B (NOCAe0BATEABHOCTH
CHMBOJIOB CTPOYHOM JATHIHH H apabcekux undp, pasiaeeHHBIE
npobenamn). [lepsble H NocaeAHNE CHMBOJIE B CIIOBAX, ECIH 5TO
CTPOYHAA NATHIHB, TPe0OPA30BATH B 3aTIABHEIE.
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Crpoku. Yacrs 1l

11 pw BEIMOTHEHHA 3a1aHAH 5T0ro HJI0KA He paspelllaeTed HCTIoabh30-
BaTh NepeMeHHble YHCAOBBX THIOB AaHHBIX {B TOM uUMciIe integer,
real) H ¢yHKIHH TPecOpa3oBaHNs CTPOKH B YHCIO.

124. BsecTH CTPOKY, B KOTOPOH cofepXkaTcs Be TOUKH. BeiBecTH
Ha 3KPaH YacTh CTPOKH, HAXOJAYIOCSI MEXKAY STHMH TOUKAMM.

125. BsecTH cTpoky. BriBecTH Ha 5KpaH aTy K€ CTPOKY CTOABKO pas,
CKOJILKO TOYEK COAEPKMTCA B CTPOKE.

126. BmecTM cTpPOKY, COCTOANYID H3 TPEX3HAYHOTO YHCJAA, 3AM5-
TOH H ellle 0AHOTO TPEX3HAYHOro YHcaa {Bcero 7 CHMBOJOB).
BriBecTH HA 3KpaH pe3yJbTAT CPABHEHWA 3THX ABYX YHCEN
{Oonplle, MEHBILE HAH PABHO).

127. BBecTH CTPOKY, COCTOALLYI> H3 HEKOTOPOTO KOJWYECTBA TOUEK,
3HAKA «<MHHYC% H €lll¢ HEKOTOPOTO KOAMYECTBA TOUEK (MeHBIIle-
TO nepBoro). BriBecTH Ha 3KpaH «pa3HHIlY» — CTOJALKO TOYEK,
CKOJMBKO OCTAHETCA, €CAH W3 MEPBOTO KOJHIECTBA TOUEK «OT-
HATbH» BTOPOE KOMWUECTBO.

128. BBecTH CTpPOKY, COCTOAIIYID M3 ABYX THCE, pa3/leIcHHLIX 3a-
nAToH (Kaxka0e YHCAD NPOH3BOALHOID pa3Mepa). BuiBecTH Ha
AKpaH, SIBASIETCS JIH NEPROE YHCAD DOABIINM, UEM BTOPOE.

129. BsecTH cTPOKY, COCTOAIYIO M3 TPEX TNCET, PA3ACICHHEIX 3aTI5-
THIMH. BriBecTH Ha 3xpan OoJbliiee U3 TPEX YHCEN.

Moanporpammel ¢ napametpamu. Yacts |
130. HammmmTe mpolleaypy, BHBOANIYIO HAa 9KpaH YKa3aHHOe UHCA0
Pa3 YKa3aHHYI0 TEKCTOBYK CTPOKY.

131. Hamummmrte dyBKIMI0 51gn (Bo3BpallaeT 3HAK leJoTo uHcaa: +1,
0w —1).

132. Hammuure GyHKIHID, BRIYHCAIIONYIO 3HaUeHHe yHcaa X, Bos-
BEJIEHHOTO B CTenenb Y.

133. Hammmure mponenypy, yABaHBAIONIYIO 3HAYCHHE THCAA.
134. Hamamure mpouenypy, MEHAIOUYID ABA YHCAA MECTAMH.
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135. Hammuure $pyHKIHIO, BOSBPAIIAIIYIO KOJIHYECTBO pas, KoTo-
POe D/IHa CTPOKA BCTPeYaeTcA B APYTOi CTpoKe.

Moanporpammel ¢ napametrpamu. Yacte Il
136. Hamumiure mponeaypy, BHIBOAAIIYIO HA 3KPAH BCE ACJHTEIH
YKA3aHHOTO THCIA,

137. Hammumre ¢yHKITHID, TPOBEPAIONLYID, ABAACTCS JH YACIO TIPO-
CTHIM.

138. Hanmnuinte GyHKLNIO, BEIYHCAAINYHD KOMTHYECTBO TPEX3HAY-
HBIX YHCEN, CyMmMa 1ngp koToprix Ooabie 10, nexaimx B yka-
3aHHOM AWATIA30HE.

139. Hammmnre dyHKITMIO, BO3BpANIAINYH KOIHIECTBO IHGP B Ae-
CATWYHOM NPEACTABAECHHH IT€A0TO YHCAA.

140. Haumumre nponeaypy, «pa3sBopadyHBaIOlIYID> 1[€0€ YHCIO B 00-
PaTHOM TIopsiake (B AeCSATHYHOH 3anHucH).

141, Hanummre ¢pyHKLNIO, TPOBEPAIOIYD, ABASETCA JH THCAO Na-
AWHAPOMOM B AECATHYHOM NPEACTABACHHH.

Moanporpammel ¢ napameTpamu. HYacto I

Hanmuninre noanporpaMMy ¢ TapaMeTpaMH, KOTOpadt:

142. Wz uermipex ukces BHIAAET YHCA0, Harboee OIM3KOe K CpelHe-
My apHdMeTHYECKOMY.

143. BobimaeT HoMep cTapuierc pa3psAaa ABOHYHOTO NMPEACTABICHHSA
HATYPaIbHOTO YNCAA.

144. BoruncaseTr 4ucao HEHYAEBBIX ABOMYHBIX PAa3psA/I0B HATYPadb-
HOTO YHCAR.

145. Buimoanser pazBOpOT ABOMYHOTO NMPEACTABIEHNS HATYPAJIbHOI0
YHCAR.

146. BwruMcasier cpeaHHi OMT ABOWYHOTO TIPEICTABIEHHS HATY PAMb-
HoTO 4Yncaa {cpean 3Havalux nudp).

147. Menger MecTamMu CTapmyn H MIaq1My10 ITI0JOBHHKH ABOHYHOT
NMpeAcTaBIAeHHA HaTypadbHOI0 9HCIA.
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148. BwimoanseT UMKJIHYeCKHH CABUT BJEBO ABOMYHOTO NpefcTaBie-
HHA HATYPAJBHOTO YHCAa (CTApIIWH 3Havanimii 6ut (seceraa =1)
NOCTABHTH B KOHeELl, OCTAJIBHBIE CABHHYTH BJIEBO).

dannebl

Hnst mekotoporo TexcToBoro haiiaa:
149. TlocuwTats yncao crpok daiina.
150. HaiiTi camMyio AAMHHYIO CTPOKY.

151. TlocunTars ukcao caoB B aiae. CaoBa CYNTATh pasaeJcHHEIMA
OIHAM HAM HECKOJILKHMH TIpo0enaMn,

152. TlopoanTek HOBBIH ala ¢ TepecTABTEHHEIM NOPAAKOM CTPOK

{B mapax).
TIpnmep:
Beno  Crano
1 2
2 1
3 4
4 3
5 5

153. TlocuMTaTh KOJIHYECTED CTPOK (pailiia, KOTOPLIE HE COAEPKAT
caogo «begins.,

154. BuipecTH Ha 3kpaH CTpokn (paiina, B KOTOPBIX COBIAAAIOT NEp-
BBIH ¥ TTOCASAHHE CHMBOJEL.

155. BoipecTH Ha 3KpaH BCE CTPOKH (pailna pasBepHYTHIMHA B 00par-
HYIO CTOPOHY.

156. BoipecT Ha 3KpaH cTpokH (aiiaa HeYETHOH AMHHBL, B KOTOPBIX
CpeAHHIT CHMBOJA — LHOPA.

157. BoiBecTH Ha 3KpaH Bce CTPOKM (paliia, YAAIHB B HAX BCe 1TH(PEIL.

158. BripecTH Ha sKpan cTpokH (paiiia, KOTophble CONepXAT He MeHee
ABYX 3alATHIX.

159. 3ammcats B Apyroit hala TOABKO Te cTPOKH HCXOAHOTO haiina,
B KOTOPBIX uncao nndp Soapine uncaa npobesios.

160. Tlocumntats, ckoABKO pa3 B (aline BCTpedyaeTes oTAebHOe CI0BO

«ends (ceBa M CTIpaBa OT CI0BA HAXOAATCA Npobessl NN Ha-
yano,/KoHel CTPOKH ).
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161. [nsa tekcrosoro daina {(HanpuMep, TporpaMMbl Ha Ilackane)
ONpPefeNHTh, COOTBETCTBYET I KaXJA0MY cl0BY «begins ceoe
cnoB0 «end». CUHTaTh, UTO TPOTPaMMa He COIEPKHT KOMMEHTa-
pues u anoctpodos. He o6a3aTenbHO CYHTATS, UTO 3TH <begins
¥ «ends ABNAIOTCA OTAETBHEIMH CTOBAMH.

162. BeiecTH haifn Ha sKpaH ¢o CTOBaMH, 3AMHCAHHBIMH B 00pAaTHOM
nopaake. CAoBa CUNTATh pasfiefeHHBIMH OHHM HIIH HecKOMb-
KHMH Tpobenam.

ITpumep: Ctpoky «Baca Ilers Camas BrrsecTd kak «Caa [leta
Bacs».

OAHOHanpaBAeHHbIA CNMCOK

3ananns 3Toro 6J0Ka BHITOJAHAITCA nocaci10BaATEARHO, B OAHOM
nporpaMme. Kaxnoe 3anaHne 0CHOBLIBRETCS Ha NpEABAYIICM.

163. 3anoaHNTb OAHOHANPABACHHBIN CMHMCOK CAYYAHHBIM KOoAWUe-
cteoM {10-20) cayyalHEIX 11e109HCIEHHBIX 3HAYEHHI (Ha MH-
tepeane —15..+15). BriBecTn noayuynBIIMIACA CTIHCOK Ha 3KpaH.

164. IlocuMmTaTh KOJIHYECTBO HEYETHBLIX 3JIEMEHTOB CTTHCKA. BriBecTn
pe3yAbTaT Ha 3KPaH.

165. Tlocae KaxAOro HEYETHOTO IEMEHTA CITHCKA A100ABHTD A/IEMEHT,
KOTOPBIHA Ha 0HH Donplie. BHIBECTH TONYYNBIIMICH CITHCOK Ha
JKPaH.

166. ¥Yaaanth BCe YETHBIE 3AEMEHTHI CIHMCKA. BHIBECTH MOMYyUMBITHI-
€A CTINCOK Ha 3KpaH.

167. Tlepea kamaAbIM IOAGKHTEILHBLIM 3A€MEHTOM CIIHCKA A00ABHTL
3JE€MEHT, PAaBHLIH HyAl0. BHIBECTH NMOAYYHBIINMCA CTHCOK Ha
3KpaH.

168. IloMeHAaTH MeCTaMH CoCeIHHe 3JIeMeHThl ciHcka {1-2, 3—4, ).
BriBecTH TOAYYHBIIHICA CTTHCOK HA 5KPaH.

169. HaiiTh camuiil Goapll ol M caMBIH MaZTeHbKHH IeMeHTH CIMCKa
H yBeTHYHTH Ha 30 Bce aJeMeHTEH], HaxoAsluHecd MexXay HHMH.
BeIBECTH TOTYYHBIIHITCA CTTHCOK HA SKPaH.

170. TlocnenoeaTenbHoO, CTPOYKA 3a CTPOUKOH, BRIBECTH Ha BKpaH
3JeMEHTHI CTTHCKA, 3HAYeHHA KOTOPBIX IPHHAIIEKAT TIEPBOMY,
BTOPOMY, TPETBEMY H T. I. IeCSITKAM HATYPAIBHBIX YHCEN.
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Pekypcun

171.

172.

173.

174.

175.

176.

177.

178.

Brectn HaTypajabHOE JHCIO. BrisecT Ha SKpPaH ero JBoHTHOE
NnpeiAcTaBJIEcHHE.

BeecTH HaTypanbHoe yhcio. BeiBecTH cTapyie uudgpy ero
AeCATHUIHOTO TIpejCTABIeHHS.

Brectn HaTYpanbLHOC YHCAO. BriBecth HavimeHblleE qHUCA0, KOTO-
pPoc ABAACTCA CTCIIEHBID ABOHKH 1 KOTOpPOE HE MEHBINE ZAHHOTG
HqHCAA4.

Beectn narypaasHoe yncao. BreiBecTH uMcao, B kotopom 00-
PaTHBIH TTOPSAI0OK NHEP.

Haiith HauOoabmnil oOIInMA AEAHTEAD ABYX HATYPAAbHBIX 4H-
CeJl, BBEJIEHHBIX C KIABHATYPHI.

BoiBeCcTH Ha 3KpaH Bce BO3MOJKHBIE KOMOMHAIMH N-3HauHOTO
yucaa B k- cucreMe cuncaenns. N 0 & — HaTypanbHbE, BBO-
AATCS ¢ KAaBHaTyphl (ipumep aas N = 3 n k = 2: 000, 001, 010,
011, 100, 101, 110, 111},

BuiBeCTH Ha 3KpaH Bce BO3MOKHbBIE KOMOHHALNA N pasiHyHBIX
ungp. N — nenoe, ot 2 10 3, BBOAUTCA € KAABHATYPH (BLIBECTH
BCE TIEPECTAHOBKH ).

BeecTH ¢ KnaBHATYPH HaTypadbHOe YKo, BEIBeCTH Bee npen-

CTABJIEHHS YNCIa B BHAE CYMMEI HATYPATbHBIX ynced, 6e3 no-
propeHuil. [lpumep: 4=3+1=2+2=2+1+1=1+1+1+1.
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NAPTHEPCKOW NMPOTPAMMbI U3AATENBCTBA «MUTEP»!

Japezucmpupyiimecs HO Hauiem caldme g Havecmse RApMHEPa
no adpecy www.piter.com/ePartners

flosywume caodl nepcoRAALHbIT YHUKATBHLIL HoMEp napmHepd

® @ ®

Buifupatime gHuels Ha calime www . piter.com, pasmewalime
UHEDOPMBULIO © HUX HA caoeM calime, 8 Gcze unu Ha opyme
u dobasAasiime 8 meKCm CCbLIKU HO MU KHU2U

{na caiim www.piter.com)

BHHUMAHME! B kaxdyw ccbiary Heobxodumo Gohagiins cgoll neproRanbHbiil
YHUHANbHbIT HOMEP RapmHepa.

C 3Toro momeHTa nonyyaite 10% 0T CTOMMOCTH KaMAON NOKYNKM, KOTOPYID
COBEpPLNT KAWEHT, NPUAA B UHTepHeT-Mara3uH «Mlutep» no ccoinke ¢ Bawwm
NApTHEPCKMM HOMEPOM. A eCciK NOKYNaTeNb NPUOBPEN He TONBKO STy KHUIY, HO
W npyrue usgaHus, Bel nonyyaeTe onoaHNTENbHO N0 5% OT CTOMMOCTH KaxAoRA
KHHTH.

HDeHbrv ¢ BUpTYanbHOTO cueTa Bbl MOXETE NOTPATUTL HA NOKYNKY KHUI B MHTEPHET-
MarasuHe uzaatenscrea «[TMTep», aTakKe, ecnu cymma Bynet Gonbwe 500 pybnei,
nepeeecTH MX Ha Kowenek e cucTeme Angekc.lensru unm Web.Money.

Mpumep NapTHEPCKOH CCBINKK:
http://www.piter.com/book.phtml?978538800282 — ofibiunan ccbinka
http://www.piter.com/book.phtm[?978538800282&refer=0000 - napTHepckas
CChIAKa, rge 0000 — 5To Baw YHUKaAbHBIA NapTHEPCKWA HOMED

Moapo6Ho o NapTHepckoil nporpamMme
“ﬂ “"HTep}) YUTANTE Ha caiTe HIOATEOBCKNNY AOM

WWW.PITER.COM P/nnrc-pm

WWW FITER.COM



HHUTA-MOYTOM

SAKA3ATb KHUIM USAATENBCKOrO AOMA «MUTEP» MOXHO
JIIOBbIM YAOBHBIM AN BAC CNOCOBOM:

® Ha HAWEeM caiTe: www.piter.com

e 1o anekTpoHHoi noute; postbook@piter.com

e no Tenedony: (812) 703-73-74

o o noute: 197198, Cauxr-Metepbypr, a/a 127,

000 «MuTep Meiin»

e no ICQ: 413763617

Bbl MOXETE BbIBPATb JIIOBON YAOBHBIA ANSI BAC CNOCOB
ONNATHI:
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HanoxeHHbIM MIATEXOM G CIAATON NP NONYYEHMK B Bankaiiem
MOYTOBOM OTAENEHNN.

C nomowbio Gankosckoi kapThl. Bo Bpems 3akasa Bbl Bypete
nepeHanpaeneHbl Ha 3alWWEHHLIW CepBep HAWErD onepaTopa,
rAe CMOXETE BBECTH CBOM AAHHBIE AN ONNAT.

ANEKTPOHHLIMKM AcHbramMy. Mbl NPYMHVMMAEM K CINATe BCE BUABI
ANEKTPOHHBIX AEHEr OT TpaauumonHblx Anaekc.deqbrv n Web-
money o USD E-Gold, MoneyMail, INOCard, RBK Money (RuPay),
USD Bets, Mobile Wallet u ap.

B moGom BaHke, pacneyatas KBUTAHLMIO, KOTopas GopMMPYETC
ABTOMATMYECKM NOCNE cOBEepleHVs Bamu 3akasa.

Bce nocbinky oTnpasnaioTea Yepes «outy Poccnue. OtpaboTaHHan
CHCTEMa MO3BONAET HAM OpraHM30BLIBATL AOCTABKY Bawwx no-
KynoK MakcyMansHo BbicTpo. Jaty otnpaenenns Bawed nokynku
W NpeanonaraeMylo nary aoctasky Bam coobwar no e-mail.

NPU OGOPMJIEHUN 3AKA3A YKAXUTE:

e baMuInIo, UMA, OTYECTRO, Tened o, dakc, e-mail;
® [QMTOBLII MHAEKG, PErveH, PailoH, HACENEHHBIA NYHKT, VAWMLY, 10M,

KOpNyC, KBapTUPY;

® HA3BaHWe KHWIW, aEToPa, KONWHEeCTBO 3aKa3blBaeMbIX 3K3EMNNAPOE.

WIGATEADCKNA O0M



pznnrep

HeT Bpemenn

XOAWTb NO Mara3vHam?

9 .

HabepuTe:

www.piter.com

3aech Bbl HalaeTe:

Bce KHUIY H3AaTeNbCTBA Cpasy

HoBbie KHUrW — B MOMEHT BbixoAa U3 TMNOrpaduu

WHdopmaumio o KHUre — OT3bIBbl, PELEH3UK, OTPLIBKK
Crapble kKHuru — B 6ubnnoteke n Ha CD

i

M HaxoHel, Bbl HUrge He KynuTe
HaWMK KHUru gewesne!



