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INPEJUCJIOBHUE

YuebHOe mnocobue HaMHWCaHO Ha OCHOBE MHOTOJIETHErO OIbITa
npernofiaBaHUsl YHUBEPCUTETCKUX KypcoB «Padora Ha 9BM u npo-
rpaMmupoBaHue», «HucaeHHble MeTonbl», «[IpakTkym Ha OBM» Ha
mexmate MI'Y, a Takxe mko/abHOro Kypca «MHupopmaTuka» B Kiac-
cax NpH MexMmaTe M B MaTeMaTHMYeCKHX KJ/accaX YHHUBEPCUTETCKOU
TMMHa3MH.

OCHOBHOH LleJIbI0 JA@HHOTO MOCOOUS SIBJSIETCS H3yueHHe MeTo-
[I0B MIPOrPaMMHPOBAHHSI HAa OCHOBe pelleHMs NPUKJIALHBIX 3alady M3
pasauuHbIX (OKOJO)HAay4yHBIX objacTed. B kaxmom pasmene mpen-
BAPUTEJIBHO [AIOTCS BCe HeOOXOAMMBIE ONpeleseHUs U 00CyxXKnia-
I0TCSl MAeU IMOCTPOeHUs aaropuTtmoB. [lasee nsg KJO4YeBBIX 3anad
NPUBOAATCS JUOO TOJIHbIE pelleHHs, JHUOO0 OTHesbHBIE (PPAarMeHTHI
NPOrpaMMHOr0 Kojaa. DosbIIMHCTBO NMOCTAHOBOK 3a1ay COBEPLIEHHO
KOHKDeTHBI: HYKHO BBIIIOJIHUTb TY WJK HHYIO 00pabOTKy HNaHHBIX
1o onpeaeseHHOMY aaroputmy. pyrue, HanpoTus, cHOPMyIUPOBAHBL
HEe4YeTKO U OOPHCOBBIBAIOT CKOpee KPYT UAeH U BO3MOXKHBIX MOJXOL0B
K pPeLIeHHUIO.

[Tpouecc pewienus 3amaud ¢ npuMeHeHneM DBM moxHO paspe-
JIUTb Ha [Be 4acTU: pa3paboTKa (POpMaIbHOTO aJrOPUTMa U €ro Io-
cJeqyrollas peanusalusl Ha KOHKPeTHOM sidbike. [loaToMy B mpenna-
raeMol BallleMy BHUMaHHIO KHUTE M0CJeI0BATEJNbHO B (hOpPMe YIIpark-
HeHWH pasbuparoTcsi HanboJsiee BOCTpeOOBaHHBIE (THUIHYHBIE) aJro-
pUTMHUECKHe KOHCTPYKLHH U NPUEMBI, a TaKKe IPUBOAATCH HEOOXO-
IUMble CBelleHUs 1J/151 UX peanusdauuu Ha sidbike C.

Ha naw Baraan, s3eik C Hanbosiee MOAXOAUT AJS1 U3yUeHUS] OCHOB
nporpaMmMmupoBanus. Ha panubli MomeHT C —3TO OAMH M3 Tpex
«Ip€BHEHIIMX WU 3APABCTBYIOILIMUX 110 CeH [eHb» S3BIKOB MPOTPaMMHU-
poBaHHUsA. DTO HeOOJbIIONW, YeTKO (hOPMaJTU30BAaHHBIA U MPO3PaAuHbIi
3bIK, OONYCKAIOUIMH onepauuyd HU3Koro ypoBHd. Ha ero mpumepe
MOXKHO He TOJIbKO OCBOUTb 0a30Bble ONepaTopbl U KOHCTPYKLUHH 00Jb-
IIMHCTBA $I3bIKOB BBICOKOTO YPOBHS, HO M JeTajJbHO pa3olbpaTh Ipo-
LLeCChl, NPOUCXOASLIHE B NaMATH KOMIIbIOTEpA NPHU UX HUCIOJHEHHUH.
Yerkas cTpyKTypupoBaHHOCTb C M0O3BOJSET SICHO peaJsjM30BBIBATH
HeOoJ/IbllINe AJTOPUTMHUUECKHE 33a4d, a BOCTPeOOBAHHOCTb B Cpele
npo(eCcCHOHAIbHBIX MPOrPaMMUCTOB TapaHTUPYET MePCIeKTUBHOCTD
ero usyyenusi. [louemy nss1 Haua/bHOrO M3J0XKeHUs BbiOpaH s3bIK C,
a, Kasajocb Obl, GoJjiee TMOMYyJSIPHBIH U COBpeMeHHbIH s3blK C++
nocTaBjeH Ha BTopoe MecTo? [leso B TOM, uTO 06a30Bble OTJIMYHSA
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9TUX [BYX $I3BIKOB 3aKJ/IOUalOTCS B NPUHLHUINAX MOCTPOEHUS TPO-
rpaMM — MPOLEAYPHOM U 0OBEKTHO OPUEHTHPOBAHHOM. A TOYKa 3pe-
HUSl aBTOPOB COCTOUT B TOM, UTO 3HAKOMCTBO C MPOrpaMMHUPOBAHUEM,
BbIPaOOTKY YMeHMSI COCTaBJATb aJTOPUTMBI, OIEpPUPYIOLIHE C TPO-
CTEALIMMHU O0BEKTaMH — YUCJAAMH U CUMBOJAMH, HYXKHO HAuUHATh
UMEHHO C OCBOEHHS NpoleaypHoro noaxona. Y tonbko nocsae Hapa-
OOTKH HaBBIKOB COCTaBJIEHHUS] aJITOPUTMOB, PelIaLIUX MPOCTeHllne
3a7lau¥, MOXKHO MEpPexXOAUTb K 3ajadaM MPOrpaMMHUpPOBaHHUs OoJee
CJAOXKHBIX OTHOLUEHHWHA MexXay OOBbeKTaMH, B 4YeM M 3aKJI0YaeTcs
rJiaBHasl 3ajada 00beKTHO-OPUEeHTUPOBAHHOrO noaxona. KoHeuHo, Ha
s13biKe C++ BIIOJIHE MOXKHO MPOrpaMMHUPOBATh U OCTABasiCh B paMKax
NPOLUEAYPHOTO MOAXOAA, U HHOTAA 3TO OaeT HeKOTopble YA0OCTBA.
B Takux ciayyasax B TeKCTe KHUTHU OyAyT CAeJaHbl COOTBETCTBYIOLIHE
3aMeyYyaHusl.

[lepBoe u3naHue 3amauyHMKa, BhILLIEALIee ABAALATH JeT Ha3an,
B IePBYI0 Oouepelb MPeJHA3HAYaJ0Ch IMPEenogaBaTeasiM W MPOABUHY-
TBIM caylatesiMm Kypca «Pa6ora Ha 9BM u nmporpamMMupoBaHHE».
Bce paspesbl TeKylllero M34aHWS 3HAYUTEJBHO IMOMOJHUIUCH HOBBI-
MM 3aJa4yaMH, IPOEKTHBIMH TeMaMH, aJrOPUTMAaMH, NIPUMEPAMH TPO-
rpamMm. [lo6aBjeHa uHdopMauus A/ HAYMHAWOIIUX [0Jb30BaTeeH,
B TOM 4YMCJIe 03BOJISAIOLIAs U3yuaTb MporpaMMupoBaHue U si3blk C
CO LIKOJBHUKAMHU CTApLUMX KJACCOB B paMKaX YPOKOB HH(POPMATHKHU
B pexkrMe 4 4acoB B Hefe/10. Takke 3aTPOHYThl HEKOTOPbIE TOMYJsp-
Hble B NMOBCEIHEBHOH HAYUYHOH NeATeJbHOCTU YHCJEHHbIE aJTOPUTMBI.

OtnaBas cebe OTYeT, UTO CTHJIb MPOrPAMMHUPOBAHUS — HEUCUEp-
naemasi Tema JJisl CIIOPOB M NHUCKYCCUH, aBTOPBI BCe Ke MpeaJaraipT
KOHKpDeTHble peash3allud KakK NpuMep AJS MOAPaKaHHUf, HaIesCh,
4TO MPU KPUTHUUECKOM OTHOLIEHUM K MPUBENEHHOMY KOAY UMUTaTeJb
CMOKeT BBIHECTH /i ceOs1 MHOTO TMOJIE3HOTO U3 3TOW KHUTH.

3aMeuaHusi U KOMMEHTApUU MO COAepkKaHUI0 Mocobus npochbbda
coofl1aTh aBTOpaM Ha Kadenpy BBIUUCIUTENbHON MaTeMaTHKHU MeXa-
HUKO-MaTeMaThueckoro (pakyabretra MI'Y um. M. B. JlomoHocoBa.

Asmopol

[Ipasdusas ucmopus (U3 nucoma 8vINYCKHUKA Mexmama
MIY). «[lomnuws, xKak Ha nociedHem Kypce £ KAxHC-
doe ympo napy 4acos8 3aHUMAACS AHSAULCKUM U QpaH-
uysckum? boarvuias owubka! Hado 6vir0 yuums C u
Fortran...»




[naBa 1
AJITOPUTMHUYECKHUE 3AJAYH

Bce 3apaun naHHOM I1aBbl MOXKHO YCJIOBHO Pasfe/IMTb Ha CJeny-
[OLLMe TPYIIBI 0 CBOEMY HAa3HAUEHHIO: OCBOEHHEe 0a30BbIX KOHCTPYK-
UUH U BO3MOxHOCTeH s3blka C; H3yyeHHe ONHONPOXOAHBIX, PEKYp-
PEHTHBIX M HMHAYKTHUBHBIX aJIOPUTMOB 00PaOOTKHU MOCJEL0BATEJb-
HOCTeH; MOoJy4eHHe HaBBIKOB pabOThl ¢ AUHAMMYECKH BbIAeJsIeMON
NaMsATbIO M YCBOEHHE pPa3HOOOPa3HBIX AJTOPUTMOB Ie€pPECTAHOBOK;
3HAKOMCTBO C MONYJ/ISPHBIMHA MeTOAAMH U PUEMaMH, UCIIO/b3yeMbIMH
IpU peajiu3alyy peasnbHbIX NMPUKJIAAHBIX 3a1a4.

[Ipexxne 4yem mepedTH K HU3JI0XKEHUIO MaTepuana, OTMeTHM
HEeCKOJIbKO TPOCTBIX W TMOJIe3HbIX MpaBuJ/, C(HOPMYIHPOBAHHBIX
KJIaCCUKaMHM MeTOJOB NpOorpaMMHpOoBaHusl. Bcerna cienyeT NMoOMHUTS,
4YTO OCHOBHOH IlesIbl0 NpPOrpaMMHUCTa fIBJISieTCS pa3pabdoTKa Koaa,
NPAaBUJIbHO peLIAIero IOCTaBJAeHHYI 3aaady. Ecau nporpamma
paboTaeT HeBepHO, TO ee 3(h(PeKTUBHOCTb, KOMIAKTHOCTb, U3SILHOCTh
He UMelOT 3HaueHus. [IpuMeHsss uM3BecTHOe BbICKa3blBaHHWE AHApest
Hukonaesnua Kosamoroposa «Kaxnas Tteopema au60 ouyeBHIHA,
JU00 HeBepHa», MoJlyyaeM, 4TO Iporpamma JH00 «Ipo3padyHar, JHO0
COLepPKUT OLNOKU. JItoOble «MyTHBIe» MeCTa B aJrOPUTMe UJH KOJE,
3aMeyaHusl KOMIIUJATOpa Ha 3Tane COOPKH, HEOQHO3HAUHOCTH MpPHU
TECTUPOBAHUHU YKas3blBalOT Ha Ha/JW4yde MOTEHLHA/JbHOrO HUCTOYHHKA
OLIMOOK.

PaspaboTky pnaxke He0OJbIIOW NpPOrpaMMbl CcjefiyeT HaYUHAThb
C TeXHHYECKOro 3aJaHUs: YeTKOH (popMa/u3allu, YTO SBJSETCS Ha-
O0poM BXOIHBIX NAHHBIX, YTO — UTOTOM paboThl. AJNroputr™m Heo6Xo-
IMMO BbIOMpPATh CaMbIM TIIATeJbHbIM 00Pa3oM: MSATHAAUATh MHUHYT
NpeaBapUTEJbHBIX Pa3MbILIJIEHHH 4acTO MOMOTaKT U30eKaTb MHOTUX
4acoB NPOrpaMMHUPOBaHUS, He NPUBOASILIETO K 2KeJaeMOMY pe3yJb-
TaTy. Ecsqm Ha HauaspHOM 3Tame HeT YeTBEPTH 4daca Ha AeTajbHBIN
aHaJ/Iu3 aJropuTMa, To OyabTe FOTOBBl BBIAENUTh CYTKH Ha MepeliesKy
U OTJIAAKY MPOrpaMMbl.

[Ipy odopmnenun kKoma He cJjenyeT 3abblBaTh, 4YTO IpPOrpam-
Mbl 4MTalOTCHd JIOAbMHU. [IpaBUJIBHBIA BBIOOP HWMEH IepeMeHHBIX —
3aJ0r ypnoO604uTaeMoCTH mporpammel. [ KaKAoH (PyHKUUHU IH-
IIMTe KOMMEHTAapUU K 3aroJ/IoBKy C OIMCaHWeM pellaeMod 3a1auu
¥ BXOIHBIX/BBIXOAHBIX MapamMeTpoB. B Teso (QyHKUMH BKJOUalTe
TMOSICHEHU S, IOTIOJHSAOLIMe MporpaMMHbIN Koi. OfHaKo MOMHUTE, YTO
HeTOUHble KOMMEHTapUH Xy2Ke, yeM UX oTcyTcTBHe. [Ipu ohopmaennn
KOJa HCIIONb3YHUTe OTCTYNbl MU CKOOKH [ HAIJVIIAHOCTH — CKOOKH
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U mpobesbl 00XonsiTCsl JelleBje, yeM owKOKU. OmHOro omepartopa
B CTpPOKe NOCTaTO4HO. KaxKIblH JIOTHYeCKHUH IIar ajJropuTMa BblJie-
JISUTEe B OTAEJbHYIO (PYHKIUHIO — He CTOUT 3YOOUHUCTKY K pacyecky
KPENnUTb K OJHOU pPyuKe.

[Io BO3MOXKHOCTH BCerja HCIOJb3yHUTe CTaHAapTHble OUOJHUOTE-
KU — He HYXKHO n3o0petaTb KoJeco. [lepen Hauasom paboThl ¢ OUO-
JIMOT€YHOHU (PYHKLIUEH U3YUUTE ee ONUCaHHEe U MPUMEPBl UCII0JIb30Ba-
HHSl, a 10 OKOHYAHWU BbI30BA MPOBEPbTE, YTO MONYUYHUJIN MPABUIbHBINA
pe3y/bTar.

Kaxnoe npenynpexaeHde, BblIaBaeMoe KOMIUJIATOPOM, — 3TO
yKa3aHue Ha HaJMyue MOTeHLUHUAJbHOH OLIMOKH, XOTS [JiS ee MPOosiB-
JIEHUSI MOXKeT M0TpeboBaTbCs BpeMs.

[Ipuctynasa K TecTHpoBaHHIO, IOMHHUTE, YTO MporpamMmma 6e3 OLIu-
00K ecTb abOCTpakTHoe TeopeTHyeckoe MoHATHe. [losaTomy TecTu-
pOBaHHE MPU3BAHO BBHISIBUTH OLIMOKH, a He IMOATBEPAUTb MPaBUJIb-
HOCTb paboThl NporpamMMmbl. Tak Kak HCYeplblBalollee TeCTHUPOBa-
HUe HEeBO3MOXHO (UMCJIO TOTEHIHAJIbHBIX OLIHUOOK MHOTO OOoJblle
4ucsia TPOBOAMMBIX TIPOBEPOK), BeiOUpalTe Haubosee 3(PPeKTHBHbBIE
TeCThbl — KaXKJbli CleqyIOLIUH BapUAHT NOJXKEH COOTBETCTBOBATH HO-
BOMY KJ/IAaCCy BXOJAHBIX NaHHBIX. BBIMOJHANTE 3X0-NPOBEPKY CUYMUTAH-
HbIX JaHHBbIX. MchbIThiBaliTe mporpaMMmy [Jisi HOPMaJbHBIX, 3KCTpe-
MaJIbHBIX U HCKJIOUHUTEJNbHBIX (HO, KOHEUHO, CTPOTO JIOMYCTUMbIX)
BXOAHBIX yCJOBHH. B mpolecce HanucaHUs NMPOrpaMMbl POIYMbIBAM-
Te BapuhaHThl UNit-TecToB, MO3BOJSAIIIUX B JajbHEHIIeM MPOBEPUTH
NPaBUJIBHOCTb PAabOTHI OTAEbHBIX MoAyJed. [IpoBogute mosHoe Te-
CTHPOBaHHUE MOCJe KaX[A0ro BHECEHUS U3MEHEHHUH.

[Iporpammuasi ommnbka Ha »xkaproHe «b6ar» (bug, kJom), u Jo-
BUTb €e HY>KHO COOTBETCTBYIOLIUM 00pa3oM. 3aroHsieM bug B yTro:
Ha MaKCHMaJ/IbHO IPOCTOM TeCTe LIar 3a LIaroM JOoKaJu3yeM MeCTO
OWIMOKU B NPOTPAMMHOM KOJe; INpHKUMaeM Oary XBOCT: HaXOIHWM
NepeMeHHYI0 C HeNpaBUJIbHBIM 3HAYeHHEM; BbITACKHBaeM Oar: nocJe-
J0BaTeJIbHO OTCJIeXKHBAsl ONepaTopbl, OTBedvarollire 3a GOpMHUpPOBaHUE
NAHHOH SlUeHKH, HAXOAUM OLIMOOUYHYIO SI3BIKOBYIO JIUOO JIOTHUECKYIO
KOHCTpYKUHIO. [Ipn oTnaske Hy»KHO HMCXOOUTh M3 TOCTYyJaTa: €CJd
Ballla IPOrpamMma BblJaeT HelpaBUJbHBIA OTBET, TO JUOO B KOZEe, JIUOO
BO BXOJAHBIX JAaHHBIX, JUOO B BBIOPAHHOM a/JrOPUTME HUMeeTCs Balla
omubka (B TOM YHCJe aJrOPUTM MOXKeT ObITh 6aHaJbHO HECOBMECTUM
C KOHKPETHBIMU BXOAHBIMM NAaHHBIMHU). [0JI0CTOBHO yTBEPXKAATh, YTO
npobsjemMa CBfi3aHa C CUCTEMHBIMHM OUOJIMOTEKAMH, KOMIUJISATOPOM,
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XKeJjie3oM, 0ecrnepcrneKTUBHO — BEPOSITHOCTb TAKOTO COOBITUSI CJIHII-
KOM MaJia.
[Tpu peliennu 3anau npuaepKuBalTech MpaBUa:
«Coenati cam! H pasbepuco, kax amo derarom opyeues.

1.1. BBenenue B 93bIK C

[Ipy pelweHuun 3apmady [OAaHHOrO paszesa yCJOBHMCS, UTO BBOJ
HeoOXONMMBbIX BXOAHBIX NAHHBIX BBINOJIHSAETCS C KJaBUATyphl MOCJe
BbIIaUM MPOrpaMMON COOTBETCTBYIOIIMX yKa3aHUH Ha 3KpaH. [lanee
nporpaMMa BBIYMCJSIET HCKOMBble BeJUUYUHBI W COXPaHSET COOTBeT-
CTBYIOLIME 3HAUe€HUSl B OTHEJbHBIX MePeMeHHbIX, a 3aTeM C IOsICHe-
HUSIMU BBIBOJMT Ha 3KPaH IOJyUYeHHBIA pe3yJsbTar.

3apaua 1-1-1. Hadinute MUHUMYM K3 ABYX LIeJbIX YHCEJ a U b.

Pewenue. TlpuBenem hopmasibHOE pelleHHeE.

/* BHOOp MHUHMMyMa M3 OBYX LEJIEX UKUCEeJ
ABTOpP (BL) : User
Copyright (c): 1996-2020 User
Jlutleu3usi: GNU Lesser General Public License */

s #include <stdio.h>

6

7

20

21

22

23

int main(void) {
int a, b, min;
// BBOO OAHHHX
printf ("BBegure nenoe uucio a ");
scanf ("%d", &a);
printf ("Beepgure nenoe b ");
scanf ("%d", &b);
// BHUMCIHUTEJNIbHAsA UYacThb

if (a < b) {
min = a;

} else {
min = Db;

}

// BHBOO pe3yJbTaTa
printf ("MuHumyMm u3 a = $d u b = %d ", a, b);
printf("paren %$d\n", min)

return 0;

~e
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[IpensioxkeHHBIH BapuaHT nporpaMmMmel popMasibHO pellaeT NOCTaBJEH-
HYIO 3a/1a4y, M03TOMY Ha «HYJEeBOM» Liare oOydyeHus (T. e. HA 3Tarme
OCBOEHMSl PefaKkTopa, KOMIUJATOPA U 3JeMeHTAPHbIX KOHCTPYKUHH
SI3bIKa) €ro YCJOBHO MOXHO TPHHSITH 3a obpasell. Pazbepem Kkon
nonpo6Hee. 3aKJIIOUEHHBIH MeX1y CUMBOJNAMU /* . . .*/ TeKCT Mpef-
cTaBjsieT cOO0H MHOTOCTPOUHBIH KOMMEHTapUil U MpU KOMIUJISALUN
UTHOpUpyeTcs. A TouHee, 3aMeHsieTCS HA MYyCTble CTPOKH Ha 3Tare
npenpoueccupoBanus (06 sranax komnuasuuu cm. m. 5.1.3). Craeny-
olrasi cTpoka (T. e. CTpoKa 7) HauWMHAeTCs ¢ CUMBOJIA # U T03TOMY
Mo OnpefeseHUI0 SIBAsieTCS KOMAaHAOW mpenpolieccopa. B pesysnbrare
BBINTOJIHEHUS KOMaHAbl include coaepKUMOe YKa3aHHOIO B «yTroJ-
Kax» (paisa, XxpaHsLlerocss B ClelUaJbHOW CHUCTEMHOW NUPEKTOPHH,
OyZeT BKJIIOYEHO B TEKCT MPOrpaMMbl BMECTO NAHHOHU CTPOKH. B daii-
Je stdio.h (ot aura. standard input/output header) comepxxarcs,
B UAaCTHOCTH, MPOTOTHUIIBL (T. €. 3aTOJIOBKH) OCHOBHBIX OUOJHOTEUHBIX
(YHKIHME CcTaHAapTHOTO BBOAA/BbIBOAA. DTa HH(OPMAIUS MO3BOJIMT
Ha 3Tarne KOMIUJSLUMWA OPraHu30BaTh IPaBUJbHOE B3aUMOAEHCTBUE
rJaBHOW (PYHKUMH main () ¢ BbI3bIBAEMBIMU U3 Hee GUOJIUOTEYHBIMU
¢yHKuuAMH printf () u scanf ().

B ctpoke 8 3amucan 3arosoBok pyHkuuu int main(void), co-
TJIACHO KOTOPOMY (DYHKLMSI He ToJiydaeT NPU 3amnyCckKe U3 KOMaHJ-
HOM CTPOKHM BXOJHOH HMH(OPMALUU U BO3BpALLAET B TOUKY BBbI30BA
(B KOMaHOHYIO CTPOKYy) Ilejioe uucao. [lajee B (PUTYPHBIX CKOO-
Kax COMEpPKaTCsl ONepaTopbl, COCTaBJsAMIIee Teao (PYHKUHUH main ().
B 9-#1 cTpoke co3patoTcsl TpU LeJOUYUCTeHHble NlepeMeHHble. B obiiem
c/ydae UMeHa IepeMeHHBbIX MOTYT COlepKaTb CTPOUHbIE U IIPOMUCHBIE
JJATUHCKHe OyKBbI, UH(PPLl U CUMBOJ NIOAUYEPKUBAHUS; HAUMHATD PEKO-
MeHJAyeTCsl ¢ MaJeHbKOH OyKBBI U 3ampelaercs ¢ Hudpol. B cTpokax
11—14 (u nanee B 22 u 23) BbI3bIBAIOTCS OGUONHOTEUHbIE (DYHKIHNH,
OTBeualollre 3a BbIBOA MH(OPMALUK Ha 3KPaH U CUYUTBIBAaHUE JAHHBIX
c ksaaBuatypel. OOpallaem Balle BHHMaHHe, YTO B NpOCTeHIlIeM Ba-
puante (cM. ctpoku 11 u 13) mepBBIM U €IMHCTBEHHBIM MapaMeTPOM
(pyHKUMM BbIBONa printf () ABJseTCs 3aKJIOYEHHBIA B IBOMHbIE Ka-
BBIUKH TEKCT, MoJJIeKalui neyatu. Ecin, nomumo TekcTa, TpedyeTcs
BBIIATh Ha dKPaH COMNEPKHUMOe HEKOTOPOH TepeMeHHOH (cTpoka 23),
TO 4Yepe3 3amfiTyl0 BTOPBIM IapaMeTpPOM YKasblBaeTcsl ee HMs —
3TO obecrnevyuBaeT repefady cooepiuumoeo nepeMeHHoW B (PYHKLHIO
printf(). B 3stom csayuyae 3ak/ioyeHHBIH B [BOHHBIE KaBbIYKU
TEKCT J0J2KeH 00513aTeJIbHO COepKaTb MOCJAeN0BATeNbHOCTb CUMBO-
JIOB, HAaUMHAWOILLYIOCS C YNPaBJSAOLIEr0 CUMBOJA % U 3aKaHYMBAIO-
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LL1yl0CS CUMBOJIOM — KJIIOUOM (popMaTa, KoTopasi yKa3blBaeT MO3ULHI0
OJ51 Te4aTh W perJaMeHTHpYyeT MpaBUJa BBIBOAA COOTBETCTBYIOLLEH
nepeMeHHOH. B paHHOM mnpuMepe $d O3HadaeT, 4TO COAEPKUMOE
nepenaBaeMoy IMepeMeHHOH HeOOXOAUMO MPOHWHTEPNPETHPOBATh KakK
11eJI0€ YUCJIO U pacredaTath ero B CTaHAAPTHOM AecsATHYHOM (decimal
integer) ¢opmate. B TekcT Takxke mnoGaBieH YMPaBJSIONIAH CHM-
BoJ \n; BblJaua ero Ha 3KpaH MePeBOAMUT Kypcop MeyaTd B Hadajo
caenywoued cTpoku. [Ipu XKenaHuM MOXKHO pacneyaTtatb COAEepPKUMOe
Cpasy HeCKOJbKUX MepeMeHHBIX (cTpoka 22).

B 6asoBom Bapuante (cM. cTpoku 12 u 14) mepBbiM mapaMeTpom
¢yHkuMM scanf () sBJseTCs 3aKJ/JHOUeHHass B JBOWHbIE KaBbIUKU
CTPOKa, CofepxKalllasi ynpaB/sOLIUA CUMBOJ % U KJiod ¢opmata d.
A nanee mocse 3ansiTod nepenaercs adpec nepeMeHHOH (T. e. ampec
SYEUKH MaMATH, TAe COAEPXKUMOEe COOTBETCTBYIOLIEH MepeMEeHHOU
XpaHuTCs). BeraucseHue agpeca OCyIIecTB/ISIETCS C TOMOILBIO YHAp-
HOU omepauuu & B cjaydae ycreunrHoro CUMTbIBAHUS AAHHBIX (DyHK-
uuda scanf () sanuiuer mnoJydeHHOE LeJ0e YHUCJI0 10 YKA3aHHOMY
azpecy.

3a Mouck MHHHMYyMa OTBeuaeT YCJOBHBIN omepatop if —else (cm.
ctpoku 16—20). Ecau ycioBue (a <b) HCTHHHO, TO BBIMOJIHSETCS
OJIOK OMepaTopoB, 3alIUCAHHbIN 3a I1aHHBIM YCJIOBHEM, T. €. CTPoKa 17;
MHaue BbIMOJHSIETCS OJIOK OMepaTopoB 3a KJIIOUEBBIM CJOBOM else,
T. €. cTpoka 19.

Jloruyeckre yacTu nmporpaMMbl pasfesieHbl OJHOCTPOUHBIMH KOM-
MeHTapusimu (ctpoku 10, 15 u 21), npenHasHaueHHBIMU AJis 00Jer-
YeHHUS] UTEHUS] KOJa W TaKxKe HUCKJI0YaeMbIMU W3 TeKCTa Ha 3Tare
MpenpoLecCUpPOBaAHHUS.

Onepatop return 0; ofecrneynBaeT BBIXOA M3 (PYHKIUH
main(), T. e. BO3BpalleHHe B KOMaHAHYI CTPOKY, OTKYyAa
COOTBETCTBYIOLLUMH HCMOJNHAEMBIH (aia Obln 3anyuleH. [IpuHsATO
CUMUTaTh, UTO 4YMUcyao () 03HAYaeT LITaTHOE 3aBeplleHHe MPOrpaMMBbl.

3ameuanne. B naHHOM cjiyuyae TeKCT HamucaH 0e3 ydyeTa MpPHH-
UNa MPOLEAYPHOr0 MPOrpaMMHPOBAHHUSA: BCs paboTa peasM30BaHa
B elIMHCTBEHHOH (YHKIUM main(). DTo MPUHATO CUUTAThb Hempa-
BUJIbHBIM K HErpaMOTHBIM Jaxke [Jis MPOCThIX mporpamm. [lpu pe-
LIeHWHU JII0O0M 3aaUM HYXKHO BBIIE€JNUTb HE3aBUCHMble JIOTHYECKHE U
aJropuTMuyeckue OJIOKH, OTBedalolllhe 32 pa3Hble 3Tallbl aJrOpUTMa,
U 0pOPMHUTH UX B BUJE OTAENbHBIX PYHKIUH. B 1aHHOM TpUBHAIbHOM
TpUMepe TOKe MOXKHO yKa3aTh JIBe UacTh: UHTepdelcHas JyacTh (T. e.
o0llleHHe C TOJIb30BaTesieM, BBOJA NAHHBIX W BBIBON pe3y/abTaTa) U
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BBIYMC/ANTENbHAS YacTb (mouck mMuHUMyMa). [lostomy mnepenuinem
NPOrpaMMy 3aHOBO, BBIJEJHB BBIYHACJIUTEJNbHYIO 4aCTb B OTHAEJBHYIO
(YHKLHIO, a 320[HO MPOJEMOHCTPUPYEM NPyTHe KOHCTPYKLHUHU U BO3-
MOXXKHOCTHU f13blKa. PelleHus mnocjenyolux 3anad pPeKOMeHOYyeTCs
opOpMJIATE C YUYETOM JAaHHOIO 3aMeYaHMSs, T. €. BbIAeJIsAS JIOTMYeCKU
He3aBUCUMble YACTHU aJTOPUTMa B OTHeJIbHblE (DYHKLHH.

1 #include <stdio.h>

2

3

4

int Min(int, int);

int main(void) {
int a, b, abMin;
printf ("Beegure nemwrie a u b \t");
scanf ("%d%d", &a, &b);
abMin = Min(a, b);
printf("min(%d, %$d) = %d\n", a, b, abMin);
return O0;

}

int Min(int x, int y) {
int z;
z = (x<y) ? x :y;
return z;

KomnunsaTtop 6yneT aHaau3UpOBaTh MPeACTABJAEHHBIA MPOrpaMM-
HBIA KOJ CBEPXY BHH3, UCIIOJHEHHE TMPOTrpaMMbl HaUHeTCsl ¢ PYHKUUU
main (). B nepBo#i cTpoke MPOUCXOAUT MOAKJOUEHHUE 3ar0JJOBOUHOTO
(paiina, HeoOXOOMMOrO0 B JNAHHOM CJyyae [Jisg KOPPEKTHOH paboThl
¢yHkuud printf () u scanf (). Bo BTOpo# cTpoke Ha BHeILIHEM
YPOBHe, T. €. BHe Tesa main(), omnpenensieTcsi HOBbIU OOBEKT —
(GyHKIMS ¢ UMeHeM Min (), 3aBUcsLasi OT ABYX LI€JOUHCJAEHHBIX TIe-
peMeHHBbIX W BO3Bpallamllas uejaoe uncao. FMimeHna dbyHKIUE cTposT-
csl 110 TeM 2Ke MpaBuJaM, 4YTO U HMeHa repeMeHHbIX. PekomeHnyeTcs
UMeHa (PYHKUUH HAaYUMHATb C 3aryiaBHOW OYKBHI.

DyHKIUA — 3TO T'pyINa ONepaTopoB, BblAEJEHHBIX B OTAEJNbHbIH
CaMOJOCTATOUHbIH OJIOK, KOTOPOMY TMPUCBOEHO YHHUKAJbHOE HMS.
B nmanHoM cJsydae 3TO omepartopbl, 3aKJOUeHHble MeXAy OTKpPbIBa-
ored (ctpoka 11) u 3akpoiBatoilein (cTpoka 15) purypHbMU CKOO-
kamu. [IpenBaputesbHOe onucaHue MpPOTOTHNA (PYHKLUHUU B CTPOKe 2
M03BOJISIET KOMIUJIATOPY OPraHW30BaThb U3 CTPOKH 7 ee KOPPEKTHBIN
BBI30B, T. €. Mepeauy napaMeTpoB U npueMm pesyabrarta. [Ipotorun
(3arosioBoK) (PYHKIIMH JOJI2KEH COMEepPKAaTh MepeuncJeHHble uepes 3a-
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MSATYI0 THUIBl BXOAHBIX MapaMeTpoB (IJis HATJASIAHOCTH MOXKHO yKa-
3bIBaTh U UMEHa COOTBETCTBYIOIIUX MEPEMEHHBIX), a TAKXKe THUI BO3-
BpallaemMoro 3HaueHus. [IpoToTun He06XOAMMO ONMUCaTh HA BHELHEM
YPOBHE U JI0 TIEPBOTO BbI30Ba (PYHKIHHU.

BrI30B (DyHKIIMM — 3TO Nepexof, K BbINOJHEHUIO ONepaTopoB CO-
oTBeTcTBYyIOLLero 6sokKa. [Ipu McnosHeHHWH onepaTopoB KOHKPETHOU
(PYHKLMU Mbl HAXOAHWMCS BHYTPHU ee OJIOKA, MOTOMY HAM HENOCTYTI-
Hbl MepeMeHHble WHbIX (yHKIUH. CjenoBaTe/ibHO, BCe HEOOXOAUMbBIE
3HaueHus1 TpebyeTcs nepenatb B (PYHKLHIO B MOMEHT BbI30Ba.

B naHHOM csy4ae npu BbI30oBe (PyHKUMM Min() U3 CTpoku 7
COZlepKHMOe TepeMeHHbIX a, b KOMUPYeTCsl COOTBETCTBEHHO B iUelKU
X, y, onucaHHele B cTpoke ll. O6paliiaeM BHMUMaHHe, UTO JOOe
U3MeHeHHe MepeMeHHbIX X, Y BHYTPU (PyHKUUHU Min () He moBJjeuer
M3MeHeHHe colepKuMoro a, b.

B cTpoke 12 cosnaetcs HOoBas repeMeHHasi z, B CTpoke 13 ee 3Ha-
YyeHHe BBIYUCJSETCS TOCPEACTBOM TEPHAPHOTO OlepaTopa «3HaK BO-
npocas. [Ipu BeIMoSHEHUU orepaTopa MPOBePsieTCs CTOsIlee B CKOO-
KaxX JIOTHYecKoe YCJIOBUe; €CJU OHO MUCTHUHHO, TO MepeMeHHOH z
MPUCBAUBAETCA COAEpPXKUMOe MepeMeHHOH X, HHaue — COAepKUMOoe
NepeMEeHHOH V.

Ilanee (ctpoka 14) omepartop return z; obecrneydBaeT BO3BpaT
B TOUKY BBbI30Ba (T. €. B CTPOKYy 7) WU TPUCBOEHHE BO3BPAIaeMOI0
3HaueHUs1 z TMepeMeHHOH abMin. 3areM HauWHaeTCsl BBINIOJHEHHE
CJeqyIOIUX ONepaTopoB (PyHKUMH main(), T. e. cTpok 8 u 9.
C 3TOro MOMeHTa NepeMeHHble X, Y, Z CTAHOBSATCS HEAOCTYIHHI.

3ameuanue. [leuataemblii (QyHkiuedr printf() Ttexct (cwm.
CTPOKH O U 8) CONEP:KHUT yMPaBJsIOLIMe CUMBOJBI \n (HOBasi CTPOKA)
u \t (trabynsuusi). X ucrnosb3oBaHHe MO3BOJISIET OPraHU30BaTh Ha-
rAsiaHbld uHTepdeic. OTMeTuM, uto \n caedyem 6ceeda noOABMAATH
B KOHel| BblJaBaeMblX COOOLIEHHH MPU TMOUCKe OLIMOOK B MpPOTrpaMme
MeTOAOM OTJaf0uHOH mneuyatu. [JleJo B TOM, UTO OTBeuvawollde 3a
BbIBOZL OUOMOTEeUHble (PYHKLHUU NPeBAPUTENbHO HAKAIJIMBAIOT HEKO-
TOpPOe J0CTAaTOUYHO OO0JbllIOe KOJHUYECTBO CHMBOJIOB B CIElHAJbHOM
Oydepe U TOJNBKO MOTOM IMepefarT 3TU CHMBOJIBI Ha YCTPOHCTBO
BbIBOA. Ecsiv mporpaMMa aBapuUHO 3aBeplIaeTcsi, TO COMAEPKUMOe
oydepa tepsiercsi. CuMBos \n MouTH Bcerga obecrneyrnBaeT AOCPOU-
HOe MpoTajJKuBaHUe Oydepa medyaTd — BblAa4y €ro COAEP:KHUMOro Ha
9KpaH HEe3aBUCUMO OT CTeleHU 3aroJHeHUs.

3ameuaHue. B paccmorpeHHbIX — mpumepax — (yHKIUS
int main(void) He uMeeT BXOTHBIX MapaMeTPOB (HA 3TO yKa3bIBaeT
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KJao4yeBoe c¢joBo void), a B KadecTBe pe3y/bTaTa BO3BpallaeT
B TOUKY CBOero BbI30Ba uucjao Tuna int. Tak kak ¢yHKIUSA
BbI3bIBAETCS M3 WHTEpIpeTatopa KOMaHA, TO €My W INpeaHa3HaueHa
BO3BpallaeMas onepatopoM return BesnyuHa. bosblinHeTBO Bepcuii
UHTEPIIPETATOPOB COXPAHSAIOT KO BbIXOAA IMOCJeIHEH KOMaH[bl
B CHUCTEMHOH IMepeMeHHOW C MMEeHeM $7?, a ee COIepKHUMOe MOXKHO
nocMoTpeTh, HabpaB echo $7? B KOMaHAHOH CTPOKe.

3amaua 1-1-2. Hafinute MakCUMyM M3 LeJbIX YUCEJ a U b.

3apmaua 1-1-3. Beiuncante Moay/b 11eJ0T0 YUCIA X.

Ykaszanue.

int imod(int);
int imod(int x) {

it (x < 0)
return (-x);
else

return x;

[IpencraBnenHass  QyHKUMS ~ SIBJAsSIeTCS  aHAJAOrOM  (PYyHKIIUH
int abs(int) wu3 craHmapTHOH OHUOJHOTEKH (3aroJIOBOUYHBINA (ai
stdlib.h).

3apmaua 1-1-4. 3aMeHuTe ComepKUMOe a Ha |al.

Ykazanue. Hanpumep, if (a < 0) a = -a; [lpennoxure pe-
IIeHHe Ha OCHOBE OfepaTopa «3HaK BOMPOCA».

3anpaua 1-1-5. Haiinute 3Hak uesoro uucnaa a, T. €. peanusyurte
¢ynkuuio int sign(int a), roe

1, a>0,
sign(a) =40, a=0,
—1, a<O.

Samaua 1-1-6. [{ssg 3agaHHBIX LeJBIX 4YHUCeJ a, b, ¢ HaHuguUTe
KOJIMYECTBO LeJIOYUCIeHHbIX pelleHUH ypaBHeHHUd a - x + b = c. Pac-
CMOTPHTE BCe BO3MOXKHbI€ BAPUAHTHI.

Ykasanue. Ilpu pelieHnn ynoOHO HUCIOJAB30BATH ONEPATOPBI CPaB-
HeHUsI == (paBHO) U != (He paBHO).

Tak kak BbluKcIeHHUS OynyT NPOXOAUTH B PAMKaX LEJOYHUCIEHHOH
apupMeTHKH C «OKPYTJeHHEM BHHU3», TO, HallpUMep, [Jisi HEHYJIEeBOro
3HAUEHHS KO3(PPULHEHTA a MOXKHO (hOPMa/IbHO BEIYUCIHUTD X, 4 3aT€M
MIPOBEPUTH, UTO HAUNEHHOE YHUCJIO SBJASETCH KOPHEM.
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3amaua 1-1-7. Jlng 3agaHHOro NeHCTBUTENBHOrO MapameTrpa a
HafiguTe HanboJbliee U3 uncesa 10a+7 u a2 — 2a + 1.

Pewernue. JIns paboThbl ¢ 1eHCTBUTENbHBIMH UHCAaMU B sidbike C
umerotess tunbl float, double un long double, ortnnuyaroiyecss Ko-
JIMYECTBOM TMaMsTH, BbIAeJsieMON O/ UX XPaHEHUSs, U KaK CJel-
CTBUE, AMAMA30HOM JOMYCTUMbIX 3HaueHUH. OOuIMe mpaBuaa paboThl
C YKa3aHHBIMHU THIAMH{ TOXO0XKH, MO3TOMY B TMOJOOHBIX 3amadyax Mbl
00bIYHO OyzeM Hcnosb3oBaTh TUN double kKak HauboJee MOMYJSPHBIN.
[IpuBenem UeHTpabHYIO YaCTh «CHAPTAHCKOT'O0 BaphaHTa» PelleHHs:

double a, f1, f2, fMax;
scanf("%1f", &a);
f1 =10 * a + 7;

f2 =a *a-2*a+ 1;
it (£1 > £2){
fMax = f1;
}
else{
fMax = £f2;
}

printf("%$1f\n", fMax);

U TOJIHOE pelleHHe C BblIeJeHHeM KaxXKJ0ro JOrMyecKoro liara B OT-
JNeJbHYI0 (DYHKUHUIO:

#include <stdio.h>

/*——— IporoTuns QyHKUUNE ---*/

double Max(double, double);

double F1(double);

double F2(double);

/*-—- T'naBHasaA QyHKUUA —-—-%*/

int main(void) {
double a, fMax;
printf ("Beegure a ");
scanf ("%1f", &a);
fMax = Max(Fl(a), F2(a));
printf("Makcumym u3 Fl(a) u F2(a) ");
printf("ona a = $1f pasen %1f\n", a, fMax);
return O0;
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/*—-——- BcrnoMmoraresnbHhHe QYyHKIUN ———%*/
double Fl(double a) {
return (10 * a + 7);
}
double F2(double a)
return (a * a - 2

{

*a + 1);

}

/*-—- Pabouasa QyHKUua -—-*/

double Max(double y1, double y2) {
return (yl > y2) ? yl : y2;

3apaua 1-1-8. [Ins 3amaHHOrO [NEHCTBUTEJBHOTO X BbIOEpUTE
HauOoJblliee U3 CJENYIOUIUX YUCeJ:

x* -3, 5(x—12)(x+2), 17x+1, (x+1)(x+2)(x—3)—10.

3amaua 1-1-9. [IpoBepbTe, NpuHANIEKUT J1 BellleCTBEHHOE YHC-
JIO X OTPe3Ky [a, b].

Pewenue. IlpuBeneM TOJBKO HCKOMYK (PYHKLMIO. Tak Kak OT-
BeTOM (pOPMaJsIbHO SIBJSIETCS HE YHCJIO, a yTBepPKAeHUe — MpPHUHAAJe-
KUT UJIU HET, TO HYKHO MpeNCTaBUThb pe3y/bTaT paboThl (PYyHKLUHUU
B BHJE YCJOBHBIX UYMCJOBBIX 3HaUeHUH — Kofa Bo3BpaTa. Hanpuwmep,
B HallleM CJydyae Mbl MOXEM CYHUTaTh, 4TO 4UHcJ0 (0 COOTBETCTBYET
«MOTIaIaHUI0» B OTPe30K, a 3HayeHUs F1 MOKa3bIBalOT, CJeBa HJIH
CIpaBa OT OTPe3Ka PacCIOJIOKEHO YUCJIO X.

int Inside(double x, double a, double b);
int Inside(double x, double a, double b) {
int answer = 0;
if (x > b) answer = 1;
if (x < a) answer = -1;
return answer;

OtmeTuM, 4TO PYHKUHMS U3 3a1a4u 1-1-5 HMeeT MoXoXKy CTPYyK-
Typy.

3ameuanue. B OosbliMHCTBe coBpeMeHHbIX DBM nelicTBUTENb-
Hble UMUCJIA XPAHATCA B (hopMmarte ¢ naasarouieti mouykoi, 4To UMeeT
cBoto crienuduky (cMm. raaBy 2). Hanpumep, 3HadeHus, BBIUUCJIEH-
Hble 10 MaTeMaTHUeCKU 3KBHUBAJIEHTHBIM, HO Pa3HbIM IO CTPYKTYype
(dopmysam, MOryT OTIMYATHCS B MJAMIIUX pa3psiax, T. €. OKaxKyT-
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c (opMasnbHO pas3HbIMU. Kak cjencTBHe, CpaBHeHHe Ha PaBEHCTBO
nByx nepemeHHbix Tuna double (a takxke float u long double) e
ABJISIETCA KOPPEKTHBIM NEHCTBUEM: OOBIUHO KOMIMJSTOD BBIAAET MO
3TOMY TOBOAY MpeaynpexieHHWe, a HWHOTAA TaKas onepauusi Bo0O-
llle 3ampellaeTcss HaCTpOMKaMu KomnuJastopa. Hanpumep, B naHHOM
cayudae npu a = 0,3, b = 0,7 1 BBegeHHOM ¢ KJaBuaTypsl x = 0,3
He rapaHtupyetcs, 4To (PyHKUHS BepHeT answer = 0. OTmerum
TakxKe, YTO [/ MOAOOHBIX 3a7au He PEeKOMEHIYeTCs HCI0Jb30BaTh
MeHee YHHUBEPCaJbHYI0 KOHCTPYKLHIO

if ((a - x) * (b - x) <=0) {
// x us [a,Db]

} else {
// x BHe [a,b]

}

B nanHoMm ciyuae, Hampumep, MPU AOCTaTOYHO GOJMBIIMX (HO AOMY-
CTUMbIX) BXOIHBIX MapaMeTpax Mbl MOXKEM B pe3yJbTaTe YMHOXKEHHS
MOJIYYUTh TepernoJHeHue.

3amaua 1-1-10. [IpoBepbTe, NPUHAANEKHUT JIK UUCJO X 0OBEIH-
HeHHI0 oTpe3kos [1,11], [101, 1001].

3apaua 1-1-11. [IpoBepbTe, NPUHALJIEKHUT JH YUCJIO X 0ObeNHU-
HEeHHUIO U/UJM NepecedeHHIo oTpe3koB [al, bl], [a2, b2].

3anpaua 1-1-12. [IpoBepbTe, NpUHAANEKUT JU YHCJIO X UHTEPBA-
aam (al,bl), (a2,b2), (a3,b3), U ecau NMPUHAILIEKHUT, TO YKAXKUTE
HOMep KaxKJ0ro Takoro WHTepBaJa.

Ykazanue. PellleHHe HYXHO OQOPMHUTb B BHAE TPeXKPaTHOIrO
MOCJeI0BaTeNbHOI0 BbI30Ba (PYHKUMH THNa Inside() u3 3agauu
1-1-9.

3agaua 1-1-13. Beruucaunre

la| + [bl,  [lal = [bl], [la+Db| —Ja—Dbl|.

YKkasanue. PellleHre Hy>KHO 0()OPMHUTb B BUE MOCJIEN0BATENbHBIX
U BJIOKEHHBIX BbI30BOB (hyHKUMU Monyasi: int abs (int) ngas uesnsix
yuces (ctaHmapTHasi OUOJMOTEKA, 3ar0JI0OBOYHBIH (hailn stdlib.h),
double fabs (double) a/s BellecTBEHHBIX UKhces (MaTeMaTHUecKas
OubJsnoTeKa, 3aroJioBoUHbld (paus math.h, kawou -1m npu cOopke
(TMHKOBKE) HCIOJIHsIeMOro exe-aiina).

3amaua 1-1-14. 3aMeHuTe comep:KHMOe a Ha 3HauyeHUe a + b,
colepKUMoe b Ha 3HaueHHe a — b 0e3 WCMOJIb30BAHUS NOTNOJHUTENb-
HBIX MepeMeHHBIX.
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3amaua 1-1-15. [lomensiiiTe comepxkrmoe a U b Mectamu 6e3
MCI0Jb30BaHHUS NOMOJHUTEbHBIX MepeMeHHbIX.

Ykasanue. Cm. 3agauy 1-1-14. He crout 6e3 HeoOXOOUMOCTH
MCIOJIb30BaTh NAHHBIA MPUEM — 3TO He TOJbKO JeJiaeT KOJ «HEeIMpo-
3pauHbIM», HO U MOXKET, HarnpuMmep Npu OOJbIIMX 3HAUEHUSX a U b,
MPUBECTH K OIIMOOUHOMY OTBETY B pe3y/bTaTe MepernosHeHHs.

3amaua 1-1-16. Haligure cymmy sum = 1+ ... + n ¢ HCIOJb-
30BaHMEM KOHCTPYKUMHM UuKJaa for (). HamomHum, 4To sum =
=n(n+1)/2.

Pewerue.

int NatSum(int);
int NatSum(int n) {
int sum = 0, 1i;
for (i = 1; i <= n; i++) {
sum += i;
}

return sum;

3apaua 1-1-17. Halingute Besnuuny n! =1-2- ... -n. Pacyern
MPOBEMTE HA OCHOBE CJENYIOIIUX TUIOB NAHHBIX, [leyaTasi pe3y/bTar
10 COOTBETCTBYIOLLlEMY (hopMaTy:

short int "shd"
unsigned short int "Shu"
int "&d"

unsigned int "su"

long int "E1d"
unsigned long int "Elu"
long long int "$11d"
unsigned long long int "$1lu"
size t "gzu"

B 3aBucHUMOCTH OT apXHUTeKTypbl Hcmosab3yemMod DBM u Ha-
CTPOEK KOMIHUJSTOpPA AJS TepPeMEHHBbIX KaxKIOr0 THIA BbIAEJSETCS
CBO€ KOJIM4eCTBO 0ailT, y3HATh €ro MOXKHO C IOMOILbIO OlepaTopa
sizeof (uMs1 Tuma), BO3BpallaloLIero nepeMeHHyl Tuna size_t, mo
cyTu 6e33HakoBoe Lesoe. OnpenesneHue pa3mepa Mo3BOJSET AJS KaxK-
JOro Tuna emle 10 (PAaKTHUYeCKOro BBbIYMCJIEHHS (paKTopuasa HaWTh
HauboJiblllee 3HAUeHUEe N, AJs1 KOTOPOro MpPOorpaMMa BbIAACT BEpPHBIN
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OTBeT. DKCIEePUMEeHTaNbHO MPOBEPbTE MPABUJIBHOCTb TEOPETHUYECKUX
OLIEHOK.

3apaua 1-1-18. Haligute cymMy nepBBIX KpaTHBIX 7 U He Kpart-
HbIX 11 4uHces NPU yCJOBUM, UTO 3HAYEHHE CYMMbl He MPEBOCXOAUT
sMax.

Peuienue.

int Sum7MultllNonMult(int sMax);
int Sum7MultllNonMult(int sMax) {
int sum = 0, i;
for (i = 1; ; i++) {

if (i $ 7 !'= 0) continue;
if (i % 11 == 0) continue;
if (sum + i > sMax) break;

sum += i;
}

return sum;

S3amaua 1-1-19. [{ng 3amadubix n > 1 U nkMax > 0 Haigute
BEJHUYHUHY sum = 0+ nY + n! + ...+ n IJIS MaKCUMaJbHOTro Kk, y10-
BJIETBOPAIOILEr0 yc0BHI0 n* < nkMax.

Ykasanue. Cuutasi, 4TO AOMYCTUMO pelleHHe CO CJ0XKHOCTBIO
O(k) meiicTBuii, peasnusyeM ajropuT™M Ha OCHOBe IHKJa while ():

double BoundSum(double n, double nkMax);
double BoundSum(double n, double nkMax) {
double sum = 0;
double nk = 1;
while (nk < nkMax) {
sum += nk;
nk *= n;
}

return sum;

OTMeTHM, 4TO, UCTOJIb3Ysl TOXKIECTBO

1 o) (1 - 1—n*!
sum:( Tt 1t?1) (1-n) _ 1i1n , n#l,

C MOMOLIbIO (DYHKIMHA MaTeMaTHYeCKOH OUOJHUOTEKH
double log(double) (ramypanrvroiti sorapudm),
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double pow (double) (Bo3BeaeHHE B CTEIEHb),
int round (double) (okpyrsieHue K OJMKaUIIEMY IEJOMY)
MOXKHO aHaJUTHUUECKH BBIYUCJIUTH COOTBETCTBYIOLlee 3HayeHHe k u
UCKOMYIO0 cyMMy. HamomHuM, UTO A/l UCTMOJIb30BaHUS (PYHKLUUH U3
MaTeMaTHU4eCKol OUONHOTEKH CJefAyeT MOAKJYUTh 3aroJOBOUYHBIN
a1 math.h U ykasate kK04 -1lm npd cOOpKe HCIOJHAEMOrO
exe-haiaa.
3amaua 1-1-20. O6ecneubte B 3agaue 1-1-19 BBox ¢ KJaBUATYPHI
MOJIO’KUTEeNbHOro 3HayeHus nkMax.
Ykaszanue. Hanpuwmep,

do {
printf ("BBeguTe mnoJyioxuTesIbHOe uuciyo nkMax ");
scanf ("%1f", &nkMax);

} while (nkMax <= 0);

3agaua 1-1-21. PeanusyiiTe «KaJbKyasiTop» MAJs BbINOJHEHUS
6a30BbIX AeUCTBUH ¢ UeJbiMUA uhcaamMu. DyHKUKUS main () Ao/KHA
OTBeuaTh 3a BBOJ KOJAa apu(pMeTUUYecKod orepaunuu (1iesoro 4yucna)
M HeOoOXONMUMBIX NAHHBIX, 32 BBI30B COOTBETCTBYMOLIEH (DYHKLHH U
neyatb pesyJsbTarta.

Ykaszanue. PaboTy «Ka/abKyJasaTopa» MOXKHO O(MOPMHUTb B BHIE
0eCKOHEUHOro LHKJ/a CJeAYIollero BUa:

while (1) {
scanf ("%d", &code);
if (code < 0) break;
if (code == 0) PrnMenu();
if (code == 1) {
scanf ("%dsd", &x, &y);
printf("%d + %d = %d\n", x, y, Sum(x, y));
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3amaua 1-1-22. [lo 3agaHHbIM TapameTpaM H300paKeHWH (Ha-

TpUMep, BBICOTE U ILIMPHUHE PUCYHKA) BBIBEAUTE HA SKPAH MCEBAOTPa-
(pryeckue KapTUHKHU CJeyI0llero BUA:

Kk k), kkk*k*%x * * % % % % * *
*khkhkkkkk*kx*k * % * % % % * % % * % %
*kkhkkkkkk*k*k * % % * % % * k k%% *
*khkkkkkk*k*k * % % % * % * )k Kk kk k% * % %
*kkkkkkk*k * %k % % * * Kk kkkkkk*k * k% k% %
Puc. 1 Puc. 2 Puc. 3 Puc. 4 Puc. 5
* * *kkhkkkhkkkhkkkkx*k * *
* % * % * * * *
* % % * % % * * * *
* % * % * * * *
* * *kkhkkkkhkkhkk*xk*k * *
Puc. 6 Puc. 7 Puc. 8 Puc. 9 Puc. 10
Ykaszanue. Hanpuwmep,
void Pict8(int nx, int ny);
void Pict8(int nx, int ny) {
int i, j;
for (j = 0; j < nx; j++) printf("*");
printf("\n");
for (i = 1; 1 < ny - 1; i++) {
printf("*");
for (J = 1; jJj < nx - 1; j++) printf(" ");
printf("*\n");
}
for (3 = 0; j < nx; Jj++) printf("*");

}

printf("\n");

Kak orpabotaer ¢pyHkuus aas nx,ny < 0?

To Pict5()

3ameuanne. Eciu peanuszosaHa pyHkuusa Pict4 () aas puc. 4,
MOKeT ObITb IOJlyueHAa Ha OCHOBE MHOT'OKPAaTHOTO

(B maHHOM cJiyuae NBYKPATHOrO) Bbi3oBa Pict4 ().

3ameuanne. JI1g obecrnedenust B 3agade 1-1-22 BBoma MoJsoXKHU-

TeJbHbIX 3HaUYeHUH nx, ny MOXKHO HCIIOJIb30BATb KOHCTPYKIHUIO BH1d

do {

printf ("BeeouTe OBa HATYPAJIbLHEIX uucia \n");
scanf ("%d %d", &nx, &ny);
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} while ((nx <= 0) || (ny <= 0));

3ameuanue. PyHkuuss printf() mnoamepkuBaeT MeXaHU3M
escape-1ocye10BaTe/IbHOCTeH, MO3BOJIAIOIINNA  «PACKpALIUBATbL»
BbllaBaeMble Ha KOHCOJIb CUMBOJIbl, MEHSITb L[BeT (DOHA U YINPaBJATh
KOOpPAMHATAMU TMO3ULMU [e4yaTH, 4To, MO CYTH, SBJsSeTCS CTaHAAPT-
HBbIM YIIPOLLEHHBIM aHaJoroM OuUOJIHOTEeKH ncurses. Hanpuwmep:

/* BHbOUpaeM OOVWH M3 BOCBMHU LIBETOB [OJII CHUMBOJIOB
30 (uepHm#t); ... 37 (6bemmu); */

int color = 32; // 3eneHui

// ycTaHaBJIMBaeM IIBET CHUMBOJIOB:

printf("\033[%dm", color);

// yCTaHaBIMBaeM KOOPOWHATH I1€UYATH:

printf("\033[%d;%dH", vy, X);

// mneuaTaeMm TpebyeMHll TEKCT:

printf("**Green text**\n");

// obszaTenbHHN COPOC LIBETOB

// 0O CHUCTEMHEHX YCTaHOBOK:

printf("\033[0m");

// ouucTKa BKpaHa U COPOC KOOPOWHAT I€UaTH:

printf("\033[2J");

Samaua 1-1-23. na sagannbix sMax > 0, m, n HalguTe, UC-
noJb3yst KOHCTPYKUUU LKKJOB for, while, do-while, makcumanbHoe
sHadenue sum = 0+ 1+ (m +n) + ... + (m + k - n)¥, ynosnersops-
olee ycaoBrio sum < sMax. KoppekTHocTh HepaBeHcTBa sMax > (0
HeoOXOIHMMO KOHTPOJIMPOBATh Ha 3Talle BBOAA NAHHBIX.

3apaua 1-1-24. PeanusyiiTe KOHCTPYKUHH, oOecrnedyuBaioLile
BBOJL IBYX LeJIbBIX yucesa x1, X2 Npu yCJOBHH, YTO B pe3yJbTaTe

1) o6a uncsia NOJKHBI OKA3aThCsl MOJOXKUTETbHBIMH;

2) mepBOe YHCJIO HEOTPHIIATEJBHO;
3) X0Tsi 6bl OMHO YUCJIO HEOTPHUIIATEJBHO;

4) POBHO OJHO YMCJIO MOJIOXKHUTEJBHO.
JLs Ka)kJIoro MyHKTa MPEeJIOoXKUTEe TPU pelleHHss (Ha OCHOBe LIUKJIOB
for, while u do-while).
Ykasanue. HanpumMep, MOXKHO HCIOJb30BAaTh CJOXKHbIE YCJIOBHUS

C JIOTHYeCKHUMH omnepatopamu ! (He), && (1), | | (nam).
3apaua 1-1-25. Boiuncaure 3Hauenue (yHkuuu nll, 1. e. njs
HEYEeTHOTO N HAaWTH mpousdBefeHue 1-3-...-n, a g YETHOrO —

npousseneHue 2-4 - ... -n.
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Samaua 1-1-26. {19 1M0OJIOXKUTEJIBHOIO BElEeCTBEHHOr0 4HucJ/Ja n
HaiauTe OJMKalllee K HeMy LeJsoe yucao Bupa 7k + 5, pacreua-
TaliTe ero 3HayeHWe W 3HaueHHWe COOTBeTCTBYyMollero k. Peanusyiite
pellleHre W C UCMOJb30BAHHUEM LIUKJIA, U MO SIBHBIM (hOPMYJIaM.

3apmaua 1-1-27. Jlsns 3agaHHOr0 HEOTPULATEJNBHOTO LEJNOT0 YHC-
Jla n HaliiuTe ero HauOOJbIIUNA AeJUTeJb m, OTJUUYHBIA OT n.

Ykasanue. Jlns cnydasi n > 2 umeem

for m=n/ 2; m>1; m——) {
if (n $ m == 0) break;
}
if (m==1) {
printf ("Uucno %d saeBmsgeTca npocTmmM\n", n);
} else {
printf ("Haubonpmuii genurens ");
printf("uucna %d paBen %d\n", n, m);

Monupuuupyite Kon nis scex n = 0.
3amaua 1-1-28. Onpenenute, sBAseTCS JU BBeJeHHOE YHCJIO N

IPOCTBIM.
Yxasanue. HyxHO moc/ieoBaTebHO MPOBEPHTH IEJHMOCTb N Ha
yncaa 2,3,...,k, moka kxk < n, T. e. Ha yncsaa ot 2 10 /1.

3anpaua 1-1-29. PacneuataiitTe Bce nesuTeny 4yuc/aa n.

3apmaua 1-1-30. PacneuartaliTe Bce mpocTble NeJUTEH UYMUC/IA 1.

3amaua 1-1-31. PacneuaraiiTe passiokeHue 4UC/Ia N HA MPOCThIE
MHOXKHUTEJIH.

3apmaua 1-1-32. Haiinute n-e npoctoe 4yucJo.

3amaua 1-1-33. Halinute Bce mpocThle 4yuHcJaa, He MPEBOCXOIS-
1ue n.

Hoeu peasrusayuu. IIpocTelinéi cnocod pelieHHss — MocJjen0Ba-
TeJbHO TPOBEPSITh YMcaa 2,3, ... Ha mpocToTy (cM. 3amauy 1-1-28).
CyoxHocTb anroputMa O(n®/2). Ilns 6oMbIIMX 3HAYEHMH N JydIle
BOCITIO/Tb30BAThCSl AJTOPUTMAaMU THMA «pemeTo JpaTtocheHar (cM.
3agauu 1-7-17, 1-7-18).

3apaua 1-1-34. Beiuucaute, CKOJIbKO Pa3UYHBIX YIOPSAOYEH-
HbIX HAaOOpOB MJKMHBI k MOYHO COCTaBHTb M3 N PA3JUUHBIX TpeJ-
MeTOB, T. €. Haiinute 3Hadenue (yHkuumu AX = n!/(n — k)!. Tlpu
peasu3aluMy yuYTUTE BO3MOXKHOCTb MepernoJiHeHUs BeJudyuHbl n! /s
KOPPeKTHBIX 3HaueHui AK.
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3amaua 1-1-35. BeiuncnuTte, cKOMbKO pas3iMuHbBIX HaOOPOB MAJH-
Hbl kK MOXHO COCTaBUTb M3 N Pa3JUYHBIX CHMBOJIOB, T. €. HaWaUTe
Ck = n!/(n — k)!/k!. YuTuTe BO3MOXKHOCTb TepernoJHeHus n! s
KOPPeKTHbIX 3HaueHui CK.

3angaua 1-1-36. Haiinure N-e uucio Pubonauuu (Jleonapmo ITu-
3aHCKOTr'0), OIpele/sieMoe PeKyppPeHTHOH (hopMyion

f1:1, f2:1, fn: n—1+fn—2, n:3,4,...,N.

Ykasarnue. Bo3aMOXHBI peasn3allid Ha OCHOBe LIMKJIA, PEKYPCHH
(cm. 3amauy 1-9-6) 60 siBHO#H (HhOpMYyJsbl, OCHOBAHHOH Ha BeJMUYHHE
(14 +/5)/2, HasbiBaeMoii 30/J0TEIM CeUeHHeM.

unsigned long int FibonacciRecurrent(int N);
unsigned long int FibonacciRecurrent(int N) {
unsigned long fn;
unsigned long fn 2 =1, fn_ 1 = 1;
int n;
for (n = 3; n <= N; n++) {

fn = fn 1 + fn 2;
fn 2 = fn 1;
fn 1 = fn;

}

return fn;

#include <math.h>
unsigned long int FibonacciExplicit(int N);
unsigned long int FibonacciExplicit(int N) {
double sg5 = sqgrt(5.), fn;
fn = 1. / sgb *
(pow((1. + sg5) / 2., (double)N) -
pow((1l. - sg5) / 2., (double)N));
return (unsigned long int) lround(fn);

Ecin Ha Baweil OBM nonpnep:kuBaeTcsi MOJHOLEHHBIH THI
long double, 3anumatomuii 16 6aiit, To siBHas Gopmy/aa TakxKe MO-
»KeT ObITb peasiMi30BaHa ¢ ucrnosnb3oBaHueM long double sqgb5, fn;
¥ OMO6MMOTeYHbIX PyHKUUH sqrtl (), powl (), lroundl().

[lonesno cpaBHUTH 3(PPHEKTUBHOCTh NAHHBIX MOAXOMOB, T. €. HaM-
TH [ManasoH 3HadyeHUU N, Npu KOTOPBIX (DYHKLHH BBIAAKOT BEPHBIU
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OTBeT, U cpaBHUTb BpeMs pabdoTel npu OGosbwiux N. B OC Linux
UMeeTcsl CUCTeMHasi YTUJUTa time, BbI30B KOTOPOHW M3 KOMaHIHON
CTPOKHM B (opmaTe time ./a.exe N03BOJAET N0 3aBepLIEHUH pa-
OOTHl MOJYYUTh UH(POPMALHIO O BPEMEHHBEIX pecypcax, 3aTpayeHHbIX
Ha BBINIOJIHEHHE TPOTPAMMEI a . exe.

3amaua 1-1-37. I[IpoBepbTe, MOTYT /iU TPU BBEJEHHBIX YHUCJA a,
b, ¢ ABAATbCA NJHUHAMHU CTOPOH OLHOTO TPEYTrOJIbHHUKA.

3anaua 1-1-38. [IpoBepbTe, siBAAIOTCA JK TPU BBEEHHBIX UMCIa
a1, ag, asg IOCJeI0BaTeJbHbIMHA 3JeMEeHTAMHU apU(pMeTHUeCKOH Npo-
TPEeCCHH, T. €. YIOBJETBOPAIOT MU OHU (opmyJe a, = ay—1 +d, n =
=2,3.

3anaua 1-1-39. IlpoBepbTe, siBASAIOTCS JK TPU BBEIEHHBIX YMCIa
by, be, bs nocsenoBatesbHBIMU 3J€MEHTAMHU T€OMETPUUECKOH IpO-
TPEeCCHH, T. €. YIOBJETBOPSAIOT MU OHU dopmyJsie b, = gby_1, n =2, 3.

3apmaua 1-1-40. [IpoBepbTe, ABIAIOTCSA JU TPH BBEAEHHBIX UMUC/A
ai, aj, ax M0CJIeI0BaTeNbHBIMU (BO3MOXKHO, HEYIOpsJ0UeHHbIMH) dJ1e-
MeHTaMH apu(pMeTHUUeCKOH MPOTPeCcCHH.

3anaua 1-1-41. [IpoBepbTe, ABJAAIOTCS JU TPU BBEIEHHBIX UHC-
Ja b, b;, by mocnenoBaTebHBIMU (BO3MOXKHO, HEYIOPsIIOYEHHBIMH)
3/J1eMEHTaMH FeOMeTPHUYECKOHU MPOrpecCHuH.

3anpaua 1-1-42. Haligure ¢ nomouibto anroputma EBkiuna Hau-
O0JbIIMKA OOLMKA [e/UTeNb MOJOXKUTEJNbHBIX YHCEeJN M W 1, T. €.
nod = Hox(m, n).

Yxasanue. Anroputm EBkJMma oCHOBaH Ha  paBEHCTBe
Hox(m,n) = Hoa(m — n,n), m >n > 0.

unsigned int El(unsigned int m, unsigned int n);
unsigned int El(unsigned int m, unsigned int n) {
unsigned int nod;
while (1) {
== n) break;
)

nod = n;
return nod;
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Caenytoliasi peanusalus siBjasieTCs ONTHMHU3HPOBAHHOH Bepcuei
E1(). B nanHoM caydae Mbl TakxKe cudTaem, 4to m,n > 0.

unsigned int E2(unsigned int m, unsigned int n);
unsigned int E2(unsigned int m, unsigned int n) {
unsigned int c, nod;
if (m < n) {

c = m;
m = n;
n=c;

}

while (1) {
cC =m % n;
if (c == 0) break;
m n;
n c;

}

nod = nj;

return nod;

3apmaua 1-1-43. Haiinute xoTsi 66 OMHO pelieHue (X,y) ypaBHe-
HUSl B LIeJBIX UHCJAAX X - M + y - 0 = HOA(m, n).

Yxasarnue. Hanpumep, M0oKHO peasin30BaTh nepe6Gop MO LEJbIM
3HaueHusiMm x = 0,£1,42,.... B obuem caydae pelieHue HILETCS
MEeTOJIOM pacliupeHHOoro anroputMa EBkauna (cm. 3amauy 1-7-14).

3anpaua 1-1-44. Halinute HauMeHbllee o0lllee KPAaTHOE YHCEJ M
M n, T. e. HOK(m,n).

Yxazanue. [lpumenure popmyny Hoa(m, n)HoOK(m,n) = m - n.

dsbik C, gBJsASCh 3bIKOM OOIero Ha3HaueHHs, MPeNoCTaBJseT
BO3MOXKHOCTb MPAMOro aoctymna kK suedkam namsatu IBM. [locpen-
CTBOM YHapHOro omnepaTtopa sizeof () MOXKHO ONpeneJUTb pasmep
Ka)KJI0W IMepeMeHHOU, T. €. KOJIUYeCTBO OaHT, BbIAEJEHHBbIX /S ee
XpaHeHHUsl. YHapHBIA OmepaTop & IO3BOJAT BBIUMC/JAUTH aipec pas-
MellleHUsl COAEPXKHMMOTO MepeMeHHOH B omnepaTuBHOU nmamsaTu. Ecan
U3BECTEH aJpec pasMelleHUs] TepeMeHHOW U ee THUI, TO HMeeTCs
BO3MOXKHOCTb HEMOCPeNCTBEHHOr0 N0CTYMa K 3allUCaHHBIM M0 afpecy
IAHHBIMU — 32 3TO OTBedaeT YHapHbIA omepatop *. OTMeTHM, 4YTO
pa3Mep MepeMeHHOH ONpeNesisieTCsl ee TUIIOM U 3aBUCUT OT apXHUTeK-
Typel DBM u HacTpoek kKommuisitopa. Anpec nepeMeHHOH B HEKOTO-
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pOM CMBICJIe caydaiiHas BeJMUUHA: 3arPy3UrK UCIIONHSAEMBIX MOAYJ1el
noMeniaeT KoJ MPOrpaMMbl B He 3aHAATOe NPYTUMH MpOLecCaMU aj-
pecHoe MPOCTPAHCTBO, pa3Mellasl TaM BCe HEOOXONMMble NAaHHbIE.

Cuenyroluil Koa nokasbiBaeT 6a3oBble MpaBuJ/a paboThl ¢ aapeca-
MU TlepeMeHHBIX LieJsoro Tuna. PaboTa ¢ ykasareassMu APYrUX THUIIOB
peasiu3yeTcsl aHaJOTMYHO.

1 #include<stdio.h>

2

3

4

5

int main(void) {
size_t sv, sp; // cosmaTb Sv, Sp Tuma size t

int v; // co3maThb Vv TuUmoa int
int *p; // co3pgaTe p Tuma int*
p = &v; /* BHUWHCIJIMTL ajpec SUYelKHd V
U [PUCBOUTL [EPEMEHHOH p */
*p = 3; /* auemrke, amgpec KOTOPOMH

3alrcaH B II€peMeHHOMN D,
MIPUCBOUTEL 3 */

*p = *p + 14; /* yBEeJIUUUTL COLEPXUMOE SUEHKHU,
agpec KOTOpPOHM 3alucaH B P,
Ha 14 */

sv = sizeof(v);// ckombko 6aWT 3aHUMaAET V

sp = sizeof(p);// ckombko balT 3aHUMaAET P

printf("v = %d, &v = %p", v, (void *)p);

printf("sizeof(v) = %$zu\n", sv);

printf("sizeof(&v) = %$zu\n", sp):;

return 0;

PasbepeM mnpencrtaB/ieHHBIH KoA. Pe3ynbTaToM NpuUMeHEHHs oOrle-
patopa sizeof () K MPOU3BOJbHOMY OOBEKTY SIBJSETCS UUCIO0, UMEIO-
iee TUIM size_t — 0a30BbI 0€33HAKOBBIM LI€JIOUHCJIEHHBIA THUI, NPeJ-
Ha3HaueHHbIH [/ XpaHeHWs pasMepa MPOU3BOJBHOIO 00BbEKTa, pas-
MelLleHHOTO B OMepaTUBHOM mNaMsaATH. B cTpoke 3 cospatoTcsi mepe-
MeHHble SV, Sp TUNa size_t AJ5 MOCJAEAYIOIIero XpaHeHUs TaKUX
BEJIMYUH.

B cTpoke 5 cospmaercs mepemeHHas ¢ UMeHeM p Tuma int *.
OnucaHue TMepeMeHHOH B TOM 4YMCJe yKasblBaeT, UTO BeJUUHMHA *pP
umeer Tun int. B naHHyl0 nepeMeHHYI0 MOXHO 3amucaTb ajapec
NOCTYMHON LEeJOUHUCAEHHOH siYelKH, Kak 3TO CAeJaHO B CTpoke O.
3necb B pedy/bTaTe NPUMEHEHUS olepatopa & K IepeMeHHOH v THIa
int monydyeHa BequuMHa TUna int *, T. e. agpec pasMelleHUs V
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B omnepaTuBHOH mnamsitu. [lo ompenesneHuio pe3ysnbTaToM MpUMeHe-
HUSI orepaTopa * K MepeMeHHOH Tuma int * siBjsieTcs ComepKumMoe
COOTBeTCTBYMWlIeH sfueldku Tuma int. CjenoBaTesnbHO, B CTpPOKax 8
u 1l npoucxomuT 3anuch B AUeHKy V. YHapHble ONepaTopel *, &
MMeIOT HAaWBBICIIWH MPUOPUTET, MO3TOMY B CTpokax 6, 8, 11 ckobku
OMYIIIEeHHBI.

B ctpokax 14 u 15 BbIUHC/AsIETCS KOJHUECTBO GalT, 3aHUMaeMbIX
COOTBETCTBYIOLUIUMU OOBEKTAMHU B orepaTUBHOH mnamsaTu. Omnepatop
sizeof () MOXKeT MPUMEHSATbCH Kak K MepeMeHHOH, Tak U K TUIY, T. €.
JIOMyCTUMO oOpalleHue sp = sizeof (int *).

B crpokax 16—18 no/syueHHble BeIMYKHBl B COOTBETCTBUU C yKa-
3aHHBIM (hOpMATOM MeydaTarTcs Ha 3KpaH. OTMeTHM, 4TO MpH MeyaTu
anpec int * mpeobpasyercsd K 0e3JUKOMY aiapecy, T. e. K aapecy
Ha Tak Ha3blBaeMblil HeompeneseHHbld Tun void *. Takum o6pa-
30M, KJl0ueBoe cJ0BO void yKa3biBaeT Ha OTCYTCTBHE MapaMmeTrpa
y (byHKUHMH, a onucaHue void *t; o3HauaeT co3JaHHe TepeMeHHOU
C WMeHeM t, mpeaHa3HauUeHHOW MAJSI XpaHEHHUs ajpeca MepeMeHHON
HeoTpele/JeHHOro Tuma (T. e. afgpeca Kak 0e3JIMKOTo YHCJa).

dopmanbHO W pa3Mep MNPOU3BOJBHOTO 00BEKTa, WU ajgpec ero
pasMeuleHuss B naMatTd ODBM fBASIOTCA MONOXKHUTENbHBIMU LI€Jbl-
MH yucjaamd. OnHakKo I/ MpaBUJbHOW paboThl MPOrpamMMHOrO Kona
nonoOHble MepeMeHHble HeOOXOAMMO ONUCHIBATH YKA3aHHBIM BbIllIe
CII0COOOM.

Takum o6pa3om, K mepeMeHHOH, NpeqHa3HAYeHHOU /11 XpaHeHUs
azpeca, IOMYCTUMO MPUMEHSITb OMepaTop pasaapecanud *, oOpaiia-
ICb C ero MOMOLIbIO K COOTBETCTBYIOLLEH sAueliKke ¢ faHHbIMU. [TomuMo
3TOr0, paspelieHo MpubdaBJ/siTh K agpecy U BbIUUTATb W3 HEro IeJsoe
UUCJO0 U HAXONUTh PA3HOCTh JABYX aIpPEeCcOB OAHOTO THMA (CM. pas-
nen 1.3). Tlomyuaemblli pe3ysnbTaT onpenesisieTcss THIIOM YyKa3aTeJsl.
Anpeca paspellleHO CpaBHHBATb Ha COBMajJeHHe (T. €. HA PAaBEHCTBO).

Peann3oBaHHble B pacCMOTPEHHBIX paHee 3anadax (yHKUHUHA BO3-
Bpallaau He OoJjiee OQHOTO 3HAUYEHUS — 3TO OOYCJIOBJIEHO MPABUJIAMU
aspika C. s «06xona» NaHHOTO OorpaHHUYeHust yIoOHO HUCII0Nb30BaTh
nepeMeHHble YKa3aTeJbHOTO THMA, NpeqHAa3HAUeHHble I/ XpaHeHUs
anpecoB siyeek. Eciu B (hyHKUMIO MepefaeTcss agpec HEKOTOPOH TIe-
peMeHHO# (T. e., YCJOBHO, HOMep GaiTa, HauHWHasi ¢ KOTOPOTO B Ta-
MsiTH OBM XpaHUTCS ee COMePKUMOE), TO MOSIBJSIETCS BO3MOXKHOCTh
U3 (PYHKLMUHK HamnpsMyl0 3anucath MO yKa3aHHOMY aJpecy HYXKHoe



1.1. Bsedenue s a3vik C

29

3HaueHue. HaHOMHI/IM, 4uTo ILaHHbII;’1 MeXaHHU3M HCIIOJb3YyeTCA IpH

B3aUMOJEUCTBUU € OMOJIMOTEYHOU (pyHKUMEeHd scanf ().

3apaua 1-1-45. Beiuucaure cyMMy U TpPOU3BelNeHHE LEJbIX UH-

ceq ot 0 mo n.
Peuwienue.

#include <stdio.h>

int SP(int *pSum, // ampec mepeMeHHON OJis CYyMME

int *pProd, /* ampec mnepeMeHHOU
071 ONpoU3BeneHus */
int n); // O7nMHa M[DOCJIefOBaTeJIbHOCTH
int main(void) {
int sum, prod; /* suerKku OJIad XpaHEeHUs
CYMMEL M IpoOU3BemeHus */
int n, key; /* OJyiMHa [DOCJlefOBaTeJIbHOCTHU

¥ Kimou omubru */
scanf ("%d", &n); // nepemaem agpec n
key = SP(&sum, &prod, n); /* nepemaem agpeca

Ayeek sum, prod u 3HaueHwe n */

it (key != 0) {
printf ("Omubra pauHex: n < 0\n");
} else {

printf("sum = %d, prod = %d\n", sum, prod);

}

return O0;

}

/* ®YHKLUS OPUHUMAET afpeca OBYX LEJIOUMCIIEHHHX
AUyeex ¥ OOHO I[eJI0Oe UMCJIO; BO3BpallaeMoe
3HaueHHe oTBeuaeT 3a obpaborTky omuboOkK
BXOOHBIX IOAHHEIX */

int SP(int *pSum, int *pProd, int n) {
int sum = 0, prod =1, 1i;
if (n <= 0) return -1;
for (i = 1; 1 <= n; i++) {

sum += 1i;
prod *= 1i;
}

*pSum = sum; /* 3amnucHBaeM CYMMy B SIUEHKY,

agpec KOTOPOH XpaHUTCA B pSum */

*pProd = prod; /* 3amnucHBaeM I[IPOUIBEOEHUE
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B fAUe’Ky, agpec KOTOpOH
XpaHuUTCcsa B pProd */
return 0;

@OyHKIUA SP() MOACYUTHIBAET CYMMY W IMPOH3BeLeHUE 3JeMeH-
TOB ToOcJenoBaTeNbHOCTU. Bo3Bpalllaemoe omepatopom return 3Ha-
yeHHWe paBHO HYJIO B CJydae YCMEIIHOro 3aBeplieHHsl JUOO0 Koy
omubkH (B maHHoM ciaydae —1). Mckomble BeJMUMHBI sum, prod
BBIUMCJASAIOTCH BHYTPU (PYHKUMH SP (), HO CTaHOBATCH U3BECTHBIMH
B main (), Tak Kak 3alHCbIBAIOTCH [0 ITOJYUEHHBIM ajpecaM.

CJienyolIUH puMep MOSICHSET MeXaHUu3M oOMeHa NaHHBIMH MeX-
oy ¢yHKUMsIMHU B sidbike C.

#include <stdio.h>

void Swap(int *x, int *y);

void SwapNo(int c, int d);

int main(void)

{
int a=1, b=2;
printf("Init: a = %d; b = %d\n", a, b);
SwapNo(a,b);
printf("SwapNo: a = %d; b = %d\n", a, b);
Swap(&a, &b);
printf("Swap: a = %d; b = %d\n", a, b);
return 0;

}

void SwapNo(int c, int d)

{
int tmp;
tmp = ¢c; ¢ =d; d = tmp; /* peanuzoBaH obmMeH

ayeek c, d */

return;

}

void Swap(int *x, int *y)

{
int c;
c = *x; *x = *y; *y = c; /* peanuszoBaH obMeH

aueek (*x), (*y) */

return;
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3amaua 1-1-46. B yem uaeiiHasi olIMOOUHOCTb CJAEAYIOLIUX CHH-
TAKCUUECKH BEPHBIX KOHCTPYKIIHUI?

void SwapErrl(int *x, int *y);
void SwapErrl(int *x, int *y)
{

int *c;

C =X; X=Y; Yy = C;

return;
}
void SwapErr2(int *x, int *y);
void SwapErr2(int *x, int *y)
{

int *c;

*C = *X,’ *X = *y; *y = *C;

return;

Ykasanue. B TiepBoM cJsiyyae MeHsSieTCS COAEpPKHUMOe IepeMeH-
HBIX X, Y, UYTO He MPUBOJUT K OOMEHY COLEPKHUMOro siueek, agpeca
KOTOPBIX 3amucaHbl B X, y. Bo BTOpod (pyHKUHM B fduelike C Xpa-
HUTCS «MYCOPHBIH» ajgpec HEKOTOPOH caydaiiHoW suedku. Omnepartop
*C = X OCYLIeCTBJSIET 3alUCh B 3Ty fA4eHKy. DTO HapyllaeT Mpa-
BUJIA NOCTyMa K MaMsATH ¥ NPUBOAUT (B TpeOOBATEbHBIX CHUCTEMAX)
K aBapUHWHOH OCTAaHOBKe MPOTPAMMbI C OLIMOKOHW CerMeHTalWH Ta-
msatu Segmentation fault (core dumped). Jlo6aBieHnue cTpok Thma
int z; ¢ = &z; JHenaeT Koi pabOUUM.

3amaua 1-1-47. Haiinute Ha oTpeske [a,b] ABa 1esbIX uHMCIa,
UMEIIUX HAauOoJblllee U HaWMeHblllee KOJUUEeCTBO AeJUTeeH.

Ykazanue. Peanusyiite pyHKUHIO C IPOTOTUIIOM

int FindMN(double a, double b,// rpasuns orpeska
int *pMin, // agpeca sueek, CO30aHHHX B main()
int *pMax); // Onsa 3anuCU HAWOEHHHX UHUCEII

BosBpariaemoe 3Hauenre nu6o 0 (B caydae ycnexa), 1160 KOI OIIHO-
K4 (Hampumep, mpu b < a).

ObwsacHume svipascerue 0! =1 (mecm «Bot mamemamux
UAU NPOEPAMMUCTL?»).
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1.2. O6paboTKa nmocaenoBaTeJbHOCTEMN

O611asi TOCTaHOBKA 3aJad NAHHOTO pasliesia BBIMVISAUT CJeIyIo-
muM o6pa3oM: HMMeeTcss Habop (MOCJenoBaTebHOCTh) OMHOTHITHBIX
NAHHBIX, HATpUMep 4uces, U TpeOyeTcs BBIYUCIUTH HEKOTOPYHO Xa-
pakTepucTUky Habopa ((PpyHKIHIO OT 3TUX JHaHHbX). Crneunudrka
3alaud COCTOMT B TOM, YTO Mbl He MOXKe€M COXPaHHUTb BCIO TOCJe-
NI0BaTeNbHOCTb B MaMSITH, MOCKOJbKY 00Illee KOJHYECTBO 3J€MEHTOB
MOXKET 0Ka3aThbCsl CyILlleCTBEHHO 6oJblile AocTynHOro Mecta. [loatomy
HY>KHO TOCTPOHUTb AJTrOPUTM, BBIYMCJSIONIME HEOOXOOUMYI0 Xapak-
TEPUCTUKY 3a OAMH Mpoxon (MPOCMOTP) MocjenoBaTesbHOCTH. Jlo-
MyCKaeTCsl BbIUUCJIEHHE M COXPaHEHHe JIMIIb OrpaHUUYeHHOTo Habopa
MPOMEXKYTOUYHBIX 3HAUEHWH, Ha OCHOBE KOTOPBIX B JIIOOOW MOMEHT
MOXHO HalTH HCKOMYI0 BeJUUHHY. OOBIYHO aJrOpUTMBl pelLIeHUs
nofoOHbBIX 3a/lad CBOASITCS K peasiM3allid HEKOTOPbIX PeKypPPEHTHBIX
COOTHOILEHHUH, MepecYUThIBAEMbIX MPU MOCAe0BaTEJbHOH 00paboTKe
BXOJIHBIX JaHHBIX.

3agaua 1-2-1. C xsiaBUaTypbl BBOAATCS TMOJOXKHUTENbHOE 1eJ0e
YUCJIO N, a JlaJiee MoCJeI0BaTebHOCTh, COCTOSILAs POBHO U3 N LIEJbIX
yuces. TpebyeTcss HAUTU CyMMY 3J€MEHTOB IOCJEN0BATEbHOCTH.

Pewenrue.

#include <stdio.h>
int main(void) {
int x, sum;
int i, n;
printf ("---BuuKucCIiieHMEe CYMMBl ILI€JIHX uuces—---\n");
printf("\t BBegure xoyuuecTBO\n");
printf ("snemMeHTOB mnociyiegoBaTenibHOCTH n\n");
scanf("%d", &n);
if (n <= 0) {
printf ("llocnemoBaTenbHOCTL mycTass\n");
return -1;
}
printf ("BBoouTe %JyIeMEHTH @O omHoMy\n");
sum = 0;
for (1 = 0; 1 < n; i++) {
printf ("Beeoure snemeHT X _%d \n", 1);
scanf ("%d", &x);
sum += X;
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}

printf("\t IocnemoBaTesbHOCTL \n");
printf ("comepxur %$d uwucen \n", n);
printf("Ux cyumma paBHa %d \n", sum);
return 0;

3amaua 1-2-2. C kjgaBUaTypbl BBOAUTCS MOC/AE10BATEbHOCTD I1e-
JIBIX YHCeJ, IJIMHA KOTOPOH 3apaHee He M3BecTHAa. B KoHlle mocseno-
BaTeJbHOCTH N00aBJeH HOJb, O3HAUAMIIUH KOHel BBOAa (MpU 3TOM
HOJIb HEe CYHUTaeTCsl 3JeMEeHTOM IMOCJel0oBaTeJIbHOCTH). Tpebyetcs
HalTH W pacreyataTb KOJUYECTBO 3JIEMEHTOB I0CJeN0BATEbHOCTH U
UX MpOU3Be/ieHre JUOO0 BbIIATh COOOIIeHHe, YTO MOCAEI0BATENBHOCTD
nycras.

Ykaszanue. Hanprumep, MOXKHO MCNOJb30BaTh CJEAYIOLIYIO KOH-

CTPYKLHIO:

#include <stdio.h>
int main(void) {
int n, x, prod;

prod = 1;
n = 0; // 4UuUCIIO BJIEMEHTOB IIOCJIefOBaATEJIbLHOCTH
while (1) {

scanf ("%d", &x);
if (x == 0) break;
n++;
prod *= x;
}
printf ("IllocnegoBaTenbHOCTL") ;
printf ("comepxur %$d uwucesn \n", n);
it (n > 0) {
printf ("Ux npousBenenHue paBHO %$d\n", prod);
}

return 0;

3agaua 1-2-3. C ksjaBuUaTypbl BBOIUTCS I0OCJEN0BATENbHOCTD
NeUCTBUTEJbHBIX YHCeJ, JJMHAa KOTOPOH 3apaHee Hen3BecTHa. BBon
3aBepluaercs au60 KomOWHauue# kjaasuw Ctrl + d, 1ubo Habopom
MPOM3BOJIbHBIX HEUHCJOBBIX NaHHBIX. TpebyeTcs HaUTH W pacreda-
TaTb MPOU3BENEHHE 3JEMEHTOB IMOC/e10BaTEIbHOCTH.
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Ykazanue. @yukuusa scanf () Bo3BpalllaeT KOJUUECTBO yCHell-
HO CYMTAHHBIX 0OBEKTOB MO 3anpaliuBaeMoMy (opMmaTy — 3TO M03-
BOJISIET 10 KpalHed Mepe YAaCTHYHO KOHTPOJHUPOBATH KOPPEKTHOCTH
BXOAHBIX NAHHBIX. BblIesnM HemnocpeACTBEHHOE BBIUMCJEHHE MPOU3-
BEJIEHUS B OTAEJbHYIO (PyHKLHMIO:

#include<stdio.h>
int Prod(double *p);
int Prod(double *p) {
int k;
double x, prod = 1.;
int n = 0;//4ucyo B3JIEeMEeHTOB IIOCJIefOBaTEJIbLHOCTHU
while (1) {
k = scanf("%$1f", &x);
if (k == 1) {//x coOepXuT OUEepPEeOHON BIJIEMEHT
n++;
prod *= x;
} else {//ecnu k<=0, TO X CuMTaThL He YyOaJsiocCh
break;

}
*p = prod;
return n;

[Ipu pelieHuu mnpensaraeMbix naJjee 3aaad peKOMEHIyeTcs uepe-
N0BaTb pacCMOTpeHHble BapuaHThl 1-2-1, 1-2-2, 1-2-3 cuuTbiBaHuUSA
3JIEMEHTOB MOCJ/e10BaTENbHOCTH.

3ameuanue. [Ipoiienypa BBofa AaHHBIX C KJAaBUATYPhl SBJSETCS
MCKJIIOUNTENbHO TPYNOEMKOH W YTOMHUTENbHOH (0COGEHHO Ha 3Ta-
e TeCTHPOBAHHUS MPOrPaMMbl), MMO3TOMY najee OyleM CUUTATh, YTO
oOpabaTbiBaeMasi MOCJAEN0BATENbHOCTb XPAHUTCS B HEKOTOPOM TEK-
cToBOM (paiine, Hampumep ¢ UMeHeM input.txt. B mnpocreiimem
BapyhaHTe A pPabOThl C 3TUMH JAHHBIMAU MOXHO B MOMEHT 3a-
nycKa HcrnoJiHgeMoro (aina tsk.exe ¢ KOOOM Halled MPOTPaMMBI
nepeornpenesuTh MOTOK CTAHAAPTHOTO BBOJA, HA3HAYHMB HUCTOYHHUKOM
NaHHbIX (pala input.txt. DTo MOXKHO cHesaTh CJAeAYIOLIEeH KOH-
COJIbHOM KOMAaHOM:

./tsk.exe < input.txt
B pesysnbTaTe mnpu ouepenHoM BbI30Be (GyHKUMM scanf u3 kKoaa
tsk.exe naHHble OyAyT MOCJAENOBATeNbHO MOCTyNaTh U3 haiaa
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input.txt. Ecin ke BbiaBaeMbld Ha 3KpaH (yHKUMed printf
pe3yJsibTaT TpedyeTcsl COXPaHUThb B (paisie out.res, TO 3TO MOXKHO
CeJiaTh C MOMOLLBI BBI30BOB
./tsk.exe > out.res
Jn00
./tsk.exe >> out.res
B nepBom BapuaHTe UCXOQHOE ColepKUMOe (paiina out.res 3aTupa-
eTcs, a BO BTOPOM HH(popMauus OyeT Mocjea0oBaTebHO 100aBASAThCS
B KOHell. Takxe NOMyCTHMO OLHOBPEMEHHOe IepeHanpaBJ/eHue KaHa-
JIOB BBOJIA W BBIBOJA:
./tsk.exe < input.txt > out.res

OnHako Takue CrnocoObl SIBASIOTCSH AOCTATOUHO CHEUU(PUUECKUMH U
YaCTHBIMH, U GoJiee MPaBUJbHBIM ObLJIO OBl 3aCTaBUTh MPOrpaMMy pa-
6oTaTh HemocpenCcTBeHHO ¢ TpebyeMbiM (aiiom (cMm. 3agauy 1-2-28).

s TecTHpoBaHUSA TpeAJaraeMblX jaaJjee JJisi CaMOCTOSTEJbHOH
peanusaluuu OJHOMPOXOAHBIX AJTOPUTMOB IOJIE3HO MOATOTOBUTHL Ha-
60p TEKCTOBBbIX (haHJIOB C YUCJIOBBIMHU MOCJEI0BATENBHOCTAMH Pa3HO-
ro tuna. Hampumep, B 3amaue mMoxeT MoTpeOOBATHCS, UTOOBI BXOJ-
Hasi MOCJe[I0BaTeNbHOCTh OblJa BO3pacTarolled, 3HaKOMepeMeHHOH,
SBJSANACH APU(PMETUUECKOU HJIM TeOMeTPUUYECKOM Mporpeccuer Jnbdo
MOCJ/Ie0BaTENbHOCTBIO CJAYyYaWHbIX 4Hces. Peanusauus reHepartopa
nMof06HON MoC/e10BaTebHOCTH NMPUBOAUTCS B 3amade 1-2-68.

3anpaua 1-2-4. CocraBbTe NMporpamMmy AJsl BbIUMCJIEHHS MaTeMa-

1 n
THYECKOTO OXHUJAHUS, T. . CpefHero apupmetnueckoro M = — > x;
n .
i=1
3JIEMEHTOB UHCJIOBOH MOC/EI0BATENbHOCTH.

1 n
3anaua 1-2-5. Beruncante ancnepenio D = — 37 (x; — M)? se-
i=1

MEHTOB UYHCJIOBOH MOCJEN0BATENbHOCTH, T. €. CpelHee KBagpaTHUHOe
OTKJIOHEHHE OT CpPelHero apugpmMeTHYecKoro.

Ykasanue. PackpblB CKOOKM B TpeOyeMOM BBbIPaXK€HHWH, MOXKHO
3aMeTHTb, YTO NHUCIEPCUS SIBHO BBIPAXKAETCS 4Yepe3 CYyMMY UHCeJ s,
CYMMY HMX KBaJpaToB S2 Hno6u1ee KOJINYECTBO 3JEMEHTOB n cJle-
NyIOIKUM 06pazoM: D = 1 S xZ — M?, a BeJIMUHHBL S, S2, N JIETKO

n
i=1
BBIYHCJAKTCA IO PEKYPPEHTHBIM q)OpMy.IIaM 3a OIHMH MPOCMOTpP IIO-

CJ1e10BaTeJIbHOCTH.

3agaua 1-2-6. Boiuucaute cpenHee reomerpuueckoe G =
1/n

n
= H X 3JIEMEHTOB YMCJOBOM MOCJEeN0BATEJbHOCTHU C MOJOXKHU-

i=1
TeJbHBIMHX YJIEHAMMU.



36 Ihasa 1. Areopummuueckue 3adauu

3amaua 1-2-7. Bbluucaute cpenHee rapMoHuueckoe A =
|
=1/ ) — 3/JeMEeHTOB UHCJOBOH IOCJAEI0BATENBHOCTH C MOJOXKH-
i=1 X
TeJIbHBIMU YJIeHaMH.
3anmaua 1-2-8. [loncunraiiTe KOJUUECTBO MOJNOKHUTENbHBIX, OTPH-
[aTeJbHBIX U HYJEBBIX 3JIEMEHTOB LI€JIOUHCJIEHHON TOC/Ie10BaTENbHO-

CTH.
Peuienue.

#include <stdio.h>
int SignCount(int *neg, int *zero, int *pos);
int main(void) {

int n=0, z =0, p=0;

int res;

res = SignCount(&n, &z, &p):;

if (res == 0) {
printf("nycras nocrnenoBaTesibHOCTHL\N");
return -1;

}

printf("Bcero snemenToB %d\n; uz Hux\n", res);

printf (" orpunarenvHeEx %d\n", n);
printf (" HyeBHx d\n", z);
printf (" nonoxurenvHHX %d\n", p):;
return 0;

}
int SignCount(int *neg, int *zero, int *pos) {
double x;
int n=0, z =0, p=20, cnt = 0;
while (scanf("$1f", &x) == 1) {
if (x < 0) {
n++;
} else {
it (x> 0) {
pt+t+;
} else {
z++;

cnt++;
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}

*neg = n;
*zero = z;
*pos = p;

return cnt;

3ameuanue. Kak oTMmeuasnoch paHee, C TOYKH 3PEeHUS] BbIUMCJIH-
TeJIbHBIX TPOLIEAYpP He CTOUT CPaBHHBATh BellleCTBEHHBbIE UMCJA Ha
TOYHOE PaBEHCTBO/HEPABEHCTBO, T. €. X == y WJIH X != y B HO-
tauuu sizeika C. [losaTomy B mpumepe Mbl MocTapajuch H306eXaTb
SIBHOTO CpaBHEHHs C HYyJIeM, OTKa3aBIIMCh OT «IIPO3PayHOro» Kojaa
THUIIA

it (x == 0) z++;

Bo Bcex mocjienymouyx 3ajadax Takxke TMpefarnoJsaraercs, 4To
CpaBHeHMe Ha PaBEHCTBO BellleCTBEHHBIX YHCEJ X, Y SIBJSETCS] HeIO-
NyCTUMbIM. KOppeKTHBIMHM CUMTAIOTCS MPOBEPKU THUIA

fabs(x - y) < eps
HJH
fabs(x - y)/(1. + fabs(x)) < eps.
Takum o6pasom, paBeHCTBO MOHUMAETCS «C TOUHOCTbIO €pS», SIBJIS-
IOILIETOCsT TapaMeTpPOM TMPOTPaMMBbl.

Ecau B ycJoBHM He CKas3aHO WHOe, TO BXOAHBbIe NaHHBIE SIBJIS-
IOTCSl LI€JIOUHCJIEHHBIMHA U TI03BOJISIOT KOPPEKTHO BBIUKCJHUTH OTBET.
OkoHuyaHMe BBOJA MOCJEA0BATENbHOCTH pPerJaMeHTUPyeTCs ONHUM M3
pacCMOTpPeHHBIX paHee crnoco6oB, cM. 3amauu 1-2-1, 1-2-2, 1-2-3,
Harpumep, B 3aBUCHMOCTH OT 3HAueHMsl OCTaTKa, MOJYy4YEeHHOro MpH
NeJeHUH HOMepa 3ajlauu Ha 3.

Samaua 1-2-9. Hafigure, CKOJBKO 3JIEMEHTOB I10CJEI0BATEJbHO-
CTH KpPaTHO CeMM, HO He KPaTHO TpPeM, a TakKe BBIUUCJIUTE UX
NPOU3BEeJEHHE.

Ykasanue. Hanpumep,

#include<stdio.h>
int Calc(int *p, int *num);
int Calc(int *p, int *num) {
int n = 0, m7not3 = 0;
int x, prod = 1;
while (scanf("%d", &x) == 1){
n++;
if ((x% 7 ==0) && (x % 3 !'=20) ){
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m7/not3++;
prod *= x;

}

*p = prod;
*num = m7/not3;
return n;

S3amaua 1-2-10. Haiinute KOJM4YeCTBO YETHBIX U KOJHUUYECTBO
HEeUeTHBIX 3JIEMEHTOB I0CJIeI0BATENbHOCTH.

Samaua 1-2-11. Hafigure Ko/JiMyecTBO YeTHBIX 3JIEMEHTOB IOCJe-
NI0BAaTEeJbHOCTH, 3HaUEHHE KOTOPBIX OOJbllie 1eCATH U He TPEBOCXOAUT
CTa, a TakXe KX MPOUEHT (C TOYHOCTBIO JO MAECSTBIX MOJeH) OT
00111ero 4ymucJaa 3JeMeHTOB.

S3amaua 1-2-12. Haligute KOJIMYeCTBO 3JE€MEHTOB I10CJeI0Ba-
TeJIbHOCTH, PaBHbIX TPeM, KOJHUYECTBO 3JEMEHTOB, PaBHBIX MSATH, U
KOJIMUYECTBO 3JIEMEHTOB, PaBHBIX CEMH.

Sagaua 1-2-13. Hadigute KoJM4ecTBO 3JIeMEHTOB II0CJEN0Ba-
TeJIbHOCTH, KPAaTHBIX TPEM, KOJHUYECTBO 3JIEMEHTOB, KPAaTHBIX MATH, U
KOJTMUECTBO 3JIEMEHTOB, KPATHBIX CEMH.

Samaua 1-2-14. Hafigure KOJHMUYECTBO HEUETHBIX 3JEMEHTOB II0-
CJIel0BaTeJIbHOCTH, 3HaUeHHe KOTOPbIX 0O0Jblile HYJS, a TaK»XKe MOpsiJi-
KOBBIH HOMep TIOCJIe[IHETO TAKOTO dJeMeHTa.

Sagaua 1-2-15. Haiigute KO/JMYECTBO 3JEMEHTOB IIOCJEN0Ba-
TeJIbHOCTH, KPATHBIX TPeM, 3HaueHHe KOTOPbIX MeHbIlle CTa, a TaKKe
MOPSIIKOBBIA HOMEpP TMePBOro TAKOro 3JeMeHTa.

S3amaua 1-2-16. Haligute Ko/aMueCcTBO 3JeMEHTOB I10CJeI0Ba-
TeJIbHOCTH, AeJSUIMXCS Ha MATh U HMEIIIUX B 3amucu 6ojee Tpex
nudp, a TakKe HOMEp MOCJAETHEr0 TaKOTO 3JeMEeHTa.

3amaua 1-2-17. Haligute KoJMYeCTBO 3JeMEHTOB II0CJe10Ba-
TeJIbHOCTH, 3aKaHUMBAIIIKMXCS HyJeM, 3HauyeHHe KOTOPBbIX MeHbIlle
THICSIUM, a TaKxKe HOMep MePBOT0 TAKOTO 3dJeMeHTA.

Samaua 1-2-18. Haiigute Ko/aHYeCcTBO 3JeMEHTOB II0CJeNI0Ba-
TeJIbHOCTH, AJIS1 KOTOPbIX OCTaTOK OT JeJIeHUsl Ha TPU PaBeH OCTATKY
OT JleJIEHHUS Ha MSTh, a TaK»Ke 3HadeHHe IO0CJeJHEr0 TaKOT0 3JeMeHTa.

Samaua 1-2-19. Hafigure KoJMueCcTBO YeTHBIX 3JIEMEHTOB I0OC/e-
NOBaTEeJbHOCTH, HJisI KOTOPBIX OCTATOK OT JeJieHHs Ha MSTb POBHO
Ha eQUHHUILY OTJHYaeTcss OT OCTaTKa OT JeJIeHHsl Ha CeMb, a TaKKe
3HaueHHe MOoCJeHero TaKoro 3JjJeMeHTa.
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Samaua 1-2-20. Hafigute KoJHM4YeCTBO HEUETHBIX 3JEMEHTOB II0-
CJIeIOBAaTEbHOCTH, [Jis KOTOPbIX OCTAaTOK OT MeJIeHWs Ha MSTb He
Oosiee yeM Ha JBa OTJMYAETCS OT OCTaTKa OT [eJeHWs Ha CeMb,
a TakXXe HOMep MOCJiefIHEr0 TAKOTO 3JeMeHTa.

3agaua 1-2-21. Onpepenute, CKOJIbKO pa3 MepBoe CUYUTAHHOE
UHCJIO X Jlajlee BCTPEYaeTcsl B MOC/Ae0BATENbHOCTH.

3apmaua 1-2-22. CunTtaiiTe mepBoe UUCJIO X, a JaJjee — 3JeMEeHTHI
nocJiefioBaTesbHOCTH. OnpenesuTe MOpPsAKOBBIA HOMEp MEPBOTO 3Je-
MeHTa I0C/e0BaTebHOCTH, PABHOTO X.

3apmaua 1-2-23. CunTtaiiTe mepBoe UMUCJIO X, a JaJjee — JeMEHTHI
nocJiefoBaTeabHOCTH. OnpenennTe MOPSAKOBBIA HOMED IOCJENHETrO
3JIeMeHTa T0CJe0BaTeNbHOCTH, PABHOTO X.

3amaua 1-2-24. OnpenenrTe 3HaU€HWS] MHUHUMAJbHOTO U MaKCH-
MaJIbHOT'O 3JIEMEHTOB TOCJIeI0BATENbHOCTH.

3anpaua 1-2-25. Onpenenute nopsiAKOBEIA HOMep MEePBOTO YUCJIA,
pPaBHOTO MAaKCUMYMYy K3 BCeX 3JIEMEHTOB I0CJe0BaTEbHOCTH.

3apaua 1-2-26. Onpenenure KOJWYECTBO YHCEJ, PABHBIX MHUHU-
MYyMY M3 BCEX 3JE€MEHTOB IOCJEeI0BATENbHOCTH.

3anaua 1-2-27. Onpenennte HOMepP MEPBOTO U MOCJEIHETO MU-
HUMaJIbHOTO 3JIeMeHTa MOC/e10BaATEbHOCTH.

[Ipu peleHnu crenyromux 3anay HeOOXOAUMO CUHMTHIBATh XPaHsi-
muecs B (paise NaHHble HANMPSIMYK M3 MPOTPaMMHOIO KOJAA, BBINOJ-
HSIsl CTAHAAPTHBIE TPOLEAYPH OTKPBITHS, UTE€HHs/3aMUCH U 3aKPBITHS
danaa.

3apaua 1-2-28. B (aiine input.txt 3amaHa nocjenoBaTeib-
HOCTb MOEeUCTBUTEJbHBIX 4YHCEN Xi,X9,...,X; HEU3BECTHOH MAJUHBI
(Bo3MmoxkHO, mycTasi). TpeGyeTcss HAlTH KU pacredaTaTb 3HaUEHHE

S=X1 —Xg + ...+ (=1)kFlx ..,
NMpoOUYUTaB BCe 4YMCJa, 3amnucaHHble B ¢aiae. Ecau mocaenoBatesb-
HOCTb MYyCTa, TO HAJA0 BbIAATh COOTBETCTBYIOLIEE COOOIIEHHE.

[IpuBenem nosiHOe pellieHue 3TOH 3alaud Kak HeKUH oOpasel A5
NaJIbHEHIero.

Pewenrue.

#include <stdio.h>
/*-—-IlporoTun $yHxuum obpaborku Panna---*/
int Process(FILE* f, double* res);
int main(void) {
double result;
int retcode;
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FILE* f;
f = fopen("input.txt", "xr");
it (f == NULL) {
printf ("Omubkra oTkpuTus Pamma\n");
return -1;
}
retcode = Process(f, &result);
if (retcode < 0) {
printf ("B Qaiisie HeT OaHHHX \n");
} else {
printf("PezyneraT: $f\n", result);
}
fclose(f);
return retcode;
}
int Process(FILE* f, double* res) {
double s = 0, sign = 1, x;
int key = -1, n;

for (n = 0; fscanf(f, "%$1f", &x) == 1; n++) {
s += sign * x;
sign = -sign;
key = 0;

}

*res = s;

return key;

3ameuanue. [lepemenHass £ xpaHuUT adpec s4eliKu onepaTHBHON
NaMsTH, Iie pa3MelleH 00beKT Tuna FILE, ABJAAIOIMHACA CTPYKTYpOH
(onmucanue tuna FILE umeercs B stdio.h). JlaHHasi CTPyKTypa,
cosnaBaemas W 3anoJsiHsieMast GyHkuued fopen, conepKUT HeOOXOAHU-
Myl HHpopMauuwo Aas paboTel pyHKUMU fscanf, T. e. 1ns 4yTeHUS
IaHHBIX K3 (paiina input.txt. [IpuBeneHHbIH BHI30B

f = fopen("input.txt", "r");
SBJISIETCS KOMIAKTHOM (POPMOH 3aMUCH CJeyIOLeld KOHCTPYKIUHHU:

const char *fname = "input.txt";
const char *fstr = "r";
f = fopen(fname, fstr);
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Oyukuusa fopen npuHuUMaeT ABa yKasaTeJsis: Ha CTPOKY C UMeHeM
OTKpbIBaeMoro (pai/jia v Ha CTPOKY C TUIOM JOCTyMNa. DTO MO3BOJISET
pH HeOOXONMMOCTH CUMTATh UMS OTKPbIBaeMOro ¢aijaa ¢ KJaaBUaTy-
pel (cMm. 3amauy 1-3-1, a takxke pasgen 1.6). Ecau dynxkuus fopen
NPUCBOUJIA NTepeMeHHOU £ 3HaueHWe MMEHOBAHHOM KOHCTaHThbl NULL,
T. €. yKa3aTeJsl Ha HYJeBYyIO fAueliKy, To TpeOyeMbld 10CTyN K (aiay
o0ecreyrThb He YOaJoCh.

®yHKIUA Process () MOACUMUTHIBAET KOJHUYECTBO N 3JE€MEHTOB
MoCJ/Ief0BaTeNbHOCTH ((hopMaspHO 3TO 3HaYeHHe He TpebdyeTcs, HO
YKa3aHHbIH MpUeM T0Je3eH B TOC/AeqyILUUX 3a1auyax) U BO3Bpallla-
eT COLepXKUMOe IepeMeHHOU key, 3HAUe€HHE KOTOPOW DPABHO HYIIIO
B cJlydae YCIELIHOro 3aBeplieHHs Jub60 KOay OLIHOKH (B HAaHHOM
cnydae —1). Mckomast BeJMUMHA S BBIUHCJASETCS BHYTPU (PYHKIIHU
Process () U CTAHOBUTCS U3BECTHOU B main (), TaKk Kak 3alHChiBa-
eTcs 110 afpecy, XpaHALLEeMYCs B res U COodepxKalleMy agpec suerlKu
result.

3apaua 1-2-29. B ¢aiine input.dat 3anucaHbl nedcTBUTE/b-
Hble YMCJA, pasfesieHHble HEKOTOPBIM KOJUYeCTBOM MPobesoB, Taly-
JSILUH, 10 HEeCKOJbKO CHMBOJIOB B CTpPOKe. TpebOyeTcs nepenucarthb
ux B (a1 output.dat B Bume cronbua wmupuHod 20 cHMBOJIOB
B (hopmaTe 15 3HAKOB MocJie 3aMsITOH, COXPAHWB UCXOAHBIH MOPSIIOK.

Peuienue.

#include <stdio.h>
int FormatFile(FILE *fOut, FILE *fIn);
int FormatFile(FILE *fOut, FILE *fIn) {
double x;
while (fscanf(fIn, "$%1f", &x) == 1) {
fprintf(£fOut, "%20.151f\n", x);
}
return 0;
}
int main(void) {
FILE *fOut, *fIn;
fIn = fopen("input.dat", "r");
if (fIn == NULL) {
return -1;
}
fOut = fopen("output.dat", "w");
it (fOut == NULL) {
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return -2;
}
FormatFile (fOut, fIn);
fclose(fIn);
fclose(fOut);
return 0;

3ameuanue. [Ipu 3anycke exe-kKoma aBTOMATHYECKH WHHLUUPY-
I0OTCS TPU CTaHOAPTHBIX MOTOKA, T. €. TPHU yKasarejda Tuna FILE *
c UMeHamu stdin, stdout, stderr. 9To cTaHAAPTHBINA TTOTOK BBO-
I1a, TIOTOK BBIBOJA U IOTOK COOOLIeHUH 00 omunbkax. Kak ciencrsue,
B JIJAHHOM CJly4yae BbI30BbI THUIA

FormatFile (stdout, £fIn);
100
fOut = stdout; FormatFile (fOut, fIn);

obecrieyaT mevaTb YHCEJ Ha dKPaH.

3amaua 1-2-30. PacreuaraiiTe 3HaueHUs1 U MOPSIAKOBblE HOMEPA
Tpex 3JeMEeHTOB TMOCAeI0BATeJbHOCTH, HUMEIIIMX HauOOJbIIHE 10
MO YJII0 3HAUEHHS.

3apmaua 1-2-31. Cpenu 37eMeHTOB MOCJEI0BATENbHOCTH HAUAUTE
napy, B KOTOpPOH MOPSIIKOBble HOMepPAa 3JEMEHTOB OTJUYAIOTCH HE Me-
Hee YyeM Ha TPH, a CyMMa 3JEeMEHTOB UMeeT MaKCUMaJbHOEe 3HAaYeHHe
Cpeiu CyMM MOAOOHBIX map.

Ykasanue. bynem cuutath, 4TOo mocjae 06paboTKU k-ro yucaa,
k > 4, B nepemenHbix al, a2, a3, ad XpaHATCS 4yeTbIpe MOCJEIHUX
BBEJIEHHBIX 3JIeMeHTa MO0CJ/el0BaTe/bHOCTH, B NepeMeHHOH aMax —
HauboJbIUK K3 mepBbiX k — 3 3/7eMeHTOB, B mepeMeHHOH sMax —
ucKomasi cymMma. Hampumep, mo 3aBeplueHHH 4eTBEpPTOTO lliara aJ-
roputMa mnepeMeHHasi aMax paBHa MepPBOMY 3JIEMEHTY IMOCJEeL0Ba-
TeJbHOCTH, T. €. al, a uckomas cymma sMax paBHa aMax + a4. Ha
KaxXJ0M MOCJeAYIollleM IlIare aJiropuTMa InepernprcBanBaeMm al = a2,
a2 = a3, ad = a4; cuuTbIBaeM OYepeNHOW 3JeMeHT B ad; mepecuu-
TeiBaeM aMax, T. e. 3amensieM aMax Ha makcumym u3 {aMax,al};
nepecurntbiBaeM sMax, T. e. 3ameHsieM sMax Ha MakCUMyM W3 BeJH-
unH {sMax, aMax + a4}.

3apaua 1-2-32. OnpepnenuTe BeJHYUHY HAUOOJBLIETO OTKJOHE-
HUS 3JEMEHTOB MOCJEeN0BAaTENbHOCTH OT WX CPeNHero apudmeruye-
CKOTO.
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3amaua 1-2-33. Onpenenute, Bce JU 3JE€MEHTHI MOCJEeI0BATENb-
HOCTHU PaBHBI MeX1y COOOH.
Pewenue. PeanusyeMm (yHKLHIO, BO3BPALLAIOLIYI0 CJeIYIOLIUE
3HAYEeHHS:
1, ecaiu MOCJIEI0BATENBHOCTD MTOCTOSIHHA,
—1, ecit MOCJI€0BATENBHOCTD COAEPKUT PA3JIHUUHbIE IJEMEHTHI,

0, ecau B (paiijie HENOCTATOUHO HAHHBIX.

int type(FILE* fin) {
int x, y;

int key = 0;
if (fscanf(fin, "%d", &x) != 1) return key;
key = 1;
while (fscanf(fin, "%d", &y) == 1) {
if (x !=y) key = -1;
X = y;
}

return key;

3apmaua 1-2-34. OnpenenuTte, siBAsieTCS JU MOCAEI0BATENbHOCTD
NEHUCTBUTEJbHBIX YHCEJ CTPOTO BO3pacTarolled, CTPOro yObIBalIeH
WJIX HUA TOU, HU APYTOHU.

Pewenue. PeanusyeMm (yHKLHIO, BO3BPALLAIOLIYIO CJeLYIOLIUE
3HAUEeHUS:

2, eCJIM TOCJIe0BATEJNBbHOCTD SIBJSIETCS CTPOTO BO3PACTAIOLIEH,

1, ecsi MOCJ/IE10BATEbHOCTD SBJSETCS CTPOro yObIBAOLIEH,

0, ec/u Moc/e0BaTeNbHOCTb He SBJSETCS HU yObIBaIOLLEH,

HU BO3pacCTalLIeH,

—1, ecau B q)aﬁﬂe HEJOCTATOYHO NAaHHBbIX.

int type(FILE* fin) ({
double x, vy;
int key = -1;

if (fscanf(fin, "S$1£f%1f", &x, &y) != 2)
return key;
key = 0;

if (y < x) key = 1;
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if (y > x) key = 2;

X =Y;

while (fscanf(fin, "$1f", &y) == 1) {
if ((y < x) && (key == 2)) key = 0
if ((y > x) && (key == 1)) key = 0
X = y;

~e

~e

}

return key;

3agaua 1-2-35. CocraBbTe mporpamMmy /s NPOBEPKU TOTO, §B-
JISIeTCS1 JIU MOCJIe0BAaTEJbHOCTb apu(PMeTHYECKOH Mporpeccuen.

3anaua 1-2-36. CocraBbTe mporpamMmy /s NPOBEPKU TOTO, §B-
JISETCS JIM TOCJeI0BATeJbHOCTh T€OMETPUUECKON IIPOrPecCHen.

3amaua 1-2-37. O603HauKWM 3JIeMEHTH MOCJEI0BAaTENbHOCTH Ye-
pe3 xix, k =1,2,.... CuuraiiTe nepBble yeTbipe yucaa a, b, ¢, d u
MPOBEPbTE, YAOBJETBOPSIOT JIM TMOCJAEAYIOIIHe 3JEeMEHThl MOCJen0Ba-
TeJIbHOCTU PEKYPPEHTHOMY COOTHOLIEHHIO axy + bxXy41 + cXkio = d.

3apaua 1-2-38. Onpenenure KoJWYECTBO YHCeJ B TMOCJEN0Ba-
TeJIbHOCTH, KOTOpble 00Jbllle MPealIecTBYOLIEro Yhcaa.

3amaua 1-2-39. [Iycth nmoc/aenoBaTebHOCTD sIBJsieTCsl HeyObIBa-
oiedt. OnpenennuTe KOJUUECTBO PA3JUUHBIX 3JE€MEHTOB 3TOH MoCe-
JIOBaTEJIbHOCTH.

3anpaua 1-2-40. Ilycts noc/aenoBaTe/bHOCTh sIBJIsS€TCS HeyObIBa-
oiert. CuuTaliTe mepBoe YMCJO N, a JAajee — BCIO MOCJAeN0BaTEb-
HoCTh. OnpenennTe KOJUYECTBO JEMEHTOB MOC/AE10BATEbHOCTH, KO-
TOpble MOSIBJASAIOTCS OoJiee n pas.

3amaua 1-2-41. OnpenennTe, CKOJAbKO pa3 BO BXOAHOW MOCJ/ENO0-
BaTeJIbHOCTHU BCTpedaeTcs MOANOCAea0BaTe/ibHOCTS 1,2, 3, ..., 100.

3amaua 1-2-42. OnpenenvTte MJHHY HauOOJBIIErO MOCTOSHHOTO
yuacTka, T. €. MAKCHMaJlbHOe KOJMUECTBO MOAPSI UAYILIHUX 3J€MEHTOB
C OMHUM U TeM >Ke 3HaueHHEeM.

3apmaua 1-2-43. CunrtaiiTe nmepBoe UKUCHO N, a JaJjee — JEeMEHTHI
nocJiefoBaTesbHOCTH. OnpenesuTe KOJNUUECTBO TMOCTOSIHHBIX yuyacT-
KOB I0OCJIeI0BaTeIbHOCTH, HMEIOILIHUX NJHWHY He MEeHbIlIe n.

3apaua 1-2-44. Onpepennte IJHHY TOCTOSIHHOTO y4acTKa IO-
CJIe[IOBATENbHOCTH C HAUOOJbILIEH CYMMOU 3J€MEHTOB.

3agaua 1-2-45. Onpenenute obllee KOJUYECTBO 3JEMEHTOB
B MOCTOSIHHBIX yUacTKaX LEeJOUUCTeHHON MOCJ/e10BaTebHOCTH.
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3amaua 1-2-46. Onpenenute, CKOJNbKO 3JE€MEHTOB TOCJ€I0BaA-
TeJIbHOCTH He COEePKUTCS B MOCTOSTHHBIX yuacTKax AJUHBI 2 U OoJlee.

3apaua 1-2-47. CocTtaBbTe MpPOTpaMMy [Jisi BbBIUHWCJEHHS Mare-
MaTHUECKOr0 OXKHIAHHUS 3JIEMEHTOB UYHCJOBOH MOCJAeN0BATENbHOCTH,
YUUTBIBAsi U3 KaXKJOr0 MOCTOSTHHOTO y4yacTKa TOJbKO OJWH 3JIEMEHT.

3amaua 1-2-48. OnpenenuTe AJHHY BO3pacTawlIero yyacTka rmo-
CJIe0BATEbHOCTU ¢ HAUOOJbIIUM YUCJIOM 3JEMEHTOB.

3anpaua 1-2-49. OnpenenuTte AJUHY BO3pacTalollero yyacTka mno-
CJIEI0BATENBbHOCTH C HAaUOOJIbLIEH CYMMOU.

3apaua 1-2-50. CunraiiTe mepBoe 4YUCJIO n, a jAajee — djeMeH-
Thl MOCJen0BaTebHOCTH. OrnpefennTe KOJIMUECTBO HEBO3PACTAIOIINX
Yy4acTKOB MOCJE0BATEbHOCTH, UMEIOIIUX IJAUHY HE MeHblle 1.

3amaua 1-2-51. Halinute cyMMy 4YeTHBIX 3JIEMEHTOB BO BCeX
BO3PACTAIOUIMX ydyacTKaX LEJOUUCIEHHOH MOC/e10BaATENbHOCTH.

3apmaua 1-2-52. Onpenenure, KAKUX YU4aCTKOB B MOCJeI0BATENb-
HOCTH GOoJiblie: BO3PACTAOUIUX UK HEBO3PACTAOIIUX.

DJIeMeHT TMO0C/e0BATETbHOCTH HA30BEM JIOKAJbHBIM MaKCUMYMOM
(MMHUMYMOM), €CJd OH cmpoeo 6GoJblile (MeHbIIe) CBOMX COCENeH.
D/ieMeHT Ha30BeM JIOKAJ