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FOPCTKO Anexcauap Bopuconuy —aaypear I'ocyiapersennoit
npemun CCCP, z0kT0p (hHanKO-MaTeMaTHUCCKUX HAYK, npodec-
cop, sapepylomnit xadeapolt APHKAAZHON MATEMATHKH H TNPO-
rpamMMHpoBaRia  PoCTOBCKOrO roCyAdperBedioro yiHBepcHTETa.

Baserca asropom Gosiee 100 HayunsixX W HAYNHO-TIONYJAHAPHBIX
pador B OGNACTH MATEMATHYECKOIrO MOJACAHPOBAHHA 9KOHOMHYE-
CKHX H 3KOJMOPWMECKHX CHCTEM,

KOUYKOBASl Cpernana BHKTOPOBHA — HayUHBI  COTPYAHNK
T0it e Kadeapnl POCTOBCKOrO rocylapeTBEHHOrO YHHBEPCHTeTa,
crenHanuer 8 o6MaCTH CHCTEMHOTO H NMPHKAALHOTO TPOrPaMMH-
poBauns, g

Peuensentr: Cysopos B, I1.— npodeccop, Baswmkun A. 1, —
Kauaujar GpusHKo-MaTeMaTHIECKHX HAYK,

Fopcrko A. B., Koukosasn C. B.
AsGyka nporpammuposannsi (Mudopmatuka aas

peex).— M.: 3uamne, 1988.— 144 c.— (Hap. yu-t.
Ecrectaennonayunsiit ax,).
15 x. 200 000 ska.

B HoK HayuHo-TeXHHYLCKOrO NPOrpecca BLIMHCAHTENRHAR TeXHMKA
NPORNKAET BYKBAALIO BO Bee chepul uesoBeyecKoll aesresniocty. Ce-
roan OBM Eraan HacyuiHON HEODXOMHMOCTHIO [T BCeX — sl padoucro
N OMOKCHePa, HAYYHOTO PAGOTHHKA B 3KOHOMHCTA,

Knura npefcrapaser cotoff PYKOBOACTBO, KOTOPOE HOMOMET Kadk-
AOMY OCBOMTH NpOCTeHNINE NPHAEMLI U HABLIKH HPOTPAMMUPONOINR, Me-
TO/AL pellenun sana,

HATA HAMIOCTPHPOBARA MHOTOUMCACHRAMMN NPUMODAMI N 11PAKTIKH
M MOKET CAYIKHTH NOCOGHEM A cayuiaTeaetl Wapotx yinnepeHreron
CCTECTREHHONAYMHBIX SHaHUMN.
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NMPEANCIIOBHE

« CoBpemenHass HayyHO-TEXHHYECKas PEBOJIOUHS CTpe-
MHTEJBHO BOBJIEKAeT B YHCJO MOJb30BaTeseH SJEKTPOHHO-
BBIUHCAHTEALHBIX MauH (OBM) mnpeacraButeneiél Bce HO-
BbIX H HOBBIX mnpodeccuii. Ecan 15—20 ser wnasan mo
npeHMyHIecTBY 9TO OblIH TPOrPaMMHCTBI, TO ceiyac B He-
nocpeicTBeHHOM oOfuweHHH ¢ IBM yuacTByeT MHOXECTBO
SKOHOMHCTOB, (PM3HKOB, XHMHKOB, GHOJIOrOB, CHEIHAJIH-
CTOB MHOTMX JApyrux objacrteli HapOAHOrO X03sicTBa,

[Tosinenne B mporpamMme cpeaHed IIKOJL Kypca MHH-
(opMaTHKH, NPOBOAMMASI TaM WIMPOKAs KOMIBIOTEPH3AlHS
NOMOJIHUIIA 4HCA0 moab3oBatenedt IBM rtaxxke uenoi ap-
MHEH IIKOJbHHKOB. )

Tak xak paGora Ha 2BM 71pebyer o6s3aTesbHO BJa-
JIeHUSI XOTAl Obl OJHHM aNrOPHTMHUYECKHM SI3BIKOM, PEe3KO
BO3pOc/a TNOTPeOHOCTs B yuebHOH JHMTEpatype Mo mpo-
rpaMMHpPOBaHHIO, TPHYEM JHTEpaType, OPHEHTHPOBAHHON
Ha PAa3/IMYHble TPYMIbl MOJAbL30BATEJNEH B 3aBHCHMOCTH OT
HX NOArOTOBKH..

[pennaraemas BuuMmanuio untatenedf kaura A. B. I'op-
crko # C. B. KoukoBoit «A36yka HpOrpaMMHpOBaHHS»,
K4K SIBCTBYeT W3 Ha3BaHM#, PACCYHTAHA HA CaMblil LIHPO-
Kufl Kpyr udTaTtesel —Oyiymux noJbsoBateneii DBM.
Hs6panubiii aBTOpaMH CTHJAL H3JOXKEHHs Marepuana (oT
KOHKPeTHOlH 3ajayH—K NpaBuay, OT PYCCKOro $3biKa —
K s3piky [lackaan u 1p.) mosBoJigeT COBEPUIEHHO Hemoj-
TOTOBJIEHHOMY YHTAaTeNI0 B KOPOTKHH CPOK OBJaJeTh OCHO-
BaMH TIPOrpaMMHPOBaHusA Ha ssbiKe Ilackamnb H, 4TO, MO-
KeT ObiTh, Nake BaxkHee, Oe3GOSI3HEHHO OJIONIETh TICHXO-
JIOTHYECKHH Gaphep, HE3PHMO Pasjeasionil MocBAIEHHBIX
H HE NOCBAIEHHBIX B «ceKpeTn IBMpy.

He comueBaioch, 4YTO 3T@ KHHIA OKaXKeTCsl MOJE3HOH
MHOTHM YHTaTeJasAM.

Uaen-koppecnongent AH CCCP B. Jl. Makapos
3



OT ABTOPOB

C KaMmiv JiHeM Bce wiHpe HCHOMB3YIOTCH SJIEKTPOH-
Hble BhITHCAHTENbHEIE MaltiHel (OBM) B cambix pasnooG-
pasubiX cepax KH3HH H JEATEJLHOCTH YeJIOBEKa, jae
TEPMHH TNOABHJCA —3JleKTponnsauus. Opnako cama no
ce6e DBM unuero cpenats ne moxer. OHa J0/KHA pa6o-
TaTh MOJA PYKOBOACTBOM KBaJH(HIHPOBAHHOTO YeJOBEKa,
KOTOPKIA JIOJKEH yMeTh OOLiaTheH ¢ Heil,

O6menue yenoBeka n 9BM Ha ecTecTBEHHOM ueJOBe-
YECKOM s3bIKe—J1eJI0 Gojiee M/ MeHee OTAAJEHHOro G6y-
Aymero. A B HacTosilee BPEMsi 3aJaHHS MAIUMHE JIOJKHBI
(popMynHPOBATLCA HA TMOHATHOM /ISl HEE SI3BIKE — HA SI3bi-
Ke IporpaMMHPOBAHHA.

Xors ceffuac HACUMTHIBAETCH YiKE HECKOJIBKO THICAY
ASBIKOB TNPOTPaAMMHPOBaHHS, HOMY/JASAPHOCTS HX HEOJHHA-
KOBA, OTa KHHra MOCBANIEHA YHHBEPCANLHOMY A3BIKY
nporpammuposanus ITackans, paspaGorannomy wseiinap-
CKiM yuensiM Buprom. Ipucymme siswiky ocoGennocTs —
[IPOCTOTA H BMECTE C TEM BO3MOMKHOCTb NMHCATH JOCTATOY-
HO CJIOMKHBIE NPOrPAMMBI—CAeNaH €ro ASLIKOM MPaKTH-
YECKOro nporpaMMHpOBalHsi—TIIONTH  BCE COBPeMEHHbIe
IBM «nonumaior» Ilackans.

Cymectsyer J0cTaTouHOE KONMYECTBO PYKOBOACTB MO
A3biky [lackanb, B KOTOPHIX MOC/EOBATENBHO B BHe
CTPOTHX ONpeJesIeHHi H3JaraloTcsi KOHCTPYKIHH $3BIKA,
[Tostomy aBTophl He craBum mepej coGoii 3ajauy cjaenarhb
eile OJIHO OMNHCAaHHe BCEeX BO3MOXKHOCTEH ssbika, Mil Xo-
TEJIM CO3/IaTh PYKOBOACTBO A/ WIHPOKOrO Kpyra monei,
HEe HMEIOUHX HHKAKOro OmfbITa NPOrpaMMHPOBAHKS 1 He
3HAKOMBIX HH C OJHHM H3 S3BIKOB MPOrPAMMHUPOBAHIA.
[Monaraem, uto AsGyka momoer u WKOALWHKAM, W Jio-
ASIM TOYTEHHOrO BO3pacTa OCBOMTH MPOCTEAMNE npHeMsr
H NPHOGPECTH HEKOTOpble HaBLIKH MPOTPAMMHPOBANNS Ha
[Tackasne. OHa NO3HAKOMHT TAKXKE CO CHOCOBAMIL NocTpo-
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k.

€HHA aJrOPHTMOB J/1S1 pelleHHs Pas/JHYHLIX 3aja4, ¢ ApPY-
IHMH BOMPOCAMH, BXOASAUIHMH B COBpPeMeHHYIO HH(popMma-
THKY. Bce HeoGxoiiMble CBeleHHSI NPHBEAEHH B COBEp-
UIEHHO JIOCTYTHOH (opMme.

CyiecTByeT JBa OCHOBHBIX TMOAXOAa K H3JI0XKEHHIO
Martepuala: «oT NpaBH/a K 3ajaue» W «OT 3ajaud K mpa-
puay». IlepBuifi cnoco6, HauGosee pacnpocTpaHeHHbIH,
3aKJII0YaeTcsi B TOM, YTO CHAYa/jia ONHCHIBAIOTCS OCHOBHBIE
NOHSATHA, KOHCTPYKUMH SI3bIKa, a 3aTeM NMPHBOAATCH MNPH-
Mephbl, JEMOHCTPHPYIOUHE HX HChoJb3oBaHue. Bo Bropom
cjyyae CHayaJsa paccMaTPHBAeTCs NPHMEP, B KOTOPOM He-
00XOAHMO HCNOJb30BATL Ty MJIH HHYIO KOHCTPYKIHIO, KOH-
CTPYKIMA HCMOJB3YeTC M TOJBKO 3aTéM NPHBOAHTCA ee
onucanue. Mbl u3bpaau BTOPOH crocol6, Tak Kak CYHTAEM,
YTO SHAHHA HEHCKYIUEHHbIM YHTaTeJeM BOCIPHMYTCA
Jaydine, ecan GyNeT MOHATHO, AJA 9ero OHH HY KHBI.

ITpenycMoTpena W BO3MOMKHOCTH CaMOCTOSITEJILHOH pa-
GOTHl YHTaTEIs —B KHHTE MMEeTcsl JOBOJLHO MHOTO 3a-
Jla4 B ynpakKHeHHH,

Hnsi Toro uto6bl 06/€erduTh paboTy YHTATENS C KHH-
rOH, Mbl BBEJH CrenHalbHble YCJOBHbIE 3HAKH, Xapakre-
puaylolHe aBTOPCKUE NoXKeaHus, 3amersTe cefe, 4TO

[CJ—1paBHJIO, KOTOPOe HYKHO NOHSTH M 3HATh;

—COBeT;

O—ynpaxHeHue OYEHb KeJNaTesbHOe;

U —ynpaxkHeHHe NPOCTO KeaTelbHOe;

? —Bompoc.

MeHHe obmartecd ¢ OBM cefiuac Tl\ﬁﬁyercn OT Bce
Gonbluero ¥ GOMBINErO YHCHIA JIOAEH. GyzeMm pansl,
€C/IH CMOXKEM MOMOYb XOT Obl MajOMy HX YHCAY B 3TOM
HEMPOCTOM, HO TaKOM HHTEDECHOM jelie.

Ham ouenb npusTHO BHIPAsuTh 3jeck GAarofapHOCThb
H. M. Cmuusiky u JI. A. Yukuny, npoudTaBUIEM PYKO-
NHCh KHHTH H CAeNaBIUHM PAL NOJE3HbIX 3aMeYaHHi.



IF'nasa 1
3AAMEMCS APU®METUKON

Yro6hi o6nerunts ceGe (usHuecKHil Tpya, Moau npH-
JIYMBIBAIOT M CO3/AIOT PA3JUYHBIE MEXaHH3MBI H MAIlOHHBL
Ckaxem, HH y KOrO HE BO3HHKAET COMHEHMIl B TOM, YTO
BBIPBITh, HAMpPHMEp, KOTJIOBAH ropasjo Jerde ¢ MoMOUIbio
9KCcKaBatopa, a He Jjonartel. Ho skckaBarop cam mno cebe
paotath HE MOXeT, HYXKHO HAYYHTBCS HM YNpPaBJsiTh.
[TopoGuuiM e oGpasoM jes0 OOCTOHT H B cdepe HHTEN-
JIEKTYaJIbHOrO TpyJa.

Ouesnapo, B3fB Kapaupaw u Gymary, Bl cMOrViH Gbl
HalTH 3HAYEHHE BHIPAKEHUS:

102,835.(—7,1327)  243,119-4-0,39.427,11 1
203,439} 0,4371 T12-12 ' (1)

Boruncnure spavenne Beipaxenus. [lpu arom 3sa- || [
METBLTE, CKOJNILKO BPEMEHH 3afiMyT Y BaC BLIMHCIEHHS.
YBepeHbl Jii Bbl B TOYHOCTH TOJYUEHHOTO Pe3ybTa-

Ta ¢ TOYHOCTHIO A0 2-f 3navamed nudps?

Ilpeacrasbte ceGe, 4To BaM HYKHO peLIHTh HEe OIHH,
a CTO HJIH THICSYY NOJOOHBIX NPHMEPOB. D10 yxe O6yner
OY€Hb TOCKJHBO H YTOMHTEJAbHO, INPHMEPHO KaK pPhiTh
KOTJIOBAH C NOMOWIBIO JonaTthl. 3ajaya HeCKOAbKO ofJer-
YUTCS, €CJH MOJ PYKOH OKaXercss KaJabKyJsTop, C Io-
MOIIbIO KOTOPOTO MOXKHO [POM3BOJMTE aAPH(METHYECKHE
AeHCTBHA: CJOMEHHEe, BbIMHTAHHE, YMHOMEHHE, JejeHHe.

B 3ToM cayyae Bel, MO-BHAMMOMY, OPraHH3yeTe CBOIO
paboTy TaKk: cTaHeTe B ONpEeJeHHOM TOpPAAKe HabupaTh
Ha KJaBHAType YyHCJa, 3HAKH apH(MeTHUYecKHX IeHCTBHH
H 3anuchBaTh HA Gymare HEKOTOPHIE MPOMEKYTOUYHEIE pe-
syabratel. [as pewenus cra, a Tem Gojiee TBHICSIYH TPH-
MepoB STa paoTa Bce PaBHO OKaxeTcsi JOCTaTOYHO YTO-
MHTeJbHOH,
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BOT TyT-T0 M HYXKHa TNOMOIL 3J€KTPOHHO-BBHIYHCIIH-
TeabHON Maueel (9BM), KoTOpas BHINOJIHSET HE TONLKO
oTeNbHbe apupMeTHUecKHe ornepaiuH, HO MOXeT B aBTO-
MATHYECKOM PEXHME TPOH3BECTH BCIO IHENOYKY BbIYHCJIe-
HHll, HEOOXOANMBIX JIfisi PEIIeHHs 3aJaud B LeJoM (BCroM-
HHTE: 3KCKABaTOpP H Jomnara).

Ho 9BM uyXHO AaTh 3ajjanHe, W CAeNaTh 3TO0 MOXKHO
TOJIBLKO HAa CHEUHAJbHOM $3bIKe NPOrpaMMHPOBaHHS, TO-
HATHOM eif, TakWX SI3BIKOB MHOTO, HO B STOH KHHIe MbI
6y/JieM TOBOPHTH TOJMBKO 06 OJHOM M3 HHX, OCOOEHHO pacii-
pocTpaHeHHOM,— O si3bike ITackansb.

CocTaBHTb 3aJaHHe—3TO 3HAYHT HANHCATh NPOrpamMmy
paGotst 9BM, kopoue—mnporpammy aias 2BM. Koraa Ber
3aKOHYHTE YHTATb 3TY KHHTY, OKa)kercs, YTO BBl yxke
yMeeTe mHcaTh JOBOJBHO cJoxHble nporpammbt. Ceiiuac
JKe HAM HYXKHO TO3HAKOMHTBCSI € TeM, KaK CpPeJICTBaMH
A3blka [lackaab coobuute DBM ycaoBusi npumepos. Bep-
HeMcsi K Beipaxenuio (1). Ha saswike Ilackasb oHO 3amu-
ChIBAeTCs TaK:

102.835 = (—7.1327)/(293.439 + 8.4371) —
(243.119 -+ 8.39 % 427.11)/(112 % 12).

Sanumumre, He yurtas jAasabiie, no asagoruu ¢ (1) ||O
caeyioulHe BhIpaXKeHHs:

12,5 -+ 31; 312,18—39,01:6,1
7,086 -+ 2,31-81; DY 5535
R 1,01—0,25
7t3; TOIF0.55"

-

Eciu npu 3anucH HEKOTOpas 4YacTb BbIpareHusi nepe-
HOCHTCAA Ha JAPYTYI0 CTPOKY, TO MNEPEeHOCHMbIH SHAK
NpH 3TOM HEe TOBTOpSiEeTCH.

A Teneph MO3HAKOMHMCA C NpPaBHJAMH 3alHCH 4YHCEN,
NOPAKOM BBITIONHEHHS apu(pMETHYECKHX NeACTBUH B A3BIKe
[TackaJb.

YUCJTIA. B sisbike Ilackanb 4yncna 3anmmchIBAlOTCS B
OCHOBHOM TaK »Xe, KaK H NpH OGBLIMHOH MaTeMaTHyecKol
samucH. [lpusenem Heckoabko npumepoB (l-1 cTpoka —
obuiunasi opma, 2-1—Ilackanb):



I; —5; 0,25 1,7.10-% -49,22; —2,035 10",
1; —5; B.95; 1.7E—4; 49.22: —2.935E5.

Ha asbike nomycrumbl uncia nosoxutensuse (1; 8.25;
1.7TE—4; +49.22), nyao (8) u orpumarenvusie (—5;
—2,835E5). Mx ynobio noppasuensats Ha ueise (1; —5)
H BellecTBeHHble (HHave, pedcrBurennubie) (0.25; 1.7E —4;
—2.035E5; -}-49.22).

Lleasie uucna coctoaT H3 HECKONBKHX Lup M, BO3-
MOXKHO, 3HaKa. Ecan 3Hak He yKasaH u uHCJIO He
ABHO HYJIO, TO OHO MOJIOKHTEILHO.

CIIECTBEHHBIE HHCIAa—3TO JeCATHYHBIE JpOOH W, B
YACTHOCTH, I€Jble YHCcsa, 3anHcaHHbie B BHJE JECSATHY-
HBIX Jpobeit.

[Tpumep. Yucao 8—uenoe, a 0.0 —seuecrsennoe.

udpy Hyab caenyer, Kak BBl yKe, HABEPHOE, 3aMe-
THAM, H306paxkaTh Tak: 0.

Henas u apoGHasi yacTH BEIECTBEHHOrO YHCJIA pasje-
JISIIOTCS JIeCATHYHOM TOYKOH, a He samsaroii: 0.39; +-27.1.

Yueno He MOXKET HAYMHATHCA C TOYKH H HE MOMKET €0
3akanuuBathes (3anucn B, u .6 wemonyctume). B ToM
cayvae, KOrja HYKHO 3anHcaTh BEIECTBEHHOE YHCAO CO
crenerpio 10 (manpumep, 2,315.107%), ucnonnayerca
o6yksa E, cnpaBa oT KOTOpOHl HAXOJAHTCH NOKA3aTeNhb CTe-
neun (2.315E—3). Byksy E, Bxomsuryio B coctas uncna,
cJelyeT yutath, Kak «yMmHoxuth Ha 10 B cremenm». Ha-
npumep, —3.5E —2 osnawaer —3,5-107% uau —0,035.

—390; 5; 27,14; —-32,07; 2,18-10%; 3,49.10°¢;
—13,24.108; —1,3481.107~

[Tpu 3anucu uucen 1,25; 0,17; 2,0; 0,4; 2,102-10~%
3,15 10* cpepcrBamu sisbika [lackanb yueHHK Hamucaa:
1,25; 8.17; 2.; .4; 2.182E—10; 3.15—4. On cpenan
MHoro ommbok. Hanpmumep, B uncne .4 nponymena uenas
YacTh, YHCJIO HAYHHAEGTCS C JAECATHUHOH TOUKH.
|| Hafizure octasnbubie OMMOKH. |12

APUOMETHUYECKHE OIMEPALHH, BBIPA)KEHHUS.
C nomoipio ynHcesn H apH(pMETHYECKHX ONepamnuil Mo¥xK-
HO TOCTPOHTH BbIPAMKEHHH,
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anuummuTe yHcaa: ” O

3unaku apugmernvecknx | Hanpumep:

onepauwuii: 5427, 3—4.5; 2x24;
CJIOKEHHE <1 1/5; —25/5.

BbIUUTAHHE — Hx sHayeHuss paBHLI COOT-
YMHOXEHHE # BeTcTBenHo 7.7; —1.5; 48;
JIeJIeHUE / 8.2; —5.8.

Jenenne Haneno DIV 3ameTHM, 4YTO TPH JEJNEHHH
0CTATOK OT —25/5 nosyuaercsi He 1eJoe,
Jenennsi Haueso MOD a BELIEeCTBEHHOE Yneyo —5. 0.

UToOel HAaWTH 3HAYEHHE YACTHOrO B UEJbIX YHCAaxX, CJe-
JyeT HCHOJB30BaTh CHEUHANbHYIO ONepalHio JAeseHHs Ha-
ueno: —25LIDIVLI5. Mexay 3nakom DIV u uucnamu,
YYaCTBYIOIIAMH B J€JI€HHH, JOJKHO HAXONUTHCHA XOTS Obl
Mo oJHOMY mnpobesy.

[poGen— He3anonuenuass nmosuuus B Tekcre. MoxkHO
CKa3aTb, 4YTO 35TO HEBUAUMEI, HO BOCHPHHHMAEMBIi
9BM cumBoJa, 3aHMMalouuil B TEKCTe OJHY [MO3HIIHIO.
O6o3nayaercss OH Tak: L.

Briuncsenue octatka ot JlesieHHsl Haleao ofo3Hayaercs
sHakom MOD: 35MODL6; —1LMODL2. 3uayenus
NPHBEJEHHBIX BbIPAaXKeHHH PaBHBI COOTBETCTBeHHO 5 H —1.
O6e 3TH onepalii NPUMEHAIOTCH TOJBKO K LEJLIM YHCAAM.

[Tpu BBIYHC/IEHHH apu(IMETHYECKOro BBIpaKeHHs jeicT-
BYIOT OOBIYHBIE MpPABUJA CTApLIMHCTBA ONepalii: cHavyana
BLINOJHAIOTCS YMHOXKEHHE, [e/NeHHe, JeJeHHe Haleno W
HaXOX/IeHHE OCTaTKa OT JeJIeHWA Haueno B TOM IMOPAJKE,
B KAaKOM OHH BXOISIT B BhIPa)K€HHe, 4 3aTeM CJOXKeHHE
H BbIYHTAHHE.

Heckonbko npumMepos:

54 2% 10=25;

. 10/2%5—7 4 8.6/2=22.3;

(54 1895)uDIVL7 = 15.

[Tposeprre!

Kpyrasle ckoOKH cay»Kar A5l H3MEHEeHHs OOLIYHOrO
Op#i/IKa BEIMOJHEHHS Onepaiuii.

Briuncsure 3Ha4€HHST BBIPAKEHHI:

a) (54+7#2)T7, r) 5--2/18;
6) 3—8- 21LDIVLI3; n) (64 2)/1%;
B) (24 3)MODLIT7T —2; e) 7/1.



Ipumep. Bupamenne
. (0,7—0,24)+ 4,98
Ha s3pike [lackanb sanucbiBaeTcs Tak:
(3.18—4.98)/(1.1221 — 0.24) » (8.7—0.24) + 4.98.

Kak Bl ymaere, nouemy HenpabujibHo Oyjer 3amu-
ca'rzgréowaxz( 18—4.98)/((1.1221—10.24) #(0.7—8.24))+
+ 4.98?

HMeIoT M CMBICJ BhIPAXKEHHS: IE]
2.5LDIVLY7.1; 7LaMODL.2,

IFnaBa 2
OBPATUMCSl MO UMEHH

[MpeacraBuM cebe, YTO HAM HYKHO BBIYHCJHTb 3Haue-
HHSl BbIpazKeHHi:

ALt (0.7—0,24) +4,98,

81849 (570 0,24) + 4,98, @

3,18—4,98
e (ot (0,89—0,24) + 4,98.
Ilenecoo6pa3no He TOPOMHTLCS € BhIYHCAeHHAMH "B 7106,
0COGEHHO €C/H BbIPaXKeHHH He TPH, a MHOro GoJblue.
3,18—4,98
Haiipem cnayana 3HaueHHe BbIPaXKeHHA %— u oGo-
’ »

3HauYuM ero nepemexHoil A.

Kaxnas nepeMeHHasi MMeeT JiBe XapaKTepPHCTHKH: HMS
u suavenne. Mmenem nepemennoit A siBasiercs Oyksa A,
a 3HayeHneM—BellecTBeHHoe unca0—2,0.

[TepemenHasi —06BEKT, KOTOPOMY AAHO MMSl H KOTOpBIA
MOXKEeT NMPHHHMATh pa3HYHble 3HAYEHHs.

[NepemenHble, TaK XKe KaKk M uHcaa, MOryT ObiTh Be-
eCTBEHHLIMH (HX SHAYeHHS — BEMeCTBEHHEIE YHCJa) H Iie-
JBIMH (3HAYEHHS — leTBle).

Banumem Buipaxenns (2), HCNOAbL3Ys nepeMeHHyio A:

A-(0,7—0,24) + 4,98;
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A-(0,72—0,24) - 4,98;
A.(0,89—0,24) 4 4,98.
Eme pas npeoGpasyeM mosnyyeHHbie BbipaXKeHHs!
A.0,7+ (4,98—A.0,24);
A.0,72+4 (4,98—A-0,24);
A.0,89+ (4,98—A.0,24),
Bripaxkenue 4,98—A-0,24 oGoznauum mnepemenHoi B.
3nauennem nepemenHoil B sBnasierca wueno 5,46,
Torza noaydnm:

A.0,7 + B =4,06;
A.0,72+ B=4,02;
A.0,89- B =3,68.

Bripaxkenne A-0,72-+ B na ssuke [Tackanb BHIISAHT
Tak: A #0.72- B.

B coctaB apudMerHueckoro BhIpaXKeHHsS, KpoMe YHCe,
MOTYT BXOAHTb M mepemenHbie. B 3toM cayvae npu Bh-
UHCJIEHHH 3HAYeHHsl BHIPAXKEHHS BMECTO HMEHH T[epeMeH-
HOH CJIEAyeT MOJCTABHTH €€ 3HaYeHHue.

3anuiuTe BHIPAKEHHA:

—‘;—; ax*+ bx+¢; 0,5:-(x—1)(x—2)-(x—3)

IMox cnopocoueranueM “HMsl TepeMEeHHOA” MOXKHO TO-
HEMaThb GoJiee TpPUBBIYHOE— "0GO3HAYEHHE TepeMeHHO".
OGEIYHO B MaTeMaTHKE MepeMeHHylo 00603HaYaloT OAHHM
CHMBOJIOM H HCHOJIL3YIOT TPH 3TOM JIATHHCKHE MJH Trpe-
yeckHe OykBbl. B sispike [lackans uma Moxer ObITh
"nauHHEBIM’. OHO MOXKET COCTOATh H3 HECKOJIBKHX JIATHH-
ckux 6yxs u uupp: AB; AS; K24; MASSA. Hmsa oGsasa-
Te/bHO HauWHaerca ¢ Oykeul. 3anucu 1A, 5CC mnenbas
HCTOJB30BATh B KayecTBe HMEH.

HMsi—KoHeYHas MOCJefloBaTeNbHOCTh GYKB M uudp,
HauuHaomasncs ¢ OYKBHI,

Kpome 6ykB u uudp, B COCTaB HMEHH HE MOryT BXO-
JHTh HHKakue apyrue cumsossl. Hanpumep, 3amucs AA
HE SIBJAETCS MMEHEM, TaK KaK B ee COCTaB BXOJHT CHM-
sox ".".

Kague u3 cJieyiomux sanuceit ABNsOTCA HMeHamu: || ?

a) X3; r) Xi13; xK) OX;
6) AlB2; a) MAX; 3) 8X;
B) BEC; e) Bl; H) x4+ 3.
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3anuumte Bee AONYCTHMbIE TPexcHMBOJbHbIE ume- |[ [
Ha, KOTOPLIE MOXKHO MOCTPOHTbH M3 CHMBOJIOB A,

B u 1. M3 unx e oGpasyiite JBYXCHMBOJbLHbIE
3aMKCH, KOTOPHIE HE ABJSIOTCA HMEHAMH.

Hwmena nepemenubix IMJAPERE u IMJAPEREE no-
nycTiMbl, HO aasi DBM oum GyayT OJAMHAKOBRIMH, Tak
KaK MPHHATO YCJOBHE, YTO HMEHa OTIHYaloTcs Apyr oT
Jpyra TONBLKO MEPBLIMH BOCEMbIO CHMBOJIAMH.

HMmenem nepemenHoif Moxer ObiTh M 3anucaHHoe Ja-
THHCKHMH OGYKBaMi Bauie coGCTBEHHOE HMsi, HMSI Ballero
JApyra HJIH KJAHYKa coGakH, OAHAKO B KayecTBe HMEHH
Jayume BeiGHPATh TAKOE, KOTOPOE OTPaXKaeT CMbIC/ HCMOJb-
ayemoii nepemennoii. CkaxxeM, nepemenHasi, (H3HYECKHM
CMBICJIOM KOTOPOH sIBJIsieTCST JJIMHa, MoxeT OwiTh 0003HA-
yepa DLINA, uaun DLIN, uwan DLN, naan DL.

B saswike Ilackans HMeHa HCHOJB3YIOTCA HE TOJBKO
A5 0003HAaYeHHs TNepeMeHHbIX, HO 06 5TOM BBl y3HaeTe
nosJiHee.

W nepemennble, W 4HC/IA ABAAIOTCH YacTHBIM CJydaeMm
BBIpaXKEHHiA.

Kakue nMeHa HCnonb3yloTCsi B BBIPAXKEHHSX: ?
a) (A4 XC)/0S; B) 0.25;
6) PERIMETR; r) S/D.

FnaBa 3

YYUMCS NMPUKA3BIBATH

Mul yxke roBopusn, 4TO B cepe HHTENIEKTYaJbHOrO
Tpysa ucnonbsyercs DBM. Ilpu stom efi OTBOAHTCHA pPOJb
HCTIOMIHHTENS MPHKA30B 4eJloBeKa, 3amHCaHHBIX MO onpe-
JICIEHHBIM TIpaBHJIaM s3blKa mporpamMmupoBanus. Hapy-
IIeHHEe STHX MPaBHJA MOMKET TNpPHBECTH K ToMy, u4ro 9BM
He BOCIPHMET (HJH BOCTIPHMET HeNmpaBHJbHO) NMPHKa3bl, B
pesyabTate 4yero Ttpebyemble AeHCTBHSI He OYAyT BBHINOJ-
Hennl. CnefloBaTeNIbHO, 10 peINeHHs 3ajlayH YeJoBeK (mpo-
rPaMMHCT) JAO/DKEH NPOAYMaTh M NPaBHJILHO 3amucaTh
10CJIEIOBATENILHOCTD NPUKA30B, BHIMOJHEHHE KOTOPHIX OH
xouer nopyunts IBM.

Ipexse yem yuuthesi npukaseiBath DBM, ocBexuMm B
nNamMaTH NPeAbAYIYIO TJaBy.
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3anumnTe BHIPAXKEHHsS CPEACTBaMH f3kKa [lackanb:

a) gL +m;  ®) H‘Z 2) (a+0)
[

a cd 1 3
O F+agg D Ot

Has toro uro6st OBM Moria BEUHCAHTL 3HAYEHHE
poipaxkennst (A -+ B)/(A=B), ona gomxkna “3mats”’ 3maue-
HHSl MepeMeHHelX A H 3anate 3TH 3HAUEHHS MOXKHO,
clesaB, HampHMep, TaKhe MPHKasbl:

A —nonoxuTh paBHLIM 3HaueHnio BhIpaenus 3.18;

B — nosoxuTh paBHbIM 3HaueHHIO BRIpaKeHus 3.24A—1.
(Hanomuuaem: wmcaI0 ecTb yacTHENL c/yuaii BhIpaXKeHHS.
Hasi cnoB "mONONKHTH PaBHBIM 3HAYECHHIO BEIPAXKEHHS
uMeercsi Gosiee KOPOTKHI CHHOHHM — "IIPHCBOMTL 3HaYe-
uue”. Takum o6pasoM, NpHBEGHHbIE BHIE MPHKA3L MOMKHO
nepenucarh Tak:

A—npHcBouTh 3HaueHue 3.18;

B—npucBonts 3navenne 3.2#A—1.
Ecan ke BOCONB30BATHCS CrELHANBHBIM CHMBOJIOM MpH-
CBaHBaHUSl :=, 3aMEHSIONMM CJIOBa “MPHCBOHTL 3Haye-
HHe", TO MOJTy4YHM NMPHKa3kl, 3anHcanube Ha A3bIKe [lacKanb:

= 3.18;
=32%A—1.

[Ipukas—s10 nobyxKaeHHe K HEKOTOPOMY JeHCTBHIO.
B si3biKe nporpaMMHPOBaHHSI NMPHKAa3bl NPHHATO HAa3bl-
BaTh onepaTopam.

[Tpukas “npucBouTb 3HaueHHE' HA3LIBAETCS ONEPATO-
pOM TNpHCBaHBaHUS.

Apudmernueckoe BHIPaXKeHHe He SIBJIACTCS ONepaTopoM,
a npejcraBasier coboi npaBuiao (popmyay), B CooTBeTCT-
BHH C KOTOPHIM MOXKET ObITh BBIYHCJEHO HEKOTOPOE 3Ha-
yenne. OHO MOKET HMCNOJNb30BAThCH KaK COCTABHAS 4YacTh
pas/IHYHBIX ONEpPaTopoB, B HaCTHOCTH OMNEPATOpa MpHCBA-
HBaHHs.
[Tpumep. B oneparope npuceauBanus Y : =(A=X+B)«X +-C
CcripaBa OT 3HaKa : = sanucano Buipaxenue (AxX -+ B)#X+-C,
a cieBa—rnepemeHHas Y.

Hns KakuX ueneil CAYKAT ONEpParop MpHCBAHBAHHS?
[Tpumep. 3anuce X =25+ W me sBasercs onepatopom
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NpUCBAHBAHNS, TAK KaK SHAK := SaMEHEH 3/eCb 3HAKOM
paBseHcTBa.

3anuummrte OnepaTopsl NpHCBAUBAHHA, ONpejessioulHe
sHaueHHe nepeMenHoii X Io caejyloUUM NpaBH/IaM:

a) X=0; B8) X=a+%; 1) X=T—a—-.

e
& Th
6) X=a*40% 1) X=y
Kax/uiit onepaTop TOYHO ONpeaeNsieT COOTBETCTBYIO-
e emMy JeHCTBHS.
OnepaTop NPHCBAHBAHUS ONPEJeIAeT TaKHEe ACHCTBHS:
1. Bolunc/uTh 3HAYEHHE BBIPAXKEHHS, 3aHCAHHOIO Cnpasa
OT 3HAKA NPHCBAHBAHHA.
2. BriyncienHoe 3HAY€HHE 3aNOMHHTh KAK 3H4YCHHE mepe-
MeHHOI, HaxoJsleics B JeBOH 4acTH onepaTtopa INnpHCBaH-
BaHHA.
[Mpumep. Ecam jgana nocJefoBaTebHOCTh ONEPaTOpPoB
(B 3TOM cCJayuyae OnepaTopul OTAENATCA APYr OT Apyra
TOYKOH C 3amATOH):
Neo=1;
X:=2%Y, 10 3HaueHHeM nepemenHoit X sBasiercst 2.

UYemy paBHo 3Hauenne nepemenHoit X, ecnm sa- ||O
JlaHa TOC/IeIOBaTeILHOCTL ONepaTopoB
a) A:=1.8; 6) A:=4;
B:=3#A; B:=2;
X:=(A+B)/A=B—A; X:=A/BLMODLB.

OnuuM M3 oueHb BakHbIX cBoiicTB IBM siBnsiercs: yme-
HHe He TOJBKO CYHTaTh, HO M 3anoMHHath. OBM nmeer
namaTh, KOTOpas MojefeHa Ha OTAeNbHBIE YYacTKH (6J0KH,
siueiiku). 3anOMHHTh 3HAYCHHE NEPEMEHHON —3TO 3HAUHT
3aHECTH €ro B SUeHKY MaMsATH C TeM, YT0o6bl MOTOM B CJay-
yae HeOOXOAMMOCTH HM MOXHO ObLIO BOCHOJIb30BaThCH.
ITpumep. Jlana moc/el0BaTe/bHOCTb ONEPATOPOB:

A:=18; B:=5; C:=A=A-B=B.

OnuieM Tnpolece ee BHIMOMHEHHS.

B pesyabrate BhnoJHeHHs onepatopa A:=18 B siuefiky
MaMmsiTH, OTBEJGHHYIO nepeMeHHoi A, Gy/er 8anHCaHO YHC-
a0 10, B:=5—B sAuefiky naMsiTH, OTBEJeHHYIO NepemMeH-
Hoit B, Oyzer sanucano 4wcao 5. YUrtoGbl BHIYHCAHTH 3HA-
yene Bhipaxennss AxA--BsB, Bmecto nepemenHsix A u B
NOACTABJAAIOTCS HX 3HAYEHUS, KOTOPHIE XPaHATCSA B suefikax
namsaTH, OTBEJACHHBIX STHM NEPEMEHHBIM. 3uauenne 19+104-
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-+5#5, pasmoe 125, Gyzer samucaHo B siyefiky mamaTtH,
oTBefienHylo nepemenHoi C. d

OO6bsicHHTE pe3yAbTAT MOCJEA0BaTeNLHOr0 BhINOA- || [
HEHHsl ONepaTopoB:

Pl:=3.14;
R:=5;
C:=2xPI*R.
IMpumep. Jlana mocie0BaTebHOCTL ONEPATOPOB:
B;;A’*A—2*A;
A:=(B+2)%(B—3).

B pesynbrate BHIMONHEHHS! MEPBHIX ABYX ONEPATOPOB
B fAYefikH NaMsATH, OTBeJeHHLie nepemeHHbM A u B, 6yayr
sanucanbl 3Hauenuss 5 u 15. Ilpn Bemoswennn onepartopa
A:=(B+2)#(B—3) Gyzer BHUHCJICHO 3HAYEHHE BHIPAXKE-
aus (B+2)x(B—3), u nonyuennoe uuciao 204 Gyzer sanu-
caHo B fueiky nepementoit A. Ilpexuee ee suauenue, 5,
npu 3toM Gyjer yTpadeHo.

3HaueHHs] NEPEMEHHBIX MOT'YT MEHSATbCS B XOJE BBINOJ-
Henus onepatropos. [lpaBuso BeimosHeHHst onepartopa
npucBauBanus raacut: «Kakum Ow Hu GBJIO 3HAYEHHE
NepeMeHHoif B JIeBOif YacTH, OHO JOKHO OHITH 3aMe-
HEHO BHOBB BEIYHCJ/IEHHEIM 3HAYEHHEM BhIDAXKEeHHS B rpa-
BOH 4acTH».

OLITh apHMETHYECKHM BhIPAXKEHHEM?

" Moxer ni JieBasi 4acTh omepaTtopa MpHCBaHBaHHA "?
Haiiqure ommbGkH B KaXkJIoM H3 chaeayiouux ome- || [
paTOpPOB NpPHCBaHBAHMA:

a) X=I+4, B) 3#X:=L;
0) X:=2,76xA; 1) —V:=A-B;
n) X:=A/—B; e)1l:=1; x)P:=2.5LMODL.2.

Fnasa 4
JOJIO)KUTE OBCTAHOBKY

IMokaxem cefiyac, Kak HCNOMBb3OBATH ONEPATOPHl MpH-
CBAMBAHHSA ]IS BBIUMC/EHHS 3HAYEHHS nepeMenwoi Y, 3a-
pannoit  dopmynoit Y = (a®+ 2a-+ 0,59)-(a? + 2a—0,25)
npu a=1,27,
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Buiupc/AeHNs MOMKHO TIPOBECTH PasHBIMA CnocoGami, Mbl

We PacCMOTPHUM 3/leCh TOJLKO BA H3 HHX.
I A=1.27,

Y: —(AsA+2xA40.59)%(AxA42+A—8,25).

I1. Buipamenue a*- 2a oGosnaunm uepea b, Toria

Y = (b+ 0,59) - (b—0,25) 1 nocne0BaTeILHOCTL onepa-

TOPOB CJIEAYIONLAs

A:=1.27;

B:=(A+42)#A;

Y: = (B--0.59)#(B—8.25).

MuTepecHo OTMETHTh, 4TO B NEPBOM BapHaHTE HCNOJb-
3yIOTCS JiBe SIYEHKH NaMsiTH H BBITIOJNHAIOTCS AeBATH aphd-
MEeTHUCCKHX AefCTBHII, BO BTOPOM JKe—TpH sUeHKH U NATh
neiicteuil. BuArpbBas B OAHOM, TNpPOHrphIBaeM B Jpyrom!

| 3anummre cBofi BapHaHT BhYHCHEHHS Y. [im]

O6a Bapnanta OGJIaJlAlOT CYLIECTBEHHBIM HEJOCTATKOM.
B pesy/abTate BHINOJNHEHHS JIOGOH H3 NOC/EAOBATE/ILHOCTH
omepaTopoB B siYeHKY, OTBEJIEHHYIO MepeMeHHON Y, Gyner
aamican pesyabtar. Ho kak y3Haem o6 5TOM 3HAaUEHHH MbI?
Easa au mac yremmr, uro 9BM suaer pesyawrar. Ham
CAMHM HYXKHO €ro 3HaThb!

K cuacteio, 9BM ymeer coobmarh (BHIBOAWTb) 3HaYe-
HHA NEPEeMEHHbIX, BBIPAXKEHHH.

Uro6hl BHISICHHTL OGCTAHOBKY, CJOXKHBIIYIOCS B Pe3yJib-
TaTe BHINOJHEHHS] ONEPATOPOB, Y3HATH HHTEpecyiollHe Hac
3HAUEHHS NEepPeMeHHIX, Bhipaxenuii, I9BM nyxHo JAaTh
COOTBETCTBYIOUHH NpPHKa3:

BBIIATH 3HAYEHHE,

B sswike [lackann Takoil npHKas HasblBaeTcs onepa-
TopoM (npouenypoil) BbiBoga. B nanHOoM caydae, Koria
HAC HHTepecyeT 3HaueHHe repemenHo# Y, oH sanuchBaeTcs
tak: WRITE(Y).

WRITE — numm

B pesy/abTate BHIMONHEHHs 3TOTO IPHKA3a Ha mevarth
Oyier BbIaHO 3HaueHHe mepevenHoll Y. A uTo XKe ocra-
HeTcsi B siueiike, oTBeeHHON s Y? 3anomuure, 4TO CO-
JepKUMOe 3TOH AuefikH B pesy/bTaTe BHITOJHEHHS onepa-
topa WRITE He uaweHntcs, TaM no-npexHemy OGyner
XpaHHTBLCS 3HaYeHHe mepemeHHol Y.

BanuwnTe onepatopsl Ads BbiBoja nepemensoi: || O
" a) A; 0) SUMMX; ) Pl. "
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C nomomsio oxuolt npoueaypst WRITE moxHo Bhizasath
Ha neyaTh 3HAYEHHS HECKOJbKHX BbIpaKeHHH,
Ilpumep. Ecau BTOpOH BapHaHT JONOJHHTH [PHKA30M
RITE (A,B,Y), To Ha nme4aTh GyAyT BbilaHbl 3HAUCHHS
nepevennsix A, B, Y B ToM nopsaxe, B KOTOpOM OHH yKa-
saubl B nHerpykunn WRITE.
ITepemennnie A, B, Y HasmiBaiorcsi mapamerpamy BbI-
BOJA.

[lapamerpsl BBIBOJA OTAENSIIOTCSI APYT OT JApyra 3amsi-
TOil M 34KJI0YaloTCs B KPYTriible CKOOKH.

Yucao napaMeTpoB BbIBOJA MOXKET ObITH NPOH3BOJILHBIM.

3anuiukTe TNpPOUEAYPH AJS BHIBOAA HECKOABKHX || (]
NepeMeHHbIX:

a) A, A2, A3, A4; 6) X uY.

Hpumeﬁ. TMapamerpamn BhiBoga mpouenypst WRITE
(3,A4B) sBasiorcs uncao 3 u Beipaxmenne A+4B. B pe-
3yAbTaTe €e BLIIOJHeHHs Ha neyaTh GyAyT BBJAaHE YHC-
a0 3 ¥ 3HaueHue Bhipaxkenns A--B.

3anuuikTe NpHKa3 BATL 3HAYCHHS:

a) 1.5; B) A+B/2 u 3;
6) X, Y; o)Xl ¥l Lo ui

[Tpoueaypa WRITE npuBogut K TOMY, YTO BbIYHCJIEH-
Hble 3HAYEHHS] NapaMeTpPoB BHIBOAA (OHH MOTYT OHITh
¥ BbIPAXKEHHSIMH) ONHO 3a JAPYTHM NEYaTalTcsi Ha BhHI-
xozie.

[pumep. IMpouexypa WRITE(ALIBLUY) conepxut omm6-
Ky: nmapaMeTpsl BLIBOJA JAOJUKHBI PasjeNAThCS SalsATHIMH,
A we npobenamu!

Ykaxute OmMOKH, AONMyLIEHHbE B NpHBeIeHHBIX || []
HHKE 3anucsax:

a) WRITE(Y1;Y2);  r) WRITE[A,B];

6) WRITE(ALB); 1) WRITE 1.25;

) WRITE A,B; ) WRITE(A,B/F).
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BLIYHC/ICHHST W BHIBOJA NepPeMEHHbIX:
a) y=bx-+c npu x=0,5; b=2,1; ¢=6,2;
6) 1= (0,05x*+0,39x —0,08)-(0,05x* —0,08) npn

3anuuinte nocAeIOBATENLHOCTS ONEPaTopoB AJs O %

x=0,97.

'naba 5
BOJILIIYIO NMOJIOYKY UJIU MAJIEHBK YIO?

Ecin it soucienns nepemensoft y = 27,3x2 -+ 0,9x -+
+ 6,1 npu x=2,344 mb coobmaem SBM TaKy0 Toc/e-
NOBATENLHOCTL MPHKAa30B: X:=2,344;

Y:=(27.3X+40.9)+ X 4-6.1;

WRITE(Y),
TO, HECMOTPSi HA TO YTO KaXKAasm MHCTPYKLHA 3anHcaHa
BepHo, IBM mac ne noiimer. Uto6e 9BM morsa seimod-
HHTb 3ajlaHie, eMy CcjelyeT NpHAaTth BHA NPOrPaMMEL.

[Iporpamma—3sananue ans IBM, uanucannoe Ha mo-
HATHOM JIIsl Hee fA3blKe B YCTaHOBJEHHOH thopme,

ITporpamma na siskike Ilackanb oGsi3aTesbHO HauH-
HaeTcsl C 3aroJloBKa H 3aKaHYHBAETCH TOYKOM.
B kauectse mamoCTpauHH NpuUBEEM NPOrpaMMy, BhI-

QHCJASIONYI0 3HAYEHHE BLIPAXKEHUS L

4,38—3,21.2,13°
PROGRAM ZNACHEN(OUTPUT);
BEGIN
Wl\IIQITE((2.25+7.1*2.49)/(4.38——3.21*2.13))
END.

3aromoBok  nporpamms: PROGRAM ZNACHEN
(OUTPUT); on coctouT H3 Kaiouesoro cioa PROGRAM —
nporpamMma, uMenn nporpamvMel—ZNACHEN. B cko6kax
aanucano umsi OUTPUT, kotopoe ykasmBaer, uto B npo-
rpaMme COJepKarcsl MHCTPYKIMH BEIBOJA Ha meYaTh pe-
3y/bTaToB cyera. B Komue sarosioBka o6ssatenbHO cra-
BHTCSA TOYKA C 3ansATOMH.

[ocnenoparenbHoeTh  ONEPaTOpoB, 06PasyOMUX MPO-
rpavmy (B nannom cayuae oneparop WRITE), sakmouena
B onepatopueie cko6kn: BEGIN, END. O6a stu cnosa
TaKXKe ABJAAIOTCH KaoueBbiMi cioBamu. Mx emuica: BEGIN
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(#auano) —otkpuiBaomas 1 END (konen) —sak priBaiomias
onepatopubie CKOOGKH.

JlioueBkie (CayKeOHbIE) CJIOBa OCOGEHHLIE: OHH He MO-
TYT HCINOJIb30BAaThCsl B KauecTBe HMEH.

OwnGKH B HanHCaBHH STHX CJOB HexomyctHMbr Oum-
Gounoe nammcanue XoTsi Gbl OJAHOTO KJIOYEBOTO CJIOBA MPH-
BOJHT K TOMY, 4To DBM OTKaxercs BHINONHATH Bauly
nporpammy.

l YUToGk! Jyuie 3anOMHHTH KJIOYEBBIE CIOBA, BHIMTHCHI- "

BaiiTe X B CrenHa bHBIH CI0Baph, NOSACHSASN 3HAUCHHS

Te, k10 3HakoM ¢ aHraHiiCKHM si3blkoM, Ges Tpyza
YCTAHOBAT NPOHCXOXK/EHHE CJOB. D10 He JOKHO YJAHB-
JATb, TaK KaK HMEHHO 3TOT A3BIK OJH30K CO3/aTelio
IMackans H. Bupry.

PROGRAM— niporpamma

BEGIN — nauano

END —xkonen

Hms nporpamvbi BhiGHpaeTcsi NPOM3BOABHO € YYETOM
NpaBuJl HanHcaHus uMeHu B sswike Ilackanb. B wactHocTH,
paccmaTpHBaeMoit nmporpamMme MOXHO ObLIO Obl JaTh H Ta-
KHe HMeHa:

PROGR, Al, ZN, S8S u ap.

Onuako nyquie BHIOHPaTh MMSi, OTpakaioliee Ha3Ha-
UeHHe JaHHOH Mporpammbl, JAefCTBHs, KOTOPLIE B Hel
IIPOU3BOJISITCS.

[NonpoGyewm Tenepsb coctaBuTh nporpammy ¢ umeneMm YX
JJf DELIeHHA 3aJauyd, NPHBEJCHHOH B Hauaje 3TOii IJaBbl.

PROGRAM YX(OUTPUT);

BEGIN ;

X:=2.344;

Y:=(27.3:X+0.9)*X4-6.1;

WRITE(Y)

END.

IMporpamma Y X, sanucauunas no asanorun c ZNACHEN,
OKaXKeTCsl HEBHINONHHMOH, M BOT noyeMy. YX B ominume
or ZNACHEN coznepxur nepemennsie X u Y. dtum nepe-
MEHHBIM JIO/ZKHBI OBITh BbUIETIEHBI SYEHKH MaMsTH: TaKHe
“mOJIOYKH B 37aeKTpoHHOM Mosre* IBM, ma Kotopeie oHa
GyJeT “CTaBHTL 3HAYEHHS NepPeMEHHBIX.

Bam HaBecTHBl yXKe ABAa THNA NEpeMEeHHbIX: ledble
BelecTeHHble. [lepeMeHHBIM PasIMUHBIX THIIOB BHIAEISIOTCA
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SIYEAKH MAMATH PasNHuHON AMHHBL M CTPYKTYpHL. [Tostomy
B Hayazne [porpammbl cJaejyer cooGuuTs HHpOPMALHIO
0 TOM, KaKHM NepeMEeHHbLIM JO0/KHA ObIThL BLIjeJeHa Mna-
MATb, a TaKxkKe yKasartb MX THm, uroOe 9BM “smana“,
CKOJIbKO HYXKHO BBIAGJHTDL SIY€EK VI MEPEeMEHHbLIX, 3aKpe-
MHJIA 34 KX nepemMenHoil cBolo siueiiKy, T. €. “noJouKy*
ONPEe/ICJIEHHBIX Pa3MepoB:

PROGRAM YX(OUTPUT);

VAR X,Y:REAL;

BEGIN

X:=2.344;

Y:=(27.3%X 4-0.9)«X +6.1;
WRITE(Y) |

END.

3o AGNIAeTCs B pasjedie nepemMeHHbIX
VAR X,Y:REAL;

Pasjienn nepeMeHHBIX HAYHHAETCS € KJIOYEBOrO CJOBA
VAR —nepemennbie  (COKpalienue aHIMHACKOro CJ0Ba
VARIABLES), 3a KOTOpHIM cJeiyer omucaHue fepeMeH-
HBIX, COCTOSIIIEE W3 OMHCATE/LHBIX Mpeitokenuit. B onuca-
TEJILHOM [PEJVIOKeHHH YKashIBAIOTCS HMEHa NEPEeMEHHBIX
H X THI.

VAR — nepemenubie

B nporpamme YX wucnosbsyiorcs jse nepemenmbie pe-
iecteennoro THna X u Y. Bemectsenuwlii THn 06Go3Ha-
yaercs KmouesbiM cyoBoM REAL, uenwmit—INTEGER.

REAL — BeiecTBe HHELIT,
INTEGER — ueabrii.

HMena nepemMeHHBIX OTAEJSIIOTCS APYr OT ApPYra 3amsi-
THIMH, a OT yKasateas THNa— JBoeToyneM. B Konue npen-
JIOXKEHHSI CTABHTCS TOYKa C 3amnsToil.

[Ipumep. B pasnene nepemeHHBIX

VAR X,Y:REAL;
ILJ,LK:INTEGER;
Z:REAL;
onucaHst TpH BeulectTBenubie nepemennue: X, Y, Z u tpu
nepemennsie ueqoro thna: I, J, K.
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IMoctpoiite pasien MepeMeHHBIX MPOrpammbl, B Ko- |[O

TOPOM OIHCBHIBAIOTCH

a) A —pewecrsennan; B) X, Y —BellecTBeHHbIE

6; J1, J2, J3—nense; u I, J—uenne
[pumep. Ilpusesem npumep omuGOYHOro ONHCAHHS Mepe-
MEHHBIX :

VAR A,X,SLAGAEM,P,S:REAL;

SUMC,NOMC,A INTEGER;

B onucaHuH OTCYTCTBYET JABOETOYHE MNEPeJ yKasaTteseMm
tina INTEGER, kpome Toro, nepeMenHas A onucaHa
JIBAM b

Bce nepemenubie, HCMONb3yeMble B Nporpamme, AOJXKHbI
OuiTh onucanbl. Kaxpas nepeMeHHasi ONHCHIBAETCA TOJb-
KO OHH pas.

Ygaxure owubKH, AONYIUIEHHbIe B pasaene nepe- || [

MEHHBIX:

a) VAR A,B,C,D:REAL;

6) VAR A,B,C;D,E:REAL;
I,JLK:INTEGER;

) VAR A,B.C REAL;
r; VAR A,B,C,D:REAL;
1) VAR 1,J,MAX:INTEGER;

A ,MAX ,MIN:REAL;

[Npumep. CocTaBHM nporpamMmy Ajisi BEIYHCJEHHS Bbipaxe-
HHS
12400
Y&
[lpexze Bcero 0603HAYMM 3HAMEHAaTeNb PoOH (X* + 2x)*
2400
yepes a®. Torna y=—la, , rae a=(x+2)-x u x=5.

[IporpaMma COCTOMT H3 3aroJIoBKa, pasjieNia rnepeMeH-
HBIX, pasjiesa ONepaTopoB H TOYKH.

npu x=>5.

Paszienn onepatopoB— NOC/EA0BaTeNLHOCTh BCeX onepa-
TOPOB NPOrpamMMBsl BMECTe C ONepPaTOPHLIMH CKOOKaMH.

Pasjienn onepatopoB OMNHCHIBAEMOH MNPOrpaMMbl HMeeT
BUJ:
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BEGIN

Xi:=5;
A:=(X+2)%X;
Y:=—12480/(A=A);
WRITE(Y)

END

B nporpamme HCronp3yiotcsi JBe HepeMeHHbie 1UeJOoro
mina—X W A W oasa jeficTBuTe bHas nepevennas Y,
TaK KaK pe3y/ibTartoM Onepauuyu JeNeHdst SBAAETCH Be-
uecTeennoe 4mcao. Paszen nepeMeHHbIX MpOrpamMMel, B KO-
TOPOM OMHCHIBAIOTCS ITH NEPeMEHHbIe, MMEeT BH:

VAR A, X:INTEGER;
Y: REAL;

[Topsajok pacnonokeHHst HMEH B CHHCKE NepeMeHHEIX
He urpaer poan. OnHako

Jyulle omucarh BHayaje NepeMeHHble LeJoro THna,
3aT€M BELIECTBEHHOTO, YHOPAAOYHBAS HMEHA B CHHCKE
no andasuty. D10 OGNETYAT MOHCK HMEHH NPH uTe-
HHH nporpammbl. Creyer moMHHTB, YTO NPOrpaMMbl
yHTaloTca He Todbko IBM, Ho u mogsmu. [Tostomy
HeoOX0AUMO 3a6OTHTLCS O HAIVILHOM CTPYKTYpe mpo-
IPamMMBl.

Haxonen, nas nporpammve umsi PRIMER, moxem npu-
BECTH €€ TEKCT MOJHOCThIO:

PROGRAM PRIMER(OUTPUT);

VAR A,X:INTEGER;

Y:REAL;

BEGIN

Xa=5;

A:=(X+2)xX;

Y:=—12400/(A=A);

WRITE(Y)

END.

B Konue mporpammel He 3alyabTe NOCTABHTH TOYKY.
CTpyKTYpy HpOrpaMMbl MOMKHO TpEJICTaBHTh B BHJE
CXEMHhI:
<{3aroJioBOK >

[¢paszen nepemenubix)]

{pasjieJ oneparopoB).
KBanparnble CKOGKM 03HAYaioT, 4YTO pasies NepeMeHHHX
MOXKET OTCYTCTBOBATh, €C/IH NIEPEMEHHbIE OTCYTCTBYIOT B NPO-
rpamme.
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a) y=((x—3)*+8)* npu x=10;

CocraBbTe POrpaMMbl BHIYHC/ICHHS NEPeMEeHHO# y: ” O
6) y=(t*+ 1)—3t (t2+ 1) npu t=4.

IF'nasa 6
NMOUCKH KJIAJIA, HJIM 4YTO TAKOE AJIFTOPHTM?

Haiitn knag—Gonbinas ypaua. Bo Bce BpemeHna Haxo-
JMJIHCH SHTy3WacThl —Kaajouckarenn. Opmako ecid HH-
Yyero HEHM3BECTHO O BO3MOXHOM MECTOINOJOXKEHHH KJaja,
TO TMOMBITKH €ro HafiTH, CKOpee BCEro, OKaxyTcsi Gespe-
ayabTatHeiMu. Jlpyroe zieno, ecau B Ballld PYKH Ionajger
CTAPHHHBLIl MaHYCKPHOT C TAKHM, HanpHMep, ONHCaHHEM.

Jecy ecTb NojfHa, Ha KOTOPOH PacroJIOXEH XOJM.
Y noxHoxKusi XoJMa npoTekaer pyueil. Beras y HCTOKa
pyubsi, HWAM TIO TAKOMY MapuipyTy: CjeJsail jsa uiara Ha
10r0-BOCTOK, 3aTéM TPH—Ha BOCTOK, ellle¢ BOCEeMb IAros —
na cesep. Konait smecs! (puc. 1).

Xonm
3
N
B 1
0 5 7 10
Puc. 1

Ha mamn B3rasijg, WMess TAKOe ONMCAHHME, CTOMUT TOHUC-
Kath KJaJ4. DTHM MBI ceiiyac W 3afiMeMcs, npasjia, JHIIb
B TEOpEeTHYECKOM ILIaHe,
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Haiigem koopaunarst Toukm, B K0oTOpOIl CNpATAH K/af.
Hcxoznast nosuuus, HCTOK pydbsi,— 3T0 TOUKa ¢ KOOpau-
Harami (5,3). Tenepb TOUHO BRINONHHM Kaxioe JeficTBHe,
yKasaHHOe B ONHCAHHH.

CosepwnB JiBa 1ara Ha I0r0-BOCTOK, NPHAEM B TOY-
Ky (7,1). Tpu wara na BOCTOK npuseiyT B Touky (10,1).
Hocesnne BoceMb WArop Ha cepep 3aKaHYHBAIOTCS B TOY-
ke (10,9). 1o u ecrp koopamuatel TouKH, B KOTOPO#H
cnpsitan KJaaf.

Hrax, Bemonusia kaxsii wwar onmucanus (anropurma)
3 ToukH (5,3), Mu nepemectnanck B Touky (10,9).

AJIrOpHTM —3TO NPABHIO, YKA3HLIBAIOIIEE AHCTBHS, B pe-
3yJIbTaTe BHIMONHEHHS KOTOPHIX OCYUIECTB/IAETCA nepe-
XOA OT HCXOAHBLIX JAHHBIX K HCKOMOMY pe3y.ibTary.
Llenouka jeiicTBuii HasbIBaeTCA AMTOPHTMHYECKHM npo-
[eccoM, a Kaxjoe JeficTBHEe —I1uaroM ajropuTMa.

B pacemarpuBaemom npumepe HCXORHBIMH JAHHBIMH HB-
Jserca touka (5,3), pesyasratom —(10,9).

B noBceHeBHON JKH3HH MBI NPAKTHYECKH EXKEAHEBHO
MHOTOKpATHO CTaJIKHBAaeMCsi ¢ ajroputMami. Hanpuwmep,
AleJiasi 3BOHOK 1o Teneony, MPHIrOTABIHBAs Kode, caxas
ACDEBbA H T. /., Mbl BHIIOJHSIEM HEKOTOPHIE aJrOPHTMEL
ANropHTM MOMKHO paccMaTpHBATh KaK MOC/EIO0BATENLHOCTS
NPHKA30B, a NPOTPaMMBL NPEACTABJAIOT COBOI aIroPHTMLI,
SaNHCaHHbIe N0 ONpeje/IeHHLIM NPABHIAM 53bIKa NPOrpaM-
MipoBanus. [1o3ToMy A3BIKH NPOrpaMMHPOBAHHS HA3LIBAIOT
HHAYe aJNropUTMHYECKHMH s3bIKaMH.

Buimoanssi nporpammy, 9BM sBasiercss ucnosHuTe EM
ajroput™a. [TosToMy sicHO, uTO Kaciblii LWar ajaropuTa
A0/KeH ObITh MOHATEH €r0 HCUOJHHTENO, H3BECTHHI Mpa-
BHJI4 BBINOJHEHHS KaXkAOro wiara.

A moxer mu OBM BHINOMHHTE AJFOPHTM, OMHCHIBAIO-
WHi MapwpyT aBmkennss K kaapy? Koweuno, oma mne
MOXET BBIATH Ha MNOJAHY M OTNPABHTECS HA CeBep HJH
BOCTOK, HO... C € TMOMOUIBI0 MOXKHO MHOTOE CHeNath.
B vactnoct, nokaxem, kak mopyunts 9BM nomck KOOp-
AMHAT TOYKH, B KOTOPOH HAaXOAMTCH KJal.

[Tyets X u Y -—KoOpAMHATH MECTOMONIONKEHHS KJajo-
Hekarensi: X —a6enucca, Y —opaunara. Bravane X =5;
Y=3. Vcaosumcs, wro aas OBM war B CEeBePHOM Ha-
TMpaB/JeHHA O3HAYaeT YBeJHYeHHe OpAHHATHE! Ha |, B BocTOu-
HOM —yBesmuenne abeuucest Ha 1, Ilar B npomexyrounom
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HanpasJeHHH, HANpUMep Ha loro-3anaf, PaBHOCHJIEH OJHOMY
iary Ha 1or 1 OAHOMY Ha 3amnap.

Y10 o3Hayaer JBMKeHHe HA OJMH lWar Ha sanan? "?
Ha I0r? Ha CeBepo-BOCTOK?

Onuwem Tenepb airopHT™M MOHMCKA KJaaja CpejCTBAMH
fsbika [lackanp:

PROGRAM KLAD(OUTPUT); (s#nporpaMma jBHKe-
HHSL K KJajpyx)

VAR X,Y:REAL; (xkoopauBaThl K/1aioHCKaTe/sx)
BEGIN

X:=5; Y:=3; (sHcxoaHoe noJoKenues)

X:=X+42; Y:=Y—2; (+2 wara Ha 10ro-BOCTOK)
X:=X+3; (#3 wara na BOCTOK#)

Y:=Y48; («8 waros na cepeps)

WRITE(X,Y)

END.

Cuuraere qn Bul omepatop X:=X-2 uenpabuip- "?
I HbIM?

B marematuxe yrepxkienne X =X--2 Bcerja HesepHo,

HO 3lech sanuch X:=X-2 dABAAETCS HE yTBEpIKACHHEM,

a [PHKa3oM, B COOTBETCTBHH ¢ KOTOpPBIM DBM:

l) BBIYHC/HT 3HAYEHHE BHIPAXKEHHS B NPAROi vACTH, A
yero BMecTo X MOACTABHT €ro 3HaueHue —>5, T. e.
X+2=542=7,

2) nonyyennoe 3sHaueHue 7 3anUUIET B SUEHiKy, OTBEICH-
nylo nepemennoit X. Teneps 3nauenneM nepemenHoii X
sABAeTCA 7, a ee crapoe 3HayeHwe, 5, yTpayeHo,

3HayeHus nepeMEeHHbIX B XOJE BHINOJHEHHS MPOTPaMMBbl
MOTYT MOABEPraThcsl MHOTOKPATHBIM H3MEHEHHAM.

| Buinoauure nporpammy KLAD. || O

Has yayumenns warasanoctd nporpamma KLAD cha6-
KeHa Kommenrapuamu. Kommenrapuit—sto Teker, sakJo-
YEHHBI MEXJly COYETAHHAMH CHMBOJIOB (% M %). (B Heko-
TOPBIX peanu3auusix sAsbika TEKCT 3axaiouaercs B buryp-
HBIE CKOOKH.)

9BM He uHTAET TEKCT KOMMEHTAPHSL.
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OnHako ME YXKe TFOBOPHAH, 9TO MPOTPAMMEI YHTAIOTCS
He TOJILKO MallHHamu, HO ¥ JoabMu. Kommentapun nomo-
TaloT OPUEHTHPOBATBHCS B NPOrpaMme, BBISABJSITL COLEpIKa-
ugHecs B Heil olHGKH, KOTOpHIe He CMOXKeT 06Hapy kuTh IBM.

[Tomnure, 9BM me ymeer pacnosnapats ommGKH, cO-
JepiKalHecs B aJropuTe.

Hanpumep, ecain B nporpamme KLAD Bmecto onepa-
topa X:i=X--3 omuGouno Oyjer samucaH onepaTtop
Xi=X—3, 1o 9BM He ykamker Ha HaauuHe OWHOKH, a
BbIIACT HEllPaBH/IbHBIE KOOPAHHATH MECTONOJIOKEHHS KAaja.

[Iporpamma —>3T10 samlich aJrOpHTMa Ha NOHSTHOM JJisl
OBM ssbike. [lpexcne ueM mnucaTh SajiaHme, BHITIOJHEHHE
KOTOPOro Bbl XOTHTe mopyunth IBM, HeoGxopumo camomy
paso0paTbCsi B TOM, KaK 3TO 3aJlaHHe CAEAYeT BHIIONHATH.
as 3TOro MyKHO CHauaja BLISICHHTb, YTO HAHO (HCXON-
HblE JIaHHBIE), 4TO TPeGyeTcss MoJNyYyHTh (HCKOMBIE PasyJib-
TATH), @ 3aTeM ONWCAThb ANATOPHTMEL NOJYYEHHS HCKOMBIX
pPesyabTaToB M3 MCXOAHBIX JlaHHBIX.

AnroputM MOoXKeT ObiTb ONMCAH PASJHYHBIME CIIOCO-
Gamu. [lpuBeseM HEKOTOPHIE NPHMEpHL.

ITpumep 1. Cnopecto-popmyiibHbI cnoco6 omHcaHHsA aJ-
ropuT™Ma BBIYHCACHHS nepemennbix Y1, Y2, Y3:

3,18—4,98 :
Yl: = l.l_—-O,2. (017_0’24) + 4)981

. 3,18—498 :
Y= o (0,72—0,24) + 4,98;

. 3,18—4,98 g
Y3_ = _1,]_—0'T' (0,89— 0.24) + 4)98,

HayaJjo;
3.18—4.98

Al

B:=4,98—Ax0.24;

Y1:=A«0.7+B;

. Y2:=A«8.721B;

Y3:=A%0.891-B;

neuats (Y1, Y2, Y3);

. KOHel.

[Tpumep 2. Onuiem 3TOT JKe aJrOPHTM C NOMOILbIO GJOK-

cxembl. [lasi 37010 KaKaAOMy miary anropHTMa THNA ,Bbi-

UHCJAHTE® MOCTABHM B COOTBETCTBHE NpPSMOYTOJBHBIH GJIOK
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PNONE W O

(puc. 2), a maram THOA ,BHAATH®, ,NEYaTaTh — 6JIOK B BHJE

napajyieniorpamma (puc. 3).

Puc. 2 Pue. 3

Bor kakoil Bua Hmeer 6/OK-cxema anroputva (pue. 4):
Crpenka, Bhixojsmas W3 610Ka, NOKasHIBAET, K KaKOMY
Wary ajroputMa HYXKHO nepeifiTH 1Mo OKOHYAHHH JaHHOTO
6/10Ka.

)

3.18-4.08
= 11-92

B:=498-Aw 24

[ Yii=Aw78

Y2: = A, 7248

Y3: = A«89+8 |
t

/ Newars (Y1, ¥2,¥3) Z
| smToe=s

oL

Puc. 4




Onnmure anropHTMBl BHYHCJIEHHS (YHKUHME:
a) [=(0,05x* 0,39x—0,08)-(0,05x*—0,08) nipu x=0,97;
x2— 2ax-}- 1
O) P
[lpeanonoxum, 4TO MEXKAY MOMEHTAMH, KOrjJa KJaaja Gsia
cnpsATad ¥ Korja €ro MILyT, NPOH3OUNIO 3EeMJEeTPSICEHHE,
B pesyJibTaTe KOTOPOroO NOJISIHA HCYeana W NpeBpaTHIach
B ospar. Torja, nBurasick 1o ONHCAHHOMY MapuwpyTy, BH
HATOJIKHETECh HA HEnpeoJIoNiuMble MNPEensTCTBHSA. IJTOT al-

FOPHTM BaM HCNOJHHTL HE YHACTCS.

npu x=0,8; a=2,43.

B caywae, korza asroputMHuecKkuii npouecc 6e3Bo3-
BPaTHO OOPLIBAETCSI, TOBOPAT O HENPHMEHHMOCTH 3aJlaH-
HOro aJaropuTMa.

YKaxure 3HaueHHsl NEPeMEHHOH X, s KoTopeix || [
aJITOPHTM
1. nauvauno;
2. sajath X (#cynTaitTe, YTO 3HAYEHHE X HEKOTO-
pbIM 06pasoM 3ajaHo%);

1
3: Y= ‘xT__—l;
4. nevats (y);
5. Konel

HETIPUMEHHM.

JKECTBO OOBEKTOB, KOTOpbHIE OH MOXKEeT HCIOJb30BaTh
B KayecTBe AONYCTHMBIX HCXOJHBIX NaHHBIX. D10 CBONCTBO
Ha3bIBAETCS MAaCCOBOCTBEIO aJrOPHTMOB.

s npuBeJEHHOTO B YNpaKHEHHH ajropuTMa Jomy-
CTHMBIMH HCXOJHBLIMH JIAHHBIMH SIBJISIIOTCS BCE BEIECTBEH-
Hble 3HauenHsi X, kpome | u —1. A HCXOIHOH TOUKOH Js
MOHCKAa KJajaa MoxeT ObiTh JHIIb HCTOK pyubsi. Ecam
3a7aTh APYryl0 HCXOAHYIO TOYKY, TO aJITOPHTM H3MEHHTCS.

Kax bl anropuT™, BLINOJHEHHE KOTOPOrO MOpYydYaercs
3BM, J0/3KeH OKaHUMBATBCSl TMOCHAE KOHEYHOTO YHCJ/A
[IATOB.
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Hna xaxjaoro anropuTmMa CyUIeCTBYET HEKOTOpOe MHO- |

Bce paccMoTpenHble HAMH aJArOPUTMBI 06/AJAIOT STHM
CBOHCTBOM.

IMpunymaiite Kaxoii-HuGyab anaroput™ jauxkenus || [
Ha niockoetn u3 toukH (0,0) B Touky (3,4) npu
ycnosuu, 4To yepes touku (0,2), (0,3), (0,4), (3,0)
NPOXOAUTE Hesb3si. ONUIIHTE 3TOT aJTOPHTM CJIO-
BECHO, C TOMOILBIO 6JI0K-cXembl i Ha f3bike [Tackadn.

[NonpoGyfite mnonpobHO 3anmucaTh aATOPHTM MOHCKA
Kaaja, KOTOPHIH B OeeTpH3HPOBAHHOM BHJE HMEETCS
B pacckase Iarapa [lo «3osoToil KyK».

Tnasa 7
3BM NEYATAET TABJIMIbI, A YUTATEJIb
BIMEPBBIE BCTPEYAETCH C ONEPATOPOM L UKJIA

Y4eHHK MONMYYHN 3ajlaHHe: BHIYHCAUTL KBajpaThl H
KBaJpaTHBIE KOPHH CJAEAVIOMAX ABAJAUATH THCEN:

0,001; 0,007; 0,009; 0,013; 0,019; 0,27; 0,31; 0,35; 0,37;
0,41; 0,44; 0,45; 0,55; 0,61; 0,64; 0,69; 0,71; 0,77; 0,79;
0,8.

Bhluncienns TPYJAOEMKH, MOITOMY MOHSITHO €ro XKeJdaHue
nopyunth pabory IBM, C uero mauars? Ecrectenno,
C H3YUeHHS COJEPIKAHHSA 3ajauH, KaK TIOBOPAT, C MOCTA-
HOBKH 3aJ1auH. BRIACHHB, YTO HCXOHBIMH JAHHBIMH BJSAETCS
HaGop W3 ABajUATH YHCEN, YYEHHK BBHITHCAJA 3TH YHCJA
HAa OTAeNbHBIH JuCT GymarH, moMeTHB ero: «Mcxoumbie
JlaHHBIEY,

PeaynbratoM [0MKHBI GBITE KBaipaThl H KBajapaTHBIE
KOPHH COOTBeTCTBYIOMHX uHces. HMrpaer au poab ¢opwma,
B KOTOpO# pesyabTatel Oyayt Beipausi? Eme 6wt! Ecan
Gbl BaM MOKasali pes3yJbTaThl B TaKoi, Hanpumep, (opme:
1.00B0BHBE — 86 3.1622776E —82 4.900006E — 85
8.3666802E—02  8.1080B00E —05  9.4868329E — 02
1.6300800E —B4  1.1401754E—01  3.6100000E — 04
1.3784048E—01 .. .,

TO BHI, G€3yC/IOBHO, cKasaJu Obl, YTO YUEHHK MJ0XOi H
TPYA ero Obw1 Hanpaced. JlefcTBHTENBHO, HENOHATHO, Tje
3/IeCb KBaJIpat, rjie KBaJipaTHbIi KOPeHb H K KaKOMY YHCJY
onu oTHOcsATCA. Jpyroe eno, ecan B Kax0it cTpoke GyayT
NOMEINEHbl YHCJIO, €ro KBa/JpaT H KBaJAPATHBIH KOPEHb.
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Hanpusmep, rak:

0,001 1.0080000E —B6 8.1622776FE — 02
0,007 4.908060BE—05 8.3666002F — 2.

3aoTsTech 0 (GopMe BHIBOAHMBIX Pes3yJIbTaToB.

Wrak, pemweno— pesyaprath GyayT BbLIaBaThCA B TPH
cTon01a: B MepBOM—UHCA0, BO BTOPOM — KBajpaT STOrO
HHC/Ia, B TPETLEM — KBaJAPaTHLI KOpPEHb M3 Hero. YueHHK
BEUICJIHJT OTAGMBHBIN JIHCT GymMarn ANsi Pe3ynbTaToB M
nomerw ero: ,PesynbraTe: 4meso, KBajpar, KBa/IpaTHbIH
KOpeHn“,

YroGel nOCTPONTL anroput™, 1o KOTOpoMy cMmorsa Obl
paGorate OBM, yuenux npencrasun cebe, kax caenyer
AeiictBoBaTh Ges DBM. Ouesnuuo, Tak:

1) npountath unca0 K3 HaGOpa HCXOMHBIX JaHHLIX;
2) sanucaTh €ro B NEPBHIH CTOJGEI;

3) BLIYHC/NTL KBajpaT STOTO uHc/a;

4) sanucaTbh ero BO BTOpofi crosGerr;

5) BHUHCJHTHL KBaJPaTHBII KOpeHb H3 4HCaa;

6) sanucath ero B Tpermil croadei,

BateM HYXKHO NPOYHTATH CHAELYIONEE YHCAO U BHOBB
BRIMOMHHTE JedcTBusi 2—6. Takum o6pasoM, mocaegosa-
Te/bHOCTD JieficTBAli 1—6 HyxkHO moBroputh 20 pas mas
Ka)JIoro 9ucia.

Yro6bl nopyunts pemenwe sagaun IBM, wucronbays
TOJIbKO H3BECTHBIE YK€ UHTATENIO CPECTBA A3biKa [1ackadis:
OnepaTopul NPHCBAHBAHNS | BBIBOJA, HYXKHO HAMHCATb MpO-
rpaMMy JAJHHOH B HECKOJBKO cOT onepatopop. Heno 310
CKyuHoe u jgoaroe. Hyxen apyroii nyTs.

Mot BvecTe ¢ yYeHHKOM BOCHOJB3YeMCS TeM CBOMCTBOM
3ajJlaui, 4TO KaxKjloe YHCI0 06pabaThbiBaeTcsi M0 ONHOMY M
TOMY K€ aJropHIMy.

[lycre K—mHoMep ouepeasoro mnpouyHTaHHOro umcna,
910 mepemeHHasi BEAHYHHA, KOTOPas NOC/AELOBATE/BHO
npunumaer snavenus 1, 2, 3, ..., 20. Uepes X o6osznaunum
YHCJI0 M3 HCXOAHOro Habopa, X2—kBazpar uucaa, X3 —
€ro KBajpaTHHil kopenb. Torza npoueaypy o6paGoTku
YHCENl MOXKHO ONMHCATh TaK:

Ki=1;
uuTath (X);
X2:=X34:

X3:=V'X;
neuath (X, X2, X3);

tm'rem: (X);
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X2:=X%;

X3:=V'X;

nedarer (X, X2, X3)

ar. . g K=3, 4, ...,20,

(Bri, naBepHOe, saMeTHJIM, YTO ONHCAHHE CHENAHO HA
wCMecH” fA3LIKOB—Ha pycckoMm u Ha [Tackame, Ha nannom
srane tak ypno6Guee. Benn Bbl Ge3s Tpyjaa MOHSAH CMBIC/I?)

[Ipusenennoe Bhllle OmMHCaHHE MPOLEAYPHI OOPaGOTKH
uicesl MOXKHO cjenath Gosiee KpaTKHM:

ana K, uamensiomerocst ot 1 g0 20, moBTOPSTH CEPHIO

oneparopos: uyurath (X);

X2:=X*

X3:=) X;

neuatsh (X, X2, X3).

YcJIoBUMCS TpHYACTHBI 06OPOT ,H3MeHsiomerocss ot 1 1o
20” sanncemBath =1 g0 20% a cepmnio omnepaTopos 3a-
KaouaeM B (urypubie cko6ku. Torga BO3HHKAET KOHCT-
PyKiusl BHAA

s Ki=1 10 20 nosropsth

{uurath (X);

X (e g )

X3:=VX;
nevats (X, X2, X3)},
HasbIBaeMasl IMHKJIHYECKOH KOHCTpPYKIeil.

Llukanueckan KOHCTPYKIHUA ABJAAECTCS NMPHKa30M MHOrO-
KpaTHO NMOBTOPHTH CEPHIO OMNEpaTopoB.

B nanHoM cayuae 4YHC/IO MOBTOPEHHH HAM 3apaHee H3-
BECTHO M ONpejenfercss HauyaJbHHEM H KOHEYHLIM 3Haue-
unsamu  nepemennoil K. Ilepemennas K asnserca ykasa-
TeJieM 4Heaa noBropenud. Ee HasbBaior o0bYHO CueTuH-
KOM, WJIH MapamMeTpoM ILHKJA.
[Tpumep 1. PaccMOTpHUM LHKIHYECKYIO KOHCTPYKILHIO € na-
pameTpoM i:

s ii= 2 10 4 noBTOpSITSH

neyarh (i).

3aMeTHM, 4TO €CJIH CepHsl COCTOMT TOJIBKO H3 OJHOTO Ome-
patopa, TO CKOOKH MOXHO OMYCTHTb.

YKaKuTe HauaAbHOE W KOHEUHOE 3HAYEHHsl Mapa- " 0
MeTpa LHKJA.
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CepHs onepatopos, BINOMHAEMAS C KAMXK/ILIM 3HAYCHHEM
napaMerpa, HashiBA€TCSl TEJIOM LHMKJA.

B namem npuMepe TesoM LKA ABASETCH KOHCTPYKIHA
“mevarn”, Koropas Gyjer BLINOJHATLCA NpH i=2, i=3 n
i=4. B peayanrate GyayT Haneuaraus umncaa 2, 3, 4.
[Tpumep 2. Halinem cymMmmy nepBbiX n-HaTypasibHBLIX YHCE:
S=1+42+43+...4n npn n=25. las sroro BOCIOJIb3yeMest
CACAYIOIUM YacTto ynorpebiasieMbiM npuemoM. Ilosoxus
BHauaze pesyanbTat cymmupoBaHusi S paBubiM 0, Oyiem
A06aBAATH K HEMY [OOYEPENHO CJaraeMbie:

n:=25:

S:=8;

ans i:=1 10 n noBropsTh

=51 i:

nevats (S).

Onpenennre, 4TO NOJAYYHTCS B pesy/bTaTe BHIIOILNHA
CJAENYIOIEero aJaropHT™a:

1. navano; N:=5; X:=2;

2. S:=1;

3. ana i:=1 no N nosropsTs;

3.1. S:=8sX;

4. neuats (S)

5. Komelr,

Hrak, obumit BHJ HHKIHYECKOH KOHCTPYKIHH TAKOB:
aas P:=NZ no KZ nosropsite

3 rae

P—napamerp unkaa;
NZ— navanpHoe 3HaueHHe mapameTpa;

KZ —xoneuHoe snauenne napamerpa;

S—ren0 umkaa, a KoHcrpykuus «aas P:=NZ no KZ
HOBTOPATLY HA3BIBAETCH 3aroJIOBKOM IIHKJIA.

Jns HarJAsAHOCTH TeJNO UMKJA Jyulle SanHChiBATH
C HEKOTOPHIM CJBHIOM BIIPABO OTHOCHTEJNBHO 3a-
TOJIOBKa.

Onncannoi IHKIHYECKON KOHCTPYKUNH B A3bike [Tackans
COOTBETCTBYET ONeparop IHKJAa ¢ mnapamerpoM. YUro6wl

NepedTH K ero 3amucH, cJa0Ba “aas’, “xo“, “IIOBTOPATHL®
caeflyer 3aMeHHTb KJoueBhiMH caoBamu FOR, TO, DO,
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a (Qurypubic CKOGKH HYKHO 3aMEHHTb OIEpPATOPHLIMH
ckobkamu BEGIN u END.

FOR — fas TO— 5o DO— nenats

BEGIN — navano END — komuern

[lpumvep 3. Banuimem onepatop UMKAA AN THKJIHYECKOH
KOHCTPYKIMH B npumepe 1. Bor ero Bua:

FOR 1:=2 TO 4 DO

WRITE(I).

pesyJsibTate BBUTOJIHEHHSI STOro onepatopa GyayT Hame-
yaTtaHel 3HayeHus 2, 3, 4.

[Tapamerp nukna sBAsieTcA NEpeMEHHON WLEJOTO THMNA.
OH He MOMKET ObLITb BElleCTBEHHBIM.

[Tpumep 4. 3anuuieMm nporpaMmy CyMMHPOBAHHSI NEpPBHIX
N=25 narypanbunix uncesl. (AJNTOPHTM NpHBEAeH B mpH-
mepe 2.): ;

PROGRAM SUMMA (OUTPUT);

(» cymma nepeeix N HaTypanbHBIX 4HCEN ¥)

VAR I,N,S:INTEGER;

BEGIN

N:=25;

S:=1;

FOR I:=1_TO N DO
S:=S+41I;

WRITE(S)

END.

B KauecTBe HaYaAbHOrO W KOHEYHOrO 3HAYEHHI napa-
MeTpa UMKJIa MOXKHO HCIIOJIb30BaTh HE TOJNLKO YHCJHA,
HO H BBIPAXEHHS, NMPHHUMAOUHE HEeJble 3HAYCHHA,

[Ipumep 5.

FOR K:=5 TO 1 DO
S:=S+K;
WRITE(S).

Yrto siBAsieTCs HAYANALHBIM H KOHEYHbLIM 3HAYEHHAMH napa-
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Merpa nukJja? Brl BepHO 3aMeTHJAM, YTO B OTJHYHE OT
NpeabiAyulnx MnpHMepoB HayaJbHOE 3HaueHHe CYeTYHKa
NPEBLINIAET. €ro KOHEYHOE 3HaveHue. OuwnbKi 3716eCh Her.
[Tpocto B 3TOM Caydyae Teio mHKJAA He GyjeT BHIMOAHEHO
HH pasy, H B pesyawrare Gyner Haneuarano uucao 8.

HeiictBHs, onpejeisieMble ONEPaTtopoM WHK/A, TAKOBHI:

1) BEIYHCAHTE HaYyaNbHOE M KOHEYHOE 3HAYeHHA napa-
Merpa UHKJa;

2) ecin HayaJMbHOE 3HAYeHHE MPEBOCXOJHT KOHEUHOE, TO
TENO IHKJA He BLINOJHATH, a NepPeiiTH K Caejlyiouemy
3a UHKJAOM onepatopy. B mpotHBHOM cayuae, u3Mme-
HAS NapameTp UWKJA, BMECTE C KaXbIM €ero smaye-
HHEM BBIMOJHHUTL TEJIO IHKJA.

BepHewmcsi, 01HaKO, K HaUleMy YYEHHKY H €ro npoéiaeme.
OnepaTop HHKJA—3aMeyaTeabHOe CpeJCTBO, KOTOpPOe To-
3BOJISIET SKOHOMHTh CHIIBI H BPEMST POTPAMMHCTa, TI03TOMY,
€CTECTBEHHO, YUEHHK HCNOJb3YeT ero NpH 3alHCH alropHTMa:
0. nmauano;

1. nevatath ('pe3ysnbTaTei: WMCAO, KBajpar wuHcaa, KBal-
paTHEHIT KOpPeHb W3 umcaa’);

2. nia Ki=1 no 20 nostopsith

2.1 {nmepeiiTH Ha HOBYIO CTPOKY;

2.2 unrate (X);

20 KX

24 X3:=V'X;

2.5 neuats (X, X2, X3);

3.  KoHell.

Teneps HyKHO NPEACTaBHTH 3TOT AJATOPHIM B BHAE TPO-
rpaMvel Ha nsbike [lackans. Cpasy 310 He moJyuHTCs,
TaK KaK HaM NPHIETCA CHauala [03HAKOMHTBCS C HEKo-
TOPHIMH HOBBIMH KOHCTPYKIHSIMH, KOTOPbE MOHA0BsTCS
B nporpamme.

Jast mepBoro AeficTBHSA, aHAJOrHYHOTO TOMY, KaK yue-
HHK HaANHCHLIBAJ JHCT OyMaru ¢ pe3yJabTaTaMH, UMeeTcs
nojiXojsiuias npoleaypa

WRITE (‘PESYJIBTATBI: YHC/IO, KBAJIPAT,
KBAJIPATHbBI1 KOPEHD').

[TapameTpom BbIBOAA B 3TOM cJaydae sBiserca Teker. Ou
3aKJIIOUEH B OAHHOUHLIE KABBIYKH HJIH anocTpPOpEL.
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IMocneoBaTeIbHOCTE CHMBOJIOB, 3aKJIOYEHHAs B amnocT-
poisl, Ha3LIBAETCSl CTPOKOMH.

I'(l:pumep 6. TlpaBuabHBIE CTPOKH:
‘CTPOKA’, '+’, "A+B’, "COJIHUE'.
Ilpumep 7. HenpaBuabHBIE CTPOKH:
JIEPEBO, "CITMCOK, 'TY4YA%¥, 'OB’EM’, ,OCEHb*,
Ecau B coctaB CTPOKH HYXKHO BKJIOYATH anoctpod
HIH KaBHIYKH, TO MX H3oGpaxaior Tak: ,. Hanpumep,
‘OB"EM’ nnu "KMHOTEATP ,,POCCHUA*’.
VKaxkuTe, Kakue OWMOKH COAEPIKAT CTPOKH B MpH-
mepe 7.
3anuuinTe CTPOKY, KOTOpas SBAACTCA NpeIONKEeHHeM
¢ ImpsMOHl peysnio.
[Tpumep 8. B peaysbraTe BHIMONHEHHA MNOC/EAOBATENHHOCTH
OnepaTopoB
N:=5;
WRITE (‘N PABHO’, N)

9BM mnaneuaraer:
N PABHO 5.

Jlns nepexoa Ha HOBYIO CTPOKY TPH NneyaTaHHH HMEETCS
nactpykuuss WRITELN. Ona moxer ucnosb3oBaThes 6e3
napaMeTpoB, cama mo cebe, MPH 3TOM pe3y/JbTATOM ee
JIeHCTBHA ABJASIETCS TOMLKO NEPexoj Ha HOBYIO CTPOKY.
Ecou e ee .MCNO/Nb30OBaTH C NapaMeTpamH, HampHMep,
WRITELN ("PE3YJIBTATHI’), 10 cnauana Gyaer Hame-
yarano cnoso PE3VJIBTATBI u sums notom ocymecrt-
BJIEH MepexoJ Ha HOBYIO CTPOKY.

Hpuxmep 9. CresicTBHEM BHINOJHEHHS! ONEPATOPOB

WRITELN ("MCXOOHBIE JAAHHBIE:");
WRITE (X);
WRITELN ("PE3YJIBTATHI:");
WRITE(X + 1)
SABJNACTCA TAKOH TEKCT:
MCXOOHBIE JAHHBIE:
0 PE3YJIBTATHI:
|

Has toro uto6m 9BM wmorsia mpouecTh 3HaueHHE TMe-
peMenHoli X, uMeercs cnenMajJbHas HHCTPYKUHA BBOJA:
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READ(X).

READ— unraii

Ho seab umrate mazo orkyna-tol Ipugercs crabauts
nporpaMMmy  CHEHMHaJbLHLIM  MPHAOKEHHeM, HA3KBAEMBIM
BXOJIHBIM (PaliIOM, B KOTOPOM uepes npobes nepeuncasercs
BCA TOCIEN0BATEILHOCTL O0pabaThiBAEMLIX YHCe.

[pu sumonnennu uHerpykumn READ(X) napameTpy
BBOJla — nepemennoii X GyjJeT npHCBOEHO oOuepeiHOe 3Ha-
YEHHE M3 NPHJIOKEHHS, T. €. YHCJAO, NPOUYHTAHHOE H3 BXOJ-
HOIO (paiisia, Gyjer 3anucaHo B AuEHiKy, OTBEJEHHYIO Te-
pevennoit X. Crapoe cojepxumoe suefiku MpH  3TOM
yrpatitei. Takum oGpasom, umerpykuusi READ—sto
BTOPOIi CNIOCOG «3aNOJHHTL MOJIOYKY», OTBEACHHYIO nepe-
MeHHO#. A nepBuiii cnocoG, onepaTop NMPpHCBAHBAHHUS, BHI
ne 3a6biti? [lpumep 10. Ilepemennnim A, B, C, D cre-
Ayer npupath 3uawenHus 2, 7, 3, 9. D10 MOKHO cuenate
TaKk: B nporpamme sanucatb READ (A, B, C, D), a so
BXOJHO# aitn nomecTnts umcaa 2 7 3 9. .

HUucrpykuus READ moxker HMeTh nponsBoibHOE KOJIH-
4eCTBO NapaMeTpoB BBOJA.

3nauenuss BO BXoAHOM dpaiiie MOTyT pasjeasiTbCs Mpo-
H3BOJMILHBIM YHCJIOM MPOGEJIOB, HO JIOJIXKHI CIEAOBATH APYT
3a JIpyromM B TOM e MOPsiiKe, B KAKOM COOTBETCTRYIONIHE
lapaMeTpbi BBOJAA mepedncjensl B uHCTPYKunwn READ.
[Ipumep 11. B nporpamme cozepxkatcsi e HHCTPYKILHH
BBOJA:
READ(A, B);
READ(C, D).

Bo Bxonnom oQaiiie cosepixatcs uncna:
3.2 —12.1 6.35 —4.2E—35,

B pesyabrate BEMOMHeHHS STHX HHCTpYKImil nepeMeHHBIM
A, B, C, D 6yayr npucBoeHbt CTeAyIoUHe 3HAYCHHS:

A=3.2;
=—12.1;

C=6.35;

D=—4.9E—5,

B TomM caywae, ecnm cpemn nepemenubix A, B, C, D
36

OKa)KyTCsl NnepeMeHHble IeJOoro THMa, NMPOH30HAeT aBapHii-
HOe MNpeKpalleHHe BHINOJHeHHS NPOTrPaMMBL.

[lepevennbM  1EJ0T0  THOA JOJKHEL COOTBETCTBOBATH
HenLie 3HaYeHHus.

Bxoxno# ¢aiin nmeer umsi INPUT, u oHO 10imKHO ObiTh
ykasano B 3aronoBke nporpammei: PROGRAM NAME
(INPUT, OUTPUT);

OUTPUT—s10 nM$l BHIXOAHOTO (haiisia— COBOKYNHOCTH
BceX BBHIBOAMMBIX Ha NEYaTh Pe3yJbTATOB.

Utobhl CrpaBHTLCS C 3aJaHHEM, YYeHHKY (Hajeemcs,
4TO BhI He 3a0bWIH 0 Hem!) TpeGyeTcs elle COBCeM HEMHOrO—
y3HaTh, K4K BBHIYHCJAAIOTCA KBaAPAThl M KBalpaTHHIE KOPHA
n3 yncea. K cuacteio, B sisuike [Tackanb mmeioresi craH-
JlapTHBEIE (QYHKIHK, MOSBOJSIOUIUE JIETKO PeiaTth nojo6Hbe
sajaun. B wactHoct, SQR(X) Bhruncaser X2, a SQRT(X) —
apudmeTHyecKnil KopeHb H3 X.

[lpumep 12. 3annwem Ha asbike [lackanb BhIpakeHus:

4V %, Vity+Vx—y VFy. Bor kakofi Bua

OHH OYyAYT HUMETh: X
SQR(X)/2, 4:SQRT(X), SQRT(X + Y)+ SQRT(X —Y),
SQRT(X#X - Y£Y).

SQR n SQRT—muwmena ¢ynkuuii BO3BeleHHS B KBaj-
paT H H3BJEYEHHS KOPHS.

Tak kak oOpauieHHe K CTaHZAPTHOH (YHKIHH 3aHH-
Maer y OBM Gosblile BpemeHH, YeM YMHOMKEHHe,
ayuiwe BMecto SQR(X) mcrnonbsosars X#X.

B s3biKe nMeloTcss M JApYrHe CTaHAapTHeie (QYHKIHH,
nanpumep ABS(X), SIN(X), COS(X), ARCTAN(X),LN(X),
EXP(X).

Tpangmzxonuaa MaremMaTHyecKast 3amHCh STHX (yHKIHi
rakoBa: | X|, sinX, cos X, arctg X, In X, eX.

Ecan nasnauenune HeKOTOPBIX H3 NEPEUHCAECHHBIX (yHK-
IlMil BaM HEH3BeCTHO, He oropuaitech. OgeBujno, y Bac
elle He BO3HHKJM 3ajaud, B KOTOPHIX 3TH (DYHKLIHH HC-
NOJB3YIOTCS. .
[Tpumep 13. Aprymentami CTaHAapPTHBIX (YHKOHA MOryT
GbITh:

ancna —ABS(—5); SQR(0.8081);

nepemernbie —COS(Y), SQRT(Y1), SIN(A2B);

apupmernyeckne pripaxenus —SQR(X 4+ Y);

SQR(X12), SQR(SQRT(X)+ SQRT(Y)).
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AprymenTel  cTaHAapTHBIX bynknuii  sakmoualoTcs
B Kpyribie cKOOKH.

Hasosute aprymenthi crangaprheix dbyukunii, npu- ||
BEJICHHBIX B npumepe 13.

" 3anHumMTe BEIpaXenHs, KOTOPHIM COOTBETCTBYIOT ”D

SQR(COS(X) n COS(SQR(X)).

Ilpu samucu Buipaxenuit sinln X u eX+Y gony- || O]
HIEHBl OUTHOKH:

SINLN(X);

EPS(X 4 Y). HUcnpasbre ux.

Teneps y mac gocratouno suammii, 4To6h pasobpathes
B aAropuTMe, KOTOPhI YYEHHK Hamucas JJis cBoeil 3ajau,
NO/IB3YACh CpejcTBaMu si3niKa [Tackadn:

PROGRAM XX2X3(INPUT,OUTPUT);
VAR K:INTEGER;
X,X2,X3:REAL;
BEGIN
WRITE (‘PE3YJIbTATHI: UUCJIO, KBAJIPAT,
KBAJIPATHBIH KOPEHDB');
FOR K:=1 TO 28 DO
BEGIN
WRITELN;
READ(X);
X2: =SQR(X);
X3: =SQRT(X);
WRITE(X, X2,X3)
END
END.
B ¢aiin INPUT crexyer nomecturts Habop HCXOAHBLIX
JAaHHBIX.

Hanumure mporpammy Ans BhNMHCAeHHS cHEYCOB || []
H KocHHycoB 30 umces, 3ajaBaeMBIX BO BXOAHOM

taiine.
Hanummnre nporpamMmel 1is BEUHCIEHHS nepeMeH-
Holl S:

a) S=l+%+%+%+...+—;— npu n=30;
6) S=1:2.3-4....-10.
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I'nmasa 8
ECJIM... TO...

Ilporpamma XX2X3, onncanuast B npeabiayieii riase,
HMeeT CBOIO JIONYCTHMYIO OGJIacTb HCXOAMBIX JAHHBIX: He-
orpullarenshsie wHcaa. Ecam w3 Bxogmoro datina Gyner
NPOUNTAHO OTPHUATENLHOE HYHCJAO, TO BBHIMOJHEHHE [1pO-
IpaMMbl 32KOHYHTCSl ABapHAHO H OCTABUIMECS SHAYEHHS
ne Gyayr obpabGoTaHbl.

Kaxpaaa nporpamMma, HaCKOJIbKO 3T0 BO3MOKHO, J0JKHA
OCYIECTBASITE KOHTPOAbL 3a TeM, YTOGbl BeIHYHHBLI, ydYacT-
BylollMe B Ipouecce BHYHCACHHH, GBUIH HONYCTHMBIMH.
Hanpuvep, B nporpamme XX2X3, npountas ouepennoe
3iayenne X, HYKHO TPOBEPHTb, SIBAAETCA JIH OHO HEOT-
PHILATEIBbHBIM:

ecain X >0,

T0 obpaborats (X),

uHaye BbiAath (‘ommGounoe aaumoe: ‘, X).
[Ton peitcruem ""obpaborate (X)'’ nonuMaem BbUHC/EHHE
KBajipaTa, KBaJIpATHOTO KOPHSl YHCJA H BBIBOA PE3yJbTa-
10B. O6paGotka Gy/eT NPOH3BOAHTLCS JHIIb MPH BHIIOM-
wennn  ycnosus: X >W. B caywae orpumnaremsnoro X
Oyner Beiiano coobmenue: ‘omubBounoe jnanHOe’ — BMECTe
co sHavenneM X, K KOTOPOMY 3TO cOOOIIEHHE OTHOCHTCA.

Konctpykuusi Buza
ecin B
to Sl
nHage S2
riae B —uoruueckoe yciosue,
S1, S2—oneparopsi,
Ha3bIBAETCS YCJIOBHBIM ONEPaTOPOM.

[Tpumep 1. YcaoBHEII Onepatop HCIOJb3YeTCS NPH BHIYH-
1
CNEHHH 3HAYCHHS DYHKUMH y=—:

ecan x=10
10 Beigats (1/x)
HHaye BeAaTh (‘LB He BXOAMT B O6GnacTh ompe-
Aenenns dyHkuus y=1/x").
B KayecTBe JIOPHYECKOrO YCJHOBHS 3/1eCh B3ATO OTHOUICHHE
x7=0.
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OrHolenne — (Ba BBIPAXKEHHS, COSAMHEHHBIX onepauunen
OTHOIIEHHUS.

Ilpumep 2. OTHOWEHHAMH SABAAIOTCS PaBEHCTBa H Hepa-
BEHCTBA:
y<0, a>b, a*=b+c* x<<a—b, xy.

Onepaunn otHowenns: > (6oabiue), < (Menbiue), > (He
Menblle), < (He Goabuie), = (paBHO), == (He paBHO)— Ha
asbike [lacKalb 3anmHCHIBAIOTCS COOTBETCTBEHHO: >, <,
>=, <=, =, < > H HMeT 6ojee HH3KHI NPHOPHTET
N0 CPaBHEHHIO ¢ apu(METHYECKHMH omepanuaMu. MHbMH
CNIOBaMH, CHAYasa BBIIOJHAIOTCA AapH(pMETHYECKHe onepa-
IHH, & MOTOM ONEepalHH OTHOMIEHHS.

IMpumep 3. Ycnosue a-bzs=c-+d
> Gonbre Ha sseike [lackaab samuchBaercs
< MEeHbIe TaK:

> =He MeHble A+B<>C+D.
< =He Gobire BanumnTe cpeactBamu  f3bKa [
= PpaBHO INackanp OTHOMmIEHHS, IPHBEEH-
< > He paBHO Hble B npumepe 2.

B 3aBucuMocTH OT 3HAYeHHN NEPeMEHHBIX, BXONSMIHX
B COCTAaB OTHOWIEHHSI, YC/HOBHS MOTYT BHIMOJHATHCA HJH
He BRINOJHATBCA. B nepsom cayuae roeopsit, uto ycnosue
HCTHHHO, BO BTOPOM— JIOXKHO.
ITpumep 4.

a) yciaosue y <0 npn y=1 noxHo, a ecan y=—2,
TO HCTHHHO;

6) a*=b*+c? npu a=>5, b=4, u ¢=3 ucrunuo;

B) a* < 0 3aBefioMO JIOXKHO.

HeTnnHbl HIH NOXKHBL YCAOBHS:

a)at+b<a—bnpu a=2, b=—3;

6) 7d'<':' R o LT O | e T oo G

Tlpumep 5. YcnoBue npHHAIEKHOCTH TOYKH C KOOPJi-
HaTtamH (X, y) Kpyry c nenrpom B Touke (0, 0) n paguycom r:
Xyt
Banumure ycnopue TOro, urto TOuKa (X,y) Jae- ||O

KHT BHE Kpyra, UeHTP Kortoporo touka (1,0),
a paamyc pasen 5. [Iposepbre, yaoBAeTBOpSIET MM
STOMY YCJOBHIO TOuKa (4,4).
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Besikoe ycnosue MomeT GbITh JIHGO HUCTHHHLIM, JTHOO JI0K-
HLIM. HcTHHA B JI0Kb — JIOTHYECKHE 3HAYCHHST — HA S3bIKe
Iackass 0603HAYAIOTCA ¢ MOMOILBIO KIIOYEBHIX CJI0B TRUE
n FALSE.

TRUE —wuctuna

FALSE — noxb

ITH 3HAYEHHS! YNIOPSA0YEHBI H YJIOBAETBOPAIOT COOTHOWICHHIO:
FALSE < TRUE.

Bblan(EHHe, Cayrkaiuee sl BBIYHCJIEHHS] JNOMHYeCKoro
3Ha4YeHHs, HA3LIBAETCH JIOTHYECKHM BbIpazKeHHeM HJaH
JIOTHHECKHUM YCJIOBHEM.

OtHoweHHsI ABASAIOTCS YACTHBIM CYYAeM JOFHYECKHX Bbi-
pax<eHuH.
[Tpumep 6. 3HauenneM JOrHYECKOTO BHIPAKEHHS
l#«1 =2—1 > FALSE sasasercs TRUE.
[Toxaxem 3T0.

Apupmernueckne BhpaxkeHus UMEIOT 60AbWHI TPHOpH-

TeT, T. €. OHH BBIMOJIHSIOTCS paHbllle, MOITOMY BEIPAXKEHHE
9KBHBAJIEHTHO Takomy: 1=1 > FALSE,
Onepaunu OTHOWIEHHS BHLIMIOJNHSIOTCS C/EBA HATIPABO B [IO-
psike uX caenoBawnsi B Beipaxenuu: TRUE > FALSE,
B cuary ynmopsiioueHHOCTH JIOTHYECKMX SHAUEHHIi STO BhI-
pakeHHe ABJIAETCH HCTHHHBIM.

Brruncsure; O
” FALSE >(X—2>8) npu X=-—3. "

Ilpuvep 7. Mssectno, uto 25/5 pasno 5, oamako, mpoge-
psis ycaoBue 25/5 =5, MamuHA He BCerja BLIZACT 3Haye-
nne TRUE. D10 cBf3aHo ¢ TeM, 9TO BelECTBEHHBIE UHCAA
npeactaBasioress B namath IBM npubminkenno. [Tosromy
BELIECTBEHHbIE 3HAYECHHS B CHJY OTPAHHYEHHOCTH HX Mpej-
CTABJICHHS] CPaBHHBAIOTCA € HEKOTOPOH MOTPEIIHOCTBHIO.
Hanprmep, nBa BemecTBeHHHIX uHCaa GyJeM CUMTATH paB-
HLIMH, €CJIH OHH OT/IHYaloTes He Gosee uyem na 1077,
CootBetcTBylowee yc/oBHe 3anuileTcs Tak: | 25/5—5 | <107
uan Ha sA3bike [lackais:

ABS (25/56—5) < IE—T7.
Kaxk caenyer mpoBepuTs paBeHCTBO 3HaueHuit IBYX ?
BEIIECTBEHHBIX nepemeHnnix A u B?

OnHHM H3 BaXKHBIX NMPHUMEPOB HCIOJIB30BAHHA JIOTHYE-
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CKHX YCJIOBHI1 SIBJII€TCS YCJIOBHBHIH oOmneparop. ¥ C/JAOBHBIH
onepatop nospoasier DBM BuiGpaTh TOT HIH HHOH cnoco6
JEHCTBHH, TOT HJIH HHOH OnepaTop B 3aBHCHMOCTH OT 3Ha-
YEHUs1 JIOTHYECKOTo YCJIOBHS.
ITpumep 8. Tlepemenuoiit M npHCBOHTH 3HAYEeHHE GOJBIIENO
M3 BYX yucen a u b. B 3aBucumocTH OT pe3ysbTaToB
cpaBHeHMs 3HaueHWit a u b nepemennyio M csenyer mnoJso-
XUTb paBHOit JaHGO a, anGo b. Onuuem anropuT™ cJo-
BECHO:
1. wnauaJo;
2. yutath (a, b);
3.ectna>bh
3.1 0 M: =a
3.2 nHaye M: =b (=B 3TOM CcTyyae a He Gosbie b x);
4. neyate (M)
5. KoHel,.

Ilpu onucaHHH aNropuT™Ma C NOMOMBIO G6JIOK-CXEMbl
npoBepKa Joruyeckoro ycnaosusi B usobGpazkaercs GJ0KoM
(puc. 5), MMeOmMHM JIBa BHIXOJA.

s

Puc. 5

3uaKkoM "+ " nomeyaeTcsi BeTBb, COOTBETCTBYIOMAS BHINOJ-
HEHHIO ycloBHSI B (MCTHHHOMY €ro 3HAY€HHIO), 3HAKOM
" —" —COOTBETCTBYIONIAs HEBHINONHEHHIO YCII0BHA B (0Xk-
HOMYy ero 3HaueHuio). Vsobpaxasi ajroput™ ¢ noMOMIBIO
GNIOK-CXeMBI, YCJNIOBHBIH omnepaTop OyJeM MNpeACTaBAAThL
¢ noMompio 6a30Boil KOHCTPYKumH: (pHC. 6)

[IpaBuna BHIMONHEHHS YCIOBHOTO OmEpaTtopa mnpeay-
CMaTPHBAIOT TAKYIO NMOCJENOBATEJNbHOCTh AEHCTBHIH: Bbi-
UHCJIHTH 3HAYEHHE JIOTHYECKOro BeIpaxkeHus B, nmpu ero
HCTHHHOCTH BHINOJHATL onepatop Sl, B npoTHBHOM
caydae—onepatop S2. -

42

[To kaxoit BeTBH BHINOMHSIETCS TOJBKO OJHH OMEpPaTop.
[Tpamep 9. Brok-cxema HaxoXJeHHs GOJbLIEro H3 ABYX

s1 s2

Puc. 6

)
[ min

R —

A>B

¥

Buipars (M) /

e e ——

i,

Puc. 7

|

ancen (pue. 7). 3pech AefiCTBHE «YHTATh» H30OGPaKaeTCs
C MOMOIIBIO MapaJjjenorpamMma, Tak e KaK H jeficTBre
«BBIAATH?,
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aJNropuTM BLIYHCJICHHS:
a) hyHKIHH
{ x* opn x<<0
Y=\ V% upn x>0

OnminTe CIOBECHO H C MOMOIIBIO GIOK-CXEMBI "O

JUISl OLHOTO NPOYHTAHHOIO 3HAYEHHS X;
6) ¢pynxuun, 3ajapaemoil rpadukom (puc. 8),
Jis OZIHOrO NMPOYHTAHHOrO 3HAYEHHS X.

Y

-2 2 X

Puc. 8

Ilpu 3amucu ycsaoBHOro omnepatopa Ha saswike ITackanb:

IF <ycnosue)

THEN <onepatop 1>
ELSE <onepatop 2)

HCIIONL3YIOTCH CAeAVIONIHEe KJIIOYEBhIE C¢JIoBa:

IF —ecan THEN —10 ELSE —unaue

Iprmep 10. Tlporpamma MAX2 naxomut GoJbiiee u3 ABYX
3HAYeHHI:
PROGRAM MAX2(INPUT,OUTPUT);
VAR A,B,M:REAL;
BEGIN
READ(A,B); (+ uutaTb 3uauenns A u B x)
A B
THEN M:=A (# A Goabume B #)
ELSE M:=B; (+ A ne Gosbie B #)
WRITE(M)
END.

CocraBbTe nporpamMMbl BeIYHCAEHHS QyHKIM{, onu- || [J
CaHHBIX B MPEIBIAYLUIEM YNPaXKHEHHH.

Yro6sl yayummte nporpammy XX2X3 (cm. mpemminy-
UYIO I7aBy), BOCMOJBL3YeMCHl YCJOBHBIM ONEPaTOPOM:
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ecnn x>0,
10 obpaborats (X),
nHaye BeijaTh (X, ‘ommGouHoe paHHOe’).

Maolipasim s1oT omepatop B BHIE SMeMeHTa GJIOK-CXEMLI
(puc. 9) Tlo BeTBH, COOTBETCTBYIOWIEH HCTHHHOCTH YCJIO-
mist, 9BM  10/KHA BHINOMHATE MOC/IENOBATENBHOCT TPH-
Kasos. HanomMHuM, 4YTO YCJOBHBEI onepatop  Moxer
YNpaBnATh JHOIb OXHHM onepatopom. Kak 6ure? Kak
paspewnTs nporHBopeune? s pemenns ool npoGaeMbr
npuGerHeM K NpHEMY, OMHCAHHOMY B HM3BECTHOH CKasKe
[apas [leppo: uTo6bl cnpaBHTBCS C JIOJOEAOM, KOT IONPO-
CHJI €ro NPeBPaTHTHCH B MAJIEHbKYIO MBILIKY,

| X>0

. Buiare (X, ‘omn-
X3:evX é SR A /

s

' |

Puc. 9

Jasi npeBpatmienpsi noc/IeOBATENBHOCTH ONEPATOPOB
B OJIMH OmepaTop He Tpebyercss BOMWEGCTBA JIOCTATOYHO
M0C/IEIOBATE/ILHOCTL ONEPATOPOB 3aK/MIOUYHTL B ONEpPaTop-
nete ckobku: BEGIN, END—u 8ol nonyunte oun coctas-
HOH onepartop:

BEGIN

X2: =XxX;

X3: =SQRT(X);

WRITE(X,X2,X3)

END.

48




CocTaBHOIl OnepaTop — 370 N0CAeI0BATENBHOCTD, COCTON-
Hiasi M3 OJHOTO MJIH HECKOJbKHX ONEPaTopos, pasjieieH-
HeIX “;", 3aKmiouenHas B onepatopusie cko6ku BEGIN,
END. CumBon “;" ciy)KuT Kak pasjienntens Mexiy ome-

paTtopam.

ITpumep 11. CocrasuniM onepatopom siBJsieTcst

BEGIN

S:=8;

END.
Cumson ";" B jlannoM ciyuae pasjedsier onepaTtop NpH-
cBauBanua S: =8 u nycroii oneparop.

[Tycroii onepatop He BieYeT HHKAKHX AECTBHil H B 3a-
MHCH IpOrpaMMbl HHKaK He o(o3Hauaercs.

IMpumep 12. Cocrasuoit omepatop
BEGIN END
BKJIIOYAeT JIHilb OJHH NYCTOH onepartop.
CkosbKO 0nepaTtopoB BXOAHT B CJAEAYIOULHI COCTABHOM:

a) BEGIN 6) BEGIN;
Sie=0: END
END

O
mbl XX2X3, CKOJNbKO COCTaBHBIX ONEPaTopoB OHA

” SanuummTe  yJydmleHHBl  BApHAHT  Nporpam-
COJIEPKHT?

IF'nasa 9
CHOBA TOrOBOPUM O LIUKJIAX

Ouenb MHOTHE aJNTOPUTMBI, BHINOJHEHHE KOTOPHIX MO-
pysaercs IBM, no cBoeft npupose SBJSIOTCS HHKIHYE-
ckumu. M 310 me caywafiHo, Tak Kak 4esoBeK OGBIYHO
MopydYaer MalluHe PYTHHHYIO paGoTy, TIjie HYXKHO MHOTO
CYHTaTh, H CYET MPOBOAHUTCA MO HEKOTOPHIM OAHHAKOBBIM
npaBHAaM.

ITonpoGyem H306pasHTh ¢ MOMOULBIO 60K-CXEMBI HEKOTO-
PBlil HUKJIHYECKHI AJTOPHTM, HANpPHMEP AJATOPHTM BHIYH-
C/ICHHSI CYyMMBI UHCEJ, YHTaeMBIX H3 BXOJHOro (afina.
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Hexonnbivi JaHHBIME B STOM CJlyqae SBJSIOTCA nepe-
mennan N-—xonnyectBo uncen H HaGop N uncen. 3nave-
nue, unraemoe M3 BXoaHoro ¢(aiia, 0GO3HAUMM MepeMeH-
noft X.

PeaysibratoM paGoThl airopHTMa CTaHeT CyMMa 3THX
MHCe)1, KOTopylo 0603HaYHM nepeMeHHOH S.

Honyctamble 3Hauenusi mepemenHoit N JOMKHEl yj0Be
JersopATe yeaoBuio N > 0, Tak Kak HepasyMHO roBOpHTE'
0 CyMMe He MOJIOXKHTEIbHOrO KOJHYECTBA CJlaraeMbix.

Onuuem aaropntv ¢ nomonibio 6/10K-cxemsl (puc. 10.)

HAYANO

f Ywrars (N) ;
) e

o

|

Buiuucnnte Bowtars (‘orpuu.
{S) NMCNO CRarsemuix’)
| s »
f Buiaare (S) /

L -

i

—

‘ KOHEW J

Pue. 10

r

Tenepr pacundpyem 610K:
BBIYHCIHTE (S). 4
[pH BEIMHCICHHH CYMMBI OJIB3YIOTCS CSAYIONHM TIPHEMOM!
pHaJase, Korja eule He NPOYHTAHO HH OJHO CJaraeMmoe,
CYMMy MOJIaraioT paBHOH HYJIO, a 3aTeM, Mojay4yas Oue-
peaHoe caaraemoe, NpHOABASIOT €ro K ciMMe:
S e Y
s Ki=1 no N nosropats
{ unrate (X);
S$=8+ X}.
bDiok-cxema s1oii uacTH ANITOPHTMa HMMEET CJIeAYIOL it
sl (puc. 11).
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S:=g

Ki=1

+

{ Yuram (X) /

| -~ 4

S:=54X

K=K+l
' t

Puc. 11

INapamerp nnkna K npuuumaer cBoe HauanbHoe 3HaueHwe,
nocsie 4Yero [MpoBepsercs YCJOBHE: HE NPEBOCXOAHT JH
TEKYIlee 3HAYEHHE MapaMeTpa LMKJIA ero KOHEYHOro 3Ha-
YeHHs.

B cayuae HCTHHHOCTH STOro YCJIOBHSI BHITOJHAETCS
TeNO UHKJA, COCTOsee B JaHHOM TNPHMEpe M3 NpHKasa
- "autaTh” W onepatopa npucBaHBaHHs. 3aTeM napamerp
IHK/Ia NPHHEMAET CBOE CJIEAYIOUlee 3HAYEHHE, H BHOBb
nposepsiercst  ycaosie K <IN. Ecan tekymee snauenue
napaverpa GoJblie €ro KOHEYHOro 3HAaYeHHs, TO ONEepaTop
IHKJIA 3aKaHUHBaeT CBOIO paGoTy.

Hrak, onepatopy uHKNa ¢ MapaMeTpoM COOTBETCTBYET
caenyioas 6asobasi KOHCTPYKuusi (puc. 12),
rje S—Teno 1WHKJIAa—ONHH ONepaTop, NpH HEOGXOAUMOCTH
COCTABHOH.

Msobpasute GIOK-CXeMy aJrOPHTMA BHIYHCJIEHHS MPO-

uspesienuss N unces, unWTaeMbIX H3 BXOAHOro (aiina "
IlpoBepum GNOK BHIUHC/IEHHS CYMMbI Ha mpocTeiimem NpH-
mepe. Ilycrb yxe npounrtano 3uavenwe N, pashoe 3, a
BO BXOJHOM (haiizie HaxomsaTcs umcna: 5, 7, —3.

Bysem nmutnpoBath paGoTy MauMHEL, a pe3yabTATH
OTpasuM B BHJe caepyiomeit Tabanupl (taba. 1).
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P:=NZ

pi=Pi1

Puc. 12

TaGanua l

Hlar

Conepaanne peficrensn

12

IMpounrano N.

Cymma nosyuaer HaualibHoe 3Ha-
qenme.

Hauunaer paGorars onepartop
uukaa, Ki=1.

[posepsiercss  yeaopne K<N
(1 < 3), ono merHHHO.
Ouepesiioe ciaraemoe UHTAETCH H3
BXOJiHOrO (pafina.

Briuncasiercs nepevennan S:S: =
=8+4X, §=0-5, S=5.
Hsmensiercst 3HayeHne napamerpa
mukaa: Ki=K-1, K=I141,

=12
Yeaosre K<< N (2 << 3) uernnno.
Yrenne OUEPENHOTO CJAAraemMoro.
Buinonseunune onega'ropa S:=S+-X,
S=5+47, S=12.
Wsmenenne na%me'rpa IHKAA,
Yenosre K<< N (3 < 3) ucrnuno.
UreHHE OUEPEJHOTO CJIaraemMoro.
Bouncnenne S: S:=S--X, S=
= 12—3, S=9.
Wamenenne 3HaYCHHS mnapameTpa

HUKAaA.
Yenopne K<<N (4= 3) noxuo,
BHIXOJ W3 IHKJAA.
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B pesyaprate paGotsr aaroputva mepemenunie N, X, S
NPHMYT 3HAYEHHS COOTBETCTBEHHO 3, —3, 9. A 3HadeHHe
nepemennoit K Gyzer me onpeneseno.

Ilocnie okonwanusi uMkiaa smauenne napamerpa umkma
HE OINpeJesIeHo.

Brmonnsia  gyukuun uenosuntens aaroputma, npor-
PaMMHCT [pPOBEpsSieT nporpammy B paGote. Dto jaer emy
Gosiee HArARAHOE MPEICTABJEHHE O NPOIECCe, 3aM0KEHHOM
B NpOrpamme, i ro3BOJSET BHISABHTH OMMOKH aAropHTMa
elle JI0 nepejaun sasanus Ha IBM.

[IposepsTe BpyuHyio, Kak Gymer pabotath aro- O
PHTM CYMMHPOBAHHSI, €CHH YHAadHTh [POBEpKY
yenosisi N > 0, u npoynTano orpuuatensHoe 3na-
uenne N, nmanpumep N =—1. ,

poBepun?

Hrak, aBapuilHOro mnpeKpalieHus BHINOMHEHHS npo-
rpaMmbl (KaK roBopsIT, aBapHITHOro OCTAHOBA) He MPOH30LLTO,
H B KauecTse 3HAYeHHs MepeMeHHOi S BuifaH Hyab. OxHako
AJIsI HAC OCTAHETCsl HEMOHSTHBIM, BJAETCA HYJb Pe3yJib-
TaTOM CJIOZKEHHs YHCea BXOAHOro ¢aina WaH 3T0 caen-
CTBHE HENPABHJIBHO BBEJIEHHOrO 3HAYEHHsI nepeMenHoil N,
[lostomy nposepky ycaoBus N > 0 Jyuiie COXPaHHTh.

Ecan navanbroe snauenue mapamerpa WHK/ia mpesocxo-
JHT €ro KOHEYHOE SHAYeHWe B oneparope:
FOR P:=NZ TO KZ DO
S,
TO TeJO UHK/JA He BLINOAHHTCS HH Dasy.

” YUemy pasuo smauenwe P, onpenensiemoe B Xogne ]O

B;aull)onﬂel}mﬂ OnepaTopoB:
a =13
FOR K:=—1 TO —5 DO
P: =P-!-K
0) Xi=2;
Pi=1:
FOR K:=8 TO 2 DO
P: =P«X.
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Cocrapnte aJrOPUTM M NPOrpaMMy BHIYHCJAECHHS

CYMMBL:
) 204424624 ... 41002, 0
0) 1/1*+1/3*4+1/52+ ... 4+1/99 u
nponspenenus: a) 1-2-3-....m;
6) x"

B; cos (1)-cos (2)-...cos(n).

Kak Obl HH Oblia TIATENHHO NMPOBEPEHa Nporpamma Bpyd-
IYI0, YCTAHOBHTHL €e NPHFOAHOCTb sl PaboThl MOXKHO
10/IbKO TI0 pe3yJbTaTaM BhINoJnHeHHs ee Ha IBM. [las
9T0ro crenHaNbHEIM 00pasoM NoAOHPAIOT pPasJHYHbIE Ba-
PHAHTBL HCXOAHBIX AAHHBIX, H C STHMH JaHHBIMU peaJi-
ayior nporpammy Ha OBM. 3artem 3a1auy peluaoT BpyuHYIO
il CPABHHBAIOT MOJIYYEHHLIE PE3YJbTAThL.

[lpuvep 1. BeHCAMTE 3HAYEHHE MHOrOYJIEHa:

8-+ a; X + 8, X% ... + an_ XN 24 agXN,
MexonHpiMi JAHHBIME  SIBJISIIOTCA :

N-—crenenp muorowrena (N =>0), nepemernasa X u Ko3p-
(gmmeum - R S PR o

HauyeHUsi STHX BEJHYHH YMTAIOTCS M3 BXOgHOro aiaa.
Peayanrar— 3snagenne MHOrouneHa, 0GO3HAUHM TepeMeH-
noi Y.

Pemenne sajgaun 6yaeM NPOH3BOAMTL MO CJAEAYIOWEMY

anropuIMy:
. navano;
2. uurate (N);
3. ecnu N=>0
3.1. 10 { BErHCAHTL (Y);
3.2, “BuiaTh (Y)
3.3. unave Buifath (‘N or-
pHIATENBHO');
4. Konerm.
buiok-cxema anroput™a (pue. 13).
Ilepevennyio Y MoXHO npeactaBHTh Kak cymmy N1
caaraemoro. Ilpu atoM nepBoe ciiaraeMoe COCTOHT TOJIBKO
13 Kosdunmenta a,, a Bce OCTaJAbHbIE— H3 IIPOH3BENCHHS
KoappuineHTa U creneHd nepemeHuod X.

ITycte Z—ctenenb nepemenHoit X, BXOAAINAA B COCTaB
04YEPEJIHOrO CaaraeMoro, A-—npoYHTAHHOE H3 BXOAHOrO
(pafina anayenne Kosdpunuenta, Torna 610k "Beraucauthb (Y)”
YTOMHHM TaK:
unrath (X);
unrats (A);
ja/laTh HayajJbHoe 3HaueHHe Z;



o
Yir=Ad

ans K:=1 no N nosropurs
{ unrars (A);
BBIYHCAHTL (Z);
Yi=Y+ AsZ}.

/ Yurarn (N) /

-V

+ KOHEY
Puc. 13

B nannom Ciydae, BLIMHC/IAS OYEPEAHOE 3HAYEHHe Z, ne-

716CO06Pa3HO HCMOMB30BATH Pe3y/ILTATH NPEbUYILErO Wara,

Tekymee anauenne Z onpenensiercs onepatopom Z: =ZxX,
a HavaJbHBIM 3HaYeHHeM Z siasiercs |.
Hrtak, onuimeMm aaroput™ BBIYHCAEHHS SHAYEHHS! MHOTO-

unena N-ff cTeneHH ¢ sagaHHBIMHU Koa(ppHLHEHTAMH!
Hayajo;

anratb (N);
ecan N>0
10 { nrats (X);
yutath (A);
Y;,A',
aasa Ki=1 no N nosropsars
{ umrare (A);
i =ZxX;
Y:i=Y4 A«Z }
Boigath (Y) }
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uiaue Beiaath ('N—orpuuarensto’);
Konell.
|| Cocrannre 6a0K-cxemy STOrO aiAropHTMA. [

A por kak seirasgut nporpamma POLINOM-—szanu-
Camnui cpefctBaMu  sisbika Ilackadb ajlrOpHTM BHIYHCJE-
Wil dHAUEHHST MHOTOYJIEHa:

PROGRAM POLINOM(INPUT, OUTPUT);

(»+ BbIYMCJIEHHE MHOTOYJIEHA N-CTEITEHH )

(+ C BAAAHHBIMH KO3QPUIIUEHTAMMU =)

VAR K,N:INTEGER;

A, X,Y,Z:REAL;

BEGIN

READ(N); (¢ CTETIEHb MHOTOYJIEHA &)

IF N> =1 _

THEN BEGIN (# BBIUHUCJ/IUTD Y =)
READ(X);
READ(A);
Zi=il3
Y:=A;
FOR K:=1 TO N DO
BEGIN READ(A);
Z:=127ZsX;
Y=Y+ AsZ
END;
WRITE(Y)
END
ELSE WRITE('N—OTPHIIATEJILHO:', N)
END.

[Tpoussenenne 1-2-3-...-N obosnaunm N! (N— ||
(axropuan). Hanpumep, 5!=1.2.3.4.5.
ITo onpenenenuio 0! nonoxum pasubM 1. B2 1

3anumuTe aJrOPHTM M NPOrpamMMy BBIYHC/AECHHS
nepeMeHHol p:

8) p=1+24314 ... 40l 6 p=r4 4+
1 1
'l_ﬁ_}‘--. +m
2 3
B) P=1r+grtart e tar

Ilporpammy POLINOM BrmnosnHTE €O CJAEAYIOWHMH Ba-
pHAHTAMH HCXOAHBIX JAHHBIX:
8) N=2, ay=1; "ar=1  ay="1¢

53



B 3TOM cayuae MHOTOWIEH BHINISAHT TAK:
14+ X+ X2
Ero snavenuem npn X =2 ssaserca 7,
6) N=1, a,=1, a,=1, X=2;
B) N=0| ao=l, x=2;
r) N=—I1.
Kak BEILAAAHT MHOrOW/JIEH i weMy paBHO ero sma- |[|?
veHHe B cayudasx 6), B), r)?

[Tporpammy caejyer npoBepsTs He TOJALKO Ha npa-
BHJILHBIX, HO M 1IPH HEAONYCTHMBIX HCXOAHBIX AAaHHEIX.

Pasnuuniie BapHanTel HCXONHBIX JaHHBIX, Ha KOTOPHIX
nposepsiercss paGoTOCNOCOGHOCTL TNPOrpamMMbl, BMecTe ¢
STAJIOHHBIMH pe3y/bTaTaMH Has3bIBAIOTCS TECTAMH, a 3TaN
HCTILITAHHSA NPOTPaMMBl C LEJNBIO BBISIBJICHHS COIEpIKa-
HHXCA B HEH OIHGOK— TeCTHPOBAHMEM.

CylnecTpyior cnenuajibible npasuia noa6opa TECTOBBIX
npuMepoB. OJHAKO IIABHBIM HYXHO CYHTATH CJELYIOlee:
TECThl cJeAyeT noabHpath TakKuM o6pa3oM, YTOOHI OHH HE
NOATBEPXKJAANN MIPABUILHOCTE TIPOTPAMMBI, a BHISIBJISIIH
HMEIOIIHECS B HeH OLHOGKH.

TectnpoBanne npeanosaraer cpaBHeHHE pe3y/bTATOB
pa6otst 9BM ¢ sranonunivu pesyastatamu. Ecnu pemenne
8ajjaui BPYUHYIO HEBO3MOXKHO HJH TPeGyeT GobIINX 3aTpar,
TO KaKk npoBepuTh paGoty mnporpammui? B stom cayuae
AJsl CDABHEHHS MOXKHO B3SITh PE3yJ/IbTATHI PEIIEHHS, MOy~
YeHHblE [0 JAPYTroMy ajAropuIMy.

Ipumep. Pewmenue 3agaun, paccmMaTpuBaeMoii B npeiby-
IeM MpuMepe, MOXKHO BBITOJHHTb APYTHM CIOcoboM. _
Mrorounen mnyseBoii cTeneHM HMeeT BHA a,, NePBON —

a,X +a,, Bropoit—a,X?+ a,X -+ a,=(a,X + a,)- X + a,,
TpeTbelt —a,X*® + a,X* + a, X + a, = (a,X? 4 a,X + a,) X +

+ 8, =((a;X + a,) X + a,) X + a,. ‘
| Kak Buirasiaut muorounen uerseproii crememn? || ?

Ecau nepponaya/bHBIM 3HaueHHEM MHOTOYJ€HA CUHTATH
HYJIb, TO aJAropuT™ Gyzer coctoats H3 N -+ 1 waros, sakamo-
YaIOUWHXCsl B YMHOMXKEHHH TEKYIIero 3Ha4YeHHs: MHOTOUJIeHA
Ha X u npHGaBieHHN OYepeaHOro KosduiuenTa:
HayaJo;

gutath (N);

ecan N >0,
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10 { uurate (X);

s K:=0 p0o N nosTopaTth
{ untate (A);
Y:=Y«X-+ A}
soigath (Y) }
niave Boigate (‘N orpuuarensuo’, N);

Koner, o

Y=g




v~ o
Brnok-cxema pemenus sagaun (puc. 14).
3anuuieM anroput™ Ha sasike Ilackab:

PROGRAM POLINOM2(INPUT, OUTRU'(I:I):
(+ BBIYMCJIEHHE 3HAYEHHUS MHOTOYJIEHA %)
VAR K,N:INTEGER;

A X,Y:REAL;
BEGIN
READ(N);
JF N> =0
THEN BEGIN
READ(X);
Y:=0;
FOR K:=8 TO N DO
BEGIN
READ(A);
Y:=YxX+A
END;
WRITE(Y)
END

N]ELSE WRITE (‘N OTPHLIATEJIbHO’, N);

Kosppuunentst Bo Bxomuom (aiie KomKHBI pacnona-
FaThCsi B CAGAYIOMEM MNOPANKE: Ay, An_gy -+ .5 3.

[Iposepbre anroput™ Bpyunyio, HMHTHDPYs paboty [|O

MalIHHEL. .
PaccMoTpennbiii MeToy BhHCAEHHS 3HAYEHHS MHOrOWIena
HasbiBaetesi cxemoi [opuepa.

Kakoit u3 aByx npusenenusix a4JITOPHTMOB BH- || ?

UHCJIEHHS 3HAYEHWs MHOTOUJIEHA #BJseTCH GoJee

W:;HBHHM N0 KOJIHYECTBY BEITIOJIHSIEMBIX Ofe-
paun

Fnasa 10
UILEM BPAKOBAHHBIE CTEP)KHH, A HAXOJIUM. ..
JIOTHYECKME NMEPEMEHHBIE M JIOTHYECKUE
ONEPALLUH

Hexuii uex Buimyckaer wmeranamueckue CTEPIKHH.
Has nposepkn kauectsa OTOGpaHBl MATBAECAT SK3EMIsi-
poB. Crepikenb CUHTAeTCs CTAHIAPTHHIM, €CJH ero JJIHHA
OTVIHYAeTCsl OT 3ajaHHOi AnuHbl L He Gonee uem Ha Be-
JHYHHY A, a anaMerp—oOT 3ajaHHOro JHamerpa He Gosee
uem Ha B. B nporuBHOM cayuae uajenne sipasercs Gpaxowm.
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Tpebyercs noacunTaTh KOJMYECTBO CTAHAAPTHHIX CTep-
Muell 1 maccy BeeX GPaKOBAHHBIX HIJENMIL.

Yrobnl pelunth 3Ty 3aiauy, KOHTPOJEPY AONKHEI GbITh
MABec L cranaaptisie amuna (L) v guamerp (D), makcu-
MAJILILIe 3HAYEHHs] BO3MOXHBIX OTKJOHeHuid (A, B), mior-
HOCTH MeTania, W3 KOTOPOro MarorosJjensl crepxkuu (RO),
A rmoke mHa (DL) u gnamerp (DM) kaskporo crepikns.

BB pesyasrate pewennsi 3agaun GyAyT ONpEeseHb
KoviiuectBo cranaapranix crepxkneii (KOL) u macca 6pa-
Kopanublx  usgeanit (M), OnuineM noCAEA0BATENBHOCTH
JeicTBHIE KOHTpOJIepa:
|, sanare Beqamunnnt (L, D, A, B, RO);

2, sanath navaabHbie sHauenus KOL u M;
3. npocmorperb 50 crepiKHe# u St KAXKAOrO BINOJHHTH
JefictBus:
3.1. { onpeneants DL, DM (¢ amuna u guamerp #);
4.2, ecau crepikeHb CTaHAAPTHBII,
1o ypennyute Ha | KOL (% kosmuectso crau-
JAPTHHIX CTEpXKHEH ),
HHAYe H3MEHHTb BeJuuHHy M };
4. suaars (KOL, M).

YTouHMM HEKOTOpbIe 3Tamnbl aaroputma. Bruauase, Korja
1 OJMH CTEpIKEHb elle He mpocMmoTpeH, nepementsie KOL
i M pasymHOo nONOXKHTH paBHEIMH HYMO. B pesyasrare
IPOBEPKH MOKET OKa3aThCsl, YTO HH OJHH CTEpKEeHb He
ABJISIETCS cTaHAapTHLM —B 3ToM caydae KOL =0, Ecan
Nee CTeP:KHH YNOBJETBOPSIIOT 3aJaHHbIM TPeGOBAHHAM, TO
M=0.

Jleiicteue “yBennuHTh Ha | KOMHYECTBO CTAHAAPTHBIX
crepxHeil” peannsyerca onepatopom: KOL: = KOL -+ 1.

Mavenenne nepemvennoit M o3Hayaer ee ypeqHueHue
1la Maccy OYepeJHOro CTaHAapTHOro crepikus. MasecrtHo,
UTO Macca CTEpXKHSI JVIHHEL [, 1uameTpa d, M3roTOBJAEHHOrO
I3 MeTa/Ta MJIOTHOCTH p, ompenensercs (hopMyJioii:

nd®lp
T

[losromy mnepemennyio M caenyer yBenHunHTH Ha
3.1415DM=DM=DL«RO/4.

BuisichuM, Kak B MaremaTH4eckoil ¢opme 3samucath
YCJIOBHE: CTEpIKeHb CTAHAAPTHBIL. 3TO YCJIOBHE 03HAYZET,
UTO OTKJIOHEHWE JJIHHBI CTEpPIKHS OT 3aJaHHOi He TpeBoc-
xomur Beanunnsl A, T. e. [L—DL|<<A. duamerp xe
O1/IMYyaeTcss OT 3ajaHHOrO He Oosee uem Ha B, T. e.
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|DrDM|<B. Ilpuuem o6a TpeGoBamHs JOJKHBI BBINOJ-
HSATHCH OJHOBPEMEHHO. YCJ/IOBHE CTAHAAPTHOCTH CTEPXKHA
chopmyIHpyeM Tak:

(IL—DL|<A) M (D—DM|<B).
Cowozy M nmocraBum B COOTBETCTBHE KJoueBoe csioBo AND

sisbika [lackanb, Koropoe #ABASIETCSI SHAKOM —OnepalHy
JIOM'HYECKOrO YMHOXKEHHS HJH KOHBIOHKIHH.

AND—H

Onepauns M, Gyayun npuMeHeHHOH K JABYM JIOTHYECKHM
BoipakennsiM, aaer suavenne TRUE, eciin o6a Buipaxenus
ABJSIIOTCH HCTHHHBIMH.

Jlornueckue mepemMeHHbIE — NepeMeHHble, KOTOPHIE MOIyT
NPUHUMATL OJHO M3 JIBYX JOTHYECKHX 3HAYEHHil: HCTHHY |
HJIH JIOKb. *

ITycte X u Y —Jnornyeckue nepemMeHHble.
Torza X AND Y= ( TRUE, eciu X =TRUE n
Y=TRUE
1 FALSE B nporuBHOM cayuae

Berucanre: a) X AND Y AND Z npu X =TRUE |0
Y=TRUE
Z=TRUE
6) X AND Y AND FALSE npu
X =TRUE
Y=TRUE

BepHemcsi K aJrOpPHTMY pelleHMsl 3ajauu:
Bnok-cxema anroput™a (puc. 15).

1. mauano;

2. wurats (L, D, A, B, RO);

3. KOL:=8; M:=¥;

4. nas i:=1 no 50 nosropaTh

4.1 {unrate (DL, DM);

42. ecim ((L—DL|<A) n (D—DM|<B)

4.2.1 10 KOL: =KOL + 1

4.2.2 uHaue M: =M 4 3.1415:DM«DM«DL+RO/4};
5. smpats (KOL, M);

6. KomeIl

|D—DM| < B).

Yenosne C—(|L—DL|<CA) u (
15#DM«DM«DL«RO/4.

Oneparop S—M: =M+ 3.14
68

/ Yurars (L, D, A, /
8, RO)

KOL=¢

1<

:

Yurary (DL, DM)

,E g_
Yen C

KOL:=KOL+1
G = . |

I=i+1

Buigate (KOL, M)
=

Puc. 15

Onepsrop S

Ecou COJIEP2KHMOE OTHEJBbHBIX 6JI0KOB BEJHKO, TO OHO
MOKET BBIMHCHIBATLCS OTJENbHO, a He Ha OJIOK-cXeMme.
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A"BOT Kak BHIFASAMT Nporpamma, peannsyiouas 3TOT
anroput Ha sisbike ITackadanb: ‘

PROGRAM KONTROL (INPUT, OUTPUT);
VAR I, KOL:INTEGER;

A, B, D, DL, DM, L, M, RO:RFEAL;
BEGIN
READ (L, D, A, B, RO);
KOL: =8; M: =08;
FOR 1:=1 TO 58 DO
' BEGIN

READ (DL, DM);

IF (ABS(L—DL) < =A)AND(ABS(D— DM)

< =B

THEN KOL: = KOL +1
ELSE M: —M - 3.1415sDM«DMxDLxRO/4
END:;
WRITE (KOL, M)
END.

Iomumo Koubloukimu B Askike ITackanb HenoabayOTCs
Jorpgeckue onepauun "ne” u "uan”. :
Ilpuvep. 3nauenne nepementoit Y 3aBHCHT OT 3HaueHust X

caenyiomuM obpasom:
1, ecnu X €[A, BJ;

Y={ 0, ecnin X ¢[A, B].

Hanownuv, X npunannexnr otpesky [A, B], ecan Bb-
noausercs yenopue: A << X << B,

Kak sanmcate 310 ycaosue na siswike ITackann? Jlerko
cooGpasith, 4to sanuch A < =X < =B GyJer HeBepHOIL.
O6vsichnm, noyemy. Onepauyn OTHOMWEHHS BbIIOAHAIOTCS
C/IeBa HaNpaBo B NOPs/iKe HX CACJOBAHHS B JIOTHUECKOM
Bhipaenun. B pesynnrate Beinonunenns onepamnn A < =X
Oyner mnonydyeno Jornueckoe snavenne (TRUE wuan
FALSE). [lanee ero caieayer cpaBHHTH ¢ HEKOTOpHIM
uHcaoBEIM  3HauenneM B. Pasymeercs, Takoe pefictsue
He BBUTOJHHMO.

Yenosre A << X << B paBHOCHIBLHO TOMY, uTO YCJIOBHS |
A< X u X < B sunoausiorcs ojHoBpemMeHHO. Ha si3bike
INackanb, Kak MBI 8HAEM YiKe, 5TO MOXKET GHITh 3aMHCAHO
¢ HenoJib3oBannemM KOHbioHKIHN: (A <=X)AND(X < =B).

| Bamuumre anroput™ BruHCTeHHs nepementoli Y. o

Chopuyampyem ycaose: X He NPUHANIEKAT OTPE3KY
[A, B]. STOM clyuae HCTHHHEIM SIBASI€TCA He
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(A< = X)AND(X < =B), a
eionme.

Oriieckas onepanus "ne” B sa3eike [Tackanb o6o3nauaercst
Kaonessv ciopom NOT, a ee Bhimosnenue onpepesnsercs
Hpaniaov:  myers X -—Joruveckasi nepeMeHHas, Toraa

BT x J TRUE, ecan X =FALSE;

NC =\ FALSE, ecar X=TRUE. -NOT—re.
Menonsays sty onepaumio, ycaosue X ¢[A, B] moxno
sanncats Tak: NOT ((A < =X) AND (X < =B)).
|| Ynpocrure NOT NOT A ||O

C npyroii ctoponsl, ecnn X pacriosioxkeH BHe OTpesKa
[A, B], To cnpaBegauBo an6o yreepxienne X > B, au6o
yisepxaenne X < A, 6o T0 n_Jpyroe OAHOBpPEMEHHO,
nanpumep, npu A=10, B=51, X=71. Ilostomy ycio-
mie X¢[A, B] sksupanentno takomy: (A > X) wam
(X > B).
()nepauzm "HJM” —JI0THUECKO® CJIOMKEHHEe (IH3BIOHKIMS)
ofoanagaercst KJioyeBsiM cioBom OR.

NPOTHBOMOMOXKHOE €My

OR —uumn

PesysibTaT BRINOMHEHHS AM3BIOHKUHH MOXeET GbITh OMHCAH
¢ nomompio Tabaunkl (Taba. 2).

TaGanna 2
X _ Y X OR ¥
FALSE FALSE FALSE
FALSE TRUE TRUE
TRUE FALSE TRUE
TRUE TRUE TRUE
rne X 1 Y-—JorHuecKHe rnepeMeHHbe.
YrpocTiTte BbIpameHus O

a) X OR FALSE; B) X OR X;

6) X OR TRUE; r) X OR NOT X.

ITpimep. BrlumesnM 3HaYEHHE JOTHYECKOrO BBHIPAMKEHHS:
X OR Y=NOT X AND NOT Y

npy X=TRUE n Y=FALSE.

Ham notpeGyercs sHaHHe MOPsAKA BINO/JHEHHS Onepaituii.
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Cambiii BHICOKHIT MPHOPHTET HMEET ONepalns OTPHILAHHSA
NOT. 3a Heil caeayioT My bTHIIHKATHBHEIE onepanHu:
#, /, AND. Ha tpetbem ypoBHe —apuutnsisie onepauun
+, —, OR, u cavmii Hu3Kuii npuoputer y onepaumii
OTHOUWEHHsI. B COOTBeTCTBHH ¢ STHMH mpHOpHTETAMH
BBINOJHSAIOTCS BCE ONepatuy.

[loacrasum Bvecto X u Y B 3a1aHHOM BHIPaXEHUH HX
3HAUCHUA:

TRUE OR FALSE =NOT TRUE AND NOT FALSE.

BrinonauM onepauuio oTpuuaHus:
TRUE OR FALSE=FALSE AND TRUE.
310 IKBHBAJNEHTHO BHIPAKEHHIO
TRUE OR FALSE =FALSE, uau
TRUE =FALSE, uau FALSE.
Boruncnnte npu A =TRUE, B—=TRUE: O
a) NOT A OR B ) NOT(NOT A AND NOT B)
6) NOT (A OR B) r) A AND NOT A u

ITpumep: cpaBuum samuct NOT A u NOTA.

[lepsasi npeacrasasier coGoii orpuuanue nepemensoi A,

BTOpasi—mums nepemennoin NOTA,

3HaKkH JIOTHYeCKHX Onepanuil JO/IKHB OTASJATLCS OT
ONepaHiiOB (BbIPAaXKEHWH, K KOTOPBIM OHH OTHOCSTCS)
CKOOKaMH HJIH 1poGesam. -

a) He A B) A win me A
6) Aum A 1) A uan ue A u A.

Banuumrte Ha sisbike Ilackanb BbIpaeHus: HD

IF'nmasa 11
CAMBIW BOJIBILIOW U CAMbIH MAJIEHbKMH

Ha kpaio nons nexar 100 ap6y3os. Bel xoTaTe BHGpaTh:
aplys ¢ cambiM GoabiM BecoM. Kak 6kl BHI OCYIHIECTBHIH.

cBoe HamepeHue? Pasymeercsi, B BallleM paclOpsKeHHH

uMelotcs Beckl. BosMoxHO, uTO BEI H30epete Takoil MyTh.
1. Beibupaete npoHsBOIbHO KaKoii-iGo apGys, B3BEIUH~
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BACTE Oro 1, TaK Kak HHYEro Jy4uwero noka HeT, [oJja-
raore:
Hyeth 370 camelit TsKkennlit apGys. ([Tokal)
2. Jlasee sbi B3BemmBaete caexyiomuii ap6ys H CpaBHH-

010 ¢ TeM, KOTOPBIH NMOKa CYHTAACA HaHGOJBIIHM.
rwm OUYepeHOH Bec oKasajcsi Gojiblie NPeXHEro, CYHTAaB-
HIrOCs MaKCHMABHBIM, TO HauGOMLIIHM HA3KIBAETE TONLKO
W10 papelleHHBIH apbys, a MpexHHil OTK/ajblBaeTe B CTO-
pouny. B npotuBHOM clIydae B CTOPOHY OTKJIAIBIBAETE TOJLKO
Y10 B3BeIIeHHBbIH apOya.

Tax Gyzere nocrynath, noka He CpPaBHHTE BeC BCEX CTa
npGysos.

Tenepp onuueM anropuT™, KOTOpHIM MoOrjia Obl MNOJb-
sopatbess OBM npu BriGope HanGosbiiero ap6ysa. Bmpo-
e, 9BM He cMOXeT B3BeIIHBATL apOys3Hl, a 6yJeT HCKATh
HanGoabiee H3 cTa YHCed.

Ilyers X —Bec ouepensoro ap6ysa,
1 —HOMep B3BewiBaeMoro apbysa (au Homep
ara mporecca MoHcKa),
MA X —MakcHMalbHBI BEC, ONpejessieMblii Ha Kax-
IOM mare.
Banecnts apbys o3navaer ysHath Bec ap6ysa. dtomy geficT-
DMIO MBI TOCTaBHM B COOTBETCTBME TNpHKas: untath (X).
Torna anroput™ Gyjaer BHINISAETH Tak:
HavaJ10;
It ==1; (+ mepseii war %)
unrath (X); (# B3BecHTh nepBelit aplys #)
MAX: =X, (* cunTaTh €ro HaHGOJLIUHM &)
s 1t =2 10-100 noBTOPATE (% CPAaBHHUTD C OCTAMBLHBLIMU *)
yntath (X); (# B3BeCHTb odepeaHOil aplys )
ecin X > MAX
10 MAX: =X (* Bec ouepeasoro aplysa oka-
sancd 60abIUM )

HHave ; (# meiicrBuit mer %)
nevate (MAX);
KoHelr.
B ycinoBroM omepatope
eciu X > MAX
To MAX: =X
HHaye

no sersu "wHaue” HaXOAMTCA MYCTOi omeparop. Ito o03Ha-
Maer, uTd B cJayYae HeBBIMOMHEHHs ycaosusa X > MAX
IHKAKHX crennanbHbIX nefcTBH He npeaycmorpeno. B Ta-
KOM cjydae YCJHOBHLIA OMEpPaTop MOMKET OHTh 3amHCaH
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Gonée KpaTko:
ecan X > MAX
o MAX: =X

Konetpyxigust
ecin B
10 S,
rae B —nornueckoe ycaosmue,
S —oneparop,
NPEJCTABAET COOOH HEenoniyio (PopMy YCJOBHOTO onepa-
TOopa (MJH HENOJHLIT yCaOBHBIT omepartop).

Ha sspike Ilackanb nenonubiii ycaoBmsii onepatop

3aNHCHIBACTCS TaK:
IF B

THEN S. A

Ero paGora omuchiBaercsi caeayioueli 6a3oBofi KOHCTPYK-

uneir (puc. 16).

'

Puc. 16

[opsinok aeficTBHii 31ech caepyiomuii:
Bhiuucasietcss 3Hadenne JIOTHYECKOro BhIpaenus B.
Ecau ono ucrunuwo, 10 BRINOMHSETCS oneparop S, a
saTeM oneparop, caeiywmui sa ycaosuwM. Huaue,
B CJy4Yae JIOKHOCTH YCJIOBHSI, CPa3y BBINOJNHSETCS Ome-
paTop, CHAEAyIOnHit 32 YCAOBHBIM. ,
Onuiem pemieHne 3agayn ¢ NOMOUIBIO GJIOK-CXEMbI
(puc. 17).
Bawmeuanne: oneparop l: =1 ucnombayercs TOMbKO Js
HarJIANHOCTH, 4TOGH! BBIAGMUTL Nepsbiil war. [Tpu xenanun
OH MOKeT ObITh BKJIOYEH B IHKJI.
Bec apGysa—mnekoTopoe BeuiecTBeHHOE YHCIO, 1103TOMY.
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HAYANO.

Ynrare (X)
y ————

MAX:=X

MAX:=X

3

I=I+1

Puc. 17

e

nepemvennbie X 1 MAX —pemecrsennsie. Homep mara 1 —
llepeMeHHasi 1eJIoro THMa.

PaccmaTpuBaeMblit airopHT™ MOXKeT ObiTh peau30BaH
caepytoueit nporpammoit Ha siseike Ilackadae:

PROGRAM BEC &INPUT, OUTPUT);

VAR I: INTEGER;

3 AsGyka nporpammsposauus




" MAX, X:REAL;
BEGIN
READ(X);
MAX: =X;
FOR 1:=2 TO 108 DO
BEGIN
READ(X);
IF X > MAX
THEN MAX: =
END;
WRITE(MAX)
END.

W naxomen, k stoiff nporpamme HyKHO MOATOTOBHTH BXOZ-

HOIi (haiii, B KoTopoMm caexyer sagate 100 umcen (mepe-

YHCIATL Bec BCeX cTa apGy3os).

Bo Bxognom ¢aiine sagausr 30 uncen: Xis i Kay: el il

e

Onuimre anropuT™el peuesns CAEAYIOIHX 3a/1a4;

1) BBIYHCAHTD CYMMY MOMOMKHTENBHEIX YHCeT;

2) BBIUHCJHTL KOJHYECTBO OTPHLATE/LHEIX YHCe;

3) BBLIATH cozepIKAHECsT BO BXOAHOM thaiine sna-
UCHHS, 3aMeHsAS HYJAMH OTPHIlATe/bHBIE.

[Tpeanonoxum, BaM HRTEPECHO Y3HATH HE TONBKO MAK-
CHMAJIbHBI BEC, HO M KaKOH 1O cyeTy ap0y3 okasajcs
HaHGOIBIIHM,

OGosnaunm uepes K womep HanGoabuiero ap6ysa.
B xoze pewenus 3azaun WyxHO onpeieqnth 3HaueHus
AByx nepemenHbix: MAX u K. OueBuano, ato st snaye-
HHS H3MEHSIIOTCSI OAHOBPEMEHHO:

1. nauano;
2. gutate (X); '
3. MAX: =X; K:=1; (* nycts nepBrlil apy3 HauOoJb-

WHI #);

4. s 1: =2 no 100 noBropsaTh:

4.1 {unrars (X);

4.2 eciu X > MAX

4.2.1 10 {MAX:=X; (# cunrats mHOBoe sHavenme
HauGOMbIIHAM )

4.2, K:=1} (# M 3anoMHHTH ero HoMep «);

5. Beigath (K, MAX);

6. KoHel.

OnuuiuTe 5T0T AArOPHTM C MOMOUIBIO GAOK-CXEMbD O
H CpeAcTBaMH s3bIKa [lackaus.
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Jamernv, 4TO B Cyyae HCTHHHOCTH yeaoBHsT X > MAX
CACLYET BBEITIOJNHATE JBAa JEFCTBHSA: MEPEeONpeleqHTs 3SHa-
UOINe MAKCHMATLHOTO 3JIEMEHTa M 3alOMHHTb €ro HOMep.
Yeaosubit onepatop ynpapaisieT TOJNLKO OIHHM ONEPATO-
[)OM, NO3TOMY 1O BETBH "T0” JOJIKEH HAXOMHTHLCSH COCTaB-
Holt oneparop.

Kak Gyzer paGorath HanucanHasi Bavu nporpamma, || ?
€c/IH B YCJOBHOM ONEpaTope ONyCTHTh CKOOKH
BEGIN, END?

Yenoxuum obGeranosky. IlpeicraBuM, uTo Ha Kpaio
NoJisi HaXORATCA apOysbl, NPHYEM HX KOJHYECTBO HEH3-
pecTHO, 3amaya Ta Ke: BHIGPATH HAHGOMBUIMI,

BoT Kak BRIMISIANT NOC/IEA0BATENLHOCTE JEHCTBHIT, KOTO-
pasi NpHUBEJET HAC K IENH:
|. B3BecHTb NepBHIT aplys M CYMTAThL €r0 HAHGOMBLIAM;
2. moka Kyya apOy3oB He MycTd, NOBTOPATH JEHCTBHS;
2.1. {B3Becutb ouepegHOil apOys;

2.2. cpaBHHTb €ro ¢ TeM, KOTOPbI NPEXKe CYHTAJICH HAH-

GompInM}; :

3. coobmuTe HauGoabumiii Bec apbysa.

Ecnu onepauun BspemmBanus ap6ysa Ml NOCTaBHJIH
B COOTBETCTBHE YTEHHE H3 BXOAHOTO (ailia, TO yCJIOBHE:
Ky4a ap6ysoB He MycTa-—O4YeBHAHQ, O3HAYAET, UTO HE BCe
YHCJIA B3 BXOJHOro (Qaiiiia eiie npOYHTAHEL.

Caryauus, npn KoTopoii Bo BxogHoM ¢aiine HeT Henpo-
YATAHHBIX €lle NaHHBIX, HashiBaeTcs KOHUOM (aitaa.

BBUIONHSATL yTeHHe NAHHBIX W CPABHEHHE HYMKHO TONBKO
B Ciy4ae, eCqH JaHHBIE BO BXOJHOM (aille ele ecTs, '
T. €. BBIMOJHSETCS ycJIOBHE: He KoHel (aiisa.

Onumem anroput™ B Gosee (HOpPMANH3OBAHHOM BHAE: !
HavaJsio; :
ynratsh (X);

MAX:=X;
MoKa He KoHeu ¢aiia nmoBTOPATH

{uurate (X);

ecin X > MAX

TO MAX: =

Bagath (MAX)
KOHEl,
B stoM anropntve MBI HCnoZb3yeM HOBYIO LHKIHUECKYIO
KOHCTP YKIIHIO.
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Kouerpyknus Buza
noka B noBropsth
S HasbIBaeTCs ONEPATOPOM MUKJIA C NPEyC/oBHEM

3necs B —nornueckoe Bhipaxenne, S—onepatop. One-
paTopy LHKJA C NpPeiyc]oBHEM Ha ssbike GJIOK-CXEM COOT-
BETCTBYET CJaeyioulas GasoBas KOHCTPYKuusi (puc. 18).

Puc. 18

Brinonnenue sroro oneparopa onpexensiercs npasaom:
BBIYHCJIHTD JIOTHYECKOEe ycJaoBhe B.

Ecan oHO MCTHHHO, TO BHINOMHHTBL onepatop S H cHOBa
NepeiTH K nposepke ycjosus B.

[Tpouecc Gyner mosTopsithest f0 Tex nop, noka B me cra-
HeT JIOXHBIM. Torja BhInoJHeHHe onepatopa muK./a Oyzer
3aKOHYEHO.

Yenosue B siBasiercsi yCcioBHeM nosTopenus nukaa,
oneparop S—TeJoM UMK/, 4 KOHCTPYKILHS

noka B noeropsits —

3aroJIOBKOM ULMKJA C MpPEeAyC/AOBHEM.

B Hawem npumepe B ciaydae, KOra BXOAHON thaiin eme
He MNyCT, HYXXHO BBIMOJHHTb JIBA JEHCTBUA: MPOYHTATH
HOBOE YHCJIO H CPaBHHTb €ro ¢ MakCcHManabHeIM. Ho Tenom
LHKJA MOXKET OBITh TOJILKO OAHH ONEPartop, MOSTOMY OH
OyIeT COCTaBHBLIM. ,

B ormnume or oneparopa nukaa ¢ napamerpom B ke
"NMoKa” 4MC/I0 MOBTOpEHHH omepatopa S 3apaHee Hewa-
BECTHO. B yacTHOCTH, TeJO UHKAA MOXKET GBITb HE BbINOJ-
HEHO HH pasy.
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IMpumep 1. B nocnenoBateLHOCTH OnepaTopos:

X:=0; Y:=8;

noka X > 8 noBropsaTh
{Y: =Y XX
X:=X—1}.

ONepaTop LHKJIAa 3aKOHYHT CBOWO PaboTy mocse nepsoi
nposepky ycqaosus X > B. Tak kak yesnosue 8 > 0 noxwo,
TeJI0 1HKJA BBIMOJHATLCH He Gyjer.

[Tpn onpeneneHHbIX YCAOBHAX TeNIO UHKIA MOMKET Bh-
MOTHATBCS GECKOHEYHOe HYHCJO pas, Hampumep, B TaKoi
10C/IEIOBATENLHOCTH ONEPaTOPOB:

S:=5;
noka S> 0.1E—7 nosropsith
S: =148/S.

S OyZAer mnonepeMeHHO NPHHHMATh 3HAYeHHs 5 u 2 H
HHKOrJa He CTaHeT MeHblied uiau pasuoii 10-7,
Osuayaer an 310, uto ecan IBM noayuut COOTBETCTBYIO-
lylo pOrpamMmy, TO OHa GYJAET BHINOJHATLCH GECKOHEYHO
J01ro?

Bumecre ¢ kamapiv sanannem 9BM nonyuaer uupopma-
IIHIO O TOM, KaKkoe HauGOJIbluee BPeMS OHA MOMKET NOTpa-
THTb Ha ero Buinonxenwe. Ilo ucrevennn sTOro Bpemenn
HE3aBHCHMO OT TOrO,’ BHINOJHEH aJrOPUTM MOJHOCTHIO HJH
HEeT, BBHIMOJIHEHHE 3aJaHHs NpPeKpallaeTcs.

B kakoM u3 npumepoB Teso umkaa Gyger BH- O
NOJMHATLCA !
a) KOHEYHOe YHCJO pas;
6) GECKOHEuHO;
B) HE BHIMOJIHHTCS HH pasy:
1) noka S < 1E—7 nosropsats
S: =5/18;
2) noxa S > 1E—7 noBtopsaTh
S: =8x18;
3) noka S > 1E—7 nosropath
S: =S/18,
ecmil NepBOHAYANbHO 3HAYEHHEM S sIBJISIETCS YHCNIO
.81,

[TpoBepum, npaBuabHO A paGoraer PAacCMOTpeHHEINH aJfro-
PHTM OTHICKaHHSI HanGoJbUIEro 3HayeHus (cM. crp. 67),
CCAH yYecTb, YTO CHTyaums ,KoHel daitia“ oGHapyKH-
BACTCA TOJILKO MOCJe MONBITKH YTeHHs H3 nycroro (aiina.

[lycts B daiine INPUT sanucaro eanHCTBeHHOE YHCIIO: 5,
BrinonnuM anroput Bpyunyio (taba. 3).
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TaG6auna 3
X MAX ;’ﬁg;‘f,‘i Hefcrane
5 5 Her untate (X)
nyero 5 MAX:=5
ycaosue "He kowen (aiina”
HCTHHHO
BHINIOJIHACM TEJIO UHKAA
? ? uynTath (X)

Henaercs nonktka npounTaTh OYepeHOE 3HAUEHHE, HO
BO BXOAHOM (aitnie nnyero ner. CrenoBatenbno, 3Havenue X
HE ONPEJE/IEHO, H Mbl HE MOMEM BBLITOJHHTL YC/OBHbIN
OnepaTop, KOTOPHIH MOMJIEKHT HCHONHEHHIO TMpexie, ueMm
GyJeT NpoBepeHo yCJIOBHE, 3aMHCAHHOE B 3ar0JIOBKe HHK/AA.
Ionpo6yem pacnosoKuTh ONepaTophl B TeJe UK TAKHM
06pasoM, 4TOGH 3a ONEpaTopoM YTeHHS! CJefOBAjia IpO-
BepKa yc/oBHs "He Kouew daiina”:

HAvaJo;

uutath (X);

MAX: =X;

noxka ne Kowmen aiia noeropaTh
{ecin X > MAX

10 MAX: =X;

untath (X)};

BeIAATh (X);

KOHEIl.

B srom cayvae makcumalibHOe 3HaueHHe CpaBHHBAeTcA
C YHCJIOM, MPOYHUTAHHBIM HA NpPeAbIAYIIEM [uare, a ajro-

=

PHTM HMEET OJIMH “XoJocTOH” XOn.
| Kaxoir? ||?

ror HejocTaTOK — He omnGKa. Xy/uee sakaouaeTes B TOM,
4TO A/NTOPHTM HE CMOXKET paboTaTh, €caH BXOAHON (haifn
HE COJIEPXKHT HH OJIHOTO 3HAUEHHS.

Hcnpaeum anropurm:

Hayvano;
gutarh (X);
ecan He Kouel (aina
10 {MAX:=X;
NoKa He KoHen aiiia noBTOPSTH
{ecnn X > MAX
To MAX: =X;

antath (X)};
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Beiiath (MAX)};
nnave Boiiath (‘BxopHol (haita nyer’);
Koneu.
Baok-cxema s10ro anroputMa BHIMAAHT T4k (pue. 19):

HAYANO

WA=

MAX:=X
L

v

M Yuvan (X) ;

e
'

/ Bumar (MAX) Z

e e

Puc. 19

3anuuieM 5TOT aJAropHTM CpelcTBaMH A3bika IlacKaib.
/lnsi 5T0r0 HYXKHO SHATh MPaBHAA HamHCAHMS Oneparopa
[IMK/Ia C IPENYCIOBHEM M yMeTb COPMY/IHPOBAThL YCJOBHE
"ne xomen daia’,
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Koucrpyxuun
noka <yCJOBHE) MOBTOPATH
<oneparop>
Ha siseike [lackanb cooTBeTcTBYET Oneparop
WHILE <ycaosue)> DO
{oneparop)

WHILE —noka

Jlornueckoe BhIpaenue, ynpasJsioliee NOBTOPEHHEM Te/a
IHKJA, BBIYHCAAETCS NPH KaxJAoi onepauuy (Ha KaxIoM
uiare), IO3TOMY €ro c/leiyer Jenath KakK MOKHO GoJjee
[POCTHIM,

Onpenennts Hannune cuTyauuu "Kowell (aitna” MOXKHO
¢ nomouibio craniaaprHoil gyskuun EOF (END OF FILE)
(konew ¢aiina). Aprymentom y 3toit (yHKUMH ABISETCH
umMa aiiia, B Hawem caysae—INPUT : EOF(INPUT).
3nauenne (QyHKUHH ONPEACNACTCS B pe3yJbTaTe BHINOJHE-

HHA NpuKasa "untath’. Ecan npu utennn BosHuKaeT cHTya- |

st “gomen aii;a’, To (yHKUHA TPUHHMAET HCTHHHOE
3H4YeHHE, B NPOTHBHOM CJyYae—JIOXKHOE 3HAUEHHE.

Yro6el 3anucath ycaosHe “He Kowen (aiina”, HCnodn-
ayem Jornyeckyio onepaunio NOT (orpunasnne): NOT EOF
(INPUT). Hrak, nporpamma BECNN:

PROGRAM BECNN (INPUT, OUTPUT);
VAR MAX, X: REAL;

BEGIN
READ (X);
IF NOT EOF (INPUT)
THEN BEGIN
MAX:=X;
WHILE NOT EOF (INPUT) DO
BEGIN
IF X > MAX
THEN MAX:=X;
READ(X)
END;
WRITE (MAX)
- END
ELSE WRITE (‘Bxoamoii ¢aiia nyer’)
END.

Hafipure cambiit Manenpknit ap6ys us 100, aexa- ||
IHX Ha Kpaio noas.
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IF'nasa 12
AJICOPUTM, KOTOPbIH NMPHAYMAJI EBKJIMJ

B npeapiaymux raaBax Mbl paccMOTpeNH pasiHYHbIE
npuMepsl aaropuTMoB. Tenepb OCTaHOBHMCA Ha OJHOM M3
CaMbIX IPEBHHX H H3BECTHBIX MaTEeMAaTHYECKHX aJrOPHTMOB.

B TperneM Beke 10 Halleil 3pul rpedeckHil MaTeMaTHK
EBKNBA H3NOXKHJ NIPABHIO NOAYYEHHSI HAHGOMBILETO O6IIEro
nenurens (HOM) apyx uensix uucen. Hanomunm, uto HOJL
JBYX HEJIBIX YHCeA HashiBaeTcsi HanGoJbllee Le0e YHCHO,
Ha KOTopoe o6a sajlaHHBIX YHCaa JeasTesi 6e3 ocrarka.
HOZTO NPaBHJIO OCHOBBIBAETCS HA CJEAYIOUHUX CBOHCTBAX

I. [lyetb @ n b—uenbie MONOXKUTEbHBIE YHCAE, TPHUEM
a—=b. Torna
HO(a,b) =HOJ/L (b,r), rae r—ocratok OT JeNeHHs
laueno a Ha b.
[Tpumep 1: Ilyets a=45, b=239.
HOJ1(45,39) = 3.
BeryuenuMm octatok ot nesenus 45 na 39:
r =ocrarTok (45:39) =6, :
HO/1(39,6) = 3. .

Cnenosareabtno, HOJ(45,39) = HOJI(39,6) = 3.
2. HO(a,0

Ll= a.
[Tpumep 2. HOJII(3,0)=3.
Anroputm EBKania cOCTOMT B moc/e0BaTeNbHOM BEINOJ-
nernd cepuu waros. Kaxioil war HaunHaeTcsl ¢ NPOBEPKH
pasencTBa Hy/io uncaa b, Ecan b=0, 10, cornacHo cpoii-
CTBY 2, HaUGONBIIMM OGUMM Je/HTENeM ABNAETCS YHCIO @
il anrOpHTM 3aKaHuYuWBaeTcs. B mpOTHBHOM clyyae BbIYHC-
JIIETCSl r—OCTaTOK OT JeJeHus @ Ha b, H, BOCHOJbL30BAaB-
ek cBoiteTBoM 1, uncio a 3amensercsa Ha b, a b nona-
raetca paBHbIM r. Jlasee ocyuiecTBIsieTcsl EPEXoA K clle-
JIYIOIEMY [Hary.

Pacemorpum anroputv Ekamza sa npumepe.
[Tpumep 3. Haiitn HOJI(49,126).

Yucna 49, 126 neorpuuateNbHBl B OJHOBPEMEHHO He
pasust 0.

« HOJI(126, 49)="?

— ?Iuc.no b (b=49) ne paBHo HyJI0?

— [Ha,

— Brpuncaum r =ocratok (126:49)=28.

+ HOJ1(126,49) = HO/1(49,28) (no csoiictBy 1).

— UYncao b (b=28) ne paBHO HYJIO?
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— Buiuncnnm r =ocratox (49,28) =21,
» HOJI(49,28) = HOJ1(28,21) (no cpoiicty 1),
- zllnc.no b (b=21) ne pasuo mymo?
— Ja.
— Bouncaim r = ocratox (28,21)=7.
# HOJL (28,21) = HOZI (21,7) (no ceofictay 1).
— gucno b (b=7) ue pasno nymo?
— Ha.
— Briuncanm r = ocrarok (21,7)=0.
# HOJ1(21,7) = HOJ1(7,0). LN
Coraacho cpoiictey 2 HOJ/1(7,0) =7.

Ecan Buinucarth 1enouky paBeHCTB, OTMEUEHHBIX 3HAKOM %,

TO CPa3y BHJHO, YTO k
HOJ1(126,49) = 7.

’ HUcnonpaysi  anropurm
HOJI(121, 209).

Onumem stor anropurm Gosee (opmanbHO, NOCTENEHHO
ﬁeranus)lzpyn KaX@{iblii ero mar,

yerb X-—GoJbiuee us aByX uncen A u B, Y—Mensimee,
HOZ(A, B)=HOI (X, Y).

Yepes HOJL oGosnaunm HauGogpwmmii oGmuii JETHTEND

EBgknupa, Boumcanre " O

uncer X u Y, uepes R—ocrarok or genennsi X ma Y,

Toraa anroput™ npegnonaraer BhinosHeHHe TaKof moce-
JIOBATE/ILHOCTH JIefiCTBHii;
1. uurate (A, B);
2. soiuncants (X, Y);
3. maiitu HOJL (X, Y).
YTOUHHM HEKOTOpHIE STanbi anaropuT™a.
Boyncants (X, Y), coraacho ONpEJIeNICHHI0 TepemMeH-
Heix X # Y, 03HAuaeT BHLIOJIHEHME YCJOBHOIO oneparopa:
ecan A > B,
10 {X:=A;
Y:=B}
nHage {X:=B;
Y =2k
Yrobu npuMeHNTH aAropHTM EBranna ans oTeickanus
HOI wuncen X u Y, makux, uro X>Y, OHH JOMKHBI
yaosnersopath yenosuio: X >0 u Y >0, unave muexop-
HbI€ JIaHHBIE ABJISIOTCA OMMOOYHRIMH!

ecin X>0un Y>>0,

T0 BeHcauTs HOA=HO/ (X, Y),
uHaue BhAATh (‘omwmMGKa B aaHHBLIX').
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Heiicteue "Buiuncants HOI =HOMI (X, Y)” sakaio-

Yaeres B npHMEHEHHH aNropuTMa EBkanga K uncaam Xu Y:

noka Y =0 noBropsTh
{R:=ocrarok (X:Y);
Xg=Y;
Y:=R}
HOd:=X;
seitath ('H.O.IL. uncen’, A,
‘u’, B, 'pasen’, HOJI).
PaccvarpuBaeMelit anropuT™ GY/eT 3aBepiieH Ha HEKOTOPOM
lare, KOrja OYEPEAHOH OCTATOK OT JeneHusi GyJer pas-
HLIM HYJTIO.
Jlns moGbiX Jin yucesn A u B Takas cHTyauus Hacry-
1T, WIH, UHEIMH CJOBAMH, KOHEYEH JIH aJrOPHTM?
OcTaToK BCerjia MeHblle JesinTeds, a yoBalowasa nocJe-
JIOBATEJIBHOCTE HEOTPHUATEALHEIX LEJIbIX YHCEN HE MOMKET
OuiTh GECKOHEYHOH, MO3TOMY Ha HEKOTOPOM llare oYepeHoil
0CTATOK OOPATHTCSI B HYJb, H aJrOPHTM 3aKOHUYHTCSH.
[TocTponm Gaok-cxemy aaroput™a (puc. 20).
BcnoMHEM HEKOTOpPBIE YK€ H3BECTHhIC BaM CBEJEHHS.
Brl snaere, uro gesnenne B g3nike [ackans ofosnavaerest
cumosioM /. ITpu atom pesyawratom nesenus A/B siBasercs
pelecTBeHHoe ymeso. B pacematpusaemom anroputme R sB-
JISIETCSI OCTATKOM OT JeNeHHs Haueno nepeMeHHBIX A u B.
Jlenenne naueno B Ilackane oGo3nauaercst KJaOYeBLIM CJI0-
som DIV,

DIV — penenue naueno

ITpumep 4. 3nauenuem Buipaxenus S5LIDIVLI2 asasiercs 2.

[Tpumep 5. Bripaxenuwe BDIVA npexcraenser coboit ne-

pevennyio ¢ nmenem BDIVA, no ne aenenune Haueno nepe-

venHoi B Ha A, Tak KaK OTCYTCTBYIOT HEOGXO0AHMBIE NPOGeLl

MEXJLYy onepatopaMH M sHakoMm onepauuu DIV.

Jlenenne naueno B ma A npaBuabHO GbWIO GBI 3anucaTh

TaK:

B DIV A uau (B)DIV(A).

Jlenenne Haneno NMpHMEHHMO TOJBLKO K ONEpPaHAaM LEJoro

THHA.

[Tpumep 6. HenpaBnabHEIM ABJsAETCH BHIpaKeHHE

SQRT(X) DIV (X+Y)/Y, Tak Kak cranjgaptHas (yHK-

uisa SQRT u penenue / JaloT BEUIECTBEHHLIA pe3YJLTAT.
HaMm HyXHO BBIYHC/NTB OCTATOK OT JEJEHHs HAleIo

nepemennnix X u Y. Ecan 219 91010 Henosns3oBath GyHK-
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R:=0CT (X:Y)

]
)
]

Y:=R

—e—————

(o )
Puec. 20

umio DIV, 10 ocratok R Moxer 6bith Haiigen ¢ HOMOIILBIO
onepatopa: R:=X—(X DIV Y)=Y.

AHako B siseike Ilackanb cywectByer cnenmanipnasn
onepanusi BEYHCIEHHS OCTATKA OT jeaeHus Haueno: MOD.

MOD —ocraTok oT aefeHus Haueao
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[1pumep 7. Snauenuwem swpaxkenuss A MOD B npu A=5
W B2 spnserca 1.
Ipanuna nenonsaoBanua onepauun MOD Takue ke, Kak
i onepaunn DIV.
i Onnwem anroputy otbickauust HOJL cpepcTBamu f3bIKa
ACKaJb:

PROGRAM HOD (INPUT, OUTPUT);

VAR A, B, NOD, R, X, Y:INTEGER;

BEGIN

READ (A, B):

IFA>B

THEN BEGIN X:=A; Y:=B END
ELSE BEGIN X:=B; Y:=A END;
IF (X >8) AND (Y >=0)

THEN BEGIN
WHILE Y < >0 DO
BEGIN
R:=X MOD Y;
X:=Y;
Yi=R
END;
NOD:=X;
WRITE Q’HOJI uucen’, ‘A, ‘n’, B,
pagen’, NOD)
END
ELSE WRITE (‘ouwmbka B nanmbix’)
END.
g FrJTABA 13

ECJIN HCYE3HYT CTAHJAPTHBIE ®YHKUHH

Jlisi Toro 9To0bl BHIMHC/MTL KBAaJApaTHLIH KOPEHb C MO-
molsio OBM, ‘Ha sdpike [Tdckanb MOXKHO 0OOGpaTHTHCS
i crangapraoit dynkuun SQRT. IMonyuns nmpHkas Beruc-
aurs  sHavenne Qynkuun SQRT, mammua Benmonnser ero
110 HEKOTOPOMY YK€ H3BECTHOMY €il aJrOpHTMY.

[1pencrasum ceGe, 9TO B A3bIKE HET CTAHAAPTHEHIX (YHK-
niil. 1o osnavaer, uro OBM «He 3HaE€T» COOTBETCTBYOLETO
aaroput™a. Y crieioBaTeslbHO, TaKOH aJroOpHTM Mbl IO/KHEL
SANpPOrpaMMHPOBATh CaMOCTOSATENBLHO.

[lpexkie yeM 3THM 3aHATHCS, 3aMETHM, 4TO apubmeru-
GeCKHE ONepalid M BBIMHMCJIEHHE CTAHJAAPTHBIX (QYHKUHA
11/l BEUIECTBEHHBIMM YHCJIaMH BEITONHSAIOTCS NPHOJIHKEHHO,
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Y €. C HEKOTOPOH NOrpelHOCThI0. 3T0 OOBACHACTCH TEM.
UTO KOJIHYECTBO PA3PSiOB /Sl XPAHEHHS BElECTBEHHONC
uHcaa B namath OBM orpanuueno.

PaccMorpiM MeTox NpHG/HKEHHOrO BBIUHC/IEHHS KBS
PATHOTO KOpHA ¢ HEKOTOPO# 3alaHHOM TOYHOCTBIO (TOTpels
HOCTBI0) &. e

Bynem ropoputs, uro y—npuGauxennoe snauenue ) 3
C TOUHOCTBLIO &, ec/i BhmosmsAercs yeaosue [ ) x—y| < e

~ Merop sakmoyaeTcsi B NOC/ENOBATENLHOM BHINOTHEHHH

PAja 1aroB, Ha KaX<OM H3 KOTOPBIX BBIYHCASETCS OYe-
penroe npuGmuxkenne k ) X.

Hycts y; —npuGmikenne ) X na nepsom mmare, Yo —
Ha BTOPOM, Y;—Ha TPETbEM, ..., y;—HA HEKOTOPOM i-N
uiare.

Ha nepsom mare sagaguMm mnpoussosbHOe HAYAJHHOE

npubankenue y; > 0, nanpamep y, =1, u MIOCTPOHM MOCJIE-

AOBATENIBHOCTD Y1, Vay Y35 »++y Yiy Yies 1O CJLYIOIIEMY

3aKoHy:
¥a =—;‘ ()ﬁ‘l‘%) B
Ya=g (vt );

Metoniamn maremartiueckoro amanmnsa JIOKa3bIBaeTes,
Takas nocjaejoBaTe/IbHOCTh npuGaukaercs K VX, u e
Ha HEKOTOPOM [uare JiBa MOCJIEAOBATENbHBIX NPHOIHKEHUS
i # Yi4q OTIHYAIOTCA Ha BETHYHHY, HEe NPEBOCXOASILYIO &
Yisi—Vi| <&, 10 y,4; OonmHuaeTcs or TOYHOro 3HaueHHs
X Takxke He Gonee uem Ha e, T. e. |yi+,~—V§|<
CaenoBaressno, npubnnkenue, noJry4esHoe Ha i-- l-mare,
u Oyner TPUO/IHKEHHEM K V'x ¢ sanaunoit TOYHOCTEIO.
Pacemorpum STOT METOJ Ha IpHMEpe.
Bemuennm V2 € TouHOCTHI0O &= 1072, Ham usBecTHo
TouHoe sHavenne ) 4=2. UM mu BOCTIO/L3YEMCS TOMBKO

AN NPOBEPKH NOMYYEHHOTO PEIIeHHS, 4 NOKA O HeM
sabyaem.

Iycrs y,=1.
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1 x b 4 !
1 I
IYe—v:|=(2,6—1]=1,5; y,=-g(y,+7’;-)=—§--(2,5+
1
" §?§)=2'05; |Ys—y:|=]2,056—2,5|=0,45; y,=5X

“(vat =) =5 (2.05+ 5755 ) 2 2,000647; |y, —vs| =

we 0,049353;
AnasornyusiM 06pasoM BHIYHCIHB Y, C TOYHOCTLIO A0 6 3Ha-
Kop rnocae samsitol, moaydnm y,=2,000000. |y,—vy,|=

«0,000647 < 10~ u | y,—V 4| =|2,000000—2|=0 < 10~*.
3TUM METOJIOM, BBIYHCHTE || {4

Bocnons3osaBuinck
snauenue V2.

OniiueM aaropaT™ BBIYHCJAEHHS KBAJPAaTHOrO KOPHS Ha
DBM.

[TpnGaurkeHHOE 3HAYEHHE HA KaXKIOM [Iare BHYHCIAETCS
¢ [IOMOLILBIO PE3YJIbTATOB NMPEBIAYIIEro Wara, MpuIeM YHcI0
Huros sapaHee HeuspecTHo. Ilpouecc BeuHCACHHS NPOAOJ-
MaeTcs 0 TeX mop, Moka pasHOCTh MEXAY ABYMs cocefl-
WuMy NPHGIHKEHHAMH HE CTaHET MEHblle e.

[Tycte XH—npubmuxkenne, BuuucaseMoe Ha HEKOTOPOM
ware, XC—npubamxeHHoe 3HaYeHue, NOJyYeHHOe Ha rpe-
Juyluem mare. Toraa, mpounTtaB 3Hayenue X, M3 KOTO-
poro cienyer W3BJeub KOPeHb, M NPOBEPHB, SIBAAETCS JH
010 HEOTPHIATeJbHEIM, HY>KHO 3aJaTh HavaJbHOE MPHOJIH-
wmenne XC u tounoers E. IMosoxum, nanpumep, E = 107,

Buuuenum caenyomee npubamkenne XH ¢ momouisio

oneparopa XH: =(XC+ X/XC)/2, a noka pasHoCTb MEXKAY
anymst cocepnumu  npubmmxkennamu XC u XH no a6eo-
Mornoit BennuuHe Gosbuwie E, Gyuem noBTOpATH Takyio
1OCJIC/IOBATE/IBHOCTD  JIeHCTBHM:
) XC nonoxuTe paBHBIM 3HAYEHHIO, BBIYHC/JCHHOMY Ha
npeasiaymem mare: XC:=XH;
) nuineants Hosoe npubmmkenne: XH: =(XC -+ X/XC)/2.
[l0 oxkoHyaHMH BBIATH TNOJYYEHHBIE pPe3yabTaThi: X
W | XH—XC]|.

Onuuem airopuT™M CJIOBECHO:

HAaso;
wirars (X);
wan X > 0;
10 {E:=1, QE—6;
XC =1
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XH: =(XC+ X/XC)/2;
noka |XC—XI—H > E nosropsats:
XC:=XH;
H:=(XC+ X/XC)/2};
Boigate (XH, | XH—XC))};
HHaye BHAATL (‘TOMBITKA WM3BJIEYEHHS KBa/IPaTHOrO
KOPHA H3 OTpPHIATENLHOrO uncaa');
KOHell.

| Hocrpoiire Gnok-cxemy storo aaropurma. 1O

ITporpamma SQRTX peanusyer sanucanmubii anroputy na
a3bike Ilackaib:
PROGRAM SQRTX (INPUT, OUTPUT);
VAR E, X, XC, XH:REAL;
BEGIN
READ (X);
IF X >80
THEN BEGIN
E:=1.8E—6;
XC:=1;
XH:=(XC+ X/XC)/2;
WHILE ABS (XC—XH) > E DO
BEGIN
XC:=XH;
XH:=(XC+ X/XC)/2
END;
WRITE (XH, ABS (XH—XC())

END
ELSE WRITE (‘nonmitka wu3saeuenns
KBAJPaTHOrO KOPHSI H3 OTpHLA-

TeJILHOrO uucaa’)
END.

Hsmenny anroput™ caenyioum o6pazom. Ha NepBOM Luare
saganuMm npubmmkenne XH: =1, a na kaxiaom CAE/YIOLEM
mare OyJAeM BBIUHCJSTD OUEPEHOE NPHOMIKEHHE cpas-
HHBaTh ero ¢ mpeapitymum. Ilpouece npojpomkum 1o Tex
nop, noka xe suimonHutesi yenopue: | XC—XH| < E.
( On;;x)xem H3MEHEHHBIH aJTOPHTM C OMOLIBIO GJIOK-CXeMbl
pHC.
3necs S1—coobienne: NoNLTKa H3BACYCHHS KBazpar-
HOTO KOpHfA M3 OTPHLATENBLHOrO 4YHCAa.
U cnosecro:
HayaJso;
unrats (X);

80

‘ HAYANO. D

/ Yurate (X) /

E:a10~0 / Buinamu (S1) /

XH=1

XC:i=XH

=L X
XH: ’ (xc*xc)

ecin X >0
to {uutath (E);
XH:=1;
BHINOJIHATH
XC:=XH;
XH:=(XC+ X/XC)/2
no | XC—XH|<E;
Butath (X, | XC—XH))};

uHaue BBUAaTh ('MONBITKA H3BJIEYEHHS KBaapat-
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Sl HOTO KODHSI H3 OTpHUATe/LHOrO
yncaa’);
KOHEIL.

Ipu sanucu LAJITOPUTMA MBI BOCMOJIL3OBANNCH HOBOLL
UHKJIHYECKOH KOHCTPYKIMelt:

Brinonusits

SI;

S2:

SN

no B, rne S1, 82, ..., SN —onepatopsr,
B —noruueckoe yenosue.

Ee paGora moxker Gbite onucana CAEAYIOIHM Ga30BbIM 3.1e-
MEHTOM Ha #A3blKe GJIOK-CXeM:

Bomonusercs  nocsiesioparensHocTs oneparopo Sl,
82, vy SN

Briuncasercs noruueckoe yeaosue B. Ecam oo JIOJKHO,
TO cHoBa nosropsitorcss S1, S2, ..., SN. Tax IpoHc-
XOMHT 10 TeX mop, noka BupaxeHue B me npumer
HCTHHHOE 3HaueHue. B stom cayyae onepaTop IHKJa
3aKaHYHBaeT CBOI paboTy.
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Onepatop uuk/ia "BBINOMHATH... 10" HA3BIBAETCS orneparo-
POM IHKJNA C NOCTYC/OBHEM M Ha ssnike [lackaiawp 3anu-
CHIBAETCH C MOMOILBIO KJIOUEBLIX CJIOB:

REPEAT u UNTIL:

REgleAT REPEAT —nosropsats
UNTIL B

Ilpumep: REPEAT XC:—=XH;
XH: =(XC+ X/XC)/2
UNTIL ABS(XC—XH) <E.

3andumuTe NPOrpaMMy BLIUHCIEHHS KBAJPATHOO ”[]
KOpHSI, Hcnosb3ys onepatop REPEAT,

Boitennm  ocHoBHble oTMuHsA onepatopos mmkaa c
npei- u nocryciosusmu. Mx pa6ora onuchiBaercs coorpet-
CTBEHHO CJIENYIOMUMH SJeMeHTaMH GJoK-cxembl (pue. 23,
24).

REPEAT:

s1
WHILE: s2
8
SN
g S e
Puc. 23 Puc. 24

Hanbneiine peaynsrarst CPaBHEHHUS ONUCHIBAIOTCA C
NOMOIIbIO TAG/MHIBL, NPAaBYI0 YacTh KOTOPO# BAM NPEACTOHT
sanonHuTh (Taba. 4).
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Ta6auna 4

Onepatop WHILE 3’,;“,‘3&3{’

Teno muxaa TenoM uukaa moxer Gure
; TOALKO O/MH OfepaTop

IMocaenosareasnoers sui- | Chavana nposepsercst ye-
MOJHEHHA Tela UMKJa 1 | JoBHE, 4 B8aTeM BLIOJI-
NPOBEPKH YCAOBHA HACTCA TeJNO HHKAA

Yesosie nopropenns Teno uukaa sunomusercs,
€CJIH yCJIOBHE HCTHHHO

Yeaosne Beixoaa Buixoa u3 wikaa ocyutecr-
BISICTCS,,  €CMIH yCJIoBHE
JOKHO

Munumanbhoe uneao no- | Tedo mnkaa MOKET He Bhl-
BTOpeHHit NOJHUTLCA HH pasy, ecdn
ycaoene B cpasy npuan-
Maer suauenne FALSE

O6um 415 ofoux ONnepaTopoB ABIACTCHA BO3MOMKHOCTD
«H300PECTH» BEUHBIE I[HKJIbL
[Ipumep 1:

Si=2:

REPEAT S:=5/S;

UNTIL S<a.l.
[Tpumep 2:

S:=1; N:=20; I:=1;

REPEAT S:=8xlI;

UNTIL I>N.

[Touemy nmkaet, npusesenubie B nphmepax | u 2, ”?
l OynyT GECKOHEUHBIMH?

Fnasa 14 e
AJIA TEX, KTO PEWIMJI PA3BOAHTH KPOJIHKOB

Tem, k10 pewmn passonurs KPOJIMKOB HJIH XOYeT mno-
SHAKOMHTLCS € MPOTPAMMHPOBAHHEM DEKYpPPEHTHBIX npo-
LECCOB, MBI HpeAnaraeM sanauy, copmynuposaunyio B
1228 ropy wmranbaHCKHM MaTeMmaTiHKom Jleonapno, uspecr-
HBIM noa uveneM PuGonauuu: «Hexro nomecta napy Kpo-
JTHKOB B HEKOEM MECTEe, OTOPOKEHHOM €O Beex CTOPOH CTe-
HOH, YTOGB! y3HATh, CKOJLKO nap KpOJHKOB POAHTCS mpH
STOM B TEUCHHE TrOAA, €CIH NPHPOXA KPOJHKOB TaKoBa,
UTO HEepes Mecdll napa KPONHKOB NPOH3BOAMT HA CBET Apy-
TYIO Napy, a poMpaioT KPOoMHKH CO BTOPOTO MeCsla mocJe
CBOETO POXKICHHSA.

Hrak, ckompko ke nap Kpoaukos OyjAeT HacYHTaHO
B KOHILE roja?

Haunem pewenne stoii sanaun,

Ileppasi mapa nact moromcrso B NepBOM Mecsie, CJesio-
BATCIbHO, B NEPBOM MECSILe OKaXKeTcs Jipe napsl. M3 nux
NEpBafA mapa poxiaeT u B CJeAyiomeM Mecsue, TaK 4TO
BO BTOPOM MeCsle OKashiBAaeTesi yxe TPH napet. B Tpernem
MECALE NAAyT MOTOMCTBO NEPBLIE JBE NMAphl, H KOMHYECTRO
1ap CTaHeT paBHBIM nsaTH. B uetseproM Mmecsiie poaurcs
€€ TPH Napel, H HX YHCJO AOCTHTHET BOChMH. M3 mux
MATh Nap TNPOHSBENyT Apyrie mATh nap, KoTopie, Oynyun
CJIOXKeHHBIME ¢ 8 napamu, naayt 13.

I Mponomknte pewenmue. 1O

Bei, ouernano, SaMETHJIH, YTO MPH MOACYETE KOJHYECTBA
nap o6pasyercs noc/e10BaTeNbHOCT: 1,152:8,6,813,...,
Kaxbli  wieHn KOTOpoi, 3a HCKJIOYeHHeM NEPBOro W BTO-
POro, pased cymme ABYX npeasiaymux. Unenst noCAe/0-
BaTeJLHOCTH 0603HAYMM nepemenuniMn Fy, F,, F,, ...

A R S i

Torpa F;=F,+F,;

Fy=F;+F,;
Fi=F,_;+F,_,
Fi,i=F+F_;.

[locnenoBarensnoct, B KOTOPHIX KaXKAbIH YJleH npeacTas-
JS€T COGOH (DYHKUHIO OJIHOTO MJIH HECKONbKUX [peAbILY -
LHX 3/EMEHTOB, HA3BIBAIOTCS PEKYPPEHTHHIMH, a npouece
NOJIYYCHHS S/IEMEHTOB PEKYPPEHTHBIX TOCJAE[0BATE/LHO-
CTel — PEKyPPEHTHLIM NPOLECCOoM.
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Yro6mt O/AHOSHAUHO 3aJaThb PEKYPPEHTHEI mpomecc,
HYXHO yKasaTh HE TOJNBKO 3aKOH MOJIYYeHHS OYEPeNHBIX
SJIEMEHTOB MOCIEAOBATENLHOCTH, HO M 3aJaTh 3HAYEHHS
HECKONIPKHX nepBeiXx uaexoB. Hanpumep, aas nocaenosa-
TeJBbHOCTH F; HYXHO ykasaTh suauenus bou F,.

Nonoxkns F; u F, pasusu 1 u puiwucass OCTa/IbHBIE
S/EMEHTHl 10 3akoHy F, =F;_;+ F,_,, noayunm nocaego-
BaTeNILHOCTE 4ncesn PuGonayyn:

1, 1,2, 38,5, 8, 13, 21, 35, 56, ...
I Buinnmure neckoasko nocnenyomsx uncen. || [

[lonyuenne pexyppentHrix nocaeoBaTebROCTERH MOZKeT
6erTh nopyueno IBM. Onumem a/IrOPUTM BbIGHCJEHHST N —
NEPBBEIX YJICHOB MOCJe0BaTeNbHOCTH PHEOHATYY.

Ilyets FN —unciio, Bhuucasemoe ua HEKOTOpOM 11are,
FC—sunement, npemmectsyiomypit FN, a FCC—npenwect-
Bylomnii FC, K —mnomep noaywaemoro uncia. Ha NIepBOM
ware FC coenagaer ¢ F,, a FN—c¢ F,; HX 3HaueHus
paBHEI 1.

Kaxnwiit noBuit wien nocaenopatensnoct Oy/zemM BhIUHC-
JATh KaK cymmy aByx npeasiaymux: FN = FC 4 FCC, nepe-
onpejeauB npeaBapuresbHo 3xauenus FC u FCC:
Hayasno;

untath (N); ecan N > 1,

'roF{é*sa;xannM ABa HAYaJbHBIX YHCJHAs)

’

ENs=1:
Bbizath (FC, FN);
s K:=3 o N nosropsats
{(» nepeonpenennts wncaa, npenuiecTByolue
BBIUHC/IIEMOMY %)
FCOC: =FC;
FC:=FN;
(* BBIYHCAHTL HOBOE YHCJO %)
FN:=FC+ FCC;
: Beitath (FN)}}
uHaue BeifaTh (‘oumbka B JaHHHIX');
KOHEIl.

Moo sin nomenath MectTamu onepatopet FCC: =FC || ?
# FC:=FN?

Kaxas nocaesoBarensHocts unces npu srom Gyxner
noJyuena?

Ioctpoum Guok-cxemy (puc. 25)
3nece C—coobmenne: «omnGka B JaHHBIX»,
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54

|

K<N ]

FCC:»FC
FC:=FN
FN:=FCHFCC

Sanumnte cpexcteamu sisika Mackans nporpammy
noaydenus cymmbl N nepsrix umncen ®ubonayun.

FCi=1 4 Boigan (C) 7

FN:=1 e— -

I
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CoctaBbte adroputm u nporpammy BhIYHCAEHHS || [
nepseix N u/1eHOB nocien0BaTeNBHOCTH:? PP Pivs o

*+ 3P Pis1s «+ -y Py, TaKOI, 9TO py=1; Ps=p;+1;
Pl+i=P1+‘l;m‘-

Fnasa 15
HAWJAUTE KPACHBIN HIAP

B menpospausiom meuke maxomures N upernsix wapos.
M3 memka summmaiores Ges BO3BpaTa Mo OAHOMY wapy.
Hurepecro, kakoii no CHETY MIAp OKaMercs KpacHbIM?

TMonpoGyiite npoussectn Takoii OMEIT, €C/IH, KOHEYHO,
Yy Bac Haitnyres memox n mapst. Eciu ux wer, to omprr
MO2KHO NMpPOBECTH MBICJEHHO. BoT Tak.

Beiiumaem nepswiii map. Ecau on ne ABJIIeTCA Kpac-
HEIM, TO, OTJIOXHB €ro B CTOPOHY M BHIGPaB OYepeHoi
tap, CleiyeT NpOBEPHTH, SIBASETCS! JH KPACHBIM BHOBb
BbiOpaunbii wap. Kak toanko BbIHYT KPAacHLIH map, onelr
MOXKHO 3aBEpIINTb, HE NPOCMATPHBAs, KaKue IIapel eme
ocranuck. Bosmoxkmo, 9to B Memke me okamercs KPaCHBIX
1Iapos, HO 06 STOM CMOXKEM Y3HATb JHILE MOC.Ie TOro, Kak
OyayT BuiHYTE Bee N WIapOB H MeLIOK OKaKercs NYCTEHIM,
Takum ofpasom, oTBer Ha mocTaBJeHHLL BOMPOC MOXKHO
OyZIeT nonyuuTh, BHITOMHHB He Gonee gem N 1Iares,

Ilyets K—mnomep owepennoro apa.

Onuuem anroput nowcka:

1. wnauano;
2. y3HaTh, Kakoe KOJHYECTBO [IApOB HAXOAHTCA B MEHIKe

(» snauenne nepemensoii N ®);

3. nas K:=1 g0 N NOBTOPSITh
3.1. {BuHyTH map;
3.2  ecam wap KpacHsr
3.2.1 10 {coobmuts (K);
nepeiitn K n. 5}}
4. (» Bce wapw MPOCMOTPEHEI, KPAaCHOTO HeT, nostomy
K 1. 5 Mbl elle He mepem );
BbiZaTh (‘KpacHoro wapa mer’);
5. Kome.

I[lyets B memke moryr maxomurses KpacHble, cHHHe,
3e/ierbie 1 Gesbie wapbi. Kaxaomy usery nocrasum B coor.
BETCTBHE HEKOTOpOE WYHC/I0: KpacHoMy — |, cHHeMY —2,
seqieHomy —3, Gesomy —4. Hawmmm memgom OyaeM cunTaTh

&8

BXOAHOH (aiin. Pacnonoxum uucaa Bo BXojHOM Gaitne
HEKOTOPLIM 00pa3oM, Hampumep, Tak:

Ao =00 2 2 g 3 ¥ ),

B stom caywae mama uens: naiiti HOMep nepBoro uuena,
paBHoro eaunuue. Ilpu s1oM Bo BXOaHON (haiin HYKHO
TIOMECTHTDL 3HaueHHe nepemenHoit N —kosnuectBo mapos
B MemKe (WJH YHCeJ BO BXOAHOM (aiiie), B Hamiem npu-
mepe —9.

Torza ysuwate KoMHYeCTBO 1IAPOB MOKHO NOCPEACTBOM
Komauasl: 9utath (N).

Ilycts nepemennas A oamauaer uper BBIHYTOrO UIapa.
Beakuii pas A Moxer npumumaTth o1HO M3 3HAYCHUIL: 12
3, 4. Tlox neiicTBHEM ¢BBIHYTD Wap OTIPEJICNIHTE €I LUBET»
OyneM MNOHMMATh YTEHHE OYepPeNHOro 3HaueHHs A. ap

AABJACTCS KPACHBIM, eCiH A= | (kpacHbifi 1BeT MBI yeso-

BHJHCh o6o3nayath 1). Meficteue: nepedTd K n. 5 sana-
AuM TaK: nepeiTd K 5. Torja anropum™ mMoxer GuiTh onpcan
CJACRYIOUHM 06pasom:
HayaJo;
antath (N);
ecoiy N >0
10 {aas K:=1 no N nosropsts
{untars (A);
ecin A=1
10 {BBigats (K);
nepeiith K 5}};
BbiAaTh (‘KpacHoro wapa mer’)};
HHaue BbiAaTh (OWIMOKA B AaHHbLIX);
5. Kowe. g

[octponm Grok-cxemy (puc. 26).

Jeiictue nepeiith K n. 5 Ha GJ0K-cXeme n3obpazkaercs
CTPeNKOH, yKaswiBajouleli Ha TOT GOK, KyJa JOJKEH GBITh
cienan nepexoa. B wamem npumepe —310 noMeueHHbi
uudpoit 5 610k KoHIA.

Hasn BbIXOMA M3 HMKJA B cyuae, ecan HaiigeH KPacHbIi
liap, Mbl BOCHNOJIb3YyeMCs ONepaTopoM Mepexoia: nepeiT
K P, rie P—wmerka. Ha aswike ITackans on sanuchiBaetcs
¢ nomonipio Kaiouesoro ciosa GOTO : GOTO P, rue P —
MeTKa, M O3Ha4aer, uTo JaJbHefiliee BHINOJHEHHE aJro-
PHTMA HYXHO NPOJOMKHTL C ONepaTtopa, NOMEYEHHOTO
METKOI1. .

GOTO —nepeiiti K.
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K:=1 f Buigans (‘owws- Z
K3 B faunsix’)

—’

Buigans (‘kpacuara
Wapa wer’)
i Huram (A) 2

‘KOHEY

Puc. 26

Yo takoe merka?

Metka—nenoe uncao 6Ges 3HaKa, coctosilnee He GoJee
9eM u3 uetnipex ungp. Hcnonbayerca ans TOro, 4To0h
noMeyaTh onepaTopel.

B mamevm npumepe—sro 5, a OnepaTop mepexosa JAOMKeH
umers Bua: GOTO 5,

90

Bor mekotopeie npumepst onepatopos me xona: GOTO
1425; GOTO 35. e & 3

[Tpumep 1. Onepatopnt nepexoga GOTO 12039 u GOTO
+49 HEBEpHBI: B NEPBOM M3 HHX METKa COCTOHT GOJsee yem
A3 YeThipeX LH(PpP, BO BTOPOM OHA SIBJISETCH YHCIOM €O
3HAKOM. '

Kakne ommnGku copepxar caepyioue onepatopst: || ?
a) GOTO All;

6) GOTO—1;

B) GOTO 3,5;

O TOM, 4TO B NpOrpamMMe HCHOABLIYIOTCS METKH (onepatopet
nepexoa), IBM nyxno coobiuurs. o cux 0op B omHca-
TEIbHYIO HaCTb NPOrpaMMbl MBI BKJIOYAJIH JHIIL Pasfen
onHcaHHs nepeMenHuiX. [Tpu uenosnbsoBanum MeTox onuea-
TEJIbHASL  YACTb  MPOrpaMMbI  PaCIIHPAETCS:  CJAEAYIOUHM
oGpasom:

<{paszes MEeToK)>

<paspen nepemeHHBIX)].
Pasjienn onucanns MeTOK HauMHAeTcst ¢ KJIOUEBOro CJoBa
LABEL (merka), 3a KoTophimM CJEyeT CIIHCOK BCEX METOK,
HCIOMB3YeMBIX B mporpamme, Hanpumep LABEL 7;

LABEL —wmerka

Metkn B cnucke paspensiores sansTeMu:
LABEL 12,3504,99,1;

B paccmarpuBaemom npumepe OyleT HMCHOJNb30BATECS MeT-
Ka 5, Cc/ejoBaTeNLHO, ONHCATENbHAS Y4AcTh IpOrpammsl
AOJKHA conepxkaTh pasjpen merok: LABEL 5;

Oneparop, Ha KOTOpHII ocymecTBAseTCSH nepexojx ¢ mo-
mompio GOTO, nomxken GuITH noMmeuen COOTBETCTBYIOIIENT
METKOH

<{MeTKa) : {onepartop)

Metka orpensiercs or onepatopa aBoetouHeM.

[Ipumep 2. Merkoit 249 nomeuen OnepaTop NpHCBaHBAHHSA
249:X:=A 4+ B.

[Ipumep nepexopa ma ycnoBHmii onepatop:

GOTO 1

1:IF A>B
THEN X:=A
ELSE X:=B
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[Tpumep 3, ITyecroi ONEpaTop TaK¥ke MOXKeT GbITh noMegen:
GOTO 2;
2:;
3am:xm'em. aJITOPHTM pelleHus 3ajJayn o mapax mna ;:émxe |
CKaJlb.
PROGRAM KPACH (INPUT, OUTPUT);
(*PA3JIE/T METOKz#)
- LABEL 5;
{a}ePABI{EJl [IEPEMEHHBIX «)
AR A,K,N:INTEGER:

(#PA3IIEJI OHEPATOPOB*)
BEGIN :
READ(N);
IF N>¥
THEN BEGIN
FOR K:=1 TO N DO
BEGIN
READ(A);
IF A=1
THEN BEGIN
WRITE(K);
GOTO 5
END
END;
WRITE ("KPACHOTO
HIAPA HET.")
END
ELSE WRITE ("“OIUMBKA
B IIAHHbIX.');
5: END.

Moxer nn B fiporpamMme conepkathcs apa oneparopa, ro-
MEUEHHBIX OJHHAKOBON MeTKO? Koneuno, HeT, TaK Kak
B Stom cayuae Gyzer menomsito, OTKyJa CJeAyeT npono.-
HUTb BHINONHEHHE mporpamme.. Kak TOBOPAT, HesCHO,
KyJa nepenars ynpasnenue.,
Ipumep 4. Pacemotpum, kak GyAeT BBINOMHATLCS Takas
NOCJ/Ie0BATEILHOCTE ONepaTopoB:

A:=1; B:=|;

GOTO 1212;

FOR K:=1 TO N DO
BEGIN
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1212: P: =A 4 K«Bs(K — 1);
WRITE(P)
END

Mertkoii 1212 nomeuen OnepaTop NpucBaHBaHHs, BXOJALLHIT
B Teno umkaa. Teno wukina—oneparop, shmonnsiemsri ¢
KaXAbiM 3HaYeHHeM mapamerpa umkJaa. Ho NOCKONBKY MBI
NBITAEMCSI BOWITH BHYTPh ONepaTopa LHKJa, MHHYSl €ro
34ro/IoBOK, TO HEH3BECTHO, NPH KaKOM SHAYCHHH napa-
Metpa K NOMKHO BHYHCATHCA 3HaueHme nepemenHoi P.
Cneayer aanomuuts Bascioe NPaBHJIO HCMOMABL30BAHHS OMe-
paTopos nepexoja.

[lepenava ynpapnenns BHYTPL Onepatopa UHK/AA H3BHE
€ro HeJonycTuMa.

Boo6ute onepatop nepexona CHCAYeT NPHMEHATh OCTO-
POXKHO, B HCKJMOYHTENbHBIX CHTYAlHsX, Hanpumep, aas
HOCPOYHOrO BHIXOJA M3 UHKJAA (KaK B Haueii 3ajlaue) uaH
A1 IOCPOYHOrO 3aBEPLWICHHA NPOrpaMMbl, KOrjaa Ha ee
BXOA NOCTYynaior Henpasu/bHbIE HCXOAHBIE AaHHLIE. [Mpu-
MEHEHHE onepaTopa mepexoja B KaIOM KOHKPETHOM cay-
4ae JO/LKHO OblTh 060CHOBAHHBIM,

F'nasa 16
HY)XHO JIH U30BPETATH BEJIOCUNEN?

Hsobperenne BEJIOCHTIENA NO3BOJINHIO YE/IOBEKY, 3artpa-
HBasl TAKYIO Xe SHepruio, KakK M npH xoasbe, cyiiecr-
BEHHO YBeJNHYMTH CBOK CKOpocTh. B «/lOBEJIOCH eI HbIHY
NEPHOJL CYWIECTBOBA/I JIHLIb OJHH CIIOCO6 0033BECTHCE BEJIO-
CHIeIoM—co37aTh ero. Ho nocie TOr0, Kak 3T0 GbLIO
CACJIaHO, MOSIBHJIMCH JPYTHe ajbTePHATHBBL: nproGpecT

BEJIOCHNIEl B MarasHHe WJM B3fiTh €ro HanpokaT. STUMH
BOSMOXKHOCTSIMH H MOJL3yeTcsi GONBLUIMHCTBO JLOGHTE 6
BEJIOCHTICIHOMN €3]1b1.

[Iporpammuct, npuuem we Tonbko HauYHHalouui, 3a4a-
CTYIO CTAalKHBaeTcsl ¢ Takoit cutyaumneidf. Ceroans on co-
SHHHJI TIpOrpaMMy, KOTOpasi peluaer, cKaxeM, HEKOTOPYIO
3ajauy A. 3aBtpa, peuwas sajauy B, om oGuapyxupaer,
uTO 3ajaya A ABASeTCH YACTBIO 3TON 3aJaun M, craJo
GhITb, €My CHOBAa, KpOMe Beero npouero, noTpeGyercs
IlHcaTe MporpamMMmy peweHus sagaun A. Xopomio i 3o,
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CHOBA H3obpetath BesocHnen? M pacemorpum cefiuac
Croco0bl €O3/laHHA TAKHX NpPOTpamm, KOTOpBIC MOXKHO
B JaJIbHEiileM HCHOMb30BATHL NPH PEllleHHY PasHBIX 3ajiau.
He Gyaem usebperath Besocunen, a OyJiem Gpath ero Ha-
npoxar! - E

[lycts, k npumepy, TpeGyetcsi Haiitn aeficTBHTEbHbIS
KOpHH ypaBHeHHii BHAA ax®+bx+c¢=0. Ypasuenus Tta-
KOTO BHJa OTJIHYAIOTCA APYr OT Apyra Koapduunenramu a,

» € U COOTBETCTBEHHO KOJIHYECTBOM H 3HAYEHHSMH KOpHEil,

OGosuauum uepes P npugHaK KoMHYECTBA ACHCTBHTEND-
HBIX KOpHEH ypaBHeHHs ¥ OyjeM cunTath, yto P NPUHH-
Maer snauenue B, ecqm ypaBHeHue He HMeeT JeHCTBHTENb-
HBIX peienuil; P=1, ecan ypaBuenne mmeer onun nefict-
BHTeJIbHBIN Kopenb; P=2 B cayuae asyx jeiicTBuTeND-
HBIX KopHe# W, Hakonenm, P=38, ecan peuiennii Gecko-
HEYHO MHOTO.

[lpn pemennn moGoro ypasnenns paccMaTpHBaeMoro
BHIA HCHONL3YETCS OJIHH M3 ABYX a/TOPHTMOB: aJTOPHTM
PELICHHST KBAaJDATHOTO ypaBHeRHsi, ecan a=<0, W ajro-
PHTM DEIlIeHHsl JIHHEHHOrO ypaBHeHHs, echaH a—0 (ypaB-
HEHHE B 3TOM cayuae umeer BHJ bX -+ c=0).

Honyeram reneps, uto N «TpOeK» Kosppunuenrtos (a,
b, ¢) Haxozutes BO BXOAHOM ¢aiine. Onuwem amropurv
pemenns Hawed sagayn. CoBecHO B caMoM OOIEM BHje
OH Oy/leT BHINVISIETh TaK: '
HayaJio;
uurate (N);

s K:=1 1o N nosropsats
{uutars (a, b, ¢);
ecan a=0
TO PEIUHTD JIHHEHHOE ypaBHeHHe ¢ Kos{puiuen-
TamH b u ¢
HHAYE PELHTHL KBAApaTHOE ypaBHEHHE ¢ Koddu-
UHEHTaMH a, b u c;
BLIJATh pelleHne};
KOHelr,

I] [Moctpoiite Gnok-cxemy paccMaTpuBaeMoro aJaro-

pHTMA. "
PaccMotpum pemenne kBaapathoro YPaBHEHHS ¢ KO3(-
Gunuentavu e, f, g: ex*+-fx+ g=0.
Ilyets D — juckpumunanr storo YPaBHEHHS, BEIYHCIISIEMBII
cornacho (opmysie D= f*—4eg.
Yucno u Buj melicTBHTENBHBIX KODHeH ypaBHeHHS onpe-
AENAIOTCS 3HAYEHHEM JHCKPHUMHHAHTA.
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Econ D <0, 10 YP4BHEHHE HE HMEeT NCHCTBHTENbHBIX
xopueii: P=0. Ilpn D > 0 cymecrsyior 1Ba pasinunbix
HeHCTBUTENBHBIX KopHs: X1 n X2, 3nauenns KOTOPBIX
onpeenaloTesl caeayomumi popmynamu:

SLEY D
X1 = % :
X2=l;&, npu stom P=2,
B cayuae, xorga D=0, stu KODHM COBNAj4iOT, H MOMHO
CKasaTb, HTO ypaBHeHHe HMeeT pewenne X1 =-—-2’? v
aP=1.

Pewmnre ypasuenns:
a) 2x*—4x4-3=0; 6) 25x*—30x+ 9= 0;
B) 3x%--2x—2=0,

HWrak, Komkpernanpyem peiicteue:
ypaBHeHue ex®+ fx 4 g=0.
Onucaune anropurma:

PemnTs KBajparHoe

HavaJo;
D: =fsf—4xexg;
ecin D <0

10 P:=0 (% HeT jeiicTBHTEABHBIX KOpHeit %)
HHaue { (% BBIUMCIHM 3HAMEHaTeD *)

e: =2xe;
ecii D=0
TO {P(n OJIHH KOPEHb %)
% X1:=—Ff/e}
HHave {(+1Ba KOpHs %)
P:=2
D:=SQRT (D);

X1l:=(—f+ D)/e;
X2: =(— f—Dej};
KOHell.

octponm Gnok-cxemy anroputa PEUIEHHST KBaJpaTHOro
ypasuenusa: (puc. 27).

Jluneiinoe ypasnenue fx+g=0 HMeer elHHCTBEHHOE
pewenne, ecan f=0: X =—g/f.
B cayuae, xorpa f=0, ypasnenue npuHuMaer Bug g =0.
Torpa npu g, passom 0, ono Hmeer GeckomeuHoe MHO2Ke-
ctBo pemenuit (0-x-+0=0 cnpaseymBo a5t mo6oro
SHAUCHHS X) M HE HMEET pelleHHs npn g 0. ITepemen-
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P=p e:=2.¢

i P:=2;
Xt:=~ffe Doay/0:
X1i=(=f+D) fo;
X2:={—=f-D} /e
|
 —— r——
(o)
Puc. 27

Hasg P Gyzer cootsercreenno npHHUMaTh 3sHaveHus 1, 3
nan B,

OnuwnTe CIOBECHO H € MOMOWLLIO 6/I0K-CXeMBI " {i]
ANrOPUTM pelleHusl JINHEAHOrO ypaBHEHHS.

Ecan bl BbInoSHMAM npeabitymee YpaxKHeHue, T0 Tenepnh
OCTajoCh «HAYYHTbY MAUIMHY pelaTh JHHefHbIe H KBaj-
PATHbIE YPABHEHHS MO ONHCAHHBIM ANTOPHTMAM.

[Ipn s1oM xoTenoce Ghbi, ytobH SBM "ymena” pemwars
TaKHe yDaBHEHHsl HE3aBHCHMO OT TOrO, KaKHE HMEHa Mbl
HCOMb3yeM JIIsi 0603HAYeHUs KOIPPHIHEHTOB W nosydae-
MBIX pewennii. Onuwem Ha sisbike Tlackans aJIFOPUTM pe-
IUCHHS KBAJpAaTHOTO YPaBHEHHA TAK, 4TOOHl OH GbLT He3a-
BHCHM OT HCIOJIB3YIOLWEH €ro nporpamMmbl H MO OBl GbITh
HCTOML30BAH B KAYECTBE COCTABHOM HACTH PA3HBIX mpo-
rpamm. [lasa storo GyaeMm HCosib30BaTh annapar npoueayp.

9

Tpouenypa—nonvenosannoe cioxioe AeliCTBHE, KOTO-
POE npeicTasiasier coloii COBOKYHmHOCTH onepaTopos,
BBITHCIIFIOMHX HEKOTOPO® UHCAO DPE3YALTATOR B 3aBH.
CHMOCTH OT HeKoToporo umcna aprymenros. Ilo CyTH,
3T0 nporpamva, KOTOpYIO YA0GHO HCHOMB3OBATH B CO-
CTaBe JIDyrHX nporpamm.

[Ipouenypa pemwenns KBAJIpaTHOIrO ypaBHEHHS, HA30BEM ee
KWADR, suuncaser TPH pesynbrata: npusHaK Kosmnye-
CTBa pewennii P n nsa pewennss X1, X2 s 3aBHCHMOCTH
OT Tpex aprymentos: kosppuumentos E, F, G.
Aprymentst u peayasrathi Bmecte Ha3LIBAIOTCH Mapamer-
pamu mpouenypsl. Ilponeaypa sanaercs csoum ONHCAHHEM,
Onncanne npoueaypsl coctont us 8aro/ioBka u Tea npo-
ey phL.
B saronoBke ykasuisaiores ums NPOLEAY LI, KOTOpoe Gy et
HCMONMB30BATLCA JAPYTHMH IporpamMmamu s obpaleHns
K HeH, COHCOK NapameTpoB, HasbiBaeMmbix (popManbHBIMY,
H ux tun. Hanpumep: npouenypa KWADR

(nepemennsie E, F, G: BEIECTBEHHbIE;

nepevennbie X1, X2: pemecrsenmsie;

nepementan P: uenas);

[opsanok nepeuncaenns hopmanbubix  napamerpos
B SaroJloBke mnpoueaypsl HecymiecTseH, Ho Jyyie,
€C/IH CHAYa/a NEPeYUCAAIOTCS BXOJHBIE napamerpst
(aprymentsi), a satem BhIXORHBIE (pesysibrater).

Teso npoueayper onnceizaer NIPOLECC MONYYEHHSI BHIXOJ-
HBIX 11apAMETPOB U3 HCXOAHBIX JAHHBIX.

Hrak, nocraBus B coorsercrshe caoBy "npouenypa”
Kinouesoe ciaoso PROCEDURE, a CJIOBY "nepemexnne” —

PROCEDURE—npouenypa

VAR sanumem npoueypy
KWADR:
PROCEDURE KWADR (VAR E, F, G: REAL;

VAR X1, X2: REAL;
VAR P: INTEGER);
(#Te10 mpouenypeix)
VAR D: REAL; (#auCKprMuHa HE*)
BEGIN
D:=FsF —4xExG;
IF D<@t
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THEN P:=0
ELSE BEGIN
E:=E*2;
IF. D=1
THEN BEGIN P:=1;
X1:=—F/E END

ELSE BEGIN
P:=2;
D:=S8QRT (D);
X1:=(—F + D)/E;
X2:=(—F—D)/E
END
END

END;

Kak BujnM, mpoueaypa, moMHMO NapaMeTpoB, COJEPIKHT
NPOMEKYTOUHYIO NepeMenuyio D— JHCKPHMHHAHT, KOTO-
pasi HeoOXOJHMA AJS BBIMHCJEHHH TOJILKO B 3TOH Ipoue-
Aype u Hurje GoJablue 3a ee npejesamu. JTa nepeMeHHast
IBJISIETCA JIOKaJbHOM Juia npoueayps KWADR.
Ecin npoueaypy npeicTaBHTh KakK HeKOTOpI AOMHK”,
TO mnapamerpbl— "00HTaTeNH”, KOTOPhIE MOIYT BXOIHTh
B "JioM” H BHIXOJHTbL H3 HEro, a JIOKaJbHEIE NepeEMeHHbIe—
"o6uTatenn”, KOTOPHIE MEPeMEINaioTcsi TOJIBKO BHYTPH
atoro “jaoma”,

Bce sokanbHbIE NepeMeHHbe MPOUEAYPHI, a TaKKe JIo-
Ka/bHble METKH NOJAJIEKAT ONHCAHHMIO B 3TOH Npouenype.

CocraBbre mpouenypy LINEAR ans pewenus "[]
I JIHHEHHOr0 YpaBHEHHA.

Onucanusi nponejiyp, HCHONb3YEMBIX B HEKOTOPO#H npo-
rpamMe, MOMEWAIOTCA B pasjiese NpoLeAyp 3Toi npo-
rpamMmbl, KOTOPbIi B ONHCATEJNLHOH YacTH cJeayer cpasy
3a pasjle/ioM NepeMeHHbIX.
B stom cayyae onmcaTenbHas 4YacTh HMEET TaKylo
CTPYKTYpY:
[<pasnen merok)]
[<pasnen nepemenHbIX>]
[<paszen npouenyp>] e

Onucanne npoueaypsl He ABASETCA NPHKA3OM BHITIONHHTE
JIeHCTBHA, a npejcTaB/seT coboll JHMIb ONHCAHNE STHX Jeii-
creuii. Tak, nanpumep, npoueaypa KWADR onucuisaer
AJFODHTM PElleHHs KBAADATHOTO YPABHEHHA, HO HE 5iB-
JsIeTCA MPHKasoM "peluTh ypasHeHue”.

B maTemaTHKe NMPHHATO CCLIATbCA HA OJWH Pas ONH-
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CaHHble  OObeKThl.  Hanpuwmep, onpemeans  ¢ynkuuio
f(x, y)=§, MBI MOZKEM oGpauiaThesi K Heil, 3ajasas pas-

JHUHEe aprymenTh. Taxk, suauenne f(1, 2) pasuo 0.5, a
shavennem f(a—b, a-b) npu a=3 nb=2 aasercs 0,2,
AHAaJOTHYHEIM 0GPA30M €0 OGCTOHT C HPOIEeYpaMH.
Yr1o6bl BBHINOAHHTE JIeHCTBHSI, ONMUCAHHBLIE B npouenype,
HYXHO oOpatutecss K weil. OGpamenne K npouesype
Ha3bIBAEMOE HHAYe BRI3OBOM MPOLENYPHI, OCYIIECTB/ISACTCS
TIOCPE/CTBOM ONEPATOpPa NPOUENLY PHI.

IMporpamwmy, KOTOpasi obpamiaercs K npouenype s
BLINIOJIHEHUS]  HEKOTOPOro. JeHCTBHS, OynemM HasbBaTH
BRISLIBAOULEH NpOrpamMmoil.

B BoisbiBaiomeii nporpamme moxker BCTPEUATLCS HECKOJIBbKO
onepaTopoB obpalulenns K mpoueaype (nnaue OnepaTopos
npouenype), nanpuvep KWADR (A, B, C, X1, X2, P);
KWADR (Al, BI, Cl, Y1, Y2, P). B nepsom onepatope
X1, X2—peienus ypasnenns c Kosppuuuenramn A, B,
C; P—npusHak KosHuecTBa pewennii, Bo Bropom Y,
Y2—pewenns ypasuenns c Kosppuunenramu Al, B1, Cl;
P—npusnak xomuuectsa pemtennuii.

Hro6el BEI3BATL npouEnypy, B BBISBIBAIOLIEIT mporpamme
AI0CTATOYHO HANHUCATH UMA STOH MPOUEAYPHI BMECTE C 3aKJIIO-
YEHHBIM B CKOOKH CHHCKOM (PaKTHYECKHX napameTpos,
KaxJlOMy W3 KOTOPBIX MPEACTOHT 3aMEHHTH COOTBETCTBYIO-
Ui hopmanbubii napamerp.

PakTHUECKHE NapaMeTphi— 310 nepeMenHsle, B OTAE/b-
HEIX Cay4asix H BBEIDAJKeHHS, K KOTOPBIM XOTHM mNpHMe-
HATH npouenypy. Hanpumep, npu obpawennn k npoue-
Aype - KWADR: KWADR (A, B, C, X1, X2, Pl) ¢op-
MaJbHeIM napamerpam E, F, G, X1, X2, P coorBercr-
ByloT (aktuueckne: A, B, C, X1, X2, PI, KOTOpbIE H
MOACTABJISOTCA HA MecTo (popmanbubiX. Kosmuectso ¢op-
MaJIbHBIX M (PaKTHYECKHX NaPaMeTpoB JOJ/UKHO OHITh OJIH-
HakoBEIM. COOTBETCTBHE MeXIy HHMH YCTAaHABJHBAeTCH
TIOPAZIKOM HANMHWCAHUA B CHUCKe: NepBHii (aKTHYeCKnit
T1apamMeTp COOTBETCTBYET nepBoMy GOpManbHOMY, BTOPOI —
BTOPOMY H T. J.

SanuinTe onepatop BHZOBA ONHCAHHON BaMu O
npouenypst LINEAR pist pewenns ypasnenus
bx +¢=0.
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Berperus B BeiskBalomeli nporpaMMe oneparop npouenypsl,
OBM BLINOMHHUT €ro Mo CJEAYIOWEMY NPaBHIY.

PasbicknBaeTcs OnucaHHe NpPOLEAYPHL C TEM Ke HMEHEM,
4TO yKasaHo B onepatope. 3areM Kamimii (hopmaJib-
HEIf TapaMerp CBfASHIBAETCA € COOTBETCTBYIOUIMM €My
(axTHyecKUM  (TPOHCXOJMT  mepejaya MapameTpoB).
HManee BHINONHAIOTCS ONEPATOPBI, COCTABJSIOULHE TEJIO
NpoUeAypbl TaK, €cyid Obl OHW ObIIM HANMMCAHBI HAa TOM
MECTe, TJieé HAXOAHTCA ONEepPaTop NPOLERYPHI.

M3 sroro npasmuna cienyer, 4To noc/e BHIOJHEHHS Teja
apoueAypsl OyJeT BHINOJHATLCSA ONEpaTop, CJEAYIOmHi 3a
ONepaTopoM IpOLERypHI.

BepueMess K nporpaMMHpOBAHHIO a/IrOPHTMA paccMaTt-
pusaemoii sajaun. OnumeMm CTPYKTYpYy npoOrpaMmel, npH
3TOM ONEpaTOPhl, Peasu3yIoliHe BLIBOJ Pe3YJbTAaTOB, Npel-
JaraeM sanucaTh yurtateNno. Mol ke ycJoBHO 0603HAYHM
nx caosom WIWOD, a Ha 01HOM H3 BO3MOMKHBEIX BapHaH-
TOB BBIBOJI@ IMOJIYYEHHBIX PE3YJLTATOB OCTAHOBHMCS T03KE.

PROGRAM LINKWAD(INPUT, OUTPUT);
(#PA3JIEJI TIEPEMEHHBI X )
VAR A,B,C,X,X1,X2:REAL;
K,N,P:INTEGER:

(*PA3JIEJI TTPOLLEJLY P«)

PROCEDURE KWADR (VAR E F,G:REAL; VAR
X1,X2:REAL;
VAR P:INTEGER);

(+ITPOLLEIYPA PEUWIEHUS KBAJIP.

YPABHEHHM %)

END;

PROCEDURE LINEAR(...);

(«[TPOLLEAYPA PEHIEHUY JIMHEVHOTO

YPABHEHUSI%)

END;

(«*PA3JIEJT OITEPATOPOB«)

BEGIN

READ(N);

IF N< 8 THEN WRITE (‘omu6ka B8 nannubix’)
ELSE BEGIN FOR K:=1 TO N DO
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BEGIN
READ(A,B,C);
IF A=0
THEN LINEAR(...)
(*BbI3OB TTPOLIE/LY PhI
LINEARs) -
ELSE KWADR(A,B,C,X1,X2,P);
(#BBIBOJI PE3YJIbTATOBS)
WRITELN('YP-HUE ¢ KO3®.", A,B,C);
WIWOD
END
END
END.

B saseike Tlackanb cyuiectsyer HeCKOJMbKO crnocoGos
nepenaun napamerpos. [Ipu onucannu npouenypst K WADR
Mbl HCTIOJIb30BAJIH 1apaMeTphl-IePeMEeH HbIE,

Ha tor dakr, uto napamerp nepesaercsi Takum croco-
6om, ykaselBaer KJiouesoe cqoBo VAR nepex coorser-
crByiolnM (opmaibHeiM napamerpoM, Ilpu stom gaxrtu-
YeCKHH H (opMajbHbIA NapameTphl NOMKHBL GHITH nepe-
MEeHHBIMH OJIHOTO THIIA. .

B uewm 3aksouaeTcs nepesaua napamerpoB-nepeMEHHEIX?

Ber novmuTe, 4TO NMpH OGBABJEHHH NEPEMEHHOI B npo-
rpaMme eif OTBOJMTCS sueHKa NMaMATH, B KOTOPYIO BIO-
CJICACTBHH NOMEIIAETCS 3HAUEHHE COOTBETCTBYIOLEH mnepe-
menHoil. Kaxiasn siueiika umeer aapec. Ecau napamerp
MPOUEAYPE! ABJIAETCS NapaMeTpoM-NePeMeHHOlN, To npH
Kax<[IoM BHI30OBE MepejaeTcs He 3HaueHHe (aKTHIECKOro
napamerpa, a ajpec fueiikH, B KOTOPOH I3TOT napamerp
xpanutcsi. Takum o6pasoM, npoueaypa mosyuaer joctyn
K caMoMy (akTHUECKOMY napamerpy, H JioGble JeHCTBHS
HaJl popMabHBIM NapaMeTpoM HENoCPejCTBEHHO pacnpo-
CTPaHAIOTCSA HAa COOTBETCTBYIOUHIH emy (akTHuecKuii. Bes-
Koe H3MeHeHHe (JOpMaJsbHOro napameTpa B TeJie NpoLeLyph
SIBIIAETCS, 10 CYIIECTBY, H3MEHeHHeM (haKTHYecKoro.

M3 ckasaunoro cnepyer, uyro nporpamma LINKWAD
conepxut OmWHOKY, Kotopyio He samernt OBM. B npo-
uefype B Clydae, KOrja JHCKPHMHHAHT HEOTpHIATENeH,
nepeMenHoit E Ml npucBausaem 3nauenne 3uamenartes
Ex2. Tak kak E sBasercs napamerpom-nepemeHnoii, To
B pesyJabTaTe BBINOJHEHHS 3TOro oneparopa 3Hauenue dax-
THYECKOro napamerpa A toxke Oymer yasoexo. CremoBa-
renbHo, onepatop WRITELN ("YP-HUE C KO3d.’, A,B,C)
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BBIJACT y1 Hoe sunavenuwe Kos(pduumenta A n K03p-
uLHenTH %E
[Tpusesem neckonbko NPHMEPOB HENPaBUIBLHOIO HCHOJ b~
SOBAHHA [apPaMeIpPOB-NEePEMENHEIX,
Ipuvep 1. Henpasnanusiv By seT obpaienne K TNpoueaype
)Ig&’%DR nocpencreom oneparopa KWADR(5,5, —3, X1,
» P).

B kauecrse napamei'poa-nepemeaaux MOMHO HCINOJIL30-
BaTh TOJILKO HEPEMEHHbIE, Boipaxenus u ux wactuuii
ClIyuaHl, KOHCTAHTEHI, HEIOMYCTHMDL,

I Moueny? ||

Hpumep 2. Tyers ¢ nomompio npouenypst. KWADR pe-
HWIAIOTCA YpaBHEHHSN aX? -+ ax + ¢=0). Oneparop npouesty
KWADR (A, A, C, X1, X2, P) conepxur owmtky.

DaktHueckue flapaMeTpLl, COOTBETCTBYIOMKE (HopMasts-
HBIM napaMeTpam-nepemMenHbIM, AO/KHBL GhiTh pasnuy-
HEIMH.

Yacro myxuo 00pabaThiBaTh NapamMeTpul npouenyphl
KaKk nepeMeHibie, U3MeHssi WX sHayemns. Ho NpH  3TOM
MEJIATENILHO, YTOOH 3HAYCHHS (haKTHUECKUX napamerpos
HE H3meHsauch. B arom cayuae CHAEIYET HCHOJB30BATH
APYTOil BHA mapamerpos: lapamerphi-snavenns. [lepenaua
NapamMeTpoB-3HAYEHHIT 3aKJIOYAETCS B TOM, YTO HPH BHI3OBE
OPOUEAYPHl (POPMaTBHEIM napaMerpam BhIAENSAIOTCS STueliku
MaMATH, B KOTODBHIE SamHCHLIBAIOTCS HAYAJbHbIE S8HaueHHn
COOTBETCTBYIOMNX (DAKTHUECKHX napamerpos. 3atem ¢op-
MaJbHBIE OapameTpsl 06pabaThiBaloTcs KAk JIOKaJbHBIE
nepemennsie. [lpouenypa moxer mamensite SHAYEHHE STHX
NEPEMEHHbIX, HO Ha 3HaYeHHe COOTBETCTBYIOMEro (hakTh-
YECKOro napamerpa 310 He BJIHsIer.

BooGme sxoamsie T14paMETpLI, €c/H OHH He JAOMKHHL
MSMEHSITECA B pe3yJsIbTaTe BHINONHEHHS Mponey pel, Jryymie
SaJaBaTh KaK nNapaMeTphl-3HAYEHHS. DToT enocob Goaee'
Oesonacen, Tak Kak sHaueHHs takTuyeckux napamerpon
He OYyAyT cayuaiinmm 06pasom ucrnopyens.. MoxHo s BhI-
XOZHEIE WTapaMeTPHl MepenaBaTh Kak napamerpsl sHaYeHHs?
Koneuno, ner, TOCKOMIBKY NPEANONaraeTes, YTo OHH BhIYM-
CHIAIOTCA B pe3yJibTaTe BHIIOAHEHHS OPOLEAYphI,
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lpu onucanuu popmansnoro napamerpa-3HaueHHs B 3a-
TOJIOBKE NPOUEAYPHl OTCYTCTBYET KJIOYEBOE CJIOBO VAR,

Onuuem kosdpduunentu E, F, G p npouenype KWADR
KaK napamerprl-sHauennsi. Wamenenus KOCHYTCSt Jmub
3aroJIoBKA NpONeayphi:

PROCEDURE KWADR (E, F, G:REAL; VAR X1,

X2:REAL; VAR P;
: INTEGER);

Tpoueayprt KWADR n LINEAR, NPEABAPHTE/ILHO Ti{a-
TEILHO MPOBEPHB, MOXHO BKJIOWHTH B GHGIHOTEKH npo-
UeLYP, 9TOGh! HX B Ja/bHEleM MOXKHO Lo HCIIONb30BATh
B 1porpammax. ,

TOGLl 3aKOHYHTL PadoTy ¢ nporpammol LINKWAD,
OfIHLIEM OAHH 3 BOSMOMHBEIX 4/I'OpPHTMOB BEIBOJIa 1Oy~
YEHHBIX Pe3yJbTaTOB.

[oce toro kax onpepesens BRIXOJIHGIE TapaMeTpht
H COOGHUICHbI KOIPHIHEHTH petaemoro YPAaBHEHHS, J0/1KHO
ObiTh BBIAAHO OAHO H3 CACAYIOUHX cOo0BUIeH T
a) He HMEeT pelleHHs, e/ P=0;
6) umeer omHo pewenne, X1 npu P=];
B) HMEET JBa JeliCTBHTeNbHEIX pewennsi, X1, X2 B cay-
yae, Korga P—=2; .
I) HMeeT GecCKOHeUHOe MHOMKECTBO pewenni, ecan P npp-
HUMAET 3HaueHue 3.
AnropuT™ MoXKer Grith 3anporpaMMHpOBaH C NOMOILbIO
BJOKEHHBIX YCJIOBHBIX ONEPaTOpPOB!
ecnir P=0

TO BHAaTh ( ‘He MMeeT pewenus’)
HHaue ecan P=1
TO BbIAATH ( ‘HMEET OfHO pemienve’, X1)
HHaue ecan P =2
TO Bblath (' nmeer 2 kopus /, X1, X2
HHaye ecmy P =3
TO BhAaTh (’ umeer
GeCKOHeYHOe MHOMKECTBO
pemenni ’ ),

Onutmre 1ot anropury ¢ momompio GOK-CXeMBl 'O

H Ha aspike [Tackans.

[Tepevennan P moxer npunumars OJIHO H3 BO3MOMKHBIX
sHauenuii: 0, 1, 2, 3. Kaxzomy smagenuio COOTBETCTBYET
CBO¥ onepaTop BeBoja. Baisoj NONYUEHHEIX pPesyJbTaToB
MOXKET ObITH CHe/aH ¢ NOMOULBIO KOHCTPYKUHH “BHIOpATH”,
HA3bIBAGMOI oneparopoM Bapuauta.

Briopate P us
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01 segateo(! He HMeeT petenus ‘);

11 Beitate (‘umeer oxno pemenue’, X1);

2: suipath (‘umeer nBa geiters. kopua’, X1, X2);

3! puijath (‘HMeer GECKOH. MH-BO pewenuit’);
KOHEIL.

M3 KOTOPHIX B COOTBETCTBHH CO SHaueHHeM P ny»Ho BHIG-
paTh TONBKO OJIHH.

Ilpn sanucu onepatopa sapuanrta Ha sigsike Ilackans
Herodab3yloTes Kakouessie caosa: CASE, OF, END.

CASE —cayuait, papuant

Onepatop nmeer BHA
CASE P OF

MI1:S1;

M2:82;

MN:SN
END.
3nech P—puipamenne, S, S2, ..., SN—onepartopst,
M1, M2, ..., MN—wmerku Bapuanta.
Brinonnenne oneparopa onpeneasercsi CaeAyiouwum mnpa-
BHJIOM.

Botuncasierca  snayeuwe BoipaxkeHus P, HasbiBaemoro
cenextopoM. Brmonnsiercs onepatop, Merka Bapianta
KOTOPOTO PaBHA TEKYILEMY 3HAUEHMIO CeNIeKTOpa, Locje
YEro onepatop BapHaHTa 3aKaHYMBaeT cBOWO padoty. Ho
€C/IH CENIEKTOP NPUMET 3HaYeHHe, KOTOPOro HeT Cpeiu
METOK BApPHAHTA, TO JEHCTBHE ONEPaToOpa HE ONPEJeaeHO.

Yto rtakoe Metka Bapuanta? 10— KOHCTAHTA TOTO 2Ke
THNA, YTO H cenekTop (Bhipamenue P). Merka Bapuanta
M MeTKa TporpaMmbl, HCHOMb3yeMas B  oONepatopax
GOTO,— pasubie noustHsa. MeTKH BapHanTa He HYXKHO
OMHCHLIBATL B pasjiesiec METOK H B KaKoM Obl TO HH GblIO
JApyrom paspene onucanni. Ha HuX mHeabss ccmaatses
¢ MOMOIIBIO ONepaTopoB nepexona. Metka Bapuanta Moxer
ObITb HE TOJLKO LEJLIM YHCJIOM, HO H JIOPMYECKHM 3Haye-
HHEM.
[Tpumep 3. Oneparop CASE A > B

TRUE:M:=A;

104

B OnepaTope nepeyHcaeHbl BCe BO3MOXKHbLIE BapHaHTHI,

FALSE:M:=B
END
9KBHBAJICHTEH YCJIOBHOMY ONEpatopy:
IF A>B
THEN M:=A

ELSE M: =B, Bui6uparoumemy MAKCHMYM H3 ABYX YHCEJ.
[Tpumep 4. Henoanslii yejaosHbll onepartop
IF (X>8) AND (Y>0) <
THEN BEGIN Z:=SQRT(X)--SQRT(Y);
~ Z:=(Z—1)/(Z+1)
END A
MOXKET OLITh SanHCaH ¢ NOMOULLIO ONepaTropa BapHauTa
CIIEIVIOUIUM 06pa3oM:
CASE (X>8) AND (Y>8) OF S
TRUE: BEGIN Z:=SQRT(X)+SQRT(Y);
Z:=(Z—1)Z+1)
END;

FALSE:
END.
Ouepnzino, Henosbsosanue onepatopa CASE sumecto yenos-
HOTO HE BCerja siBisiercs [e/ecoobpasHbiM, HO B Caydae
HECKOJIKHX  B3AHMOMCKJIIOUAIONIHX  JICHCTBHU omeparop
BapHaHTa MOXKeT ObITh NOJE3eH.

Onumnre  BHIBOA  Pe3yJbTATOB  MPOrpPaMMBl ”D
LINKWAD ¢ nomowpio oneparopa CASE.

| Sanuwmte xoueunsii sua nporpammst LINKWAD. ||

B nemenbmuefi cremenu «sesocurenamu, OGepyiUMHCH
Hanpokar», ABJAIOTCA cranjaproble Qynxunn. Hanpumep,
4TOObI BBIYHCJNTDL SHauCHHE (BYHKUHH

~YRALTI LY B
f(X, y)_ m 2
2

MBI JIOJIEKHBL TPHIKIBI 0OPaTHTLCA K CTAHAAPTHON (DYHK-
uun SQRT. Tlpeactasum cebe, uto mMul B ouepenHon pas
OKasa/licb B cUTyauus, Korja OBM me ymeer ussiexkarth
&Bajapatusie Kopuu. Ham npeactont ofyunts ee sromy,
AJISL HEerc BOCMONIL3YEMCsS paHee ONHCAHHBIM AJNTOPHTMOM
OpuOANKeHHOTO BLIYHCACHHS KOPHEH.

Onummnre npoueaypy KWKOR ans poiuncaenus || [

KBaJAPATHOrO KOPHA ¢ TOuHOCTHIO 107% crenmenu.

Ouesnaro, owa GyjieT uMeTs /ABa napamerpa:

X —BX0/1HOI,
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ONnuChIBAEMBIfl KaK sHAYeHHe napaMerpa
(mouemy?)
i BeIXOAHO#: Y -—3HaueHHe KBaJAPATHOTO KOPHA.

lyers YI=VFATL, Y2o=VATR Y=}/ 2L,
Y14Y2
Y8

Torpa F=

3nauenue F Gyzer BHIYHCIEHO B PesyJbTaTe BBIIOJHEHUS
TAKOIl TMOCJEJIOBATEILHOCTH ONepaTopoB:

READ(X, Y);

X:=X=X;

KWKOR(X +1, Y1);

Xi=X 4 YxY;

KWKOR(X, Y2);

KWKOR(X/2, Y3);

F:=(Y1 4 Y2)/Y3.
Yro6sl BEYHCAHTE KBaZpaTHbI KOpeHb C MOMOIIbIO Mpo-
neqypet KWKOR, nenonbsosan onepatop npOUERypSI.
Mbl ke TPHBBIKAH O6GpPAamATLCs K BbIYMCJEHHIO KBajpar-
HOTO KOpHs M3 apudmernyeckoro Bhipaxenus. Hanpuwmep,
Xopowo Obl BbUHCAHTL 3Hauenue F Takum obpasom:

Xi=X=X; Y:=Y=Y;

F = (SQRTM(X +1) + SQRTM(X+ Y)/SQRTM((X + Y)/2).

B aswike [lackaap HMeEETCs BO3MOXKHOCTL ONHCATD
npoueaypy, K KOTOpOil MOXKHO 00palartbes Kak K (yHK-
MM #3 apudMETHUeCKOro MM JIOrHYECKOro BBIPAMKEHHSA.
310 — npoueayphi-pynxunn. Onuiuem nporpaMmy BhIYHCJIE-
Hust pyHkuun [ (x, y), BOCHOMB30BABIIHCE STHM CPEACTBOM:

PROGRAM FUNC (INPUT, OUTPUT);
(+PA3JIE/1 TTEPEMEHHDI X+)
VAR X, Y, F:REAL;
(sPA3JIEN TTPOLLEILYPx)
FUNCTION SQRTM(X:REAL):REAL;
(+[TPOLLEJLYPA —®YHKLMS BbIUUC/IEHHS
KBAJPATHOTO KOPHSls)
VAR XC,XH:REAL;
BEGIN IF X>b

THEN BEGIN XH:=I;

REPEAT XC:=XH;

XH:=

(XC-+X/XC)/2
UNTIL ABS(XC—XH)
< |E—6;
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SQRTM:=XH
END

ELSE WRITE ("APTYMEHT SQRTM
OTPHULIATEJIBHBINA’, X)
END;
(*PA3JIEJ1 OITEPATOPOB::)
BEGIN
READ (X, Y);
Y:=Y#Y; X:=X»X;
F:—(SQRTM(X + 1)+ SQRTM(X + Y))/
SQRTM((X + Y)/2);
WRITE(F)
END.

BuiiesiiM OCHOBHBIC OCOBEHHOCTH NPH ONHCAHUH NPOUELY Bl
yHRIHH:

1., B aaronoBke npoueaypul-pyHKiinH yKasbBaercs CJ0BO
FUNCTION.

2. OyHKUHA HMEeT e[HHCTBEHHbIH BLIXOAHOH napaMerp
(peayaibTaT), KOTOpHIi "B CMHCKe MapamMeTpoB He yKasbl-
BaeTcs.

3. Ilocae cnucka (GopMa/bHBIX NMapaMeTpoB 3ajaeTcs THI
pesyJibTarTa.

4. B tene mpoueaypui-pyHKIHH JO/KeH OHTh No KpanHed
Mepe OJHH Onepatop NpHCBaHBaHHs, B JIEBOH YacTH KOTO-
poro Haxoaurcs uma ynkuus. Takoe mnpucBauBanue
BBIIAET Pe3yJbTaT (PYHKIHH.

5. OyHKUNA BLI3LIBAETCH 10 HMEHH U3 HEKOTOPOTro Bhipa-
MKEHHA.

Sanummte npouenypy-byukuuio ans sprupcacuus || O
F=1:2.3-...-N u npouenypy-pyHKIHIO BblYH-

caenust N-ro gncna ®@ubonaudu.

WUrak, teneps Bmecto cramiapthoit pyrkuun SQRT Bh
BesiKMil pas moxere ucnonbsoBath (yskinio SQRTM. Ho
croutr qn? Benp dynxuus SQRT yie npoepena MHOTHMH
NpOrpaMMaMH, ¢ MOMOIILIO CHENHAIbHON NpOrpaMMbI-TPaH-
CHTOpPa MepeBejeHa Ha BHYTPeHHHI ASbIK Mauwmpbi. [las
npoueayps-Qyaknun SQRTM 310 TONBKO NPEACTOHT Che-
Jath. B Kaxao# HOBOi npoueaype BO3MOMHBI OIIHOKH,
KOTOpbie HYXKHO HAHTH M YCTPAHHTD.

Ilostomy, nporpaMmupys BCsIKHI pa3 cBolo sajauy,
Npexzie YeM IHCaTh BCTIOMOTATeNbHbIE NMPOLeAyphl, yOeiu-
TeCh, HET JH YK€ FOTOBHIX CpPeJCTB. B03MOXHO, 4TO OHHM
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ecTb B GHOHOTEKe NPOHEAYP HAH Yy BaWMX TOBAPHINEH.
HyXHO Ju TpaTHTb BpeMsi Ha BEJOCHIE], €eCJH BBl

n3obperaere aBTOMOGH/bL? .

I'nasa 17
ECJIM Bbl Bbl BblJIH IHPEKTOPOM

IpencraBbTe ce6si B POJH JHPEKTOPA OBOLLHOH (a3l
8 nekotopom ropose N... Ilepex Bamu MOXKET BOSHHKHYTDH
3ajaya, nojobHas cJjeayioulei.

Yrobul ofecneuuTh HaceseHHe ropoja KapToesaeM, ero -

cenyer sakymuth B kommuecrse 3000 T B ueThipex KoJxo-
sax, KosunuectBo Kaprodens, KOTOpOe MOKET [poiaTh
KaXKIblil KOJIX03, M lleHa nepeBo3kH | T npuseieHsl B Tal-
nuue:

Ta6anua 5

Koaxos | 2 3 4

KoJnuectso, npojasaemoe
KOJXO30M, T 1100 900 800 700

Llena nepesoskn | T 3 2,5 2 2,7

HyxHo paspaGoTaTh mJaH SaKynkn Kaprodeas H HaHTH
3aTpaThl Ha ero nepeBosKy.

K pewennio 370fi 3ajaud MOXKHO ObuIo OBl MOAOKTH

pasauuHBIMH criocobamu. PaccMOTpHM OZHO M3 BO3MOMHEIX
pemeHuil, He NpeTeHyiolee Ha T0, Y00l GbITH HaHITYUIIHM.
CorsiacHo STOMY PELIEHHIO NpeAJaraercs cJeAyIowui nian
JefCTBHE!
B nepoM Koaxose sakynuth 1100 T, Bo BTopomM—900 T,
B tperbeM—800 T H, HaKOHEL, B YETBEPTOM — OCTABLIHECH
200 1. [TojcuuTaeM CTOMMOCTb TEPEBO3KH Kaprodens #s3
nepsoro kosxosa— 1100 x 3=3300 py6., K3 BTOpOro —
900 x 2,5 = 2250 py6., u3 tpernero— 800 x 2= 1600 py6.
n uerBeproro— 200x 2,7 =540 py6. Takum obpasoM, Ha
JOcTaBKy Bcero kaprodens B ropoa Gyaer saTpayeHo
7690 pyo.
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Ho, Gyayunm paunTesbHBIM JAHPEKTOPOM, Bbl, OYEBHIHO,
He cranere NeHCTBOBATH TAKUMH METOAaMH, a MonbiTaerech
HaiiTi pelieHne, Kotopoe xapajo Obl HaHMEHbIIYIO CTOH-
MOCTH NEpEBO30K.
 Wrak, saw nnax?

CpasuuTe 3atpaThl Ha NepeBO3KH, noaydaembie co- || O
rMACHO BauleMy MJaHy, CO CTOHMOCTHIO NEpPEBO30K
panee PacCMOTPEHHOro peleHns.

OnumeM NOCAEAOBATENLHOCTL AefiCTBHIl, KOTOpbiE MOr
6bl BBIMOMHATE SKOHOMHBIA AlpeKTop. Bo-nepseix, ciepyer
NOJCYHTATL KOJIMYECTBO KapTogens, KOTOpoe MOTyT Hpo-
nath koaxoss: 1100 --900 4 800+ 700. Ecau 310 xoJ-
yecTBO MeHbile Tpebyemoro osoulnoi 6ase, TO HYHHO KOH-
CTaTHpPOBATb, YTO T[OPOA HE MOkeT OwiTh obecneyeH
KaprojeseM, a nJjaH 3aKynku NpH 3TOM OInpejessercs
OJIHO3HAYHO: 3aKyNHTb BeCh KapToeab, KOTOpPbLIH MOTyT
NpojiaTh KOJXO3bL.

Ecan KOJX03bl MOTYT NpPOJaTh POBHO CTOJBKO KapTo-
denst, CKOJBKO HY¥KHO, TO MJaH 3aKyNnokK TAKOH e, Kak
H B MepBOM cJydae.

M nakosel, B cjayyae, KOrja npejJoKeHHe Npesbllaer
cnpoc: KOJAX03Bl MOTYT NpojaTh Kaprodens Goabule, yem
HYJKHO oBoOmHON 06a3e, y Bac MOSBJIAETCH BO3MONHOCTD
Beifopa.

[NocaesoBaTeisHOCTL 3aKYMKH ONpeAesseTcs LeHOl ne-
pesoaku | T.

Chayana uenecoo6paszHo 3aKynmuTb Kaprodesb B KOJ-
X03€, CTOMMOCTh [EPEBO3KH H3 KOTOPOro HalMEHbLIas.
Jt0o—xonxos 3. B koaxose 3 momuo sakynuth 800 T
(800 < 3000). anee, cpeian OCTaBUIHXCH KOJXO30B BHOBb
BEIGHpAETCsl TOT, IJile CTOMMOCTL MEPEeBO3KH camas MaJeHb-
Kkas. Tenepb 510 KoaX03 2. B Konxose 2 sakynaercs 900 T:
800 -+ 900 = 1700 < 3000. Teneps kapTodesab MOKHO NOKY-
nate Ju60 B xoaxoze |, nubo—B 4. BriGupaeM KoJXo3
4, 1ak Kak uena nepesosku tam Mebuwe: 17004700 =
= 2400 < 3000 T.

Haxonel, B konxose | mokuo kymuth 1100 1: 2400 -
#4-1100 = 3500 1. Takoe KOMHYECTBO OBOLLHOA Oa3e He Tpe-
‘6yercsi. B komxose 1 pocrarouno Kynuth 3000—2400 =

=600 .

[ToacuuTaem saTpathl HAa NEpeBO3KY Kaprodens:

800-2 - 900-2,5 -+ 700-2,7 + 600 - 3 = 7540 py0.

Teneps npejcTaBuM cebe, 4To oBomuas 6asa AB/AAETCS

JIOCTATOMHO KPYNHOI H KapTope/b MOKHO 3aKynath He Y
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YeTHIPEX KOJIX030B, a ¥ copoka. Toraa, ecnn ;;'g: JIeHCTBH-
TeJIbHO XOTHTE HCKAaTh ONTHMAaJbLHOE DELIeHHEe, BaM MOMEeT
oyenn npurogutThes OBM, a Takke HEKOTOpHIE CBELEHHS
0 peiueHHH NOoAoOHLIX 3anad.

Mrax, BaM u3BeCTHO KOJHYECTBO -KapTtodens, Tpedye-
moro oBoHoi 6aze,— S (S > 0). [Tyctb K — HoMep Koaxe3a,
k=1, 2, ..., 40. Yepes b, 0003HAYHM KOJHYECTBO Kap-
TOpeIs, KOTOPOE MOMXKHO KYNUTh B K-KOJX03€, yepes ¢, —
IeHy nepesoski | T kaprodens W3 K-KoJMxosa,

Takum ofpazoM, NOMHMO nepeMeHHOH S, HAM JO/KHDLI
ObITH H3BECTHLI JBe NOCJENOBATEILHOCTH, HIH JBa MaccHBa
qHceI: Al
bi!_ :_b,-, éaley b“ PP O s g Gy

St CBeJIleHHS MoryT ObiTh MHpejcTaBjieHbl B TabaHIE:

Ta6nunma 6

K—Ne KOAxo3a 1 2 K i L 40
by — ROTHMECTBO KapTodens by B S e 10 e - Bgh
Cx—IlieRa nepeBo3ky 17 6y & e s s e

B pesyaprate pelienusi 3ajauyd HYMXHO ONpPENENHTD,
KaKoe KOMHYecTBO Kaprodes clefyer 3akynath B KaXKIoM
KOJX03e, T. €. NOJYYHTb MACCHB @y, Qy, ..., O,y H HaHTH
3aTpaThi Ha MepeBO3Ky 3aKynaemoro Kapropens: Z.

[Tepemenusie by, by, ..., by, AMEIOHINE OJHH H TOT XKe
THTI, ABJAIOTCA 3JIEMEHTAMH MaccHBa b; €y, Cpy + ..y Cy—
SNIeMEHTHl MacCUBa C; Gy, Qg « - -, Ago— JIEMEHTH MaccHBa
@ (OHM YJOBJIETBOPSAIOT TAKOMY cooTHoMeHuo): 0 < a, < b,.
|| Kakoit cmbici umeer sto cooTHomienne? || ?

MaccnB —3T0 ynopsiiouenHas no HoMepaM COBOKYMHOCTb
3HaueHuH, OOBEJHHEHHBIX OOIUM THIIOM H HMEHEM.

Maccup uMeer (pHKCHPOBaHHOe HMS, (PHKCHPOBAHHBIH THIT
i KosingecTBo 3nauenni. Hanpumep, nms maccusa by, by, . . .
ﬁ, bfio(;—' b THI— BEIECTBEHHRBIN, KOJHYECTBO 3HAue-
aui—40.
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Kaxpiii anemMeHT Maccuba onpejessercs HMeHeMm, Cob~
majaiompM ¢ MMeHeM MaccHBa, a TAaKXKe HHISKCOM.

Hinexc—310 Besmunua, XapakTepusyiolias Nojioxenue
‘9JEMEHTa OTHOCHTE/ILHO HAuaJia Macchsa.

Hanpumep, b;,—/jBenajuarsii sieMent Mmaccusa b,
€49 — TPH/LATL AEBATHII SeMeHT MaccuBa c. Ecan maccus
COCTOHT TONBLKO W3 40 snementos: by, by, ..., by, TO HENB3A
HCIIOJIB30BATL NEPEMeHnyYio by, TaKk KakK Takol nepemeH-
HOM HeT B MaccHBe.

Kaxnomy MaccuBy, HCHOJAb3yemMoMy B Hporpamme, Bbi-
Jensiercss Mecro B namatH. Ho B oramume or npocteix
nepeMeHHBIX MacCHBY OTBOJMTCS He OJlHA s4eiika, a mocJe-
JIOBATEJILHOCTL PacnoNOXEHHBIX JIpyr 3a JIpyroM siueex,
B KaXJyi0 U3 KOTODPHIX 3amHChIBAETCS 3HAYEHHE COOTBET-
CTBYIOIIETO SJEMeHTa, HAanpHMEp MAcCHB @, COCTOANIHH H3
copoKa sjeMeHToB, B namaTH IBM moxer peasusosaries
raks @ g |l aiin el ag | oo | @

[lamsate DBM cocTouT H3 KOHEUHOrO UHCHAa fueek,
NO3TOMY MalliMHA MOMET paboTaTh TOJALKO C KOHEUHBIMH
MaccHBaMHu.

AneMenthl MaccHBA—9TO [ePEMEHHbIE C HHEKCAMH.
Mugekcet MoxHO Bbaucasth. Hanpumep, by 1 biupyqyeg
npu i =0-—3T0 COOTBETCTBEHHO NEPBLIA W UYETBEPTHIl JIe-
MeHTHl MacchBa, a NpH i =3—310—4-i u 28-i s/eMeHTHl
maccupa b.
| Kakue maccuBml noTpeGyioTcs npH pemieHdd sajadu? || ?

Kak o6bMHO, HAYHHASI PEIeHHe 3allaul, MOJEraeM, 4To
cHAYaa 3aKyMJEHO HYyJeBOoe KOJHYeCTBO Kaprodeds, T. e.
a,=0, npu k=1, 2, ..., 40, u Z—3atpaTsl COOTBET-
ctBeHHO cocraBasiior 0 pyo.

[ycts P—kosmuectBo Kaprodeas, KOTOpoe MOryT
nponatb Bee KOAX03bl: P=b;+ b, 4 b3+ ... -+ by, Cokpa-
(EHHO TaKas CyMMa SanHChiBaeTCs:

40
PALIE b
k=1

Onmiem anAropHTM peuienHs 3ajauul

1. Bayauo;

2. gurarb (S);

3. unrats Tabauny (b, c);
4, Zis= 0;
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Mutame (S)

¥
/m'?
5 8.

Puc. 28

5. gna k:=1 no 40 nosropaTts
o1 api=0;

40
6. BBHIYACAUTH P=k2 by;

=1
7. ecnu P < S
112

.1. 1o {Beinate (‘maso Kaprodens’);

2 peanusoBath nuan 1}

.3. unave econ P=S

4 TO peanusoBaTh mAaH 2
12D wHaye peasusoBaTh naam 3;

8. BHIIATH MACCHB @

-

7
7
7
7
¥

9. suinate (Z);

10. kouen,

YTOYHHM HEKOTOpbie NYHKTHI aAropuTMa.

Yot npounTtaTh Tabnuity (b, ¢) HyKHO, OTACNLHO NPO-
UHTATH KA bl MaCCHB:

quTaTh Maccus b;

YUTATH MAccHB C. R
MaccuBbl YUHTAIOTCA TIOSAEMEHTHO: KaXIbiil SJEMEHT Mac-

cHBa BBOAMTCA OTAeNbHO, Hanpumep, BBOA Maccusa b, |

COCTOALLETO W3 COPOKA S/IEMENTOB, MOMET OLITs: BHINOJ-
HEH TaK:
ans k1= 1 5o 40 nosTopsTH
aurath (by).
| SanuiuTe CAOBECHO H ¢ TMOMOUBE) OGAOK-CXEMbI "D

aJArOpUTM YTEHH#A Maccuea C.,
40

Jlas Beuncienus nepemMennoi P = X b, BOCHOAB3YEMCS
k=1

PACCMOTPEHHEIM PaHee a/ropHTMOM CYMMHPOBAaHHA.
P—cymma copoka charaemmix. Kamzaoe cnaraemoe —
JJEMEHT MaccHBa b, NPOYHTAHHOTO paHee:

Ha4ano;

Pir=0:

aasn k:=1 no 40 nosropaTh >
Pi= P+ by

KOHEIL,

Baok-cxema anroputma umeer Bum: (puc. 29).

Ilnan 1 peanmsyerca B chydae, Korjga KOJXO3el He
MOryT [MpOAdaTH Kaprodeab B AOCTATOYHOM KONHUECTBE
(P < S). Cornacho 5TOMY NJIaHY Y Ka210r0 KOIX032 Cle/yeT
3aKYNHTE BECh MMElOMmuiics Kaprodeisb:
Konxos | moxer npoaath by T Kapropens, cleLoBaTENIbHO,
@,=b, u 3aTpaThl HA €ro NMEPeBO3KY COCTAB/SIOT dy-C; PYO.
Btopoii konixos MoxeT npojath b, T, a;=b,, 3aTpaThl Ha
NepPEeBOsKY M3 BTOPOTO KOJNX03a COCTABJAIOT @y:Cy PYO.
AnanornunsiM 06pasoM yCTaHaBJHBaeTcs 00BeM 3aKyMOK Y
JPYTHX KOJIX030B:

Havano;

(# pasee nonaranoce z=0x)

5  AsGyka nporpaMsuposanus 113




HAYARO

K=t

Puc. 29

anst k:=1 no 40 noBropsth
%ak:= ks
i=Z+ ag %y}

Baok-cxema npusenena ma pue. 30.
CornacHo naany 2 crlepyer 3akynuTh Bech KapTodens,
KOTODBIi MOTYT MpojaTh KOJNXO3bl, TaK KaK €ro Kojuue-
CTBO B TOYHOCTH COBMAJder ¢ TeM, 4TO TpeOyercs oBOll-
Hoii 6asze. Cnenosatennno, naansl 1 u 2 coenagaior.

Pacemorpum miran 3 (cayuait: P>S). :

[Tycrs ZN —KonugeeTBO 3aKYINIEHHOrO y KOJXO30B
kapropens. Buauane ZN u coorserctBeHHo Z (3aTpaTh)
paBHBL HYMO.

OnpesennM cHavana KONX03, LEHA MEPEBO3KH H3 KO-
Toporo maumenbuian, Ilycrs sro koaxos i. Ilpeanonoxum,
Aanee, 4TO B {-KO/MX03€ 3aKynaem Bech HMelouwuiicss Kap-
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AxiBic;
ZN=ZN+AK;
ZinZ+AKCx

Puc. 30

TOesb, TOrla KONMHYECTBO 3aKyI/IeHHOro KapTodens craHer
%anuum ZN -+ b,.

¢ OHO Gonblue, yeM TpeGyercss OBOUIHOH Gase, TO B i-
KOJIX03€ CJeJlyeT 3aKynHuTh He BeCh KapTodesb, a pasHocTb
Mexay TpeOyeMuIM KOJHYECTBOM M JefCTBHUTENBHO 3aKyIl-
JeHHBIM @;=S—ZN, B nporHBHOM cayuae @;=b,.
Ecnn Bce ke kaprodens 3akyijieHO HENOCTATOYHO, TO,
MCKJIIOYUB M3 PacCMOTPEHHs [-KOJIX03, 9TH HeiCTBHS cJe-
JlyeT NOBTOPHTH: HAHTH HOBOE i M T. J.

Yrofbl MCKMIOUNTL H3 PACCMOTPEHHS KOJIX03, Y KOTO-
poro yxxe sakynjien Kaptodedb, COOTBETCTBYIOULYIO HLEHY
NEPeBO3KH HYIKHO 3aMEHUTH OOJILIIHM YHCIOM, C TeM YTOOBI
OHa He Mmorsia ObiTh BbIOpaHa Kak HauMmeHbluas, Takum
GoJibiuiM uHeaoM B si3bike [Tackaan moxer ObiTh KOHCTaHTa
MAXINT.

Uncna B Malnge, Kak Bhl NOHMMaeTe, NPeACTaBASIOTCS
B Hekoropom juanasone. 3uagsenne MAXINT —muaunbons-
e LENOoe MOJNOKHTeNILHOE YHCJIO0, KOTOPOE MOXKET GHTh
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npejicrasieno 8 9BM. Ecrectsenno, 4to B JeHCTBHTE/b-
HOCTH 3aTpaThl Ha nepeBo3ky 1 T Kaprodens 3aBeioMo
MeHbLIe 3TOr0 4YHC/A.

Urtak, anroput™, peanusyiomui naan 3:

Hayamo;

( l\})aﬂee nosoxuan Z pasubiM Bsx)

ZN :=18 (+ Koa-BO 3aKkymjenuoro xapropens );

noka ZN<S nostopatsb y

{BBIYHCAHTD [ (%—HOMED HAHMEHLIIErO SJEMeHTa Mac-
cHBa Cx);

ecan ZN +b; > S

10 Q; 1= S—ZN

HHaue a;:="0;
Z:=Z-+a;xc;
ZN:=ZN+a;

¢;:= MAXINT}

(v BemunHa OblIa HAMH paHee NpOYHTAHA #).

Buok-cxema umeer sui: (puc. 31).
OmnuweM 670K: BEYHCAUTH I.
AtorT GAOK JO/KEH PeajdH30BBIBATE CJCAYIOIULYIO 3aj1aqy:
HaHTH HOMEP MHMHHMAVILHOTO 3JIeMEeHTa B MaccHBe ¢ = (¢j,
(R B

BenoMuuTe aaroput™ HaXOoxjeHHs HauGOJbUIEro u3

100 apGyaos. Bo3MmoxHO, OH MNOJACKAXKET pelIeHHe H

3TOH 3anau.

Uepes i o603naunM HOMEpP HAUMEHbLIUETO JeMeHTa Mac-
cuga MIN—ero smauenmue.

(# mycTb NEPBLIH JEMEHT— HAHMEHBUIHI )

i:=1; MIN :=¢;;

(* CPaBHEM €ro C OCTA/ILHLIMH S/EMEHTAMH MaccHBa )

s ki=2 5o 40 nosropAThb

fecan ¢ < MIN
to { MIN :T i
i:=k}}.

Hrak, B pesy/bTarte peaju3alii OJHOrO H3 MJaHOB OYyAyT
BLIYHCJICHBI MAcCHB @ W nepemenHas Z.

BrIBOA MaccHBa OCYIIECTBJSIETCH MO3JEMEHTHO: IS
ki=1 no 40 nosropsaTh

] seiath (k, ay). 261

3anuumuTe KOHEUHbIH BHJl CJIOBECHOrO ONHCAHUA ” O

aJropuT™Ma. I
3anumem ajaroput™ cpexctBamu  sisbika [lackans. [as
STOrO CJEAYET BBHISICHHTL NPaBHia HCHOJMb30BAHHS Macc-
BoB B [lackaab-nporpamme.
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HAYANO

ZN=p

o

ZN<S

Buiwmenurs |

ZN+Bi> §

AisS-ZN Ai=Bl
ZimZAAPCH
ZN:=ZN+A
Cii*sMAXINT
| - I
Pue. 31 3

MaccuBbsl, Kak B HNPOCTLIE NEpeMeHHbIe, NojeKaT OfnH-

CaHMi0 B pasjiesie IepeMeHHBIX.

Iipumep 1@ VAR A:ARRAY][I..48] OF REAL;
B,C:ARRAY]I..N] OF REAL;
D:ARRAY[5..28] OF INTEGER;
P:REAL;

B npuBeieHHOM pasjese NEepPeMEHHBIX ONUCAHBI YeThIpe

maccusa: A, B, C, D u npocras nepemennas P.

Kmouepoe cioro ARRAY osnagaer, 4To ONHCLIBAEMBIH

OOBEKT SIBJACTCSI MacCHBOM.

ARRAY —maccus
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B onncanun MaccuBa copepkartcs c/eAyioUHe CBEASHHS:
1) cBeenus o THNE 3JIEMEHTOB MAacCHBA (IMEMEHTHI Mac-
cuBoB A, B, C—pemecrsennse, maccusa D —rnensie);
2) nuanasoH M3MEHeHHsi HHAEKCOB, ONpeiesseMblil rpaHHy-
Hoit mapoi, nanpumep: 1..40, 1..N, 5..20.
Huxuss rpanuua orfiensiercsi ot BepXHeil ABYyMs TOUKAMH.
Huxuast rpaHuIa NOKasbiBaeT HAHMEHBILEE BO3MOXKHOE
3HAYEHHE HHJEKCA, BepXHAs — HanGoMbILee,

Tak, HaHMEHbIWHM BO3MOXHbIM 3HAYEHHEM MHjeKca
y snemeHTOB MaccuBa A sBagercs 1, y SneéMeHTOB Mac-
cusa D—5.

OuyeBHAHO, YTO HMXKHAA PPAHHIA HE MOXKET I1PEBOCXO-
JHTb BEpPXHIOIO.

Hrax, onucanue Maccipa CTPOHTCS 110 CIEAYIOLIEH cxeme:
- uMa maccupa: ARRAY [rpauuusas napa] OF tun agae-
MEHTOB,
Ilpumep. B omnucanuu maccusos DF n CF

DF:ARRAY[1..18) OF REAL;
CF:ARRAY[1..108] OF REAL

YKasaHbl OAHMH H TOT K€ THIl 3JIEeMEHTOB H OJWHAKOBaf
rpaHuHuyHasl napa, no3ToMy TakKoe ONHCaHHe MOKer OBITh
aamMeHeHo GoJiee KOPOTKHM:

DF, CF:ARRAY [l..10] OF REAL.

Ecnu HecKoMBKO MAaccHBOB HMEIOT OJMH H TOT 3Ke THI
M OJIHHAKOBHIE T'PAHHYHLIE NMAPbl, TO HX ONHCAHHSA MOMKHO
oOBbeIHHHTD, Pasie/nB HMEHa MACCHBOB 3aNSATHIMH.

Kaxnomy n3 maccueoB DF u CF Bouiessiercst no 10 no-
CNeOBATEJILHO PACHOJIOXKEHHBIX JIDYr 3a JpyroM sdeex
namaTd. O TOM, KakKoe KOJHYECTBO Y€K NaMATH HYHKHO
BBUIEJIHTD MACCHBY, MAlUHHA «Y3HAET» M3 OMHCAHMA.

IMyers maccus K onmcan cnepyiomsm oGpasom:

VAR K:ARRAY [N..M] OF INTEGER.

Kakoe KosmuecTBO Y€K JOJDKHO OLITh BBIIENEHO JUIf
Xpauenusi anementoB maccuBa K? Oto saBucat or sHaue-
Huit N u M.

Bhizesiense naMaTH s NepeMEeHHbIX ¥ MACCHBOB IIPOH3-
BOJIMTCSl PaHbllle, YeM BLINOJHAETCH KaKoH-mibo onepaTop
nporpaMmet. N u M JOJUKHBEI NOJYYHTH 3HAYEHHE, NPEXK.e
ueM HAYHETCS MPOLECC BHIAECNCHNS NAMATH /IS e PEMEH HBIX.

Onpesenuth suavenuss N # M MOXHO B pasjene KOH-
CTaHT, KOTOPEIi NOMEIAeTcsl B NpPOrpaMme Mexay pasje-
JoM MetoK u nepemeHHbX. CHOBa YTOUHHM IOCJENOBa-
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SJIEMEHT!

TEJLHOCTH Pas3jiesioB B ONMHCATENBHOH YacTH TPOrPaMMbL
[pasnen metok;)
pasjien KOHCTaHT;)
pasjen nepeMeHHbIX;]
pasjen npoueayp M QyHKumii. |
3/1eJ1 KOHCTAHT HMEET CJELYIOULYI0 CTPYKTYPY:

CONST 1M = 3HAYEHHE; HMS = 3HAYEHHE;
Ipumep. IlporpaMma uteHHs 5/1eMEHTOB MACCHBA H BbIBOJA
ov,ﬁﬂo. NOMHOMKeHHBIX Ha uucao 3.1415.
PROGRAM RWR (INPUT, OUTPUT);
CONST N=1; M=18; PI=3.1415;
VAR 1:INTEGER; @ o
- K:ARRAY[N..M] OF INTEGER;

BEGIN
FOR I:=N TO M DO
BEGIN

READ (K[I]);
WRITE (K[I] PI)
END

END.

B paspene KOHCTaHT, KOTOpHIi HauyHHAeTCs C KJIOYEBOrO
caosa CONST, ums N o6bsiBA€HO CHHOHHMOM KOHCTAHTEI 1,
M—10, P1—3.1415.

CONST —xkouncTanta

TIpumepsl HeNpaBHJBLHOTO ONipefie/IeHHs KOHCTAHT:

1) CONST N:=1; (# 3HaK = 3aMeHeH CHMBOJIOM :@= %);

2) CONST N =1, M= 10; (% ecn onpe/iesisieTcsi HECKOMLKO
KOHCTAHT, TO Kayjoe onpejelieHHe OTAeNseTcs oT Jpy-
TOro TOYKOH ¢ 3anaToH #);

3) B KayecTBe KOHCTAHTHI HEJNb3sl HCIONb30BaTh BEIPAKeE-
nue, nanpumep: CONST PI=3.14 - 0.00815;

4) ecnH HEKOTOPOE HMs ONPEJe/IeHO B pasjiesie KOHCTAHT,
TO OHO He MOXKeT OOBABJIATLCA B pasjiele NepeMeHHbIX,
a TaKk»Ke MCMOJL30BaThCs B JIEBOH wYacTH omeparopa
npHcBauBaHus.
Ilyets B pasjene KOHCTAHT OOBABJCHO:

{ CONST N=3.19;

Torja onepatop npucsansauus N:= 1 Heponycrum, Kak
HenonyctuM M onepatop 3.19:= 1.

Ilouemy BMeCTO KOHCTaHT Jy4Yile HCIOJb30BAT!
HX HMeHa?
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Henosnb3oBanue pasjiesa KOHCTAHT NO3BOJAET CrPyniH-
poBaTh B HAuaJe NPOrpaMMbl BeJHUHHbLI, XaPAKTEPHbIE AN
KOHKPeTHOro npumepa. 3jiech HX Jerde uamennts. Hanpu-
mep, ecan nporpammy RWR XOTHM BBINOJHHTL AJ5T Mac-

CHBA, COCTOANIEIO H3 COpPOKa B3JeMEHTOB, TO JIOCTATOYHO

M3MEHHTL JHIL Pasje] KoHCTaHT. B cayuae xorja KoOH-
crantel 1, 40, 3,1415 6wiiu Gbl 3amucaHbl IBHO, H3MeHe-
HHSl IPHIIOCH Obl BHOCHTh B Pas/HUHbIE YACTH NPOT PaMMBI,
npyM 3TOM HEKOTOphIE YacTH, Tpebyioliue H3MEHEHNHS, MOT/IH
Obl OCTATLCH HE 3aMEUeHHBIMH YeJOBeKOM, HCNPaBJ/fIomAM
nporpammy. OcoGenHo yacto 370 GbIBAeT, €c/ii 1porpamma
JIOCTATOYHO BeaHKa. TaknuM 06pasoM, HCNOJAb30BaHHE KOH-

CTaHT He TONbKO OOneryaer mnpouece HSMeHeHusd mpo-

rpaMMbl, HO M jienaer ero GoJjee HaJeKHBIM.

ITpn yxasauuu rpaHuuHBIX Nap B ONHCAHHH MAacCHBA
JIyullle HCHOJMb30BATh HMEHA KOHCTAHT.

Wrax, B paccmorpesnoMm npumepe nop nmenem K mc-
NONb3YeTCs NepeMeHHasi-Maccus, THI KOTOPOH

ARRAY [N..M] OF INTEGER.

OGo3HaYMM 3TO JOBOJBLHO JUTHHHOE Onpeje/eHHe HeKoTo-
pbiM umenem, nanpuvep AR. Bynem cuurars, yro mnepe-
mennass K wnmeer Tunm AR, W onuchiBaTh ee B pasjelne
nepemennbix nporpammer Tak— K:AR.

Oj(HaKO MallHHe HYXKHO COOGUINTD, YTO CJAEAYET MOHH-
matb nop tunoM AR. Cpenaem 370 B paspuene ONHCAHHS
THIIOB, KOTOPBIH pacrojiaraercsi Mexiy pasjesamu onuca-
HHSI KOHCTAHT M nepeMennbix. B nauiem npumepe sanuce
OyJeT BBHINVISJETh TaK:

TYPE AR =ARRAY|[N..M] OF INTEGER.

Teneps Hallla nporpamma OyJeT BHITJSIJETH TaK:
PROGRAM RWR (INPUT, OUTPUT);
CONST N=1; M=10; PI=3.1415;

TYPE AR =ARRAY[N..M] OF INTEGER;
VAR 1:INTEGER;
K:AR;
BEGIN
FOR I1:=N TO M DO
BEGIN
READ (K{I});
WRITE (K[1]#PI)
END
END.
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Pazjen onucanusd THNOB HAYHHAEETCHA € KJIOYEBOro CJIOBa

TYPE | TYPE —tun |, sarem HIeT HM#A THIa, B HalleM

cayuae AR, u HaKowell, TMocje 3HAKa PAaBEHCTBA 3alHCHI-

'BAETCSI THM, KOTOPBIi Mbl XOTHM 00O03HAYHTh YKa3aHHBIM

umeneM. OnucaHue THNA 3aBEpIIaeTCs] TOYKOH C 3ansToi.
Onucanie MacCHBa ONpejenser JBe KaTeropHH HMEH: HMA
MaccHBa B UEJOM M HMeHa, (opMupyemble AJsi 0Go3Haye-
HUSL KaXKAOTO 3JemMeHrta, T. €. NepeMeHHBE € HHIEKCOM.
Hmena a1eMEeHTOB MACCHBA CTPOATCH CJeAylomuM obpa-
30M:
M5l MAaccHBa COEIMHSETCS € HHIEKCOM, S3aK/IOHeHHLIM
B KBajJpaTHble CKOOKHM: MMSI MacchBa [MHAEKC], HampHMep:

Cf1], B{18], Afl+2], B[2# (I 1)+1].

OnuuieM aAropuT™M COCTaBJAEHHs TNJlaHa 3aKyNKH Kap-
toenst na sswike Ilackasn:
PROGRAM KARTOF (INPUT, OUTPUT);
CONST N =40,
VAR I, K:INTEGER;
MIN, S, Z, ZN:REAL;
A, B, C:ARRAY[1..N] OF REAL;
BEGIN
READ(S);
# BBECTU MACCHB =)
OR K:=1 TO N DO
READ (B[K]);
FOR K:=1 TO N DO
READ (C[K])); ~
AN R R (¢ BAKYTIVIEHHBIM KAPTO®EJIb )

Z:=0; (+ 3ATPATHI %)
FOR K:=1 TO N DO
A[K]:= B

(* BBIYHUCJIUTD P #)
P . .

=1
FOR K:=1 TO N DO
P:= P+ B[K};
IF P

<S

THEN BEGIN
WRITE ('KAPTO®EJII HEIOCTA-
TOUYHOE KOJIMYECTBO');
(» TWIAH T =)

FOR K:=1 TO N DO

BEGIN
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A[K]:= B[K];

ZN := ZN + A[K];

Z:=7Z+ A[K]=C[K] b
END

END F’
ELSE IF ’ll')l-—ItES ‘
N » TTJIAH 2-TIJTIAH 1=
FOR K:='1TOND(§ 1)
BEGIN 7
AlK}:=BiK}l:
ZN := ZN + A[K];
Z:=Z+ A[K]+C[K]
- END

JYEESE (= TIJIAH 3 %)
WHILE ZN < S DO :
BEGIN
=345 MIN:=C{H; -
FOR K:=2 TO N DO
BEGIN
IF MIN > C[K]
THEN BEGIN
JI\HN 1= C[K}

END
END;

AR

ELSE A[l}:= B[I]; o

Z:=Z+ A[l]=C[I];

ZN :=ZN 4+ A[l];

C[1]:= MAXINT

END;

FOR K:=1 TO N DO
WRITELN (K, A[K]);
}xT/gg[fg)N ('BCETO 3AKYIIEHO!, 2N,

e WRITELN (‘3ATPATHI’, Z, 'PYBJIEM’)

Iporpamma noayuniach rpoMO3aAKoOi H NAOXOUHTAEMOIL.
OHa coepKHT JBe OAHHAKOBHIE uocxenonam:mnocm'%ne-
paTopos, peasmsyiomue naauel 1 u 2. Beox maccusoB B
i C ocyluecTsisieTcss 1O OHOMY H TOMY Ke ajirOPHUTMY.
CrpykTypa nporpammbl GyAeT yJyuuieHa, eciii HeKOTOPhIE
€e 4acTH O(pOPMHTL B BHJE NPOUEAYD.

Sanumem B Buge NPOUEAYPH AJNTODPHTM PELICHHA 3a-
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IAuM: BRECTH SJIEMEHTHI BeUiecTBEHHOro Maccusa A, omi-
caHHoro ¢ rpanuunoli napoii [M..N]. Ecrecrsento, B npo-

. TpaMme, BEISHBalomeil npouexypy, M u N onpeneneHnl Kax
~ xoncrautet. Kpome toro, tam ommcan tun ARMNR:

Y. TYPE ARMNR =ARRAY [M..N] OF REAL.

BxoguniMu napamerpami ssmsiorca sHausenna M u N—
HIOKISIA W BepXHAS CPaHulibl FPaHHYHOf napel. Oul MOTyT
GhiTh onpejiesienbl Kak napamerpul sHauesus. Boixoamemi
napaMeTpaMi SIBJASIOTCA JIEMEHTEI MaccuBa A, ompejense-
MBle B PesyJibTaTeé UTeHH§l M3 BXOjHOro dQainna.

[poneaypa Oyier cojepKath JMOKAJBHYIO NEPEMEHHYIO
K — MHAeKe BBOJAMMOro SJEMEHTa:

PROCEDURE READM (M, N:INTEGER;

VAR A:ARMNR);

VAR K:INTEGER;

BEGIN

FOR K:=M TO N DO

READ (A [K])
END;

B kauecTBe mapaMerpoB Mpoueayp M npoueiyp-QyHKumi
MOXKHO HCIONB30BaThH H Maccupbl. [IpH 3TOoM OHH NOAYH-
BAIOTCS TEM K€ NpaBHJaM, YTO M MPOCThiE MEpPEMEHHbIE:
B crucKe (QOpPMABHEIX MAapaMETpoB YKashiBAETCH HMsA Mac-
cuBa —(OpPMAILHOrO NapaMerpa BMECTe C HMEHEeM ero TH-
na, KOTOphll noJuKeH ObITh ONUCAH B mporpamme.

[pu obpameHuy yKaskBaeTcss HMsi MaccHBa (QakTuye-
ckoro napamerpa. Tunml (akTHyeckoro H (HOpMaabHOro
napaMeTpoB JIO/DKHBI COBNAJATh.

Ho Bepuemcs k naiweii sajaue o kaprodené. Onpese-
aum B nporpamme T ARMNR :

TYPE ARMNR = ARRAY [M.. N] OF REAL.

Onumem ¢yugimio SUM HaxoxieHus CyMMEL S/1eMEHTOB
MaccHBa:

FUNCTION SUM (M, N:INTEGER;
VAR A:ARMNR): REAL;
VAR K:INTEGER;

S:REAL;

BEGIN

S: = B;

FOR K:=M TO N DO
S: =S+ A[K];
SUM: =8

END;
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Onuinem npoueaypy, peanusylomyio niau 3, HecMoTps Ha
TO YTO OHAa OYJET BHINOJHATHLCA TONLKO OAMH pas:
PROCEDURE' PLAN 3 (M, N:INTEGER; S:REAL;
VAR Z, ZN:REAL; ‘
VAR A, B, C:ARMNR);
VAR I:INTEGER;

FUNCTION NMIN (M, N:INTEGER;
VAR A:ARMNR):INTEGER;
VAR K:INTEGER;
MIN:REAL;
BEGIN
NMIN :=M; MIN: =A [M];
FOR K:=M-1 TO N DO

IF MIN > A K]
THEN BEGIN
MIN: =A [K];
NMIN: =K
END
END;

BEGIN ZN:=8; Z: =0; (#3akynjenHoe KoOJIHYECTBO

kaproeas M 3aTpaTH no-

' JlaraéM paBHBIMH HYJIi0%)
WHILE ZN < S DO

BEGIN

I: =NMIN (M, N, C);

IF ZN+ B[] >S
THEN A[l}: =S—2ZN
ELSE A[l]: =B[I];

Z: =7+ A|[l]«C [I};

ZN: =ZN+ A [1];

C[I]: =MAXINT

END

END

B npouesypy PLANS sriouena nponenypa-$yHkums naa
BBIYHCJIEHHSI HOMEpPa MHHHMANLHOrO 3shementa. Bxoauoil
napamerp, maccus C, ONHCHBAeTCH KaK mNapamerp-nepe-
mernHas npouenypsl PLANS3. Hekoropsim anementam sroro
MAacCHBA TpHCBaHBaeTCsi 3HayeHune komerantet MAXINT,
OT0 o0sHayaer, YTO 3HAYEHHS SJEMEHTOB (DAKTHUECKOTO
macciBa C OyiyT H3MEHEHHI B pPe3yJIbTaTe BHINOJHEHHS
npoueaypsi PLANS,

UroGel storo mHe npousouwic, napamerp C MOKHO
OnHucaTh KaK napaMeTp-sHaueHHe, M3MeHHB CHUCOK Qop-
MaJbHLIX [aPAMETPOB CJACAYIOWHM 06pasoM:
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M, N:INTEGER; S:REAL; VAR Z, ZN:REAL;
AR A,B:ARMNR; C:ARMNR).

B srom cayuyae npH oGpaileHHH K PLAN3 Gyzer coszl:g-
paThest Konusi Maccnsa C. Eca 4iC/IO SNEMEHTOB BeJHKO,
10 KOs 6yjer Goaboii. [10970My HYHKHO PEIHTD, xar;oog
W3 ABJCHHIT MeHee JKeJaTeIbHO— H3MEHEHHe S/eMeH

Mmaccupa C HAH HE3KOHOMHOE pacxojloBanue naMaTH.

Onuwsite npoueaypy PLANI. [0

" 3:l$m&‘:%orpamy KARTOF ¢ moMoImbio paccMoT-

eHHBIX MPOLEAYP:

: PROGRAM KARTOfﬂl (INPUT, OUTPUT);
CONST M=1; N=48; B :
TYPE ARMNR —ARRAY [M. . N] OF REAL;
VAR K:INTEGER;

X CARMNR

AB, C: $ X
PROCEDURE READM (M, N:INTEGER;
VAR A:ARMNR);
END;
FUNCTION SUM (M, N:INTEGER;
VAR A:ARMNR):REAL;

END;
PROCEDURE PLANI (...);

END;

PROCEDURE PLANS (...);
iiND;

BES{)N(S)'

RE H

READM (1, N, B);
READM (1, N, C);

FOR K:=1 TO N DO

A[K]: =8;
P: =SI.|):M (M. N’ B):
iIF P<8

"I GIN
- B lVBVI;:?ITE ("KAPTO®EJISA HE J[JOCTA-
TOYHO');
PLAN1 (M, N, Z, ZN, A, B, ©
END
ELSE IF P=S
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THEN PLANI (M, N, Z, ZN, A
ELSE PLANS (M, N, §, 2, Z
FOR K: =1 TO N DO '
WRITELN (K, A [K]);
WRITELN ("BCEI0’, ZN);
exp, WRITELN (3ATPATEL, Z)

B pesyabrate BHinonnen '

usi TporpaMmel OyJeT BeIaH
ga.n:n, B coomm'ranﬁNc KOTOPEIM BBHl CMOXeTe AeHCTBO-
BaTh, ec/H B ropoje N... BaM CAy4uTCs OHITh JHPEKTO-
poM OBOMHOMN 6Gaskl. il £ i S

“

%, 'nasa 18
OT 3AJJIAYH K PE3YJIbTATAM

Ovetib 4acTO HAYHHAIOUME NPOrPAMMHCTH TEPEOLEHH-
BAIOT CBOM BO3MOXKHOCTH MNpH co3jaHuH nporpamm. Ilpo-
UHTAB TEKCT 3aJay, MHOTHE M3 HHX GepyTcsi 3a pYyuKy
yTo0bl TOTYAC € HANHCATH NPOrpaMmy. 3arteM noce
HECKOJILKHX BBIXOJOB Ha MalIMHY, KOrja W3 npo'rpaMMm
YCTpaHeHbI CHHTAKCHYECKHE OINHOKH, OHH Oropualiorcs
nonas B OJHY M3 CJAEAYIOUHX THIMYHBIX CHTYaIHil, ,

Brizatorest nefonycrumble pesysbratel. Hanpumep, npu
BLIYHCJAEHHH TIJIOIA/M  KaKOH-ub0 (Urypel nosydaercs
OTPHLATENILHOE YHCJIO.

% 1::12?;: l43a13epnme1~cs1 aBapHItHO — NPOH3BOJAUTCS MOMbIT-
Th HEBLITOJIHHM ) :
ool il YO KOMamply, Hanpumep JeJe-

He BhinaBasi HHKaKoll mH(OpMAuuu, MporpaMMa 3aiHK-
JIHBAETCS — HECKOJILKO €¢ KOMaHJi MOBTOPAIOTCS 0 TeX
nop, HoKa He MCTeYeT BpeMs, OTBEAEHHOE 3ajaHuio.

H HAKOHEIl, NporpaMMa BbIlAeT IMOXOXKHe Ha HCTHHY
Pe3yabTaThl, H HMH HaUHHAIOT NMOJL30BATLCS 0€3 BCSKOMN
NPOBEPKH, & NpPH JaJbHEHIleM HCIOMb30OBAHUH NPOTPAMME!
BHOBb MOXKET BOSHMKHYTH OJlHA H3 ONHCAHHLIX BHIE Ch-
Tyauuit. OGBIYHO MOJOOHBIC Pe3ybTAaThi BHISHIBAIOT HEJ0y-
Menue y aBsTopa nporpammbl. 1 OH BHOBb M BHOBb 6e3
CIEHA/ILHOTO NJIaHA NbITACTCs HAHTH M MCUPABUTH OWIHO-
Ky, Jymas, 4T0 OHa nociefuss. A cpoxu paGoTel npw
9TOM BCe 3aTANMBAIOTCS M 3aTsATHBAIOTCA.

B [POrpaMMHCTCKOH cpeje Ownityer yTBepxjieHue: «B
RazJIon nporpamMe €cthb Ho Kpalinefi Mepe ojiHa OHIHOKa»
Tostomy HMeeT cMbic/ CTPEMHTHCH K HX MHHHMyMY C ca-
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MOTO Hauasa pewenusi sajau. s STOTO npH cosjauu
NpPOrpaMMbl CJIEJyeT MpHAePIKHBATECA HEKOTOPBIX MPaBIUL.

Pewenne 3ajau NPOXOAHT B HECKOJLKO STAfOB, NpH-
geM NporpaMMHPOBAHHE He. SIBASETCA MepBhM M3 HNX.
PaccMOTPHM T0CTIENIOBATENBHOCTD STATIOB PELICHHs MPOCTHIX
3ajay (OTMETHM, 4TO NPH CO3AAHHH GONBIIMX NPOrpaMMHEIX
cHCTeM Jiesl0 OGCTOHT HECKOJMIbKO HHaue) Ha CleJIyiouiem
npHuMepe.

BLIYHCANTS NJOWAADL TPEYrofbHHKA S M0 3aJaHHEIM
croponam a, b, ¢.

1. MMocranoBka 3ajnayu.

CymiHOCTh STOrO 9Tand KPaTKO MOKET GBITh chopMy.Ii-
poana tak: «[Ipexcie ueMm nbITaTHCHA PELIHTS Sajaqy, yGe-
JIHTECH, YTO Bbl MOHHMAaere, B 4YeM OHA COCTOHTY.

Jlasi Hauafia MOMBITaliTech OTBETHTH HA BOMPOCHL

Uro jo/mKHA JeNaTh mporpamma?

Kakue y Hee HCXOAHBIE JaHHBIE M KaKHe PesyJbTaThbl?

[To BosMOKHOCTH copMyaupyfiTe ycJIOBHSI, KOTOPBIM
JO/DKHBL YIOBJETBOPATh HCXOAHbIE JAHHBIE M PesyJbTaThl
paGoThl NPOrpaMMBbl.

M HeszaBHCHMO OT TOrO, BbilaHO JIH 3ajlaHHE TNPOrpam-
MHCTY KEM-TO HMJIH O ONPEJesua ero cefe camoCTOATEb-
HO, 1eaecoo6pasHo samHcaTh ero (OpMyJTHPOBKY. Benb
eC/I HET YeTKOil MOCTAHOBKM 3ajadd, TO M TpeGoBamiii K
ee pemieHuio Bpojie Gbl He CYLIECTBYeT HJIL Nojyac npo-
rpaMmucT samensier X Apyrimu. IIpi srom Her BOSMOX-
HOCTH NPOBEPHTb, HACKOJIBKO peileHue OTBeyaer Tpebosa-
HUSIM, KOTOpHIE NOJAPA3yMeBajHCh TPH NOCTAHOBKE 3a1aUH.

[TpojeMOHCTPHPYEM STOT STall HA HaUleM MHpHMEpE.

Wrak, paspabatbiBaemas nporpaMma J0JRKHA BRUHCAATD
nJomalb TPeyroJbHHKa Mo TPeM CTOpPOHAaM.

Hexonnpie naHHbIE:
nepeMeHHbie @, b, ¢—CTOPOHE! TPeyrobHUKA.

BhlunenseMblil pesyJibTar:

S—mnuomans TpeyrojibHuKa.

[To cmpicny sajauu a, b, ¢, S NOJOKHTENBHE, TIPHYIEM
He BCAKas TPOfiKa yucen obOpasyer HJHHbI CTOPOH Tpe-
YroJIbHAKA.

Yro6ht uncaa @, b, ¢ MOTJIN CHYXNHTh JJIMHAMA CTOPOH
108 ronbhika, HeOGXOQUMO H AOCTATOUHO, UTOGL! GoMbiliee
M3 HHX OBIIO MEHbIIE CYMMBI JBYX APYTHX (M3BECTHOE M3
reoMeTpHH HepaBenctBo TpeyrosmbHika). Ho sor sompoc:
cllefyer JiM CuMTaTh, 4YTO BBOJMMEIE SHAYCHMA 4, b, ¢
V/IOBJIETBOPSIOT STOMY YCJIOBHIO MJIH TNpOrpamva J0J/DKHA
NPEAyCMaTpHBATL JIOTIOJHHTENLHYIO MPOBEPKY? Orpeuan Ha
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Hero, Mul OOHApyIKHBAEM, YTO IOCTAHOBKA 3aJa4YH HE SB-
JIA€TCS CTOML $ICHOM, KaKkoH oHa noKasajach Ha nepBbii
B3rIAL. A 3HAUHT, B HEE HYXKHO BHECTH OXHO M3 -JOIOJ-
HeHHil: «a, b, ¢ 3aBEJOMO SIBASIOTCA CTOPOHAMH TPEYTOMbe
HHka» win: «Cnepyer BBIYHCANT NJAOWEAb, €CaH a, b,
C—CTOPOHEI TPEYro/ibHHKA, B NPOTHBHOM CJIydae BLIABATH
coobuienye: @, b, ¢ He SIBASIOTCA CTOPOHAMH TPEYIOJMLHH-
ka». Tenepb ot mamero BbiGopa 3asucur paGota Oyayieil
POT PaAMMBEL, e

O6biyHo nporpaMma JOJKHA NpeaycMar ﬁﬁgﬂ: samuTy
OT HeNpaBWJLHBIX JAHHHIX, pearupyst Ha HHUX BhAueil
COOTBeTCTBYIOMEro coobuienus. Tlosromy BHIGHpaeM BTOpoe
JIONOJHEHHE, J

2. Butop merona.

IlpoananusupoBaB NOCTAHOBKY Sajaud, NPOrPaMMHCT
BBIOHpaeT WK paspabaThiBaeT METOA PelieHis.

B Haiwem npumepe B CBA3H € 9THM HYIKHO PACCMOTPETh
ABa wonpoca. Bo-nepshIX, Kakum cnocoGoM Jyymie onpe-
JCNTH, U4TO 3HAYEHHS @, b, ¢ MOTYT CAYMKMTb JAJHHAMH
cTopon TpeyroiibHuka? 1o onpenenennio, HeoTpHUATEIb b
YHCaa @, b, ¢ MOryT GbITh JVIHHAMH CTOPOH TPEYrOAbHHUKA,
€C/IH MAKCHMANLHOE M3 HUX MEHbIe CyMMBbI IBYX ADPYIHX.

Ilycrs max(a, b, ¢)=c.

Toraa npasuo moxer GbiTb 3amucaHo Tak: a--b > c.
YBeanuum ofe yacTH HepaBeHCTBA Ha BeJHUHHY € H [O-
JlenuM ux Ha 2:

=0

epemennofi P oGo3HaunM nomynepuMerp TpeyrodbuuKa;
p_ atbtc ]
=,

a--b4-c
2

Torza a, b, c—cToponsl TpeyroasHuka, ecmu P> ¢, rue
¢—Hauboabluas U3 CTOPOH.

Bo-Broprix, nuomajp TPEyroibHHKA TAKMKe MOXKET GhiTh
BBIMHC/IEHA PA3JHYHBIME crocoGavu. Mer BriGepeM copmy-
ay I'epona:

S=VP-(P—a)-(P—b)-(P—0).

Teneps mero) pemieH#s NOCTaBICHHON 3aa4a MOKET GHTh
copmymiposan Tak. Ilo sazanubmiM croponam a, b, ¢ Bb-

YHC/HTb NOMYTICPHMETD P=,ﬁ§bﬂ. Ecan a, b, ¢ oGpa-
8YIOT CTOPOHBEI TPEYTONBHHKA, TO BHINHCAHTH €r0 MIONLA/s
S=VP.(P—a)-(P=0b)-(P—¢) u BuitaTh pesyabTaTst
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pdcuera, B NPOTHBHOM cJyuyae BbilaTh COOOIIEHHE O TOM,
yro a, b, ¢ He MOTYT CJAYIKHTb CTOPOHAMH TPEeyroJbHHKA.

Jas cnoKHeIX 3ajay BHICOP Merojna pelleHdsi, Kak
NPaBu/Io, COCTOMT M3 HecKOJMbKHX waros. CHavana o6Cyik-

. Jaiotes HauGonee KpynHbe NEHCTBHS, a8 YK 3aTeM [ocje-

ﬁéna'renbﬂo MOKET ObiTh peasi30BaHO KAaMA0e H3 HHX.
JLast oueHb NpPOCTHIX 3a4a¥ METOJ PELIeHHS MOMKHO jaxe
He 3anuchiBaTh Ha Oymare.

3. Oprauusanus JaHHBIX.

[Mpexpe wem mpucrynats K paspaboTke aniropitMa,
CJICAYET NPOAYMATL, KAKHE NepeMenHbie, MaCCHBE HIH ApY-
rHe BUILI AAHHBIX B HeM GYAYT HCHOJAB30BaHBL ITO BO
MHOTOM onpeae/sier OyAywuil ajlropuTM,

K sromy stany Hepejako MpuXoHTCH OOpaliaThes H BO
BpeMsi pa3paboTKH aNrOPHTMAa, KOrjga MosBasercs HeofXo-
JHMOCTb BBECTH HOBBIE MNEPEMEHHbIE, HCNOJbL3YeMble s
MOJMIYYEHHsT HEKOTOPHIX MPOMEKYTOUHKIX peayJbraros. M,
Hao0OpOT, €/ HEeKOTOphie NeépeMeHHbLIe BBe/IEHD HEONnpaB-
JI@HHO H WX HYKHO HCKMIOYATH. B Xoie opranusauuu nau-
HEIX HYJKHO HE TOJLKO NPHBECTH CHOHCOK HCHOJB3YEMBIX
NepeMeHHbIX, HO ONPENeSHTh HX CMBICH, THII M YCJOBHSA,
KOTOPLIM OHF JAOMKHBI YIOBIETBOPATS.

B paccmarpuBaemoit sanaue Mbl GyAeM HCI0J1b30BaTh
CJAGNYIOUIHE TEPeMEeHHbLIE:

a, b, c—cTOPOHLL TPEYrOJIbHHKA}

d—muanbonbiuee U3 sHaveHuit a, b, ¢

P —noaynepumerp;

S—naonas.
Jna HuX JO/UKHBL BHIIOJHSITHCS CJAENVIOUHE YCJIOBHA:
P>d;, 5>0, a>0,0>0un¢>0, <

Bee nepemennnie GyfeM CYHTATL BEIUECTBEHHBIMH,

4, AnropurMusanus,

Ha sran nocrpoenust aJroputva HHOTAE@ CMOTPAT Kak
Ha HEKOTOpPOE BCHOMOrarteJbHOe JeiiCTBHE, BHINOJHAEMOe
HEnocpelcTEeHHo nepen nporpammuposanneMm. Ha camom
nene yeneumnas paspaGoTka anropHTMa nossoaser H3be-
JKaTh MHOTHX OIIMOOK, MOCKOJbKY MMEHHO Ha 3TOM ITane
onpezensercs joruka Gyayiuieii nporpamMvel. A Kak H3Be-
CTHO, TPY/HEe BCEre HAXOAUThb H HCNPABJATH JIOPHYECKHE
oK.

"'Bpl 3uaere 1Ba CPeACTBA,. C NOMOILBIO KOTOPBIX MOXKHO
OIMHCHIBATL PaspabaTEIBAEMBll aJTOPHTM: A3BIK GJ0K-CXEM
H CJ0BeCHO-hOPMYIbHBIH c1oco0. AJIFOPHTM JOCTATOMHO
OTMHCATL OJIHHM H3 HHX, NPHYEM BTOPOH CIOCOD CUHTAETCA
Conee mpejnournreasusiM, CoBeCHOE OIHCAHHE JIETdYe Y-
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tath U nowumath. OHo cojepxur OGoabiie HHpOpMaLHK,
uexwemn Oyox-cxema. Kpome Toro, Takoe onmcanue Jerye
[IePeBONTL HA A3LIK MPOrpaMMHPOBaHMA., .

Koneyno, paspaGorath anropaT™ MOMKHO, HE NOJML3YSICH
HHKaKnMH ocobbiMi npuevamu. Ho Bbi, GesyciiosHo, Gbict-
pee H ycrelmHee BHIIOJHNTE STOT Iiar, €clii BOCHOAB3Y-
eTech CrEnHadbHEMH METOJIaMH MOCTPOEHHA AJITOPHTMOB,
OjuuM U3 HHX ABJIAETCA METO[ MOWIArOBOrO YTOMHEHHS.

Cuauana Bl nbiTaeTech B3IVIAHYTH HA 3aja9y B UeyioM
i onHcath ANTOPHTM B CTPYKTypupoBanmolf dopme, ue
BjaBasich B Mejakue nerand. s waweii 3ajnaun, Hanpu-
Mep, 3T0 onucanxe OyleT BHPASJETL TAK:

1. Hauano; X
2. zanats (@, b, c),
3. BHIYHCJHTH MOJAYNEPHMETP;
4, waiith HauGONBLIYIO M3 CTOPOH a, b, c;
5. ecom a, b, c—CTOPOHBEL TPEYTONLHUKA
5.1 To {mec.rmrb niaomans S;
5.2.  suats (S)}
5.3. unaue Buizath (@, b, c¢,"—He ABAATCA CTOPOHAMH
TpeyronsHuKa’);
6. Kome.

A Temeph mepekJIIOYNM CBOE BHHUMaHHE C OOLIEH CTPYK-
TYpH aJAropuT™Ma Ha GoJiee MeJKHEe ero JAeTaJd.

3. Bumuucauts nogaynepumerp P.
dror wWwar Moxer 61:!Tb CBeJeH K BBIIONHEHHIO onepa'ropa

=(a-+b-+c)/2.

4, Z'Iaﬁ‘m d-—Hando.nbmyto U3 CTOpOH a, b, c.
si==1s
ecmi d< b, 10 di =
ecau d < ¢, TO d: =¢.
5. Ycaosue: a, b, c—CTOPOHLI TPEYroJbHHKA TeNepsh
chopmyIHpYyeM Tak: p >d!
5.1, Buqnc.mrrb momans S:

— SQRT (Ps(P—a)s(P—b)s(P—0)).

TaxuM oﬁpasou, paspaGoTka ajropHTMa COCTOHT H3
nocaeoBatesbHocTH waros. [Iphuem Kaskiwiii H3 HHX AB-
JAETCS ATOM B HANPABJICHHWH YTOYHEHHA airopuT™Ma.

I[TocTpoense aAroOpHTMA 3aKOHUYEHO, €C/IM, UYHTAsA €ro,
KaX0e JAeHCTBHE BLI MOXKETE SAMEHHTDH OnepaTopaMy f3siKa
NpOrpaMMHpOBaHHS.

B namem npumepe s 3TOr0 0Ka3ajioch JROCTATOHMHBEIM
clenath ABa [ara. lenepb aJrOpPHTM BBHIMVIIAHT TaK:
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%,

il

Hayaso;
3anath (a. b, ¢);
% HAlTH noaynepuMeTps)
,:==(a—| b ¢)/2;
kgiua'ih‘n HAHGOJIBLIIYIO JTHHY %)
=
ecmn d < b 1o d: =b;
ecan d < ¢, 10 d: =¢;
ecan (% ?I b, c—croponu #) P>d

g UHCHHTL TJIOIAMb %)
ZSORT B (P—2) + C—B) o (P—O);

BRAATD (S)}
nnave Buigath (a, b, ¢, 'He SBAAIOTCH CTOpPOHAMH
TpeyrosibHiKa’) y 3
KOHEIL,

Bl 3ametnain, 4To HasBaHuA Gojee KPYMHBIX INATOB BHE-
CeHbl B KOHEYHH BMJ aJropHT™Ma Ha YpOBHE KOMMEHTa-
pueB. Takum criocofoM MBI jefiaem ero 6GoJiee HarJisiiHbM
W nouatHeiM, Mmes nepexa coGoit nonpobHoe onucanue
aNropuTMa BMECTE C ONHCAHHEM JAHHELX, MOXKHO Ge3 Tpyaa
BHIIOJIHHTD CJAENYIOUHI sTar.

5. IlporpamMmupoBanue.

Ha npenpraymux sranax Gbla ,ne'ra.nbﬂo paspaborau
aJITOPHTM DEIIEHHs 3ajayui, ONHCAHBI HCNIOAL3YEMBIE B HEM
nepevenupie. Temeph Hanucanue HPOrpaMMbl  CBOAMTCS
JIHIUL K TEpPeBofly STOr0 aJropuTMa Ha SI3HIK MpPOrpammu-
poBauus. Ho ecan npeapiymue stanbl GbIH  BLIIOJHEHB!
HEKAYeCTBEHHO, TO AJIFOPHTM NPHXOJAHTCA JA0paGaTLIBATH
yXKe HAa XOauy. B0 NPHBOAHT K MOABIEHHIO JONOJHUTEb-
HBIX OHINGOK. .

OguM H3 BONPOCOB, € KOTOPBIM CTANKHBAKTCH NPH
NPOrpaMMHPOBAHHH, SIBJSIETCS BONPOC O BHIGOPE s3LIKA.
Ha xkaxom siseike OyAer HporpaMMupoBaThesi 3ajaua? 1o
3aBHCHT OT MHOTHX ycjoBuit. B uactHocTn, Ha Kaxoi
9BM Gyner pemarbcs 3afada? Kakue Tpaucastopul Tam
ectb? Kaxkoii M3 uMeromuxcs $I3bIKOB NPEJOCTABJSIET MaK-
CHMYM BO3MOXKHOCTel JJIsi ee pelieHus?

Jna wanucauus Haweli nporpamMMbl Mbl BhiGepeM, ecte-
cTBeHHo, a3uKk ITackaas.

Tenepr ocHOBHAf CJIOXKHOCTH 3aKJIOYAETCS B TOM, 4TO-
Obl yuyecTb BCe NpaBU/Ia H OTPAHHYEHHS BLIOPAHHOTO SI3LIKA.

pH CO3JAHMH NPOrpaMMbl, KOTOpasi Morsia Obl Ha-
JiexKHO paborarh, NOAABJsIOAs YacTh BPeMEHH YXOIWT
HEe Ha ee Hanucanue, a Ha MOUCK OMMHOOK M BHECEHHE
ucnpasiennii, ITostomy yxe mpH coctaBJICHHH IPOrPaMMbl
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._P —~'.
HYXKHO N03abOTHTBCA O TOM, 4TOObl oHa Oblia HAVIAL-
HOIl, JIETKO YHMTaJjach M 10 BhilaBaeMoOH elo HHpOpMauuy

MOXHO OblIO Gbl Ges Tpyaa OGHAPYMKHTH OWHOKH.
Bol yKe MO3HAKOMHJNCH ¢ HEKOTOPBIMH TIpHEMaMH,

HCTIOIB3yeMBIMH TIpH Hanucauuu nporpamm. Ilocrapaiitecs

NPHAEPIKUBATLCA €l H TAKHX MPaBHJI. &
B Kaxj0fl CTpouKe NporpaMmbl pasMemaiite no oAHoMy
onepatopy, 3a HCK/IOYEHHEM CJydYaeB, KOra onepatopsl
peGonbine W MO CMBICAY TECHO CBfi3aHbL APYE € JAPYroM.
Kaiplil caeayiounii cocTaBHOM Onepatop pasmeriaiire
CO CIBHIOM Ha HECKOJNLKO MO3HUMH BIpPaBo.

A MeTkM Jayywie Bcero pacmoJiarath B CambiX JIEBBIX
NOBHINSIX, YTOGLL OHH «iHe 3arOPaKUBaJHCH» APYTHMH Ofe-
patopamu. Coorserctayiouye pyr apyry BEGIN, END
pacnojaraiite B OJHHX H TeX K€ KOJOHKaX.

[TonsATh CMBICA NPOrpaMMbl BaM MOMOrYT M KOMMeHTa-
pu. C MX TNOMOIIBIO MOXKHO YKasaTh HasHaueHue mpo-
rpaMMbl, CMBICA HCMO/bL3YEMbIX MEPEMEHHbIX, MOACHHTL
panboJiee TPYAHbIE A MOHUMAHHS YYacTKH.

Bee BBOAUMBIE JaHHBe cpasy pacneyatsiBaiite. 10
caMbiii HaJEKHBIT Croco6 NPoBepHTh, YTO (PAKTHYECKH M0-
CTYNHJO HA BXOA MPOrpamMMbl.

Crejysi nepeuucJeHHbIM NpaBujaM, HamuiieM mpo-
rpamMmy pellleHHs paccMaTpHBaeMoil 3ajauu:

PROGRAM PLOCHAD (INPUT, OUTPUT);
(*BBIMMCTICHHE MVIOMAAN TPEYTONbHHKA N0 TPEM CTOPOHAMS)
VAR A,B,C:REAL; (% croponsl %)
D : REAL ; (» 3uauenne Gonbiueii U3 CTOPOH #)
P : REAL ; (» noaynepumerp #)
S 1+ REAL ; (# naowanp %)
BEGIN
(» samats A, B, C &)
READ (A,B,C); WRITE ('BXOM:’ A, B, C);
(# BHIUMCAHTH NOJYNEPHMETP #)
(= uaZm HAHGOMBLWIYIO JAIHHY #)
Di1=A;
IF D<B THEN D= B;
IF D<C THEN D:=C;
IF(» A, B, C—cropouni #) P> D e
THEN BEGIN (BBIMHCINTD MJIOWA/D)
S := SQRT (Ps(P—A)»(P—B)x(P—C));
WRITE (‘TVIOWAD: *, §)
END
ELSE WRITE (A,B,C, "me apasiorcs
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, CTOPOHAMH TPEYroJNbHHKA'
s pey )

Hrak, nporpamma rorosa. Bel nepemecin ee Tekcr
Ha Mamunuplt HocHTeab: nephoKapThl, MATHHTHBIH JHCK
uan aedry. Ho ewe MHOrO ycuiuil IPHATCS NPHIOKUTS,
npesse uem Bbl yOeauTech B ee NpaBHILHOH paGore.

6. TectupoBaHue M OTaaJKa.

Jlis wauajsa nonsiTaiTech NPOBEPHTH CBOIW NpOrpammy,
KaK TOBOPAT, ¢BPYuHYIO». BHHMaTenHO uHTas ee Tekcr,
HenpiTaiiTe ce6s B POJH MCHOJNHHTENS 3TOr0 aJropHIma
Ha KOHKPETHBIX YHCJOBBIX AaHHLIX. BO3MOXKHO, YTO Heko-
Topeie ouHOKn GynyT oOHApYIKeHbl TAKHM 06GPasoM.

Hanee nporpammy MOXKHO OTnpasasTh B IBM, Ho u
Tenephb HET HHKAKOH rapaHTii, 4T0 OHAa 3apaboraer.
Hanuca® TekeT nporpammel, T. €. cO3JaB Tak Ha3LBaeMyio
HCXOJHYIO TIPOrpaMMmy, NPOrpaMMuct HaNpaB/ser ee TpamHc-
JATOPY, KOTOPHIH, B CBOIO OYepeib, NMEPEBEJeT ée Ha A3bIK
Gontee muskoro yposusi—ashik @BM. Ho rpancasatop ne
YeJIOBEK, OH MOHMMAeT JHib TO, YTO HANHCAHO, 4 HE TO,
yTo MEl XOTe/d Obl HanucaTh. HeoGxomumo, utoGbl npa-
BHJABHBIMH OBIIH BCe 3ansThie, THpe, npobelbl, HX MecTa,
a TaKke KOMaHjisl W nporpamma B ueqoMm. [lepBeiM nesom
TPAHCJISITOP TIPOBEPAET CHHTAKCHYECKHEe OIMIHOKH: «CMOT-
PHT», HET JiH HENpPaBHJAbBHO HCHOJL30BAHHBIX TNPEIJIONKe-
uuit sskika. Ecoam oun ectr, 10 nporpamma orBepraetcs
¢ COOBLIEHHEM O TOM, YTO B TaKOM-TO MecTe NPOrpamMMbl
Hafijiens owHOKH TaKOro-10 THIIA,

Ha nepsom mare nporpaMmiucT CTpeMUTCSi JAOGHTLCS
Ge3omnOOYHOR TPAaHCHALMY, BCAKHA pas H3MeHss nepej
¢ BBINO/IHEHHEM HecKOJBKO onepatopos. Ho*Bor cuurax-
cHueckne owMOKH yerpanenol. MoxHO s cKasaTth, uTO,
BEIOMHUB [IPOrPaMMy C 3afaHHBIMH HCXOJHBIMH JIAHHBIMH,
Mbl NOMYYHM HpaBHAbHLE pe3ynbTaTh? Komeumwo, wmer.
Beas B teil, DOMHMO CHHTAKCHYECKHX OINGOK, MOTYT OBITh
omubru aornyeckne. Mx-to Tpaucastop ne sameyaer, Yro-
OBl BHIIBATH TaKHe owHOKH, NporpamMma NPOXONMT 3Tan
HCTIBITAHHH, HJH TECTHPOBaHHS,

TectupoBanue—3T0 Npollece HCHOJNHEHUS NPOTrPaMMBL
¢ neanio obmapyxenns ownGox. Jlias nposereHusi 3Toro
orana sapaHee, OOBIYHO ele A0 HANHCAHHSI NPOrPaMMEL,
HOArOTABIMBACTCA CrElHANbHASl CHCTEMA TPHMEPOB, MNPo-
CUHTAHHLIX BPYYHYIO WJIH KaKuM-JHOO JPYIHM CHOCOGOM,
¢ TeM YTo0bl CPaBHHTh HX C pesyabTaTaMH paGoTel Npo- -
rpammbl. Takue npuvepsl HasHIBAIOTCH TeCTAMH.

JKenarenbho, 4ToOL TeCTH ObLIIH NPOCTEHIMH M TO3BO-
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JANTH JIETKO «BPYYHYIO» BHIMHCJHTL HOJIYYaE€MBIE De3yiib-
TaThl, @ TaKKe Pa3HOOOPA3HBIMH, YTOOH! AOCTATOYHO NOJHO
MPOBEPHUTH NPOrpaMMy, BCe €e JOPHYECKHE BETBH, -
IonGupasi TecThl, He HYMKHO CTPEMHTHCH NOKa3aTh,
YyTO mporpamMa pafoTaer MPaBWJILHO, HOO ¢ NOMOLIBIO

TECTHPOBAHHS HEJb3A JA0K4a3aTb OTCYTCTBHE owmnGoK, a

MOXHO JAmb oOHapyxuth ux. Jas cocrasaenns Kax
MOXKHO COojiee TNOJHOrO HAGOpa TECTOB HOCTapaemcs TaK
nopoGpaTh HCXOAHBIE AAHHBE, YTOOB NPOrPaMMa BhIHY K-
JieHa Oblia NpPOMTH IO BceM BeTBAM adropurma. B maweii
3ajiaue HAayHEM ¢ TaKoro.

1. Ha Bxoa nocrynaior uucia 3, 4, 5, apasiomuecs, Kak
M3BECTHO, CTOPOHAMH TpEyIO/bHHKA C MJomanbio 6. A uro
jgaer cuer no nporpamme? To ke camoel

Tlpu TecTHpOBaHMH HY’KHO HPOBEPATH HE TOJLKO Mpa-
BUJbHBIE, HO HEBEPHbIe H I'PaHHYHBEE cHTyaiuu. I1pn sTom
caefyeT yueasTb MM BHMMAHHMsS He MeHblue, ueM pafore
C NpPaBWILHBIMH J@HHBLIMH. A MOITOMY paccCMOTPHM H Ta-
KHE TecThl.

2. Ilpu A, B, C, paBubix coorserctBenso 1, 1, 2, Tpe-

YTONBHHK BHIPOXKAAETCS B OTPE30K.

3. (A, B, C)=(0, 0, 0)—>3710 TOuUKA.

4, qum Beauunnbl: 1, 1, 3. Tpeyroabuux ¢ Takumu

CTOPOHAMH ITOCTPOMTH HeJb3sl.

5. A uro ecqM HA BXOJ HOJATh OTPHUATENBHOE YHCJIO:

2, 1, —3?

6. Ilycrb Bce uncsa GyayT OTpHIATENbHBIMI: —4, —4, —4.
Jas TectoB 2—6 B Kauectse pe3ysbTaTa JO/MKHO OBIThH

NOJIYYeHO COoOBIIeHHe:

«A, B, C ne aBAsIOTCSI CTOPOHAMH TPEYTrOJLHHKAY,

Hy a Tenepn nocMOTpHM, BCe JiH BeTBM aJropHTMa
6yAyT NpoiijieHbl XOTA Obl MO OJHOMY pa3y HpPH BHIIOJHE-
nuu 3tHX TectoB. OkaswiBaercs, jga. Ho ecam G 3rtoro
HE CJYYHJOCh, NPHIULIOCH Obi A00aBJATE HOBHIE NPHMEpH.

Jnsi Kakaoro Ttecra HYXKHO BBUTHCEIBATH HE TOJIBKO
BXOJIHble JAHHEIE, HO H Pe3yJbTaThl, KOTOphle MM COOTBET-
creylor. Mnave, noayuus npaBaonojoGHble, HO HEBepHbie
pesyabTaThl, Bbl MOMKeTe He 3aMeTHTh ommOKy. Oumbxa
o6HApYKHTCH [OKEe, H TOTjAa Al ee HCNPaBJeHHs NOTpe-
Gyercsi Gosiblie ycuauii. Ilomuure, ueM paHbiie OGHapY-
KHTCS omuOKa, TeM Jerye ee yCTpauutb. A nostomy
TUIATEJLHO H3YYaliTe HTOMH KaXK/IOrO TECTOBOTO BhIMIOJIHE-
HHST NPOTPaMMEL.

Ho BoT BBl MOJY4MJIH pe3yJibTaThl PafoThl HEKOTOPOro
TECTa, H OHH OKAa3aJHCh COBCEM HE TaKHMMH, KakKue BHI
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oxugann. Yro penare? Temepn maumnaercs paGora 1o
BHIICHEHNIO TOTO, Kakas omuOKka uam omubku Jany Ta-
Kol s(ppekT, a Takike ycrpameHue THX ommboK. IJra pa-
6Gora HasmBaercsi otaajnkod. Ilposesenwe ormaaxu pomput
paGoTy MPOTPaMMHCTA € AEATENBHOCTHIO Bpaya, KOTOPhi
N0 HEKOTOPLIM CHMITOMaM (BbiIaBaeMbiM COOGIIEHHSIM 1
pe3ysibraTam) TNBLITAeTCd YCTAHOBHTH GONE3Hb (B JaHHOM
cayyae—omubku B nporpamme). IlocrawmoBka amarmosa,
B TOM uHCHE M B NPOrpaMMHpPOBaHAM, KaK H3BECTHO, Tpe-
Gyer Goabiioro mekyccrsa. OnHako ¥ 3/eChb MOXKHO pexo-
MEHAOBATL HEKOTOPBLIE NMPHEeMb! 1Ji 06Jerdens 3Tof paboTsl.

Bo-nepBbix, BHHMATEJLHO NPOCMOTPHTE TekcT. Bos-
MOMKHO, OUMOKH CBA3aHbl C HCKakenueM nporpammsi, Ha-
npuMep, €CAH NPH BHMHCACHHH TOJYNEPHMETPA BMECTO
3Haka / Obl1 mocraByeH SHaK #, ommuOGKa TAKoro poaa,
HE 3amedeHHasl TpaHCAATOpoM, Oyner obmHapyikeHa NHUIb
B pesyabTate HpocMOTpa.

Yro6el BHIABUTL JIOTHYECKHe OIMMOKH, NONLITaiTech
BHUIOAHNTL ANTOPHTM HIIH NOA03PEBAEMYIO ero YacThb «BpyY-
nyio». Jlokanuszosath OWHOKY BaM TOMOXKET H medYaTth
NPOMEXKYTOYHEX pesyastatoB. [lonpobyjite 06bsicHHTH
KaXKAulil OmepaTop CBOEH INpPOrpaMMe!, TPOCMaTPHBAsi ee
¢ KoHUIa. B Kpajimem caydae nocoseryiTtech ¢ GoJiee onbit-
HBEIM TIPOTPAMMHCTOM.

Hrak, Bbl KakuM-TO OOpasoM HAIIH H HCIPABHIH
oumbxy. Tenmepn Bce TECTH HY’KHO NOBTOPHTH 32HOBO,
yroGEl YOeNUThCS, HE NOBJEKJO JiH 3a cofoH 3T0 HCmpaB-
Jenue jApyrux owmu6ok. [losromy He cnemmrte BHGpach-
BaTh TECTH, YTOOL! BAM HE MPHIIJIOCH H306pPETaTh HX 3aHOBO.

B nponecce TecTHpOBaHHS BHIABIAIOTCH OMHOKHA, AONy-
uieHHble Ha Gosiee PaHHMX STanax, HalpHMEp NPH paspa-
GoTke a/rOpHTMA B TOCTAHOBKE 3ajia4yd. A 1ostoMy 6GOZb-
o o6beM paboThl NPUXOAMTCH NOBTOPATH, CHOBA H CHOBA
BO3Bpamasich K Gosee panuum sranam. Taxkum oGpazom,
ONMCHIBAEMAS MOCJENOBATENLHOCTL JEHCTBUN NpH pemenun
3afjauyi He ABASKETCS OYeHb YK crporod. Toabko npocrtei-
e MporpaMMbl NPOXOAAT Bee maru 6e3 Kakux-au6o nos-
TOPeHH}i.

TecTipoBanne, HJAH HCHbITAHHE, NPOrPaAMMBI NPEANO-
naraer, 4TO YK€ €CTh YTO MCHBITHBATbH, T. €. KaKoH-TO
Bapuaut ymxke cosiad. Yroont ma DBM nposepaTe npo-
rpamMmy, Mbl JOJUKHBI HMETH €e Y:Ke B TOTOBOM BHJE.
OfHako HaAeKHOCTH NMPOrpaMMBI YBEJNHUHTCS, €CH HEeKO-
TOpbIE €€ YacTH NPOBEPHATH OTAENLHO, HATPHMED, BHIIOJIHSA
HX «BPYYHYIOD,
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9. JoxymeHTHpOBaHHe,

Ecau nocse npoBepkH NMpOrpamMmsl y Bac He BO3HHKAeT
COMHEHHII 110 TOBOAY NPAaBIJIBHOCTH BbIAABAEMEIX €10 pe-
3yJIbTATOB, MOXKHO HCIIONL30BATH €€ B JaJibHeHLeM JJia
nposefienusi HeoGxoaumeix pacueroB. Ho, ne umes onmuca-
HHf rporpammbl, GyZeT TPYJHO pas3o0paThCcs B HeH yike
yepea HEKOTOpoe BpeMsi. BuuThiBasich B Kakaylo CTPOKY
H nBTafgich NMOHAThH, Kak paGoraer mporpaMma, 4To jJenaer
TOT WJIM HHOH omepaTtop, 4T0 OGO3HAYaeT Ta M/AM HHas
nepeMenHasi, Bbl, 0e3yCJOBHO, MOYYBCTByeTe ce0s JeTex-
taBoM. Onucaune B eie Gouabuuedt crenenn norpedyercs
TOMY, KTO 3aX04YeT BOCMOJb30BATHCHA Ballel NporpaMmoi

WM YCOBEPIICHCTBOBATL ee. A mNoToMy paspaboTka mpo- |

rpaMMbl SaKaHYHBAaeTCs ee ONHCAHHEM, HJH JAOKYMEHTH-
posanuem. YUro BXojur B cocraB omucanua? Bo-nepsbix,
MHCTPYKIHA 1O HCNOJB30BaHMIO nporpamvsl. Ecan Bam
NPUXOAMAOCH MOKYNaTh, CKaXem, YTIOr HJH Kakoii-1udo
JIPYToil CToJIb K€ TNOJesHuli npejaMer, TO, BCKPLIB yna-
KOBKY, BBl OOHApPYXXHBAJH TdM He TOJBKO 3TOT IMPEAMET,
HO W HHCTPYKIHIO 110 €ro Henofb3osannio. O3nakoMuBIINCh
¢ Hel, MOXKHO MOJb30BATLCS YTIOTOM, HHYEro He 3Hasdg o
€ro ycrpoiicTBe, 0O TOM, Kak OH CO3/aBajicsi M [POEKTH-
posajcsi. Takoro ke NpuUHIHNA CJAEAYeT MNPHACPKHBATHCSA
H NP HANHCAHHH HMHCTPYKUHH 10O HCHOJL30BAHHIO Mpo-
rpammel. OnuimuTe, 4TO AeJaeT MporpamMma, KakuM obpa-
30M [OJIL30BaTEIb JO/KeH 3aJaTh HCXOAHBIE NaHHLIE H
Kakue JeilCTBHA BHLIMOJHHTL, YTOOLI, HUYEro He 3Has O ee
CTPYKType, OH CMOr Obl NPHMEHHThL MPOrpaMmy JJIsi CBOHX
pacueroB. [Tomumo HHCTPyKuMH, B AOKYMEHTALHIO ClIelyeT
BKJIIOYHTH H KPATKOE OMHCAaHHE TOro, 4t0 ObIJIO CHEJaHO
Ha KaX[oM 5Tare, HauuHas OT MOCTAHOBKH 3ajayu H sa-
Kanunpasi  HaGopom TectoB. OJrto Oonee  MOAPOG-
Hoe omnHcanne moTpedyercs TOMY, KTO 3aXOUeT YCOBeplieH-
cTBOBaTh Bawy nporpammy. IloAroroBka AOKyMeHTaLUH
He CcOCTaBuT GOMBLIOTO TPYAA, €l O Hell no3aboTHThCA
sapaHee, eule B nepuoj paspaGoTkh nporpammel. Hmes
B paboueM COCTOsHHM BCe MaTtepHaJbl, Bbl CMOXKeETe GHICTPO

oOpMHTL H 3Ty, 3aKJIOYHTE/]bHYIO, 4acTh paborhl. B gact-

HOCTH, [0JIE3HO ONHCAaHHe JOTHYECKOH CTPYKTYpHI Mpo-
rpaMMbl BKJIOYATH B €e TEKCT B KauecTBe KOMMEHTapues.
Crejtyer Takke NPOKOMMEHTHPOBATh CMBIC/T KaXKA0# HCTION b=
ayeMoii MepeMeHHof, a WHOIJA M OTJIeJbHBIX HX 3HAYEHHH.
B Xopouo AOKYMEHTHPOBAHHEIX MPOrpaMMax KOMMeHTapui
MOTYT COCTaBJIATHL 10 %/, BCErO TEKCTa,
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[MPUJTOXEHHUE

OT BbIYMCIEHHH K CUMBOJIAM

Bee paccMOTpeHHbie BbllE 3ajauH ABJAIOTCS BLIYHC/IH-
TebHLIMH—3aaHbl YHCJOBEIE JaHHbE, HYXKHO BBIIOIHHTE
HaJ HUMH HEKOTOpble OMNepauuH Julsi TOro, ¥TOGHI HOJYy-
yNTh pesyJibTaT, TOKe YHC/I0BOfi. HIMEHHO TaKoro KJjacca
3ajiaun GbLIH MEPBLIMH, peimaBuiivucs ¢ nomouibio IBM.
OJIHAKO CErojiHsl He MeHbiliéé pacipocTpaHeHHe NOaydHIH
W ApyrMe sajiau, B KOTOphIX o6paGaThiBAlOTCA HE 4HCJa,
a cuMBo/bl. KOpoTKO NMO3HAKOMHM uHTATeNst C NOAOGHOrO
poja 3ajavamu.

B croBape pycckoro ssbika OxeroBa HaCUHTHIBACTCH
57 teicay caoB. UToOBl sanucath KaxJaoe W3 3THX CJOB,
MBI HCHOJB3yeM GYKBHL pycckoro asgpasura. V3 caos
3HAKOB NMPENHHAHMSI CTPOATCA PA3NHYHBIE NPENIONKEHHS,
u3 npemoxennii—TexcTer, UToOu 3anucaTh NPEIOKEHNE:
«Y nykomopbsi— Ay 3eseHbliiy, —MBl HCNOJB30BAJIH BO-
ceMHAAATh Pa3AUYHLIX CHMBOJIOB: Y, J, K, 0, M, P, b, f, 1,
6, 3, e, H, bl, i, .,—H HEBHAUMbIH cUMBOJI— Npobed.

3anuwem nexoTophit oneparop ssuika Ilackanb:

FOR I:=1 TO N DO

H[1]:=1xl
Yro6el 3anncaTh STOT OnepaTop, Mbi HCMOJb30BaJH CHM-
sosnt B, R, O, L, T, N, D, I, sy =, [} =¥ npobeJt.

Kakue e CHMBOJIbI JOMYCTHMbI MpPH 3alHCH NPOrpamMm
na sasike Ilackans? HaGop CHMBOJIOB, HCHOJNB3YEMBIX TpH
3anHCH NPOrPaMM, 3aBHCHT OT KOHKPETHOH SBM. Kak
NpaBuio, B 9TOT HaGOp BK/IOUAIOTCH JIATHHCKHE Gy KBbI:
A, B, C, ..., Z, pycckne OyKBbl, OTIHYHBIE OT JATHH-
ckux, widpst: 0, 1, ..., 9, paspenunteny.

MHOXECTBO BCEX CHMBOJIOB, JONYCTHMBIX VI8 AAHHOM
9BM, HasbiBaercs ee JHTEPHBIM HAGOPOM.

OcoGeHHOCTb HCIOJIB30BAHHS PYCCKHX OYKB COCTOHT B TOM,
4TQ;OHH MOTYT BXOJHTb JIHIb B COCTAB CHMBOJILHEIX CTPOK,

Hanpumep:
& RITE (TIEPEMEHHASI N PABHA’, N)
[lpumep 1. B pesysibrate BHIOJHEHHS onepartopa [HK/A
FOE =1 TO 3 DO
WRITELN('l’, 1) Gyayr nHanedaTaHbl 3Ha4eHHs:
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11
12
13 ~

— cuMBOMBHAR KoHctanta ‘I’ u smauenme nepemenmofi I..

CumBo/ibHAS KORCTAHTAa — CHMBOJ, 3aKJIOYCHHEM B aro-

cTpods. 0

IMpamep 2. CuMBOABHLIE KOHCTAHTEL ’Aﬁ,,‘fﬂ\;:d's’ A
OrverdM, 9TO OPH  3alHCH  CHMBOJIBHONH KOHCTAHTHI
«anocTpo» caM OH NPOCTO MOBTOPSETCS ABANIBI.
Hpuvep 3. ‘AB’ He sBAsieTCss CHMBOJILHON KOHCTaHTOM,
- @ npejcTaBaseT cofoii CHMBOJLHYI CTPOKY, NOCKOJBKY
370 — N0C.1€40BATENbHOCTD CHMBOJIOB, 3aKJIOYEHHAA B aro-

CTPObI.

Hcnonb3ysi CHMBOJIbHBEIE CTPOKH, Mbi MOXKEM BBIAABATDH
Ha NEUATh PAS/THUHbIE IPEIIONEH 31, HallpHMep: WRITELN
('B CMHEM HEBE 3BE3/1bl BJIEHLYT.').

Tpeinonoxum, Bo BxoaloM (ailyie 3aNHCaHO HEKOTOpoe
npejuioKenie, cocrosiiee He GOJCE YeM H3 BOCHMHAECSHTH
CHMBOJIOB M 3aKAHYHBAIOUIEECH OIHUM H3 CHMBOJIOB ./,
?* uan '!". CoctaBuM nporpammy, KoTOpas NpOYHTaeT
310 élpeAJIO)KEHHe W BBIJIACT €ro Ha IeyaThb.

HMBOJI, 1IPOYHTAHHBIA M3 BXOjHOTO daitaa, 060
nepemennoii SYMBOL. % s i
OnwieM aaropuTM:

HAYaI0;
BBUIATE (IIII);
NOBTOPST;
yutath (SYMBOL);
Bbiath (SYMBOL);
70 Tex nop, noka (SYMBOL =".’) uan (SYMBOL ='?)
wan (SYMBOL ='1");
Bblgats (“'");
KOHEI.

rree
.

ITepemennas, sHaueHueM KOTOPOi SIBJSETCA CHMBOIM, Ha-
3bIBAETCH CHAMBOJBLHON nepemennofi. B stom cayuae ro-
BOPAT, YTO OHA MMEET CHMBOJLHBIH THII. 18

ITpumep 4. A:="A’
SHaq(:.Xx;xeM CHMBOJIbHOI  NepeMeHHON A fABJAAETCH CHM-
BOA 5

138

Ilpumep 5. B pesyabrate BLIIOJHEHHS ONeparopa mph-
cBausanna AB:=".’ snavernnem cuMsoabHON nepementoi AB

- Gyzer Touka.
‘Tprmep 6. READ(SYM);

IF SYM='D’ THEN WRITE ("IA")

) ELSE WRITE ("HET)
Beoautcy cumsoibhas mnepemennan SYM. Ee snauenne
cpaBHuBaeTcs ¢ KoHcrantoii ‘D’ m B 3aBHCHMOCTH OT pe-
3y/bTATOB CPaBHenis newaraerce aubo caoso 'HA’, mbo
caoso "HET'.

Htak, CHMBOJILHLIE NEPEMEHHbIe MOTYT CPaBHHBATHCH
¢ JAPYTHMH CHMBOJILHLIMH I[TEPEMEHHbLIMH, CHMBOJILHLIMH
KOHCTAHTAMM, YYaCTBORATbL B ONEpaiusiX BBOjA, BBIBOJA,
npuceansanus. CpaBHHBATL CHMBOJILHBIE  [EpPEMeHHbIE
MOJKHO IOCPEJICTBOM H3BECTHHIX yiKe HaM Onepauuit OTHO-
WeHHs: >, >=, <, <=, =, <>. Jlurepusii Hatop
kaxaoii OBM ynopsjouer. 310 03HAYAET, YTO KAKIOMY
CHMBOJIy JMTEPHOTO HaGopa CTaBUTCH B COOTBETCTBHE T10-
paakoBbiil HoMep. M3 npyXx cHMBOJIOB GOJLLINM CUHTAETCA
TOT, 4eill MOPsAKOBLIA HOMep Goabiue. Y3HaThL NOPSAKOBbBIH
HOMEp CHMBOJIA M3 JHTCPHOro Habopa MOXHO ¢ MOMOULBIO
dbynkun ORD. 3navennem ORD(X) spasercs nopsaiko-
BBl HOMEp 3HAUEHHS CHMBOJBLHOI nepemenHoii X.
[Tpumep 7. 1:=ORD('A’).

Ilepemennoit 1 Gyser npHCBOEH NOPAAKOBBLIA HOMEpP CHM-
Bona "A’

CuMBO/IbHBIE NIEPEMEHHBIC, KaK H ApyrHe nepeMeHHhie
ITacka/ib-nporpaMMel, TOJJIEXKAT ONHCAHHIO B pasjene
nepeMerHbIX. CHMBOMBHBIH THII YKasbiBaeTcsl ¢ MOMOULBIO
kmouesoro caosa CHAR. $

CHAR —cumsod.

Wrak, sanumeM nporpamMmy jjsi YTeHHs H BhU@4YH Ha
neyaTh NPEAJIONKeHHs, cocrosiuero ne Gonee uem us 80 cum-
BOJIOB.

PROGRAM READER(INPUT, OUTPUT);

VAR SYMBOL:CHAR;

BEGIN

WRITE(IHI);

REPEAT

READ(SYMBOL); WRITE (SYMBOL)
UNTIL (SYMBOL=".) OR (SYMBOL='?) OR
(SYMBOL="1");
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