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1 TEOPETUYECKHUE OCHOBBI AJI'OPUTMU3ALIUA 1
OBBEKTHO-OPUEHTUPOBAHHOI'O ITIPOTPAMMMUWPOBAHUA

1.1 CsoiicTBa Mmoayas

Mooynvhoe npoecpammuposarue OCHOBaHO Ha TOHATHH MOOY/isi — JOTHYCCKH
B3aMMOCBSI3aHHOW COBOKYITHOCTH ()YHKIIHOHAIBHBIX 3JIEMEHTOB, O(OPMIICHHBIX B BHJIC
OTIIEJHHOTO MTPOTPAMMHOTO 3JIEMEHTA.

Moaynb XapakTepu3yroT:

e  OJMH BXOJ U OAMH BBIXOJ — Ha BXOJE€ NPOTpaMMHBIA MOAYJb MOJIydaeT
OTIpeJIeJICHHBIM HA0Op MCXOMHBIX JaHHBIX, BHIMOJIHIET COAEPKATEIHHYI0 00paboTKy U
BO3BpAIacT OJUH HaOOp pe3yiabTaToB, T. €. peau3yeTcsl CTaHAapTHHIN npuHuun IPO
(Input — Process — Output) — sxoo-npoyecc-6bix00;

e  (yHkuMOHaNBbHAsA 3aBEPIICHHOCTh — MOXYJIb BBINOJHACT TEPEUYCHb
perIaMEeHTHPOBAHHBIX OIEpalnii IS peanm3alud KaXIoH OTAeNbHOH (DYHKIMH B
IIOJTHOM COCTaBe, JOCTATOYHBIX JUTS 3aBEPIICHUS HAYaTOi 00paboTKY;

e  JIOTHYECKas HE3aBHCUMOCTh — PE3ylbTaT PabOTHl MPOTrPaMMHOTO MOIYIIS
3aBUCHUT TOJIBKO OT UCXOJIHBIX JaHHBIX, HO HE 3aBUCUT OT PabOTHI APYTUX MOIYJICH;

e  cnabple HHDOPMAIIMOHHBIC CBSI3U C APYTHMH MPOTPAMMHBIMH MOIYJISIMH
— oOMeH wuH(pOpMAIMEH MeXIAy MOAYISIMU JOJDKEH OBITh 10 BO3MOXHOCTH
MHUHUMHU3HPOBaH;

e  0003pUMBIH IO pa3Mepy U CIOKHOCTH IPOTPAMMHBIN 3JICMEHT.

Takum 00pa3oM, MOAYIIH COIEpKaT OMpPEICIICHHE MOCTYITHBIX s 00paboTKu
JAHHBIX, ONIepaIiy 00pabOTKY JAHHBIX, CXEMbI B3aHMOCBSI3H C APYTHUMH MOTYJISIMH.

Kaxnprii Momynp coctouT w3 crnenupukamuu W Tena. Crenudukanuu
OTIPENICIIAIOT TIpaBHJa HWCIOJIB30BAaHUS MOAYJS, a TeJI0 — CrIocod peanu3aruu
nporecca 00paboTKH.

1.2 MoayjbHasi CTPYKTypa NPOrpaMMHBIX POAYKTOB

[IpuHIMIBI MOAYJIBHOIO MPOrPaMMHUPOBAHUS MPOTPAMMHBIX MPOAYKTOB BO
MHOT'OM CXOIHBI C TPHUHLUUIAMHM HUCXOAALIEro mpoekTupoBaHus. CHauana
OIIPEIEIISAFOTCSL COCTAB M IMOJMYMHEHHOCTh (PYHKIHWH, a 3aTeM — Ha0Oop MPOrpaMMHBIX
MOJIyJIeH, peaNu3yonHX 3TH GYHKIHH.

OpHoTHUIIHBIE (PYHKIMK PEATU3YIOTCS ONHUMH M TeMH ke MonysaMu. DyHkuus
BEPXHET0 YpOBHS 00eCHeuMBACTCS IJIABHBIM MOAYJIEM; OH YIPAaBISET BBHIMTOJTHEHHEM
HIDKECTOSIINX (PYHKITUH, KOTOPBIM COOTBETCTBYIOT TOJYUHEHHBIC MOAYIIH.

IIpu ompenenenun Habopa MOIyJCH, peanu3yOMmUX (PYHKIHNH KOHKPETHOTO
aNTOpUTMa, HEOOXOIMMO YUUTHIBATh CIIEAYIOIIee:

e  KaXJIbI MOJYJIb BBI3BIBAETCS HA BBITIOJHEHHUE BBIIIECTOSIIUM MOAYJIEM H,
3aKOHYHB PabOTY, BO3BpAIIaeT yIIPaBIeHUE BBI3BABIIEMY €TI0 MOIYIIIO;
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®  TPUHATHE OCHOBHEIX PEIICHUH B aJTOPUTME BHIHOCHUTCS HAa MAaKCHMAIILHO
"BBICOKHI" IO UEPAPXHUH YPOBEHB;

e I WCIONB30BAaHMA ONHOW M TOH e (YHKIMH B pa3HBIX MeCTax
aITOPUTMa CO3[AETCSI OOUH MOJYJb, KOTOPBHIA BBI3BIBACTCS Ha BBIIOJIHCHHE IO MEpe
HEOOXOIUMOCTH.

B pe3ynbTare HalbHEUIIENn neTaanu3anin anropuTMa co3JaeTcsa
@yuxyuonanono-mooyavnas cxema (PMC) anropuTMa IPHITOKEHUS, KOTOPAs SIBISIETCS

OCHOBOI 151 TporpaMmmupoBanus (puCyHok 1.1).

(o] D2 D3
Mogyns 1 Mony:s 2
|
Monyns 3
D4
|
Mozys 5 Monyns 4
|
Mogyns 6 D5
} ,
| ] !
Mogyns 7 Monyns 8 Mopnyns 9 Monyas 10

Pucynok 1.1 — @yHKIMOHATBEHO-MOIYIbHAS CTPYKTYpa
MIDWIOKEHU A

Pucynok 1.1 neMoHCTpHpYeT clieayrone 0COOEHHOCTH pacTIpeiesieHAs
(YHKIHIA TIO MOJTYTISIM:

®  HEKOTOpbIe (DYHKIMU MOTYT BBIMOIHSITHCS C MOMOIIBIO OHOTO H TOTO JKe
MporpaMMHOTo Monyis (Hanpumep, pyakuun @1 u O2);

o  (dyukuus D3 peanusyercss B BUAC IMOCICAOBATEILHOCTU BBIIOIHEHHUS
MIPOTrPaMMHBIX MOJyJIEH;

o  (yrkuus ®4 peanusyeTcs c MOMOLIBIO HEPAPXUH CBA3AHHBIX MOJYJIEH;

e  MOJIyJb 6 yIpaBisieT BEIOOPOM Ha BBHITIOIHEHHE ITOTYNHEHHBIX MOYIIEH;

e  ¢ynkuus OS5 peanuzyercs OJHIM MIPOTPAMMHBIM MOITYJIEM.

CocraB 1 BUJI IPOrpaMMHBIX MOAYJIEH, X Ha3HAUCHHE U XapaKTep
UCIIOJIb30BaHMS B TIPOTpaMMe B 3HAUNTEIILHOM CTENIEHN ONPEIeIISIOTCS



MHCTPYMEHTAJIbHBIMU CPEICTBAMH, T. €. CHCTEMOI IPOrpaMMHUPOBaHUs, B KOTOPOI 3TH
MOJYJIU JTOJIKHBI PEATU30BbIBATHCSL.

13 OcHoBHBbIE TOHATHA 00bEKTHO-OPHEHTHPOBAHHOIO
NMPOrpaMMHPOBAHUSA

Meton 06bekmHO-0pUeHMUPOBaAHHO20 RPOESKMUPOBAHUS OCHOBBIBACTCS HA:

®  MOJCIH MOCTPOCHUS CUCTEMBI KaK COBOKYITHOCTH OOBEKTOB abCTPAaKTHOTO
THUIA JTaHHBIX;

®  MOJIYJIBHOH CTPYKTYpE MpOrpamm;

®  HUCXOJSIIEM IPOCKTUPOBAHUH, HCIOJNB3YEeMOM TIPH  BBIJICIICHUN
00OBEKTOB.

OOBEKTHO-OPHUECHTUPOBAHHBIN MTOIX0/ UCTIONB3YET CIEeIYIONre 0a30BhIe
TIOHSTHS:

e  00bBEKT;

®  CBONCTBO O0OBEKTA;

e  MeToa 006paboTKH;

e  coObITHE;

e  Kiacc 0OBEKTOB.

O6vexkm — COBOKYITHOCTh CBOMCTB (IIapaMeTpOB) ONpPeACICHHBIX CYIITHOCTEH 1
METOJIOB MX 00pabOTKH (MPOTrpaMMHBIX CPEICTB).

OOBEKT COACPKUT uHcmpykyuu (MIPOTPaMMHBIM  KOJ), OMpPECIISIONIre
JIEHCTBUS, KOTOPBIE MOXET BBIITOJIHATH O0BEKT, U 00padaThIBaEMbIC OaHHbIE.

Ceoiicmeo — XapakTepUCTHKa OOBEKTa, ero mnapamerp. Bce 00BEKTHI
HAJEJTICHEI OTIPE/ICIICHHBIMU CBOMCTBAMH, KOTOPHIE B COBOKYITHOCTH BBIJCIISIOT OOBEKT
U3 MHOXECTBA JIPYTHX O0OBEKTOB.

OOBEKT 00NaIaeT KayecmeeHHOU ONPENEICHHOCTHIO, YTO MO3BOJISCT BBIICITUTD
€ro M3 MHOXECTBa JAPYIHMX OOBEKTOB U OOYCIIOBJIMBACT HE3aBHCUMOCTH CO3JIAHUS W
00pabOTKH OT IPYTUX OOBEKTOB.

Hanpumep, 00BEKT MOXHO TPEACTABUTH MEPCUHCICHUEM MPHUCYIIUX €My
CBOWCTB:

OBBEKT A (cBoiicTtBo-1, CBOHCTBO-2,...., CBOHCTBO-K).

CBoiicTBa 00BEKTOB pa3NMYHBIX KJIACCOB MOTYT 'mepecekarscsi”, T.e.
BO3MOKHBI OOBEKTHI, 00J1aIaI0MINEe OJMTHAKOBBIMUA CBOWCTBAMH:

OBBEKT B (...CBOWCTBO - n, CBOWCTBO-M,...CBOWCTRBO - T,...)

OBBEKT C (...cBOWCTBO - N, , CBOWCTBO - T,...).

OmHUM U3 CBOHCTB OOBEKTA SIBIISIOTCS METOJ[ €T0 00pabOTKH.

Memoo — niporpamma JIeUCTBUN HaJ 0OBEKTOM HIIM €TI0 CBOMCTBAMH.

MeTon paccMaTpuBaeTcsl Kak IpOrpaMMHBINA KO, CBSI3aHHBIN ¢ ONpeeIeHHbIM
00BEKTOM; OCYIIIECTBISET MpeoOpa3oBaHUe CBONCTB, M3MEHSET MOBEJCHIE 0ObEKTA.



OOBekT MokeT o0namaTe HaOOpOM 3apaHee OIpENeNICHHBIX BCTPOSHHBIX
METOIOB 00pabOTKH, JMOO CO3JaHHBIX MOJH30BaTEIEeM WM 3aHMCTBOBAHHBIX B
CTaHAAPTHBIX OHMOJMOTEKaX, KOTOPbHIE BBIMOMHIIOTCS NPH HACTYIUICHHH 3dpaHee
onpeoenenHvix coObImMuL, HAPUMEp, OAHOKPATHOE HAXKaTHE JIEBOM KHOIIKM MBIIIIH,
BXO/JI B IT0JIE BBO/IA, BBIXO/] U3 TIOJIS BBOJA, HAYKATHE OTIPEICIICHHON KIIABHUIIH U T.11.

ITo mepe pa3BuTHsI cHUCTEM OOPaOOTKH NAHHBIX CO3MAIOTCA CHIAHOAPMHbLE
OMONMMOTEKH METO/MOB, B COCTaB KOTOPHIX BKJIIOYAIOTCS TUIHM3HPOBAHHBIE METOJIBI
00paboTKH 00BEKTOB OMPEICIICHHOT0 Kiacca (aHAJIOT — CTaHJAPTHBIC TIOIPOTPAMMBI
00pabOTKK JaHHBIX MPU CTPYKTYPHOM IIOAXOJE), KOTOpbIe MOKHO 3aMMCTBOBAThH IS
Pa3IUYHBIX OOBEKTOB.

Cobbimue — M3MEHEHNE COCTOSHISI 00 BEKTa

Knace — COBOKYIMHOCTH OOBEKTOB, XapaKTEPH3YIOIIUXCS OOIIHOCTHIO
IPUMEHSAEMBIX METOZ0B 0OPaOOTKH I CBOMCTB.

Brewnue cobvimus TeHepUpyIOTCS MOJb30BaTeIeM (HarpuMep, KiIaBHATYPHBIH
BBOJ WIM Ha)xaTHe KHONKH MBI, BBIOOp IYHKTa MEHIO, 3allyCK Makpoca);
BHYmpeHHUe coObIMUsL TEHEPUPYIOTCS. CUCTEMOMH.

OOBEKTBl MOTYT OOBEIUHATHCS B KiIAacchl (TPYNIIBI WM Ha0Opel — B
Pa3IMYHBIX IPOrPAMMHBIX CHCTEMaX BO3MOXKHA APYTasi TEPMUHOJIOTHS).

OnnH O0O0BEKT MOXET BBICTYNaTh OOBEIMHEHHEM BIOXKEHHBIX B HEro II0
HepapXuu IPYTUX 0OBEKTOB.

CxeMaTHYHO CBSI3b OCHOBHBIX MOHATHH  OOBEKTHO-OPHEHTHPOBAHHOTO
MPOrpaMMHUPOBAHUS TIPEICTABUM CIIEAYIOMINM 00pa3oM (prcyHok 1.2):

Cynepkiacc
I
ITonknaccer ] [ ]
Knaccsr I_—l_l

OOBEKTHI CBOMCTBO 00BEKTa

Merton 06paboTKH

Pucynok 1.2 — CooTHOIIEHHE OCHOBHBIX MOHATHI 00BEKTHO-
ODPUEHTUPOBAHHOI'O MOIX01a

B 00BEKTHO-OPUEHTUPOBAHHOM NpOrpaMMUPOBAHUHU UCTIONBb3yeTCs
caenyromwmid popmar 3amucu paboTsl C 00BEKTaAMHU:

OBBEKT. METO/]

OBBEKT.CBOMCTBO.METO/]



ITporpamMMHBIH IPOIYKT, CO3JAHHBIA C IOMOLILI0 HHCTPYMEHTAIIbHBIX CPEJCTB
00BEKTHO-OPMEHTUPOBAHHOTO  MPOTPAMMHPOBAHUSA, COAEPKUT OOBEKTBI C WX
XapaKTepHBIMH CBOMCTBaMH, JUII KOTOPHIX pa3paboraH Tpadudeckuii mHTepdeic
monp3oBaTerst. Kak mpaBmito, paboTa ¢ MporpaMMHBIM ITPOIYKTOM OCYIECTBISETCS C
TIOMOIIIBIO SKpPaHHOH (OPMEI, C 0O0BEKTaMHU YIpPaBJIEHHs, KOTOPBIE COIEPKaT METOJIbI
00paboOTKH, BBI3BIBAEMbIC TPU HACTYIUICHUW OIPEIEICHHBIX COOBITHH. DKpaHHBIC
(hopMBI TaKKe HCIONB3YIOTCS JIS BBIOJHEHUS 33JaHUl W Iepexola OT OJHOTO
KOMIIOHEHTa MPOTPaMMHOTO TPOAYKTa K Ipyromy. Kaxnelii oOBEKT yIpaBieHH
o0amaer ompeaeieHHBIME CBOWCTBAMH, 3HAUCHHSI KOTOPBIX MOTYT M3MEHAThCA. s
00BEKTOB YIIPABICHHUS YTOUHSICTCS IIEPEUCHD COOBITHI U CO3AIOTCSI MTOTb30BATEIHCKIE
MeTOABl 00pabOTKM — TPOrpaMMHBIA KOJA Ha S3BIKE NPOTPaMMHUPOBAHHS B BHUIC
COOBITHHHBIX TPOLIEIYD.

14 IousiTHeE 00 agropuT™Me

Pemenne m1060i1 3amaud  OCYIIECTBISCTCS IO  ONpPEICICHHOMY IUJIaHy,
Ha3bIBAEMOMY aJITOPUTMOM.

Anzopumm - TOHATHOE M TOYHOE IPEINHCAHHUE HCIOIHUTEIIO COBEPIINTH
MOCJIEIOBATENbHOCTD JEHUCTBUM, HANIPABJIEHHBIX Ha JTOCTH)KEHUE YKa3aHHOW LENIH WU
Ha pelleHue MOCTaBICHHOHN 3a4auu.

Jns  packpeiThsd  NPUBEACHHOTO  ONPEAENEHUS  COCTaBUM  MPOCTYIO
KJIacCH(PUKANNIO BCEX OKPYXKAIOMUX HAC TMpaBWI. B cBoel KHW3HH MBI TOCTOSHHO
UMeeM JIeJI0 C Pa3IMYHBIMH MpaBWJIaMd — pa3pelliaBUIMMH, 3ampelialoiiMu
MPEANUCHIBAIOIIMMH.

[IpumepaMu pasperrarIux MpaBWwiI MOTYT ObITh cheayronue: "Kaxmbrit
CTYICHT MOKET TOJIy4aTh MOBBIINICHHYIO ctunenauio”, "CrosiHka paspemiena, "Ha
JIUCKOTEKY BXOJ CBOOOMHBIN". Hukakoe pasperraromee MpaBUiIO HE SBISETCS
QITOPUTMOM. JTO K€ YTBEP)KOCHHE CIPABSAIMBO M JUIA 3alpelaroluX IPaBUI,
npuMepaMu KOTOphIX sBIsIOTCS: "[lpm miioxol ycrmeBaeMOCTH CTYACHT HE MOXET
MOJTy4aTh TOBBIMICHHYIO cTureHau0", "Bo Bcex Kopilycax YHHUBEPCHUTETa KypeHHE
3amnpemieno", "CrosHka 3anperieHa'.

K anropurMaM OTHOCSTCS TOJBKO MpeANHUChIBAIONIME MpaBuia. Hampumep,
KYJIMHAPHBIA PELENT MPHUTOTOBJICHUS KAKOTO-TH00 OJfofa SIBIIETCS aNrOPUTMOM.
AJITOPUTMOM SIBJIICTCSI TAKXKE WHCTPYKIMS MO BKIIOYCHHIO KaKOTO-THOO mpuoopa,
HaImpuMep, KOMITbIOTEPa, COCTaBJICHHAS U3 MTPEANUCHIBAIOIINX TTPABHIL.

Ho He Bcsikoe mpennuchiBaroiee npaBuio MOKHO CUUTATh alTOpUTMOM. Tak,
HampuMep, MpeanuchiBaroniee npapmio "B3seiitech kocTpamu, cuHHEe Houu!" He
SBIISIETCSL  QJITOPUTMOM, T.K. TPENIoJjiaraeéMblii HUCHOJNHUTENb, — '"cuHHE Houu"
JKEJIaeMOro ICHCTBHS (B3BEUTECh KOCTPAaMH) HE B COCTOSIHAN BBITTOTHUTb.

Takxum 00pa3oM, alTOPUTM — MOCIEIOBATEIBHOCTD TPEIMUCHBABIINAX TTPABUIT
MOHATHO M TOYHO YKAa3bIBAIOIIMX HCIOJHUTENI0, KaKylO TIOCJIeI0BaTeIbHOCTD



JEeWCTBUH OH JOJDKEH HCIIOMHMTH MO TepepabOTKe HCXOMHBIX JAHHBIX B HCKOMBIE
pe3yabTaThI.

15 CpoiicTBa aJropurma

PaccmoTprM HECKOIIBKO CBOMCTB alNropuTMa.

Tounocms ompenensercss Kak CBOHCTBO, COTJIACHO KOTOPOMY HCIIONHHUTEIIO
TOYHO U3BECTHO, KaKasi KOMaH/Ia JOJKHA BHITTOIHATECS CIIETyIOMICH.

J1s wiimocTpaluy BaKHOCTH 3TOTO CBOMCTBAa PacCMOTPHUM NPEIIHUCHIBAOLIEE
npaBwio: "Yxond, racure cBer'. fBisgerca oM 3T0 npaBuiio aaroputMom? C onxHOM
CTOPOHBI PacCMaTpPUBAEMOE IPABUJIO MPEANUCHIBAET BIOJIHE OIPEICICHHOMY
UCTIOJHUTENIO (YENIOBEKY, YXOASIIEMY U3 JAaHHOTO IIOMEIIEHHs) BBIIOJHUTH B
OTIpeNielICHHBIE MOMEHT (B MOMEHT YyXOJa) BIIOJIHE OIpEJeICHHOe JAeHCTBHE
(BBIKITIOUNTH CBeT). MCXOAs M3 3TOTO, MOKHO CUHTaTh PacCMaTpUBAEMOE IPaBHIIO
agroputMoM. Ho, ¢ nmpyroii CTOpOHBI, JUIsi 4eJOBEKa, 'CTpaJaromero" H3IUITHUM
¢opManu3MoM,  yKazaHHOE  TpPAaBWJIO  HE  BIOJHE  TOYHO  ONpEIEIsieT
MOCTICIOBATEIbHOCTh HEOOXOIUMBIX NAEHCTBHS, T.K. IS 3TOTO YEJIOBEKa OCTACTCS
HESICHBIM, TOJDKEH JIM OH, MOKH/IAsl TOMEIICHUE, BBIKIIIOYUTE CBET, €CJIM B IIOMCIIEHUH
OCTAIOTCS JIIOAU. AHAIU3UPYEMBII IpUMeEp MOKa3bIBAET HA CYIIECTBOBAHUE CEPHE3HOU
POOJIEMBI —TO, YTO OAHO3HAYHO (TOYHO) MOHUMAETCS ONHUM HCIIOIHUTEIEM, MOXKET
COBCEM HE TaK BOCIIPUHUMATHCS APYTHM.

Ilonamnocms — 3TO CBOMCTBO COCTOUT B TOM, UTO KaXKJasi KOMaH/a alropuTMa
JOJMHA BXOJIUTh B CHUCTEMYy KOMaHA HcnoigHuTteds. CucremMa KOMaH[ UCIIOIHUTENS —
9TO COBOKYHMHOCTb KOMAaHJ, KOTOpble MOTYT OBITh BBIIOJHEHHl HCIOJHATEIIEM.
Hanpumep, cucrema KoMaHI MUKPOKAJIbKYJISITOpa OMHMCHIBAECTCS B €r0 MAcIopre, B Heé
BXOIST TaKMe KOMAaHIBI, KaK YeThIpe apu(PMETHUECKHE OIepaluy, 3aliCh YHcia B
STUEHKy MaMSTH, BEIYUCIICHUE 3JIEMEHTAPHBIX (PYHKIUH U T.1.

Juckpemnocms anropuTMa 3aKIIOYaeTCS B TOM, UYTO TMPEANHCAHUE
MPEICTaBIIET COOOM MMOCIIEAOBATEIFHOCTh Y€TKO BBIPAKCHHBIX OTIENBHBIX KOMAaH[I.
BremonHuB 0nHY KOMAaHIy, HCIIOJHUTENh BBIIOJIHSET CICAYIOMIYI0 KOMaHAY W T.O.
BeccMBICTIEHHO CTaBHTH BOMPOC — YTO JENACT WCIONMHUTENh MEKAY BBIIOJHEHHUEM
JIBYX TOCJIEZIOBATEIbHBIX KOMaH]{ — TAKUX MOMEHTOB IPOCTO HET.

Maccosocms — Ui KaKAOTO QITOPUTMa CYHIECTBYeT KiacC OOBEKTOB,
JIOTYCTUMBIX B KaueCTBE MCXOJIHBIX JaHHBIX. Tak, HampuMep, alrOPUTM HaXOXKJCHHS
HauOOJBIIEro OOIIEro ACTUTES NBYX IIEJBIX YHCEN MPUMEHHUM MAJs JII0OOH mapsl
HEeNbIX yHced. M3 IByX anropuTMoB, pa3paOOTaHHBIX A peUIeHHs OAHOHM 3amauw,
0onee LEHHBIM SBIAETCS TOT, Y KOTOPOTO INUPE KIACC IOMYCTUMBIX HCXOIHBIX
JaHHBIX. MOXXHO CKa3aTh, 9TO y TAKOTO AJITOPUTMa MacCOBOCTH OOJBIIIE.

Pezynvmamuenocms — 5TO CBOICTBO COCTOUT B TOM, 4YTO PE3YJIbTaT
BEITIOJTHEHUS AITOPUTMA HCIIOHUTEND JIOJDKCH TONYIUTh, BBIIIOIHUB KOHEYHOE YUCIIO
neiictBuit. Ecmu Uil KakuX-TO MOMYCTHMBIX WCXOAHBIX NAHHBIX HCIONHUTENh HE
MOJKET IONyYUTh PE3YNbTAT BHITIOTHEHHUS alTrOpUTMa 332 KOHEYHOE YHCIIO IIaroB, TO
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TOBOPSAT, YTO aJITOPUTM HE NPUMEHUM IS OTUX UCXOJHBIX HAHHBIX. TaK, Hanpumep,
AJITOPUTM TIOJYYCHUSA TOYHOIO 3HAYCHUS HYACTHOIO IIpU ACJICHHUU YIOJIKOM HE
OPpUMCHHUM JJI1 YHUCECII 20 u 3. HpI/I OTOM, KJIACC NOMYCTUMBIX MCXOAHBIX NAHHBIX IJIA
YKa3aHHOT'O aJiIrOpUTMa — napa HeJIbIX YUCCII, BTOPOC U3 KOTOPBIX HEC PaBHO 0.

1.6 CpeacTBa 3anMcH aJropurma

Juia 3amucu anrOpUTMOB HCHOJB3YIOTCS Pas3iIMUHBIE CIIOCOOBI — CIIOBECHA,
rpadudeckas cxema anroputma (OJIOK-cXema), aITOPUTMHUYECKAN SI3BIK, SI3BIKH
MIPOrpaMMHpPOBaHUs. PaccMOTpUM TPHYMHBI YKAa3aHHOTO PAa3HOOOpasus W OOJIACTH
VIIOTpeOIeHNsI KayKIOTO CII0co0a 3aIiCH.

AnropuT™m pa3pabaThIBacTCA M 3alKMCHIBACTCS JUISI KaKOTO-TO KOHKPETHOT'O
UCIIONTHUTENSA. MOXKHO BBLACIMTH JIBA KJlacca WCIONHHTENEH — oA |
BBIYUCITUTEIILHBIC YCTPOKCTBA. K MOCJIC THUM OTHOCSTCS po0OTHI,
MUKPOKAJIBbKYJISITOPbI, KOMIBIOTEPHI W T.JA. Tak Kak pazHble HCIOIHUTEIH HMEIOT
pa3iaMyHBIE CUCTEMbI KOMAaHI, TO B 3alHCSX aJTOPUTMOB JOJDKHBI HCHOJIB30BATHCS
KOMAaH/IbI, 3aBUCSIIIE OT KOHKPETHOTO HCIIOJHUTENS (CBOMCTBO MOHATHOCTH:). Kpome
HINYMA PA3IMYHBIX CHCTEM KOMAaHJA KaXKAbI HCHOTHHUTENb OTIMYACTCS CBOUM
CrocoOOM BOCIIPHATHS KOMAaHJ aITOPUTMA — UYEJNOBEK MOXKET IPOYUTATH HIIH
BEICITYyIIATh JaHHBIE €My JII HWCHONHEHUS KOMaHIBl, MHKPOKAIBKYISTOP
BOCIIPUHUMAET KOMAH[bI, BBOJAWMBIC B HETO HAXATHEM KIABHIIN, B KOMITBIOTEPEI
KOMaHIbl MOXXHO BBOJIUTH HAXKATHEM KIABUII Ha KIAaBHATYpE WIH C TOMOIIBIO
yKa3aTellsl MBITIIH.

Utak, mpuuuHa pa3HOOOpa3us CpeACTBa 3alMCH AJITOPHUTMOB — pa3jH4Hs B
cUCTeMaxX KOMaH] HCHOJHHUTENEH M B CIOCO0aX BOCHPHUATHUS HUCIOTHHUTEIEM KOMaHI
aIrOpPUTMA.

SI3BIK IPOTPaMMHUPOBAHUS — 3TO CIOCO0 3aIHCH ATOPUTMA, OPUCHTUPOBAHHBII
Ha JHCIONHEHHE €ro CHCTEMOW MpOTrpaMMHUpOBaHH KOMIbIoTepa. JlHS 3ammcu
QITOPUTMOB, TPEOHA3HAYCHHBIX UISI  OC3MAIIMHHOTO  WCHOJHEHHWS, MOXHO
WCIIONIb30BAaTh  €CTECTBCHHBIH  SA3BIK  (HampuMep, PYCCKHi),  JOIOJHCHHBIH
MaTEeMaTHIECKUMHI CHMBOJIAMH — 9TO, TaK HAa3bIBa€Masi, CIOBECHAS 3aIKCh allTOpPUTMA.

HawnGomnee wacTo npu pa3paboTKe W TOKYMEHTHPOBAHHMS MTPOTPaMMEI, JIeKalle
B €¢ OCHOBE aJTOPUTMBI M300pa)kaf0TCs B BUJC TPAPUUECKUX CXEM alTOPUTMa WA
OJIOK-CXEM.

AnTOopUTM OOJIBIION CIIOXKHOCTH OOBIYHO MPECTABISIETCA C MOMOIIBIO CXEM
JIBYX BHJIOB:

®  0000WeHHOU cXembl aneopumma — PacKpblBaeT OOIIMA MPUHIIMIT
(hyHKIIMOHUPOBAHUS aJrOPUTMa W OCHOBHBIC JIOTHYECKHE CBS3M MEKIY OTICIEHBIMU
MOIYJIAMH Ha ypoBHE 00paOoTkm MH(popManmu (BBOA M pEJaKTHPOBaHWE NaHHBIX,
BEIUHCIICHUS, [1€9aTh PE3yIbTaTOB U T.11.);
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®  OemanvHOU cXeMbl An2opumma — HPEACTABIAECT COAEPKAHUE KaXIOIO
JJIeMeHTa 00OOIIEHHON CXEeMBI C HCIIOIB30BAaHWEM YIIPABISIONINX CTPYKTYp B OJIOK-
cXeMax aJropuTMa, ICEBAOKOAA INO0 aITOPUTMUUYECKUX S3bIKOB BHICOKOT'O YPOBHSI.

1.7 I'padpuyeckue cxeMbl aJITOPUTMOB

Ilepen Tem Kak 3amucaTh aarOpUTM B BUAE MPOTPaMMBbI, €ro, KaK MPaBHIIO,
MIPECTaBIAIOT B BHJE CXEMBI aJITOPUTMA. A He HA000POT, KaK MBLITAIOTCH c1e1aTh
MHOrHe HayuHawmme! Cxema anroputma, €ciId OHa NPABHIBHO COCTaBIICHA,
CIOCOOCTBYET MPAaBHUIILHOMY H 0oJiee OBICTPOMY HAIIMCAHHIO TIPOTPaMMBI!

IIpaBuna BBIOJIHEHHUS CXEM anropuTMoB perjamentupoBansl I'OCT 19.701 —
90 (MCO 5807 — 85) [1], BXoasIero B €AMHYIO CUCTEMY IPOTrPaMMHON JJOKYMEHTAIH
(ECII) nox HasBanueM "CXeMbl aJrOpUTMOB, IPOrpaMM, JIaHHBIX M CHCTEM.
YcaoBHble 0003HAUEHUS U TIPaBUiia BIMONHEHUA". COTJIACHO 3TOMY CTaHJApTy cXxema
aJropuTMa — 3TO rpaduueckoe MpPeACTaBICHUE METOJa pPelleHHs 3aJayul, B KOTOPOM
WCTIONIB3YIOTCSL  CHMBOJIBI  JJIsI  OTOOpaXKeHHWs ~ OleparnWii, MJaHHBIX, ITOTOKA,
000pyIOBaHUS H T.II.

Cxema aaropurMa COCTOUT H3:

1) cumBOJIOB mpolecca, yKa3bIBAIOMIUX (haKTUUECKUE OIepanuu 00pabOTKH
JaHHBIX  (BKJIIOYAash  CHMBOJIBI,  ONpPENEIAIONINE  IyTh, KOTOPOTO  CIEIyeT
MIPUACPKUBATECS C YIETOM JIOTHIECKUX YCIIOBHN);

2) JMHEHHBIX CUMBOJIOB, YKa3bIBAIOLIMX TIOTOK YIIPABICHUS,

3) cheuuManbHBIX CHMBOJIOB, MCIOJb3YEMbIX ISl OOJICTYCHHs HAINMCAHUS W
YTEHHSI CXEMBI.

O6o3HadeHrne Hauboliee 4YacTo YIOTPeOIIeMBIX CHMBOJIOB U  OIHMCaHHE
0TOOpakaeMbIX UMM JIEHCTBUI npuBeaeHo B Tadmuie 1.1.

Tab6muna 1.1 — CHMBOJIBI CXEMBI aTOPUTMA

HasBanne cumBoJIa O003HaueHne 3HaveHnue
Hauano niam xoHery
Tepmunarop
CXEMBI aJITOPUTMA
BBoj vy BEIBOJ
JlanHbIE JTAHHBIX; HOCUTCIIb
JIAaHHBIX HE OMpeJiesIeH
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ITpomecc

O0paboTKa TaHHBIX
JII000T0 BHIA,
HPUBOAAILIAS K

W3MEHEHUIO 3HAYCHUS,
¢ opmbI nin
pa3MereHus
nHpopManuu

[IpenonpeneneHHbIN
porecc

Hcnonb3oBanue
MOANIPOTPAMMBI (HITH
MOJLYJIs1)

Pemenue

IIpoBepka ycioBus u
BBIOODP OJTHOT'O U3
HECKOIBKUX
aTbTePHATUBHBIX
BBIXOJIOB

ITonroroska

Mopaudukarus
KOMAaH/IbI, TPYIIIIBI
KOMaH]1, HHJIEKCHOTO
peructpa (co3ranne
IIHKJIA)

JIunus

OTto0paxaeTr IOTOK
JIAHHBIX U YIIPABIICHHUS.
[pu HEoOXOMMUMOCTH
MOTYT OBITH TOOABIICHBI
CTPEJIKH - YKa3aTelH

CoenuHuTeNb

OOpBIB THHNH U
MIPOJIOJDKEHHE €€ B
JIpYyroM MecTe.
CooTBeTcTBYIOIIKE
CHMBOJIBI JIOJKHBI
MUMETh OJTHO H TO )K€
YHHUKaJIbHOE
0003HaueHHE.

KommenTapuit

TlosicHenms k
BBITIOIHSAEMBIM
JICUCTBUSIM.
Pacnonaraercst okono
OTPaHUYUBAIOMICH
(urypsl (CHMBOJIA WITH
0JI0Ka CMBOJIOB,
00BEICHHBIX
MYHKTUPHOH THHHEH)
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CHMBOIIBI MOTYT OBITH BEIUEPUYCHBI B JIOOOH OpHEHTAlMM, HO, MO -
BO3MOXHOCTH, IPEATNIOYTUTENBHON ABIISETCS TOPU3OHTATIbHAS OPUEHTALUS.

TexcT, HeoOXOMUMBINA 1 TOHUMaHuA (DYHKIMHM JAHHOTO CHMBOJIA, CIICAYET
MOMeIllaTh BHYTPHU JAaHHOTO CHUMBOJIa W 3alKCHIBAaTh CJe€Ba HalpaBO U CBEPXY BHU3
HE3aBUCHMO OT HampaBJICHUS TMOTOKa. Eci 00beM TEKCTa MPEBBIMIACT pa3Mephl
CHUMBOJIa, HYXHO HCIHOJb30BaTh CHMBOJ KOMMEHTapus. B cxemax Moxer
WCIIOJIL30BaThCA WACHTU(UKATOP CUMBOJIOB (HAalpUMeEp, B BHAEC HOMEpa), KOTOPBHIM
MO>KHO BOCIIONIB30BAaThCS B CIIPABOYHBIX IEIAX B APYTUX DIIEMEHTAX JOKYMCHTAIUH
(wmu st cehUTKU Ha cuMBOM). AEHTH(UKATOP CHMBOJIA TOJDKEH PacmojaraTbes CiIeBa
HaJl CHMBOJIOM.

IIpaBuna BbINoJHeHUs1 coeauHeHuil. [loTOkM [aHHBIX WM TMOTOKU
yIpaBleHUs B cXeMax IMOKa3bIBalOTCA JMHUAMU. HampaBieHue moToka cjieBa HampaBo
U CBEPXY BHU3 CUMTACTCS CTAaHAAPTHBIM. ECITM HEOOX0MMO BHECTH OOJIBIITYIO SICHOCTD
B CXeMy (Hampumep, NMpU COCNWHEHUSX), HA JUHUSIX HCIOIB3YIOTCS cTpenku. Ecnm
HaIpaBJIeHWE MOTOKA OTJIMYAETCS OT CTaHIAPTHOTO, TO CTPEJIKH JOJKHBI YKa3bIBaTh
9TO HaIlpaBJICHHUE.

B cxemax cneayet uzberath nepeceueHus nuHuil. [lepecekatonmecs TMHAN He
UMEIOT JIOTUYECKOH CBA3H MEXIY COOO0H, MOITOMY U3MEHEHHUs HAIPaBICHHUS MOTOKA B
TOYKaX MEpeceueHus] He MOomyckaioTcs. J[Be wmim Oonee BXOISMIINE ITUHUA MOTYT
00BETUHATHCS B OJTHY UCXOISIIYIO.

Jluany B cxemax JOJKHBEI MMOAXOAWTh K CHUMBOIY MO0 clieBa, THOO CBEPXY, a
HCXOAWUTH JHOO cIpaBa, MO0 CHU3Y. JIMHUM NOKHBI OBITH HANpPABIECHBI K IEHTPY
cuMmBoia. [Ipm HEOOXOMUMOCTH JHHHUU B CXEMax HYXKHO pa3phlBaTh BO H30EKaHHE
V3IUITHUX TePECCUCHIH WIN CIUIIKOM JTTHHHBIX JIMHUH, a TAKKE, €CITH CXeMa COCTOUT
U3 HECKONbKHUX cTpaHul. CoequHHTENh B Hadaje pa3pblBa HA3BIBACTCS BHEUIHUM
COCIUHUTENEM, a COCOUHUTENb B KOHIIE pPa3phlBa — BHYTPEHHMM COCIHHHUTEIIEM.
COBMECTHO C CHMBOJIOM KOMMEHTapus MOXHO YKa3aTh, ¢ KaKOW CTpaHHIIbI, WA Ha
KaKyI0 CTPaHHUILy CXEMBI COBEPILIACTCS IEPEXO.

ITpumMepbl coenuHUTENCH IpUBEACHBI Ha pUCyHKe 1.3.

Pucynok 1.3 — Buzsl coenunutenei

Heckoabko BBIXOJO0B M3 CUMBOJIA MOXXHO ITOKAa3bIBATh:

° HECKOJIbKMUMHU JIMHUAMHA OT JAHHOT'O CMMBOJIA K APYT'UM CHUMBOJIAM,

o O,E[HOI>'I JIMHUEH OT JaHHOI'0 CHMBOJIa, KOTOpas 3aTeM pa3BCTBIIICTCA B
COOTBETCTBYIOLIEE YUCIIO TUHUH.

HpI/IMepH 1/1306pa>1<eH1/I$1 BBIXOIOB U3 CUMBOJIA ITPUBCACHLI HA pPUCYHKE 1.4.:
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Pucynox 1.4 — U300paskeHe BEIXOIOB U3 CHMBOIA

Kaxnp1if BBIXO U3 CHMBOIIA HY)KHO TIOMETHUTh 3HAYCHUSIMU COOTBETCTBYIOIINX
YCIIOBUH, YTOOBI TTOKA3aTh JJOTHYECKHUM MyTh, KOTOPBIH OH MPEACTABIIACT, C TEM, UTOOBI
3TH YCJIOBHUS M COOTBETCTBYIOIINE CCHUIKM OBLTH MACHTH(PUIUPOBAHEI.

[Tpumeps! neHTUGUKAIIMN CCBIJIOK TPUBEACHBI Ha pUCyHKe 1.5.

D=
=1

0 —
—
1

Pucynok 1.5 — npuMeps! HaACHTH(OUKAIINH CCHLUTOK

[Ipu Bcem pa3zHOOOpasuu CTPYKTYp ajirOPUTMOB MOXKHO BBIICITUTH UYETHIPE
TUIOBBIX CTPYKTYpPHl (pUCYHOK 1.6), M3 KOTOPBIX KaK W3 KHUPIHYUKOB, MOXKHO
MIOCTPOUTD 37aHUE aJTOPUTMa JIOOOW CIIOKHOCTHU: CJieJOBaHHe, BETBJEHUE, IUKJ U
BbIOOP.

TunoBele CTPYKTYPhl XOPOIIK TEM, YTO BCE OHM MMEIOT OJHY TOUYKY BXOJa H
OJIHY TOYKY BBIXOJ]a. DTO yNPOIIAET MPOCMOTP U TIOHUMaHHUE ajIrOpUTMa U COKpaIiaeTr
KOJIMYECTBO BO3MOKHBIX OIIUOOK, CICTaHHBIX TP COCTABJIICHUH CXEMBI U BpeMs Ha UX
MOUCK. THUITOBBIE CTPYKTYPBHl MOTYT OBITh BJIO)KCHHBIMH JAPYT B Jpyra, Hampumep,
CHUMBOJI, BXOAAIIUN B CTPYKTYPY cledoganue MOXKET BKIIOYATh B CEOS CTPYKTYPHI
eemeieHue WIA yuki, a KaKAas U3 BETBEH CTPYKTYp GemeieHue WIH 6bl00p MOXKET
COJIIEPKATH CTPYKTYPHI C1e008aHUe, YUK WITH SIIe OTHO 6emeieHUe U 8blO0D.
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Pucynok1.6 — THITOBBIE CTPYKTYPHI aJITOPATMOB: &) - CIIEI0OBAaHUE; O,
B) — BETBJIEHHUE (IIOJIHOE M HEIIOJIHOE ), T') — LIUKJI C MPEyCIOBUEM; 1) —
IIUKJI C TTOCTYCIIOBHEM, €) — BBIOOD

1.8 Tunbl aIropuTMOB

Ha ocHoBe nepeunciieHHBIX B mofpasnaeie 1.7 CTpyKTyp CTPOSITCS CleAyIoLIie
THUIBI AITOPUTMOB:

e JIMHeiiHbIil (Ha OCHOBE CTPYKTYpHI CJICIIOBAHHE); XapaKTEPU3YETCS TeM,
YTO BCE ICWUCTBUS, OMpEAeNsieMble CHMBOJAMHU, BXOISIIUMH B CXEMY, BBIIIOIHSIIOTCS
[I0CTICIOBATENIBHO, B OPSAKE UX HAIIHCAHUS;
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e pa3BeTBiAsOImMHiicA (HA OCHOBE CTPYKTYp BETBICHHE U BBIOOD):
XapaKTepU3yeTcsi TEM, YTO B XOJE BBIMIOJHEHUS, PEIICHUE 3aJayd UAET TOJBKO IO
OTHOMY M3 HMEIOLINXCS HaIpaBICHUH, BHIOOP KOTOPOTO 3aBUCUT OT BBINOJHEHHUS
3aJIJaHHOTO YCIIOBHSL:

e NUKJIMYEeCKMIi (Ha OCHOBE CTPYKTYpPBl IIHKI): XapaKTepu3yerTcs
MHOTOKPAaTHBIM IIOBTOPEHUEM OMPEICTICHHOMN TPYMIBI IEHCTBHM.

B nmnocnenyroomux pasgenax Ha KOHKPETHBIX IPUMeEpPax paccMaTpUBaIOTCS
NPOeKTHl B cucTeMe  mporpammupoBanuss C,  OCHOBaHHBIE Ha  BceX
BBIIIICTIEPEUHCIICHHBIX TUIIAX aJITOPUTMOB.
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2 CTPYKTYPA IIPOI'PAMMBbI

IMporpamma Ha si3pike CH COCTOUT W3 AUPEKTHB Mpenporeccopa, 00bsBICHUH
rI00aTbHBIX IEPEMEHHBIX, KOMMEHTApHEB, OJJHOU IIIaBHOH QyHKIUH (Main) u,
BO3MOJKHO, PsiJia HETTIaBHBIX (pyHKUMIL.

Crenyrouuit KOpOTKUN IPUMEDP HILTIOCTPUPYET CTPYKTYpPY Iporpammsel Ha CH.

/*IIpumMep TporpamMMsI Ha s13bIke Cr*/

#include <stdio.h> // nMpeKTHBa Imperpoieccopa
main () // 3aromoBoK (PyHKIKH Main
{ // nayaso Tena QyHKIHKA Main
char name[20]; // 0OBsBICHUE TTIEPEeMEHHON
printf(“Beenute Bamie ums: ”); // BEIBOJ COOOTIICHUS
scanf(*“%s”,name); I/ BBOZT IEpeMeHHOM
printf("3mpaBcTByiite, %s!\n",name);
return(0);
} // koHer Tena GpyHKIHU

KoMmMmeHTapuu mpefHa3HAYCHBI JUIs TOSCHEHUS Ha3HAuUCHHsI MEePEMEHHBIX H
JercTBuil mporpaMmMbl. KomMmeHTapuil SBIsSi€TCS YacThiO KOJa, KOTOPBIA UTHOPUPYETCS
KOMIOIIATOPOM. MOTYT BCTaBIATHCS B JI000€ MECTO MPOTPaMMBI, TAE JAOMYCKAIOTCS
npobensl. CymecTByeT ABa crioco0a BCTaBKA KOMMEHTApUEB B IPOrPaMMYy:

a) ¢ TOMOUIbIO OTKpBIBAIOIIEH CKOOKM KOMMEHTapus “/*” M 3akpblBaromiei
CcKOOKH KoMMeHTapus “*/”. TekcT, KOTOPbIM HaXOAUTCA MEXIy Mapoi TaKuX CKOOOK
siBIsIeTCsl  KoMMeHTapueM. O(OopMIIEHHBIH TakuM 00pa3oM KOMMEHTApUil MOXKET
3aHUMATh 00Jiee OJTHOMW CTPOKH;

0) ¢ TIOMOIIBIO Mapbl CUMBOJIOB “//”. TeKCT, 3aNMCAHHBIN TIOCNIC JAHHOW Maphl
CHMBOJIOB JI0 KOHIIA CTPOKH SIBISeTCS KOMMeHTapueM. C IOMOIIBI0 3TOro crocoda
MOJKHO BCTaBJIATH TOJBKO OJHOCTPOYHBIC KOMMEHTAPHH.

Hupektusa #include coobImaeT KOMIUIATOPY, YTO HEOOXOAUMO BKJIIOYHMTH B
TEKCT MPOrpaMMBI CoAepkuMoe (haiiima, MM KOTOPOTO yKa3aHO B YITIOBBEIX CKOOKax
1160 B KaBbIukax. Takoi (ail Ha3bIBacTCs 3aro0BOYHBIM, UMeeT pacumpenue .h (ot
aurn. header — 3aromoBok). ®akTuyecku ¢ MOMOIIBIO aupekTuBbl #include «
porpaMMe IMOAKITIOYAIOTCS HeoOXoaumble OnOmmoTexkn Qynkumid. Hampumep, B
3aroioBouHoM (aiine stdio.h ompenensrorcs HeKOTOpBIE MAaKpOCHI W IIEPEMEHHEIE,
UCTIONIb3yeMble OMOITMOTEKON BBOa-BBIBOJIA.
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CymiectByeT 00NBIIOE KOJIMYECTBO CTaHAAPTHRIX (QyHKIuH. OHM 00BeANHEHBI
B TPYIIbl U XPAaHATCS B OTHCIbHBIX OHONMOTEKaX IO TEMATHYECKOMY IMPHHIUITY
(pyHKIIMY TS MaTeMaTHYECKUX PAcueToB, BBOJA-BBIBOJA, 0OPaOOTKH CTPOK U T.1.).
Hexoropble cTanIapTHRIE OMOIHOTEKN TOAKIIOYAIOTCS aBTOMaTHYecKH. [lofkiroueHne
IpYyrux OMOJIHOTEK HYXKHO JIeNlaTh BPYYHYIO, C MOMOIIBIO JUpeKTUBHI #include <mms
(haiima>.

[Tporpamma Ha si3pike CH COCTOUT M3 OTACIBHBIX MoANporpaMm (pyHkmwmii). B
obrreM Buze GYHKIIUS UMEET BUJT:

THI_3HAaYCHHs UMS_(YHKIUH (TTapaMeTphl)

{

//Teno GyHKIUH

}

B paccmarpuBaeMOM NIpPOCTOM MpUMEpe IporpaMMa COCTOMT W3 OIHOM
¢byuxkumn main(), He wumeromielt mapamerpoB. @Dynkims main () mpUCYTCTBYeT B
KaXIOH MporpaMme, 3TO OCHOBHas (YHKIHSA, C Hee HAYWHAETCS BBIIOJHEHHE
IIPOTPaMMBI.

@Oynkuust Main() Mo yMOJNYAHMIO JOJDKHA BO3BpAIIATh IIEJI0C 3HAYCHHE.
3HadyeHue, Bo3BpalaemMoe (pyHKIMEH, 3auchIBaeTCs ¢ TIOMOILIBIO omepaTopa return. B
IpUMepe BO3BpalllaeTcs Lenoe 3HaueHue (0, CUTHaIM3MpYIOIee OIepalOHHON
CHCTEME O HOPMAaJIbHOM 3aBEPIIECHUH NIPOrPaMMBbl.

Temo pyHKIME — 3TO OJOK, 3aKIIOYCHHBIA B (pUTypHBIE CKOOKH. OH MOXET
coJiepkaTh OOBABIICHUS JaHHBIX U ONepaTopbl 00paboTku AaHHBIX. Kaxkaplid oneparop

€,

3aKaH4YHUBACTCA CUMBOJIOM
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3TUIIbI JAHHBIX

OcHOBHas 1eNb 000 MPOrpaMMBI COCTOMT B 00paOoOTKe NMaHHBIX. JlaHHBIE
pa3IMYHOTO THIIA XpaHATCI W oOpabaThiBalOTCS  To-pasHoMy. B mrobom
ITOPUTMUYECKOM SI3bIKE Ka)kIasd KOHCTaHTA, MEpEeMEHHas, pe3yibTaT BBIYHCICHUS
BBIDOKCHUS WIM (QYHKIUK JODKHBI WMETh ONpENeNIeHHBId THI. THI JaHHBIX
oIpesienseT:

* MHOJICeCMB0 3HaueHull, KOTOpble MOTYT IIPUHUMATh BEJMYHHBI 3TOTO THIIA,

* HympeHnHee npedcmagneHie JTaHHBIX B IaMATH KOMIIBIOTEPa,;

* onepayuu u yHKyuY, KOTOPblE MOKHO MPUMEHSThH K BEJIMYMHAM 3TOTO THIIA.

Hcxonst W3 3THX XapaKTEpUCTHK, MPOTPAMMHCT BBIOMpaeT THII KaKIOH
BEJIMYHHBI, MCHONB3YEeMOW B TporpamMme IS TPEACTABICHHUS PEaNbHBIX OOBEKTOB.
O0s3aTejbHOE ONMCAHUE THNA IO3BOJIAET KOMIIMIIATOPY IPOM3BOAMUTH IPOBEPKY
JOMYCTUMOCTH Pa3IMYHBIX KOHCTPYKIWH mporpammbl. OT THIa BEIUYUHBI 3aBUCSAT
MAaIIMHHBIE KOMAaHMbI, KOTOpble OyIyT MCIIOIB30BaThCsA I 00paboTKM MaHHBIX. Bee
TUNBI s361ka C++ MOXKHO pa3fieNnTh Ha OCHOBHble W cocmashble. B s3pike CH++
ONIPENENICH0 IIeCTh OCHOBHBIX THIIOB JAHHBIX [UIA IIPEICTaBICHHUSA  YebiX,
6eecmeeHtblx, CUMBONbHBIX W JocudeckuX BeMWYMH. Ha OCHOBE JTHX THIIOB
MIPOTPaMMHCT MOJKET BBOJHUTH OITMCAaHWE COCTABHBIX THMOB. K HHM oTHOCSTCA
Maccusvl, nepevucienus, QyHKYyuu, CmpyKmypsbl, CCbLIKU, yKazameau, 06veOuHeHus u
Kaaccl.

OcHoBHBIC  (cmanoapmuple)  TANBI  JaHHBIX ~ YacTO  HA3BIBAIOT
apugpmemuueckumu, TOCKOJIbKY HMX MOXHO UCIIONB30BaTh B apH(PMETHYECKUX
orepanuax. [ns omMcaHWs OCHOBHBIX THIIOB OIpENENICHBI CIeIyolne KIF0YeBHIe
CJIOBa!

int (ueneiit); char (cumBosbHBIA); Wchar_t (pacimpeHHBIH CHMBOJBHBIN);
bool  (moruueckwit); float (BemiectBennsiii); double (BemiecTBeHHBIH € JBOHHOM
TOYHOCTHIO).

IlepBrie "eThIpe THIIA HA3BIBAIOT LIEJTOUYUCICHHBIME (YeabiMu), TTIOCTIETHNE /1Ba -
munamu ¢ niaearowelr mouxou. Kon, KOTOpbIH (OpMUPYET KOMIMIATOD JUIS
00pabOTKH TETIBIX BETMYUH, OTIIMYAECTCS OT KOJA JUIS BEJIMYWH C IJIaBaIOIIEH TOYKOH.

CymiecTByeT deTHIpe cHeyugukamopa muna, YTOUYHAIOMINX BHYTpPEHHEE
NPECTABICHHE M [HMala30H 3HAYCHHH CTaHAapTHBIX TUMoB:Short (kopotkwuii);long
(mmmunei);signed  (3makoBeii);unsigned (6e33HakoBbIi)./IMana3oHbl  3HAYEHHE U
00beM 3aHUMaeMOH MaMsATH JUIS IPOCTHIX THITOB NpUBeIeHbI B Tabmuie 3.1.
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Tabnwma 3.1 — /lnanazoHsl 3HAUYSHUH TPOCTHIX TUITOB HaHHBIX 11 IBM PC

Tun JAuana3zon 3HayeHu i Pa3mep(0aiiT)
bool true u false 1
signed char -128 ... 127 1
unsigned char 0...255 1
signed short int -32 768 ... 32 767 2
unsigned short int 0..65535 2
signed long int -2 147 483 648 ... 2 147 483 647 4
unsigned long int 0...4 294 967 295 4
float 3.4e-38 ... 3.4e+38 4
double 1.7e-308 ... 1.7e+308 8
long double 3.4e-4932 ... 3.4e+4932 10

3.2 Heuasrii Tun (int)

Pa3mep Tuma int He ompenenseTcs CTaHIAPTOM, a 3aBUCUT OT KOMIIBIOTEpa U
kommuisiTopa. st 16-pa3psgHOro mporeccopa 1Mol BETMYHHBI 3TOTO THIIA OTBOJMTCS
2 Oaiira, ;s 32-paspsgHoro — 4 Gaiita. Cnienuduxarop short mepen mmeHem Ttumna
yKa3bIBaeT KOMIIIATOPY, YTO IO YUCIIO TpeOyeTcs oTBecTH 2 Oaiita He3aBUCHMO OT
paspsaHocTH nponeccopa. Crenudukatop long o3Havaer, 4To 1eas BeaTudnHa Oyaer
3aHnMarth 4 Oaitra. Takum 00pa3zoM, Ha 16-pa3psIHOM KOMITBIOTEPE SKBUBAJICHTHI iNt 1
short int, a Ha 32-pazpsaaom — int u long int. BHyTpeHHee npencTaBieHne BeIMIUHbL
LIEJIOTO TUITa — LEJI0e YKCIO0 B IBOMYHOM Kojie. [Ipu ncnonb3oBanny crnenudukaTopa
signed crapmmii OMT 4YMClIa MHTEPIPETUPYETCS KaK 3HAKOBBIH (0 - IOJOKHTEIBHOE
qucio, 1 - orpunarenshoe). Crenudurarop unsigned mo3BosseT MpeacTaBIATh TOIBKO
MTOJIOKUTENBHBIE YHCIIA, TIOCKOJIBKY CTapIIni pa3psi pacCMaTpuBaeTCsa Kak 9acTh KOja
yrcna. TakuM o0pa3oM, Auana3oH 3Ha4YCHWH TUma iNt 3aBHCHT OT CHEHU(PUKATOPOB.
Jluana3oHbl 3HaYE€HUH BEIMYHMH IIEJOT0 THIA C Pa3IMYHBIMH CIEHU(pUKATOpaMH It
IBM PC-coBMecTHMBIX KOMITBIOTEPOB IpHBeAeHbl B TaOuuie. [lo ymonuanuio Bce
[eJIOYUCIICHHBIC TUTIBI CUUTAIOTCS 3HAKOBBIMH, TO €CTh crienudukaTop Signed MoxxHO
orryckaTh. KoHCTaHTaM, BCTpEeHaronMCs B IIPOrpaMMe, MIPUIICHIBAETCS TOT WM WHOH
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TUO B COOTBETCTBHHM C WX BHIOM. ECIW 3TOT THN MO KakUM-IMOO TpUYMHAM HE
yCTpamBaeT MPOrpaMMUCTa, OH MOXKET SBHO yKa3zaThb TPeOyeMBI THII C IOMOIIBIO
cybouxcos L, | (long) u U, u (unsigned). Hanpumep, korcranta 32L Gyxer umetsh T
long u 3anumMate 4 Gaiita. MokHO Hconb30BaTh cypdurcel L u U omHOBpeMeHHO,
Hanpumep, OX22UL wmu 05Lu.

Ipumeuanue. Tuner short int, long int, signed int u unsigned int mosxxHO
cokpamiats 1o short, long, signed u unsigned cooTeeTcTBEHHO.

3.3 CumBoabHblii THH (char)

[lon BenMMYMHY CUMBOJIBHOTO THIIA OTBOAUTCS KOJHMYECTBO OANT, JOCTATOYHOE
JUIs pa3MelIeHHs JII000ro CMMBOJIA M3 HabOpa CHMBOJIOB JISl JJAHHOTO KOMITBIOTEpA,
4To 1 00ycIoBUIIO Ha3BaHue TUna. Kak mpasuiio, ato 1 Gaitr. Tun char, kak u npyrue
IeJIbIe THITBI, MOXKET OBITh CO 3HAKOM WX 0Oe3 3Haka. B BemmumHax co 3HAKOM MOKHO
XPaHUTh 3HAYCHHUA B auana3one ot -128 mo 127. [Ipu ucronb3oBaHuM crienuukaTopa
unsigned 3HaueHHs MOTYT HAXOAUTHCS B Ipeaetax ot 0 10 255. DTOro J0CTaTOYHO IS
XpaHeHus1 TF00ro cuMBoIIa 13 256-cumBonbHOro Hadopa ASCII. Benmuunsl Tuma char
MIPUMEHSIOTCS TakkKe IS XpaHeHWS IeJbIX YHCell, He NPEBBIIAIONNX T'PaHUIIBI
YKa3aHHBIX JUAMa30HOB.

3.4 PacmupeHHBI CHMBOJbHBIA THN (Wchar _t)

Tun wehar_t npeaxaszHadeH st paboThl ¢ HAOOPOM CHMBOJIOB, JUTSL KOAUPOBKH
KOTOpPBIX HepoctaTouHo | Gaitra, Hanmpumep, Unicode. Pasmep aToro Tuma 3aBUCHT OT
peasi3alyy; KaKk MpaBuilo, OH COOTBETCTBYeT ThIly Short. CTpoKoBbIe KOHCTAHTBI TUIIA
wchar_t 3anuceiBarorcs ¢ npedukcom L, nanpumep, L "Gates".

3.5 Jlormueckmii Tun (bool)

BenmuumHbI JTOrMYIeCKOro THIAa MOTYT MPUHUMAThH TOJBKO 3Ha4eHus true u false,
ABJISIIOIINECS. 3apE3€PBUPOBAHHBIMU ClIOBaMH. BHyTpeHHsAs (opMma mpeacTaBICHUS
sHauyenus false — 0 (wynb). JIro6oe apyroe 3HaUeHHEe HHTEpHpEeTUpYeTCes Kak true. [pu
npeoOpa3oBaHUM K LeIoMy THITY true mMeeT 3HaueHue 1.

3.6 Tumnsl ¢ naBalmeii Toukoii (float, double u long double)
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Crangapt C++ omnpemeiseT TPU THIA JaHHBIX UL XPaHCHHS BEIIECTBEHHBIX
snauenwmii: float, double u long double. Tuner manHwIX ¢ MUIaBatOIIEH TOUKOW XPAHATCS B
NaMATH KOMIIbIOTEpA HHadye, YeM IeJIOYHCIICHHbIE. BHyTpeHHee NpeacTaBiIeHUE
BEIIECTBEHHOTO YHCJIa COCTOMT M3 JIBYX YacTel — MaHTHCCH U nopsaka. B IBM PC-
COBMECTHUMBIX KOMIThbIoTepax Beinunubl Tuma float 3ammmaror 4 Gaiita, U3 KOTOPBIX
OJIH JIBOMYHBIN pa3psifi OTBOJUTCS MOJ] 3HAK MAHTUCCHI, 8 pa3psIioB MO MOPSIOK U 23
noJ MaHTuccy. MaHTucca — 310 uncio, 6oneiiee 1.0, Ho mMeHbiee 2.0. ITockonabKy
crapimas muppa MaHTHCCHI BCerjia paBHa 1, oHa He XpaHWTCs. J[JIS BEJMYWH THIA
double, zanumaromux 8 GaiT, MO MOPAMOK M MAaHTHUCCY OoTBoAMTCS 11 U 52 paspsga
COOTBETCTBEHHO. J[JTMHA MAHTHUCCHI OMpPEIENACT TOYHOCTD YKCIA, a JUTHHA TTOPSIIKa —
ero auana3oH. Kak MOXHO BHIETh M3 Ta0j., IPH OJAWHAKOBOM KOJMYECTBE OAiir,
orBoguMoM Moy BenuuuHbl Tuma float u long int, nuana3oHsl WX AOMYCTUMBIX
3HAUCHHH CHIIBHO pa3NUyaroTCs W3-3a BHYTPEHHEH (OpPMBI  MpeiCTaBIICHUS.

Creunguxarop long nepen umenem tuma double ykaseiBaer, 4To 110/ BETHYHHY
orBogutcst 10 Gaiit. KoHCTaHTBI ¢ MJIaBarolieii TOUYKOW HMMEIOT MO0 YMOJIYaHHUIO THII
double. MoxHO sSIBHO yKa3aTh THI KOHCTaHTHI ¢ TomMombio cyddukcos F, f (float) u L, |
(long). Hanpumep, koucranta 2E+6L 6yner umers tun long double, a koucranra 1.82f
— tun float.[lnst BemecTBEHHBIX THITOB B TAOIHIIE TIPUBEICHBI a0COTIOTHBIE BETMYMHBI
MHUHHMANIBHBIX M MAaKCHMAaJbHBIX 3HaYeHWd. J[Id HamducaHus TEePEHOCHMBIX Ha
pasnuuHble MIaTHOPMbI IPOTPAMM HEIb3s JeNaTh MPEANOI0KEHHH O pa3Mepe TuIa
int. Jlns ero moiydeHuss HEOOXOAMMO MOJB30BaThes omeparueit Sizeof, pesynbraTrom
KOTOpOM SIBJISIETCS pa3Mep THMa/B Oaitax. Hampumep, Ui onepariOHHOW CHCTEMBI
MS-DOS sizeof (int) mact B pesynbrate 2, a gt Windows 9X unu OS/2 pesynbraTrom
oyzaer 4. B ctanmapte ANSI nuama3oHsl 3HaYCHUH /11 OCHOBHBIX THUIIOB HE 3aJIal0TCs,
OIIPEICIISIFOTCS TOJIBKO COOTHOIIECHHS MKy UX pa3MepaMu, HallpUMeEP:

sizeof(float) < sizeof(double) < sizeof(long double)

sizeof(char) < sizeof(short) < sizeof(int) < sizeof(long)

PasnmuuHble BHABI IEJABIX W BEIIECTBEHHBIX THIIOB, Pa3IMYAIOIIHECS
JIMATIa30HOM W TOYHOCTHIO MPEACTABICHUS MAHHBIX, BBEICHBI JUIS TOTO, YTOOBI IaTh
[POrPAMMHUCTY BO3MOXHOCTh HamOosiee 3()(EKTHBHO HCIIOJIB30BAThH BO3MOXKHOCTH
KOHKPETHOM amMapaTypsbl, MOCKOJIBKY OT BBIOOpA THIIA 3aBUCHT CKOPOCTH BBIYHCIICHUI
u 00beM namsatd. Ho onTHMU3UpOBaHHAS 7Sl KOMITBIOTEPOB KaKOr0-THOO OJJHOTO THUIIA
IporpaMma MOKET CTaTh He MEePEeHOCUMON Ha APYTHe TIaTGOPMBI, TIOITOMY B 00IIeM
ciydae clieayeT u30erath 3aBHCHMOCTEH OT KOHKPETHBIX XapakTEPHCTHK THITOB
JAHHBIX.
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3.7 Tun Void

K OCHOBHBIM THIMAM sI3bIKa OTHOCHTCS TUIT Takoke VOid. MHOXeCTBO 3HAYCHHI
aToro Tuna nycmo. OH UCHONb3YyeTCs:

* 17 ompeieNieHnsl (QYHKIHH, KOTOphIEe HEe BO3BPAIIAalOT 3HAYCHNS,

* A7 yKa3aHUS ITyCTOTO CIIHMCKA apIyMEHTOB (DYHKIIHH.

3.8 IlepemMeHHBbIe H KOHCTAHTHI

Ilepemennas - 3T0 BeIUYNHA, KOTOPAsi UIMEET UMsI H KOTOpasi MOXKET H3MCHATh
CBOM 3HAYEHUS B IPOLIECCE BHIMTOIHEHUS IPOTPaMMEI.

ITpumMepb! 0OBABICHUS IEPEMCHHBIX:

intq, w,r;

float t1, u;

shot b, j;

longr, u,p,q;

char s34;

unsigned w234;

double b_1, G6;

enum seasons{spring, summer, autumn, winter} m. n. i;

[lepemeHHbIE MOXXKHO MHHULMATU3UPOBATH, T.€. OMPEAEATh UX 3HAUEHHUS MpPU
OOBSIBIICHUH C TIOMOIIBIO OMIepaTopa OOBSIBICHUS:

UMSL_Muna ums_nepemenHol = 3sHayeHue;

Hampumep:

float a=-2.4e4;
int b=456;

Koncmanma — 510 BenWYMHA, KOTOpas HE HM3MEHSET CBOETO 3HAYCHUS B
MpoIleCcCe BBIMOJIHEHHUS TMPOorpaMMbl. KOHCTaHTBI MOTYT OBITh HEMMCHOBAHHBIMH U
MMEHOBAaHHBIMH.

Heumenosannsle KOHCMAHMbL - STO OOBIYHBIC KOHCTAHTHI, IPEIICTABICHHEBIC B
BBIPOKEHUM CBOMMH 3HAUYCHHUSAMH, Hampumep, ynciamu (-3.1, 456, 2.123e-2), cTpokoit
cumBoJioB ("Tlo3apaBisto ¢ moCcTyIieHHeM B yHUBEpcUTeT!").

VM ¥ 3HAUYCHUC UMEHOGAHHOU KOHCMAHMBl ONPEACISIIOTCS C IOMOIIBIO
cnenudukaTopa const . ®opma 0OBIBICHNS IMEHOBAHHOW KOHCTAHTHI :

CONSt mun ums_KOHCManmol = @vlpasiceHue;

Hanmpuwmep:

const float k1=2.48567,
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k2= 1/Kk1,;
const char c="*",
const char *f="Mama+Bauns";
const char s[]="r. Tomens";
Tunwvt kKoncmanm:
seujecmeenbie;
yenvie,
OnuHHble Yenvle, B KOHIIE 3allUCH KOTOPBIX jJo0OaBisiercs OykBa L, Hampumep,
4567382L,;
be33Haxosbie, B KOHIIE 3aITUCH KOTOPBIX noOaBmseTcs Oyksa U,
80cbMepuuHble, B KOTOPBIX TIEpel MEepBOM 3Hayalled HUQpPOi 3armuchIBacTCs
Hy7b (0), Harmpumep, 071;
wecmnaoyamepuyHvle, B KOTOPHIX TIIepeJ TEpBOM 3Havamed nudpon
3aMKChIBAETCS TIapa CUMBOJIOB HYJIb-HKC (0X), Hampumep, 0X2D1;
CUMBOIbHbIE, B KOTOPBIX EOUHCTBEHHBIH CHUMBOJI 3aKIIOYEH B OJIMHApHBIC
KaBbIUKHU, Harpumep, 2', '&', 'y
cmpokogble, TIPEACTABIAIOIIAE COOOM  IOCIIeNOBAaTENFHOCTE  CHMBOJIOB,
3aKJIIOYEHHbIE B JIBOWHBIE KaBblukM, Hampumep, "['omensckuii ['ocynapcTBeHHBIH
texHuueckuid yausepcuteT uM. I1.0.Cyxoro".
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4 OIIEPALIMU U BBIPAKEHUS
4.1 OCHOBHLIC MOHATHSHA

Omepanuy  OCYLIECTBISIIOT —TEPECBUIKY W NpeoOpa3oBaHUE [JaHHBIX B
nporpammax. OOo03Ha4alOTCAd ONepalyd OIHUM WM HECKOJbKUMH CHMBOJIAMH,
HampuMep +, -, >> W T.A4. JlaHHBIe, YYacCTBYIOIIME B OIEPALHH, Ha3BIBAIOTCS
omnepaHaamMH. B kadecTBe onepaHIOB MOTYT HCIIOJIB30BATHCS IEPEMEHHBIE, KOHCTaHTHI,
BBIPAKEHHSI.

Buipasicenue — 310 cTpOKa, COCTAaBJICHHAs 1O ONpPEICICHHBIM MpPaBUIIAM W3
OIIEPaH/IOB, ONepanuii W TpeJHa3HaueHHas Ui IIONydeHus 3HadyeHus. Hanpumep
3+6/2*d. Buvipascenue Ha3bIBACTCS KOHCHIAHMHBIM, SCITU €TI0 ONICPAHAAMH SIBIISFOTCS
TOJILKO KOHCTaHTHI, Hanpumep, 67-234.

ITo wucny onepaHIOB, yYaCTBYIOIINX B OIEPALUH, Pa3IMYalOT yYHapHble (OIVH
OllepaHn) W Ounaphvlie (OBa onepaHaa) omepauuu. llpuMep yHapHOW omepamnuu —
YHapHBI MUHYyC (W3MEHEHHWEe 3Haka 4HCla); TpUMep OWHapHOH omepanud -
*(yMHOXCHHE).

ITo Tumy BBIMOJIHAEMOHN OlEpalMy Pa3IHYalOT apugmemuyeckue, cosuea,
nopaspsoHvle 1o2udecKue, 1o2uveckue, onepayuy OmHoueHus u Jip.

4.2 Omnepanusi NpUCBAUBAHUS U ONEPATOP MPHCBAUBAHUS

€_9

Ctpoky, colepallyr 3HaK
npUCeauBanusl.

(IpUCBOUTB) HA3BIBAIOT ONEPAMOPOM

OO0mumii BUJ oriepaTopa MpUCBAaUBaHUS:
P=V;,

riae V- BelpaxkeHue, P — nepeMeHHasl.

OmnepaTop TPHUCBAaWBaHUS BBITONHACTCS CICAYIOIMIIM O0pa30M: BBIUUCIAETCS
3Ha4YCHHE BRIpaKEHUS V; 3TO 3HAUCHHE IIPUCBANBACTCS IIEPEMEHHO P.

Hampumep omnepaTtop a = a+1; o3HayaeT: B3ATh TEKyIllee 3HAUYCHNE IEPEMEHHON
a, IpUOaBUTH K HEMY €JMHHUILY U MTOJIYYCHHBIN pe3yibTaT COXPAHUTh B IEPEMEHHOH a.

S3p1k CH AOMyCcKaeT MHOXKECTBEHHOE MPUCBAaWBaHUE — MPUCBAUBaHUE OJHOTO
3HaYeHHsT Ha0Opy TMEepeMEeHHBIX B OXHOM omeparope. Ilpu sTom omepamuu
BBIIIOJIHAIOTCS CIIPaBa HaJIeBO

IIpumep:

a=b=c=d=1;
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310 OKBHUBAJICHTHO CJ'ICI[yIOHIGfI IOCIICOOBATCIIbHOCTH onepaTopoB
npucCBannBaHUsA:

d=1;
c=d,
b=c;
a=h.

Taxoke B s13p1ke CH CYIIECTBYET OIEpalisi KOMOMHUPOBAHHOTO MIPHCBAaUBaHMUS,
KOTOpas 3allMChIBA€TCS B BHJIE:

V1 OP =V, uto sxBuBanentao V1 =V1 0PV,
rae V1 — nepemennas, V — Beipakenue, OP — ogHa U3 omnepanui, 3a1aBaeMbIX

3HakaMu *, /, +, -, %, >>, <<, &, N
IIpumep:
a+=b—6 oskeuBanentnoa =a+ (b —6).
4.3 Apudmernyeckue onepanuu

ApupmeTndeckue onepanyy MpUBeIeHB! B Tadmme 5.1.

Tab6muna 5.1 — Apudmernyeckue oneparnun

3Hak onepauuu HazBanue Onucanue

- YHapHbII MUHYC M3MEHEHHE 3HaKa yucia

YMHOKEHUE, JeJICHUE,
YMHOEHUE, JIeJICHHE,

* [, % OCTaTOK OT JIEJIEHUS OJHOTO
OCTATOK OT JICJICHHUS

qucia Ha APYyroe

+, - CJIOKCHUEC, BBIYUTAHUC CJIOKCHUEC, BBIYUTAHUC YHUCCIT

YBEIUYCHUE U YMEHBIICHNUE
++, -- MHKPEMEHT 1 JCKPEMEHT

Ha CUHUITY

Onepanuu  3amucaHbl B MOPSAKE YMEHbLIeHHs mpuoputera. CHaudana
BEITIOTHSAIOTCSL ONEpali ¢ OoJiee BHICOKHM TPHOPHUTETOM, 3aTeM C Oojiee HHU3KUM.
Onepauuu ¢ OJUHAKOBBIM IMPUOPUTETOM BBINOJIHAIOTCS clieBa Hampaso. llopsaok
BBITIOJTHEHUS OTIEPAIMA MOKHO U3MEHSTh C IIOMOIIBIO CKOOOK.

[Tpumep:
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2+2*2=6;
(2+2)*2=8.
Crnemuduueckumu s Cu SIBISIFOTCST oniepaiii onpedenenuss ocmamira(%),
unxpemenma (++) u dexpemenma (--).
Omnepanus % (neneHre mo MoIyii0) OMHapHas, MPUMEHNMA K [eTOYHCICHHBIM
ornepaHiaM. Pe3ynbraT — 0CTaTOK OT AENEHHS LENIbIX YHCEl.

[Tpumepsr:
6/4 > 1; 314 > 0; 3%4 > 3;
6%4 > 2; 9%2 > 1; 9%3 > 0;

Onepanuu MHKpeMeHTa (++) U JAeKpeMeHTa (--) yHapHble, NPHOABISIOT HITH
BBIYMTAIOT SAMHUILY U3 3HAYEHHSI CBOETO orepana. MoryT ObITh UCTIONb30BaHbI IIepe]
WJIU TIOCTIe CBOETO orepan/ia (B MpeUKCHON 1 NOCT(PUKCHOM (opMe COOTBETCTBEHHO).

[MpedrkcHbie W TOCTHUKCHBIE ONEpaIii BEITIONHAIOTCSA TIO0 Pa3HOMY B
BBIPKCHUSX.

Hampumep, Bbipakenne b = ++a o3HawaeT BBIMIONHEHHE ABYX OIepandii B
cremyroleM ropsike: a = a+l; b = a, a Bepakenue b = a++ o3HaYaET BHIMONHEHUE TEX
e ornepanuii, Ho B ApyroM mopsinke: b = a; a = a+1.

Omneparst JeKpeMeHTa BIIOHACTCS aHAIOTUIHO.

4.4 MaremaTnuyeckue GPyHKIIHH

IMporotuns! GyHKIHMT XpaHATCS B 3ar0jioBouHOM (aiiie math.h.

s Toro, 4TOOBI MOMYYNTH JAHHBIA MEpedeHb, HEOOXOANMO BBECTH B TEKCTE
nporpamMmbl uMsi 6ubmrotexn math u waxats Ctrl+F1. TTosBuTCS epedeHpb CIOB C
BBIIEJIEHHBIM UMeHeM Oubnmorexku. Haxxats Enter.

Jns Toro 9TOOBI MPOYHMTATH OIMCAHHE KOHKPETHOH (YHKIMH, HEOOXOIMMO
BBIICIATH UMS QYHKIIMH U Ha)XKaTh ENtEr wim BRIMOTHUTE JBOWHON MIETYOK MEIIIBIO Ha
UMEHU (pyHKLIUH.

Ta6muma 4.2 — Onncanne HEKOTOPBIX MaTeMaTHYECKUX (DyHKITHHA

Otpauenue fum fun Onucanue

K YHKUMM | a51vvenToB | 3HAuenus
abs(x) int int Haxoxnenue |X|
fabs(x) double double -Il-
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labs(x) long int long int -Il-
acos(x) double double arccos(x), -1<x<I1, 0<z<pi
asin(x) double double arcsin(x), -1<x<l1, -pi/2<z<pi/2
atan(x) double double arctg(x), -pi/2<z<pi/2
atan2(y,x) |double, double| double arctg(y/x), x£0, -pi<z<pi
ceil(x) double double HaxoxaeHne HauMEeHBIIEro eIoro >X
floor(x) double double HaxoxaeHre HanbOJIBbIIEro Heaoro <X
cos(x) double double Haxoxnenue c0s(X), X-B paguaHax
sin(x) double double Haxosxnenue Sin(X), X-B paguanax
tan(x) double double Haxoxaenue tg(X), X-B paauanax
cosh(x) double double Haxosxnenue ch(X)
sinh(X) double double Haxoxnenue sh(x)
tanh(x) double double Haxoxnenue th(x)
exp(x) double double Haxoxnenue €
fmod(x,y) double double [Jenenue X Mo MoxyIo Y
log(x) double double Beruucnenue In(x), x>0
log10(x) double double Brruucnenue Ig(x), x>0
modf(x,&i) |double, double| double Omnpenenenue 1emnoit i u ApoOHO
*i modf(x,&i) gacreit yncna X
pow(x,y) |double, double| double Boruncnenue X/, x>0. Eciu x=y=0=>1
sgrt(x) double double Brrancienue KopHS KBapaTHOTO, X>0
pow10(x) int double Beraucnenue 10”




4.5 Omnepanuu cABUIa U I0TOJHEHHUS

S3pik Cu obecrieunBaeT cpeacTBa il OOpaOOTKH NAHHBIX, MPEIACTABICHHBIX
Kak Habop OuT. ITO MOOUTOBBIC onepanuu. OHU TAIOT BO3MOKHOCTh HETIOCPEACTBEHHO
VIIPaBIATh OWTOBBIMH OMEpAIMSIMH, (OPMHUPYIONUMHI CHMBOJBHBIC WU IIEJEBIC
3HAYEHMS.

Onepanuu “<< (JIEBBIA CIBUT) U “>>"" (NIPaBbIi CIBUT) SABIIAIOTCS OWHAPHBIMHU.
NmeroT craeayromnii CHHTaKCHUC:

BbIpaxkeHuel << BelpaxkeHHE2;

BbIpaxkeHuel >> BrIpakeHue2,

rie BeIpakeHuel — cTpoka OWT, caBUTaeMasl BIEBO WIIM BIPABO Ha YHCIIO OHWT,
KOTOPOE ONPEACISCTCS BETMINHOMN BhIpaKeHHe2.

Tumel omepaHnoB: BhIpaKeHHEl — CHUMBONBHBIA WM LEJBIH, BRIpaXKCHHE2 —
KOHCTaHTa WJIM KOHCTAHTHOE BBIpakeHHE (BBIpaKEHHE, COCTOSINEE U3 KOHCTAHT).

[Ipu neBoM cnBHre, OCBOOOKIAIOMINECS OWTHI CIpaBa 3aIOJIHAIOTCS HYJISIMHU.
IIpu mpaBoM cIBUTE OCBOOOXKIAIOIIUECS OUTHI CJICBA 3aMOJIHAIOTCS HYJIIMH.

Caur onepaHza BieBo Ha 1, 2, 3... OMTa COOTBETCTBYET €ro YMHOXKEHHIO Ha 2,
4, 8... cooTBeTcTBeHHO. CIBHT OTepaH/a BIpaBo Ha 1, 2, 3... OUTa COOTBETCTBYET €0
[IETIOYHCIICHHOMY JIeTICHHIO Ha 2, 4, §... COOTBETCTBEHHO.

4.6 Jlormyeckue omepanyyu v onepanuy OTHOIIEHUS

Jlornyeckue omnepanud W ONEPald  OTHOILICHUS HUCIOJB3YIOTCS IIPH
(hOPMUPOBAHUN JIOTHYCCKUX BBIPAKCHHM, UMCIOIIUX TOJBKO JBa 3HAYCHUS: 1, eciu
norudeckoe Beipaxkenue MICTUHHO; 0, eciin noruueckoe Beipaxenune JIOXKHO.

CH o iepKUBaeT CIIEAYIONIIE JOTHICCKIE OTIePAIINH:

&& - jjoruyeckoe U;

|| - noruyeckoe NI,

! - noruueckoe HE.

Tab6muna 4.3 — Tabauma HCTHHHOCTH JIOTHYECKHUX OTepariii

Onepanal Onepann2 && [
JIOXb JIOXb JIOXb JIOXb
JIOXb NCTHUHA JIOXb NCTHUHA
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NCTHHA JIOXb JIOXb NCTHUHA

NCTHUHA NCTHUHA NCTHUHA NCTHUHA

€

Onepanus yHapHasi, HHBepTHpYyeT omnepany crnpasa (mMeHser MICTUHA Ha
JIOXb u Haobopor).

Ormnepanuu OTHOIICHMUS:

> (6ompmie) — naet pesynbrar MICTUHA, ecnu omepany cieBa oT 3HaKa OOJbIIIe
orepaH/ia cripaBa OT 3HakKa; B MpoTuBHOM cirydae gaet JIOXb;

< (menbuie) — maetr pesynbrar UCTHUHA, ecnu omepann cieBa OT 3HaKa
MEHbIIIE OTIepaH/Ia CIpaBa OT 3HaKa; B MPOTHBHOM ciy4dae aaeT JIOXKD;

>= (6ompmie wim paBHO) — AaeT pesyasrar UCTUHA, ecmu omepaHn cieBa OT
3HaKa OOJbllle WIM PaBeH OMEpaHAy CIpaBa OT 3HAaKa; B MPOTHBHOM ciy4ae AacT
JIOXb;

<= (MeHblIe unu paBHO) — naet pesynbratr UCTHUHA, ecnu onepann cieBa oT
3HaKa MCHBIIEC WIH PaBeH OIEpaHIy CIpaBa OT 3HAKa; B MPOTHBHOM CIyYae JaeT
JIOXb;

= = (paBHO) — naetT pe3yabtaT UCTUHA, ecin onepann ciieBa OT 3HaKa paBeH
oTlepaHIy CIpaBa OT 3Haka; B MpoTHBHOM ciydae naet JIOXb;

!= (ue paBHo) — maetr pesynbraT UICTUHA, ecnmu omepana cieBa OT 3HaKa HE
paBeH orepaHay ClpaBa OT 3HaKa; B IpoTUBHOM ciydae naetT JIOXKb.

[Mpumeuanue. Crporo roopsi, B Cu 3Hauenuto MCTHMHA cooTBeTcTBYeT He
TOJIBKO 3Ha4YeHHUe 1, HO M J1000€e Ipyroe HeHyJIeBoe 3HAaUEHHE.

4.7 CMelaHHbIe ONIEPaH/bI U MPeodpa3oBaHUs TUNIOB

Ecnmn B HexoTopoM apu(pMeTHYEeCKOM BBIPAKEHWH BCTPEYAIOTCS OIIePaH/IbI
Pa3HBIX THIIOB, TO OJMH M3 OIEPAHAOB MOABEPraeTcsl MPeoOpa3oBaHUIO THIIOB TaK,
YTOOBI OH COOTBETCTBOBAJ THILy Jpyroro omepanga. Omnepann s mpeoOpa3oBaHHS
BBIOMpAETCs MO CIEAYIOIIEeMYy MpaBuily. Bce OCHOBHBIC THIIBI MMEIOT CIETYIOMIMN
MOPSIAOK CTAPIINHCTBA:

CUMBOJIbHBIE<IIEIIbIe<IJIMHHBIE<IIABAOIINE<BONHON TOYHOCTU

Tunsl, cToslue CHOpaBa, MPEBHILAT [0 CTAPIIMHCTBY BCE THIIbI, CTOSIIHE
cjeBa.

IIpeoOpa3oBaHue TUIOB NPOUCXOAUT M NPU BBINIOJHEHUH OIeEpalyu

@__

[IPUCBAaUBaHUS: TUI BBIPAXKEHUS CIIPaBa OT npeodpasyeTcs B THI NEepeMEHHOM,

__

CTOSIIHGﬁ ciaeBa OT . HpI/I OTOM MOXKET IIOSABHTHCA HeO6XOJ_'[I/IMOCTI> ITOBBINICHUA
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paHra BceX 3HAUEHUH JaHHBIX B BBIPAXKEHWH JO HEKOTOPOTO BBICIIErO THUIA HIIU
TMOHMKEHUE PAHTa 3HAYCHHUS 10 TUTIA TIEPEMEHHOM, CTOAIIEH cleBa oT “=".

4.8 Omepanus sizeof
PesynpratoM omeparmu  Sizeof sBisercs pasmep B Oaiitax THIAa HIH

0oOBsABNICHHONW TepeMeHHOH. [IpuMeHeHHe omepanud K MacCHBY BO3BpAIlacT YHCIIO
0aliTOB, HEOOXOMMOE JIJIs pa3MeIlleHHs] BCEX AIEMEHTOB MaCCHBA.
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5 YKA3BATEJIN
5.1 llonsTHE YKa3aTens

B s3pike Cu cymiecTByeT nBa crioco0a JOCTyNa K TEPEMEHHOW: CChLIKAa Ha
NEPEMEHHYI0 110 HMMEHM U MCIIOJIb30BaHME MEXaHM3Ma YyKaszaTeled. MexaHusMm
ykazareneii B Cu — ogHa W3 Hambosiee TPHUBIEKATENbHBIX JUIS NMPOdecCHOHATBHBIX
MIPOTPAMMHUCTOB OCOOEHHOCTEH SI3bIKA.

Vkazatenb-iepeMeHHass (MJIM TMPOCTO yKaszarelb) — O3TO IIePEeMEHHas,
IpeIHa3HaYCHHAs JJIs XpaHEHHs aJpeca B IaMsTH.

VYkazaTesb-KOHCTaHTa — 3TO 3HAYCHHE aJpeca ONEepaTUBHOHN maMsTu. B s3bike
Cu omnpeneneHsl JB€ CIELUANbHBIE ONEpPALMU A AOCTYNAa K IEPEMEHHBIM 4epes

¥

yKazaTedau: ornepanusa “&” u ornepanus . Pesynpratom omepanuu “&” sBisieTcs
agpec o0bekTa, K KOTOPOMY 3Ta omepaius npumensercs. Hanpumep, &varl naet
ajipec, Mo KOTOpoMy Varl XpaHUTCs B mamsaTH (TO4YHee anpec mepBoro Oaiita varl).
Omneparust “*” — 3T0 omeparmst OOpalIeHUs K COIEPKUMOMY MaMSTH IO aJpecy,
XpaHUMOMY B IIEpEMEHHOM-yKa3aTele Wik PaBHOMY yKa3aTeII0-KOHCTAHTE.

[Mpu3HakoM mepeMeHHOW-yKa3aTest Uil KOMITHJISATOpa SBJSIETCSl HAJIMYUE B
OITMCAHUH NIEPEMEHHO JIByX KOMIIOHEHTOB:

1) Tuma o0beKTa JAHHBIX, JUIA JOCTYIAa K KOTOPOMY HCIIONB3yeTcs yKa3aTelb
(W1H, KaK 4acTo TOBOPSIT, HA KOTOPBIN CChIIACTCS YKa3aTeh);

e

2) cuMBOIa nepes UMEHEM IIEPEMEHHOM.

B coBokymHOCTH THI 1 ““*” BOCIIPUHUMAIOTCSI KOMITMIISITOPOM KaK OCOOBIH THII
JaHHBIX — “yKa3aTeJb Ha YTO-TH00”.

Takum 06pa3zom, omucanue int varl, *ptr mpUBOIKUT K MOSBICHUIO IIEPEMEHHOM
varl u ykaszarens-nepeMeHHOl ptr. Ykazatens ptr umeet tum *int, T.e. THI “ykasareinb
Ha 1enoe”. MecTto, BBIAEISIEMOE O TaKOH THI KOMITMJIATOPOM, 3aBHCUT OT MOJAEIH
HaMSTH.

Onepanuio “*”, MBITasACh BBIPA3UTh CJIOBAMU CMBICT BBIPAKCHHS, MOXKHO
3aMCHHTH (pa3oi “B3ATh COACPKHUMOEC IO aJpecy, PaBHOMY 3HAUCHHUIO yKazaTens .
Hanpumep, onepaTop npucBauBanus *ptr = *ptr2 + 4 MO>XHO MHTEPIIPETHPOBATH TaK:
B3SITh COIEPKUMOE TaMSTH TI0 a/pecy, paBHOMY 3HA4YEHHIO yKa3artens Pir2, mpudaBuTh
K 9TOMY COJEpXKHMMOMY 4, a pe3yinpTaT IOMECTUTh IO aJpeCy, PABHOMY 3HAYECHHUIO
ykaszarens ptr. Yucno 6aiToB, U3BIEKAaEMBIX U3 MAaMITH M YYaCTBYIOIIUX B ONEPALH,

OIpeACIACTCA KOMIIMIIATOPOM UCXO/A U3 TUIIA, HA KOTOpLIﬁ “YKa?)BIBaeT” YKa3aTciib.
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5.2 Onepanum Haj yKka3aTeasiMu

g ykasareneH-TIEpEMEHHBIX  pa3pellieHbl  HEKOTOphle  OIEpaluu:
MIPUCBAaUBaHUE, HMHKPEMEHT, IEKPEMEHT, CJI0KEHUE, BHIYUTAHNE, CPABHEHUE.

S3pik Cu paspemiaeT omnepanqio CpaBHEHHS yKazaTeled OJMHAKOBOTO THIA.
[Ipu BBHIMOTHEHWU MPUCBAUBAHMA 3HAYCHHE YKA3aTellsl B NMPABON YaCTH BBIPAKEHII
NePEeChITIAETCs B SIUCHKY HaMsITH, OTBEACHHYIO JJISl YKa3aTess B JIEBOM YacTH.

Baxnolt 0cOOEHHOCTBIO apH(PMETHIECKNX ONEeparil ¢ yKa3aTeJsIMH SBISIETCS
TO, YTO (PU3UUECKOE YBEIWUCHHEC HIIM yYMEHBIIECHHE €r0 3HAYCHUS 3aBUCHUT OT THUIIA
yKazaTels, T.e. OT pa3Mepa Toro oO0BeKTa, Ha KOTOPBIA yKas3aTenb cchliaeTcs. BEcmu k
yKa3aTelio, OMUMCAHHOMY Kak type *ptr mpubasisiercss win oTHUMaeTcsi koHcTaHTa N,
3HaueHue Ptr msmensiercs Ha N*sizeof(type). Pasnocts aByx ykaszarteneit type *ptrl,
*ptr2 — 5T0 pa3HOCTH UX 3HAYCHHMH, IoJeaeHHas Ha Sizeof(type).

Takue npaBuiia apuMETHUSCKUX OIEpanii ¢ yKa3aTeIIMH BBHITCKAIOT U3 TOTO,
4yTO yKazarenb B CH HESBHO paccMaTpHBAaeTCs KaK yKaszaTeslb Ha Hadajlo MacchBa
OJITHOTUIHBIX 37eMeHTOB. IIpoaBumkeHME yKkaszaTens BIEpel WM Has3aJ COBMNAJAcT C
YBEJIMYEHUEM UJIH YMEHBIICHUEM HHJEKCA HIIEMEHTA.

34



6 KOHCOJIbHBIN BBO/I-BBIBO/]
6.1 OcHoBHbBIe GYHKIHH BBOIA-BBIBOIA

B s3pike Cu OTCYTCTBYIOT CIIEIHMAbHBIC OINEpaTOpbl BBOAA-BhIBOAA. X
3aMEHSIOT CTaHAapTHBIE (YHKIUH, coOpaHHble B "OMOmuoTeuHblii Qaiin" stdio.h.
IIporpamma, comepskaiiast o0paiieHus K GyHKIMSIM BBOIa-BbIBOIA, JOIDKHA COAEPKATh
CTPOKy moKrodeHust 3Toro (aitna: #include <stdio.h>.

PaccMoTpuMm  miecTh  Hamboiiee  paclpOCTPAHEHHBIX — (QYHKIMHA  BBOJA
nH(pOpMalMd C KJIaBHATYphl M €€ BBIBOJA Ha OKpaH (KOHCOJBHBIM BBOJI-BBIBOI):
getchar, putchar (m1st BBoma-BbIBOa cMBOJIA); gets, puts (i BBOAa-BEIBOA CTPOKH);
scanf, printf (amst hopmatupoBaHHOro BBOAA-BBIBOAA ); U (QyHKIm0 fflush ouwmctku
Oydepa stdin.

Oyukiws getchar mpeanasHauena Ui BBOJA CHMBOJIA, HE UMEET ITapaMeTpOB,
BO3BpAIllacT IEJI0€ YKMCIO - KOJ BBEAECHHOro cuMBoja. OOpalieHHE HMEET BHI:
getchar(). Bemmonusist 3Ty QyHKIHO, MporpaMMa MPHOCTAHABIMBACT CBOK padoTy H
JKJIIET OT T0JIb30BATEIIS BBOJA CUMBOJIA U/UITH HAXKaTHs KiaBuinu Enter.

Oyukiws  putchar mpeamasHaueHa Juis BBIBOAAa cuMBOna. Mmeer oiuH
napametp tuna int (Ko BBIBOAMMOrO cCHMBoJia) wmim char. OOpalieHue MMeeT BHI:
putchar(i), rme i — BBIpaxkeHHe, ONpeaeIsiolIee CUMBOJ. llociie BhIBOJA CHMBOJIA
KypCOp HE NMEPEXOIUT K HaYaay HOBOM CTPOKH.

ITpumep 1.

/* BBoO-BBIBOJ cMBOJIa */
#include <stdio.h>

main()

{

int ch; // Ko BBOIMMOI'0 CUMBOJIA

puts("Beaure moboii cumBon"); // BBIBOJ CTPOKH - TTOCKA3KH

ch=getchar(); /* BBox cMMBOIAa W IIPHCBaMBaHHE
€ro Kojia mepeMeHHoM ch*/

puts("Bsl BBenu cumBom'"); // BBIBOJ CTPOKH - COOOIIIEHHUS

putchar(ch); /* BbIBOI CHMBOJIA, OIPEACICHHOTO
konom ch*/

printf("\n"); Il TlepeBo Kypcopa K Hayaay HOBOM
CTPOKH
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putchar(’A"); /* BoeiBog cumBona 'A', 3aJaHHOTO

KOHCTaHTOR*/

printf(*\n");

putchar(65); /* BeiBox cumsona 'A', 3aJaHHOTO
KOJIOM CHMBOJa*/

fflush(stdin); // Ounctka 6ydepa BBoga

getchar(); [* BBom cHMBOJA W/UIH Ha)KaTHs

Enter ansa opraHuzanuu 3agepxkKu cMeHbl okHa Output Ha OKHO
penakropa Texcra*/
return(0);

}

Kak BugHo w3 mnpumepa, ¢yakmms getchar() MokeT HCIONB30BaThCA B
oreparope MPUCBaWBaHWs. B 3TOM ciiydae KOI BBEJICHHOTO CHMBOJIA MIPHCBAMBACTCSI
nepeMeHHo# Tuma int (B mpuMepe - nepemMeHnoii ch).

Oyukiuu putchar('A’) u putchar(65) BeiBomsT omuH u TOT ke cumBon ‘A,
CHMBOJILHOW KOHCTAHTOHN M KOJAOM CHMBOJIA (65).

OyHKIMS gets TpeaHasHadeHa I BBOJA CTPOKH. MMeeT OMMH mapamerp,
3a/IafoIMi ampec 00JacTH TAMSITH, B KOTOPYIO TOMEIIAOTCS CHMBOJIBI BBOJUMOMN
cTpoku. B s3bike Cu MMs EPEMEHHON, UMEIOIIEH CTPOKOBBIA THII, SABISAETCS 3TUM
aapecoM. OOparienne umeet Bua: gets(name)), rae name — mepeMeHHask CTPOKOBOTO
THIA - WM BBOJMMOW CTPOKH. BBHIMONHAA 3Ty QYHKIHIO, TMPOTpamMMa
TIPHOCTAHABITUBAET CBOIO pabOTy ¥ JKJIET OT MOJIE30BATENSI BBOJA MOCIIEIOBATEILHOCTH
CHMBOJIOB W/WJIHM HaKaThs KiaaBuiu Enter.

OyHKIMS puts MpeJHa3Ha4YeHa sl BBIBOJA CTPOKH. VIMeeT ouH mapamerp,
3aJIafoIIHi agpec 00JIACTH MaMATH, M3 KOTOPOM Ha DKpaH BEIBOAATCS CHMBOJBL Kak
yK€ OTMEUajaoch, WMS TEPEMEHHOW, HWMEIOMEH CTPOKOBBIA THII, SIBISIETCS ITHUM
aapecom. ObpaieHre uMeeT BUI: puts(name)), rae Name — mepeMeHHast-CTPOKa - MM
BBIBOJIMMOI CTPOKH HJIM CTPOKA CHMBOJIOB, 3aKJFOUCHHAsI B KaBbIUKH. [Tociie BbIBOIA
CTPOKH KypCop TepeMenaeTcst K Hadaay HOBOH CTPOKH DKpaHa.

ITpumep 2.

/* BBoA-BBIBOJ ¢ HCIOJIB30BaHueM (GyHKIui getchar, putchar, gets, puts */
#include <stdio.h>

#include <conio.h>

main()

{
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char nf[40];

int ch;

clrscr();

puts (‘ Thkkhkkkikkhkkhkkhhkkikhkihkihikhhkkhikiixiix! ') 1
puts("Beeaure Barre nms u pamummro”);
gets(nf);

puts("Bac 3oByr");

puts(nf);

puts("BBeaute moboii cumBon");
ch=getchar();

puts("Bsl BBenu cumBoma'");

putchar(ch);

puts("**************************")

return(0);

Oyukuus  printf mpeaHasHauena Uit BbiBoga  (hOPMATHUPOBAHHOM
MIOCIICIOBATEIFHOCTH JAHHBIX. MOXKET WMETh OJWH WM HECKOJIBKO ITapaMeTpOB,
NEePBEIM W3 KOTOPHIX SIBISIETCS CTpPOKa, Has3bpiBaeMast (opMaTHOH cTpokoil. 3a
(dhopMaTHOM CTPOKOW CIIEAYeT CIHMCOK BBIBOJA, KOTOPBI MOXKET COIepkKATh
IepeMeHHbIe, KOHCTAHTHI, BBIPAXCHUS pa3HBIX THIOB. DopmaTHas CTpoka 3amaeT
croco0 mpeoOpa3oBaHus W MPEICTABICHUS Ha TMEYaTH AJIEMEHTOB CIHCKa BBIBOJA, a
TaKKe OIpPEesieT, CKOJIBKO IEMEHTOB COACPIKUT CIMCOK BBIBOJA U KAKOT'O OHU THIIA.
OO6pareHne uMeeT BU/:

printf(fs,al,a2,...)),

rae fs — popmarnas crpoka, al, a2, ... - CIKUCOK BHIBOJA.

Hampuwmep, printf("Tlonyuensr 3uauenus %d %s\n",g,p). 3mecs "Ilomydenst
sHaueHus %d %s\n" - popmartHast CTpoka, g,p - CIIUCOK BBIBOJIA.

Wu printf("Bet 6eenu uucno"”).3mech HET CIIUCKA BHIBOJIA.

®dopmartHas cTpOKa MOXKET CONEPKaTh CHMBOIBI, KOTOPHIE OYAYT BHIBEICHEI B
TOM BHJE, B KaKOM OHH ecTh (Hanpumep: [lonyuenvt 3nauenus), cheyugurayuu
npeobpazoeéanus, KOTOPbIE HAYMHAIOTCS €O 3HakKa % (Hampumep: %d, %S),
nocnedogamenvrocmu nepexmodenus xooa (escape sequences)(mampumep: \n, dTo
03HaJaeT MepeBOJI Kypcopa Ha CISAYIONIYIO CTPOKY).

Crenudukarus npeodpazoBaHUS KMEET CIICIYIOIIHA BHI:

%[ praz] [wupunal [ mounocmy] [pazmep]mun
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Kaxnast cnermbukanus 3actaBiusier (QyHkiuio printf, umeromyro cnmucok
BBIBOJIA, HCKATh CJICIYIOIIUN 3JIEMEHT CITUCKA BBIBO/A, KOTOPHIN 3aTeM MpeodpasyeTcs
U BBIBOJUTCS B COOTBETCTBHM C 3aJaHHBIM mpeoOpazoBanueM. [loaromy dYucIo
JJICMEHTOB CITUCKa BBIBOJIA JOJDKHO COOTBETCTBOBATh YHCIYy crernudukanuit
(dopmatHoit ctpoku B Bei3oBe printf. Ecmu printf comepxur B kadecTBe aprymeHra
TOJIEKO (DOPMATHYIO CTPOKY, TO IPOCTO BBIBOJUT 3TY CTPOKY.

Ilpumeuanue. Te CHUMBOJBI, KOTOpPBIE JOJDKHBI OBITH BBIBEJCHBI 0e3
npeoOpa3oBanus (B TOM BHJE, B KOTOPOM OHH 3amuCaHbl B (OPMATHOW CTPOKE) 10
BEIBOJJUMOTO 3HAYCHUS, 3aMUCHIBAIOTCS B (DOPMATHON CTpOKE OO0 CHenu(pUKAIUH
(opmara, a Te, KOTOpbIE JOHKHBI OBITh BBIBEACHBI IOCIE 3HAYCHHS, JOJDKHBI OBITH
3aMyCaHbl IIOCJIEe COOTBETCTBYIOMICH crieln(UKAIMK TPeoOpa30BaHuUs.

B Tabmwuie 6.1 mpuBeacHBI crielUpUKAINN TPeoOpa3oBaHus.

Tab6nuia 6.1 — Cnenndukanuu npeobdpazoBanus 11 GyHkuuy printf

DJieMeHT
cnenugu- 3HauyeHHe
KalHuu
¢aaz (HeoOA3aTEITHHBIN IIEMEHT)
[IpmwxaTh YKCI0 IpU BBIBOJE K JIEBOMY KParo BBACICHHOTO MO
0 3anoyHUTh JHIIHEE POCTPAHCTBO HYISIMH BMECTO MPOOETIOB
+ Bceraa BHIBOANTH 3HAK 4HCia (+ WK -)
npoOen ITpoGein Ha MecTe 3HaKa, €CITM 3HAUEHHE TTOJIOKHUTEIHEHO
4 BriBoauts 0 nepen BockMepruHbIM vtk 0X mepe;] ecTHaIaTepHIHbIM
3HAYCHUEM
wupura (HeoOs3aTeIbHBIN IIEMEHT)
n MuHMMaIbHas IUPUHA TIOJIA B 1 CHMBOJIOB
MOYHOCb (He0OA3amenbHblll deMeHm)
.n He 6onee n 3HaKOB mociie TOYKHM A yucia B popme e, E, £
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pasmep (HeobA3aMeNbHYLIL JIEMEHN)

h Koportkoe nienoe (short int)

I Hmanoe menoe (long int)

mun (mun npeobpazosanus)

d JlecATHUHOE 11€JT0E YUCIIO CO 3HAKOM

i To xe,uton d

0 BOCBMCpI/I'-IHOC OeJI0C 4Ynuciio 0e3 3HaKa

u JecatnyHoe 1ey1oe 4uciio 0e3 3HaKa

[lecTHamIaTepUIHOE MEJI0E YUCIIO O3 3HAKA, MU PHI B HIHKHEM

X peructpe

X To e, 9To X, HO IU(PEI B BEpXHEM PETHCTPE
f Yucno co 3HakoM B opme [-]dddd.dddd

e Yuco co 3uakoM B popme [-]d.dddde[+/-]ddd
g Ywucio co 3HakoM B hopme e i

E Yuco co 3uakom B popme [-]d.ddddE[+/-]ddd
G Yucno co 3uakom B popme E mu F

c OnnH CUMBOI

S Crpoka

6.2. Escape-nocJjieoBaTe IbHOCTH

Oo0parHast kocast uepra (\) umeer B si3bike Cu crermanbHOe 3Ha4yeHue. Ee
HA3EIBAIOT ESCAPE - CUMB010M U IPUMEHSIIOT IS TIPEACTABICHUS CHMBOJIOB FLUTH YHUCET,
KOTOpbIE  HEJNb3sl  HEMOCPENCTBEHHO  BBECTHM C  KJIaBHaTypel.  Escape-
nocne008amenrbHOCMb - 3TO €SCaPe — CUMBOIOM, 32 KOTOPBIM CJeayeT escape — kood. B
tTabnmure 2 mpuBelneHB momyctuMbie B Cu escape-nociedosamenvrnocmu. Escape-
[IOCIIEIOBATEIFHOCTH 3aIICHIBAIOTCS B (POPMATHON CTPOKE OMEpaTOPOB BBOJA-BBIBOA

1 MOI'YT IIPOU3BOJBHO IEPEMCUINBATHCA C JIIOOBIMU CHMBOJIAMH U CHeLII/I(bI/IKaI_[H}IMI/I.
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Hanpuwmep,

omeparop  printf("A\nBC\nDEF\n")

A,B,C,D,E,F B Buze:

A
BC
DEF
310

onpeaessieTcs

HaJIMYUEM B

BBIBCJICT Ha OJOKpaH CHMBOJIBL

dbopmaTHOM  cTpoke  escape-

MOCJIeTOBATENHFHOCTH \N - TIEPEXO0/T K HaYaly HOBOW CTPOKH.

Tab6muna 6.2 — Escape-nociie10BaTeIbHOCTH

IHocnenoBar
HaszBanue 3Hauenue
€JIbHOCTh
\n Hogas cTpoka Ilepexon k Hauay HOBOM CTPOKHU
\t TaOymsus [Tepexon k cieayromieil mo3uLKu TabyIAIuu
\b Backspase Bo3epar Ha mar
\r Bo3sspar kapeTku Bo3sBpar k Hayairy TeKynieil CTpOKU
\f [lepeBox cTpaHUIIBI Havano HOBOro Kpana
\v BeprukanpHas IlepeBon Kypcopa BHHU3 Ha HECKOJIBKO CTPOK
TaOymsus
\\ O6patHast Kocast BrIBo1 00paTHOM KOCOM YepThI
yepTa
\ Amnoctpod BriBoz anoctpoga
\0 Hyss (mycro)
\" JIBoitHas KaBbIUKa BrIBOI TBOMHOM KaBBIYKHU
\a [Tonaya 3ByKOBOTO CHTHasIa

Oyukuus scanf mnpenHasHadeHa ajisi BBOAA IaHHBIX B 3aJaHHOM (hopmarte.
OO0paineHre UMeeT BUT:
scanf(nf,&al,&az2,...)

40




3neck Nf - popmamnas crpoka; &al,&a?2,... - COHUCOK BBOJA - yKa3zaTeaw Ha
3HAYCHHUS BBOAMMBIX IEpeMeHHBIX al, a2, .....

Ilpumeuanue. VYkazaTenb Ha 3HAaYEHUE IIEPEMEHHOW - 3TO aJApec BTOH
MIEPEMEHHOM, a He ee TeKyllee 3HadeHrue. YToObl yKa3aTh Ha aJpec IMePEMEHHOM, HA0
nepes UMEHEM IepeMEHHOH MOCTaBUTh CUMBOJ onepauun &. Hanpumep, &doznayaer
ajzpec TmiepeMeHHo# d, a He 3HAUEHWE, KOTOPOE 3Ta MEpeMEHHass MMEeT B JAHHBIH
MoMmeHT. T. 0., eciiM HaJo0 BBECTH 3HAUYCHHUS MEPEMEHHBIX, HAmpumep, &, b, C, To B
CIHMCKE BBOJA ClieayeT 3amucath &a, &b, &C - ykazaTesn Ha 3HAUCHUS TIEPEMCHHBIX.

Bemonnsst gynkouto  scanf(nf,&al,&a?2,...), mporpamMma MOpUOCTAaHABINBACT
CBOIO paboTy U >KOET OT MOJBH30BATENSI BBOAA MOCIEIOBATEILHOCTH CUMBOJIOB. [locie
BBOJIa 3ampamuBacMold HWHGPOpMAIMK CJeAyeT Haxarh KiaBuiny Enter (kypcop
nepeaeT K Havany ciaeayrommeil cTpoku skpana). @yukmnus scanf mpekpaimaer npuem
CHUMBOJIOB BO BHYTPEHHHU Oydep U mepexoauT K o0paboTKe BBOAA B COOTBETCTBHH C
¢dopmarHoit ctpokoit. Tlpu atom, o crermburammn %S ¢yrkuus scanf mepemaer B
IporpaMMy BCE CHMBOJIBI 1O IIEPBOTO pa3NeNHTENs, B TOM YHCIE U Mpoodena.
OctaBmecs B Oydepe CUMBOJIBI OyIyT MOCTYHAaTh B MPOTpaMMy THPU CJICIYFOIIUX
obpamenusx k Gynkimu scanf. [Tostomy mepea odepeaHbIM oOpaleHueM K QYHKIIUH
scanf BeimonHseTes oyucmia Oygepa stdin dyxuueii ffluch(stdin).

IMpumep 3. BBecTd mLenoe IMOIOXKHUTEILHOE IBY3HAYHOE YMCIO il U 1esoe
OTpHIATEIbHOE TpeX3HayHoe uucio i2. BeiBecth B omHy crpoky il, i2 6e3
paznmenurens, 3areM "mpoben" um uucno i2. B chenyromiyro cTpoky BBIBECTH 2,
MPUXKATOE K JIEBOMY Kpar mojis B 7 mo3uiwid, "mpoben", i2, mpmwxaroe K mpaBoMy
Kparo mojis B 7 mo3uimid, "upo6en", il B moje U3 5 HO3UIMI C BEIBOJOM HYIIEHB JICBBIE
JIMIITHAE TTO3KIKH oIS, "ipoben"”, il B moste u3 5 mosunumiico 3uakom "+", "mpoben", i2
B I0JIe JUIMHOM 5 ¢ mpoOenoMm BMecTO 3Haka "+", "mpoben", i2 B OIHY IO3HIIHIO,
"npobGen", il - B 4 mo3unuu.

/* dopMaTHUPOBAHHBIN BBOI-BBIBOI IICIIBIX YUCE */
#include <stdio.h>
#include <conio.h>
main()
{
intil,i2;
clrscr();
printf("BBeanTe M0I0KUTENBHOE M OTPHIATEILHOE LiENbIe yncia\n™);
scanf("%i %d",&il,&i2);
printf("Yucna %d u %d B pasubix Gopmarax:\n",il,i2);
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printf("*********\n");

printf("%d %i %d\n%-7i %7d %05d %+5d % 5d %1d %4i\n",
i1,i2,i2,i2, i2, i1, i1, i1,i2,i1);

printf("******* *hkkhkhkkhkhkk kkhkkkik kkkhkkhk kkhkkikx % ****\n");
fflush(stdin);

getchar();

return(0);

Hwxe nmpuBoautcs Buj 3kpaHa (okHa Output) mociie BHIMTOIHEHHS MTPOTPaMMBbI
(cepbIM I[BETOM BBIJICTICHBI JaHHbIC, BBEICHHBIC TI0JIb30BATEIIEM):

BBCI[I/ITe MOJIOXKUTECJIBbHOC U OTPHUIATCIIBHOC LEJIbIC YHUCJId

12 -567

UYucna 12 u -567 B pa3HbIX popmarax:
*kkikkkhkhkkikik

12 -567 -567

-567 -567 00012 +12  12-567 12

dhkkkkhkkhkhk khkkkhkhkhk kkhkhkhk kkhkhkhk kkhkhkk * *kkk

6.3 ®ynkuuu atoi, atol, atof

YacTto mporpaMMHCTEI H30eraroT moab30BaThes Gynkiuei scanf. Eciu manusre,
NPOYUTAHHBIE C MOMOIIBIO SCaNf, He cooTBETCTBYET (hOPMATHOI CTPOKE, TO PYHKIHS
MOXXET BecTH ce0s HempeackazyeMo. MO)KHO BBOJIUTH JaHHBIE C IOMOIIBIO (YHKIUH
gets. JlaHHBIC PENCTABISIOTCS B BUJE CTPOKH. 3aTeM HY)KHO BBI3BaTh (GyHKIHIO atoi,
atol nim atof s mpeoOpa3oBaHus CTPOKH B LEII0€, [UIMHHOE LEJI0€ MM BEIIECTBEHHOE
YKCII0, COOTBETCTBEHHO. YKa3aHHbIe GYHKINH comepxaTes B ¢aiine stdlib.h

ITpumep 4.
/* TlpumMep UCTIOIB30BaHUS (QYHKIIHH atoi u atof */
#include <conio.h>
#include <stdlib.h>
main()
{

char s1[10], // CTpoKa IJis IIeIoro Yrcia

s2[20]; // CTpoxka aJis BeueCTBEHHOI'0 YKMClia
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int i

float f;

printf("BeeanTe nenoe uucimo ");

gets(sl);

printf("BBeauTe BemecTBeHHOE YMCIO ");

gets(s2);

i=atoi(sl); // IlpeoOpa3zoBaHuE CTPOKH B IIEIIOC YUCIIO
f=atof(s2); // [IpeoOpa3oBaHKe CTPOKH B BEIIECTBEHHOE YHCIIO
printf("i=%d f=%f\n",i,f);

fflush(stdin);

getchar();

return(0);

Pe3ysbTaT BBHIMOJHEHHS HOPOrPaMMEI (CEPBHIM IBETOM BBIAEICHBI BBEICHHBIE
[0JIb30BAaTEIEM CTPOKH):
Bsenute 1ienoe yncio -231

Bgeaute BemectBennoe unciao 0.035647
i=-231 f=0.035647
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7 PABPABOTKA U OTJIAJIKA JMHEMHBIX AJITOPUTMOB

JIuHEHHBIMU HA3BIBAIOTCS AJTOPUTMBI, B KOTOPBIX BBIIOIHSAIOTCS BCE KOMAH/IbI
[OCJIeIOBATEIbHO, OfHA 3a apyrod. [Ipu mHporpaMMHUpPOBAHHUHM TaKHX aIrOPUTMOB
UCIIONIB3YIOTCSI OMepaTopbl BBOJA M BBIBOJIA JaHHBIX, OINEPATOpPbl MPUCBAWBAHM,
apupMeTHUECKHE BBIpAKEHHs. ApPU(PMETHUECKHE BBIPAKEHHS COCTABISIOTCS W3
KOHCTAHT, MEPEMEHHBIX, OOpAaIIeHUH K MAaTeMaTHYECKHUM (GYHKIUSIM C [TOMOIIBIO
3HAKOB omepanuii u ckoOOk. B nuHEHHBIX anropuTMax apu(MeTHYECKHe BBIPaKeHHS
MOT'YT UCIIOJIb30BaThCS B OIlepaTopax MpUCBauBaHus, oreparopax BhiBoja. Hampumep,

r =sqrt(d/(0.56*c—a));

u=Yy—b*pow(fabs(r—d),1./3));

a=p+r;

printf("r =%.2f ¢ =%.3f 3uau. Beipaskenns: %.4f\ n",r,c, r*sin(c));

Cpasy ke OroBOpPHMCs, YTO B PACCMOTPEHHBIX HWXKE IPHUMEPax HCXOJHBIC
JIAHHBIE 3a/IAI0TCS KOPPEKTHO, T.€. HAIPUMED, €CIH B pacdyere PYHKIUU HCIOIb3YeTCs
In(X), To 3Hauenme X Oyxger 3amaHo GonpiMM, deM 0, T.K. B MPOTHBHOM Cilydae
mpousoiineT omuOka Berauciaenus (orapudm mis x<0 He cymectByer). [loatomy
cXeMa aJroputMa MpoBepKU ycioBus x>0 He mpexycMmarpuBaeT. XOTs, KOHEYHO, B
CepBhE3HBIX 3aJauaxX HYKHO 00s3aTeNbHO IPOBEPSATh BCE BBOJAMMBIC 3HAUYCHUS Ha
IpeaAMET: IOMYCTUMBI JIX OHH WJIH HET.

HpHMep COCTAaBJICHUS U OTJIAAKHU JTUHEHHOU nporpaMmal.

CocraBuTh NIPOrpaMMy BBIYHCIICHHA Y U Z 110 hopmyiam
b
y=mP—JV\ —
o
4

P Z=X—

Pemennue.
HcxonupIMu JaHHBIMY SBJISIOTCS 3HaueHUs @, by x,
Tab6muna 7.1 — Tabauia cooTBETCTBUS IEPEMEHHBIX:

[Tepemennnie | Umst Ha
Kommenrtapu
B 3a7a4e s3pIke | Tun .
i
Cu
o a float UCX. TaHHOE
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b b float HCX. JAHHOE
X X float HCX. JAHHOE
y y float pe3ynbTat
z z float pe3yibTaT

I'pacduueckas cxema anroputMma npuBeleHa Ha pucyHke 7.1. B maHHOM cinydae

OHa CJIMIIKOM TpHUBHAJIbHA, IIO3TOMY HeoOs3aTebHA.

Haugano

1

i Bsox a.b.x

2

BriBog

BriBog Y,z

6
[_ Konen

Pucynok 7.1 — I'padudeckast cxema anropurma

Huke MMPUBCACH TCKCT MPOrpaMMBbI.
/* Ilpumep MUHEHHO TporpaMmel */
#include <stdio.h>

#include <math.h>

main()

{

float x,y,z,a,b; // Onucanune mepeMeHHBIX
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printf("Beemute X,a,b\n"); // BeIBOJT COOOIIEHUS
scanf("'%f %f %f",&x,&a,&b);  // Beox ucx. JJaHHBIX
// BBIBOII UCX. JAHHBIX
printf("Ucxomusie nannsie:\NXx=%7.3f a=%7.3fb=%7.3f\n",x,a,b);
// BeraucieHue 3HaUCHHS Y
y=log(fabs(a-sgrt(fabs(x))));
// BeruuciieHrne 3HaYeHUS Z
z=x-b/(a+x*x/4);
// BBIBOZ pe3yabpTaToOB
printf("PesymsraTei\n y=%f z=%f\n"y, 2);

fflush(stdin); // Ouuctka Oydepa
getchar(); // O)unpaHue BBOJA CUMBOJIA
return(0);

}

Jlns TpoBEpKU MPABUIILHOCTU COCTABICHHON HPOrPaMMEI BBIIONHAETCS €€
omnagka ¢ nomomplo IIK crnemyromum  oOpasoM. IlporpamMma 3amyckaeTcs Ha
BBITTOJTHEHNE C BBOJOM HMCXOJHBIX JAHHBIX, U KOTOPBIX OTBET M3BECTEH (YKAa3aHHBIN
Ha0Op MCXOMHBIX JAHHBIX C COOTBETCTBYIONIMMH PE3YIbTATaAMH HA3BIBAETCS MECHIOM).
Pe3ynbTaTel  BBIIOMHEHMS IPOrPaMMbBI  CPABHHMBAIOTCS C M3BECTHBIMH. Huke
NPUBOIUTCA TECT U PE3YIBTATHI BHIMOJHEHUS IPOrPaMMbl. 3HAYEHUS Y M Z Ui TECTa
noxacuutansl B MachCad.

Tecr: Pe3ynbTaTsl BEITOTHEHUS TIPOTPaMMEL:

0=1.2, b=5, x=0.3 Wcxoanble JaHHBIE:

y=-0.42729, z=-3.78998 x= 0.300 a= 1.200 b= 5.000
Pesynbrathi:

y=-0.427285 z=-3.78997

BI/IHI/IM, YTO pE3YyIbTaThl BHIIIOJHCHUSA IPOTrpaMMBbl COBIIAJIN C TCCTOM.
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8 MIPOT'PAMMMUPOBAHUE PA3BETJIAIOIIUXCSA AJII'OPUTMOB

8.1 [lonsTHE Pa3BETBIIAIONIETOCS AJITOPUTMA U MPOrPAMMBI

Pa3BeTBIASIOMNMCS Ha3bIBACTCS AJTOPUTM, B KOTOPOM IIOCJIEOOBATEILHOCTD U
KOJIMYECTBO BBHIMOJIHAEMBIX KOMAHI 3aBHCHT OT BBIIOJHEHHS WM HEBBITOJHCHHS
HEKOTOPHIX YCIIOBHHA. B pa3BETBISIOMIMXCS aITOPUTMAaX HCIOIB3YIOTCS KOMAaHIbI
BETBJICHUS ¥ BbIOOpa ®3 OONBIIOrO0 KOJIHYECTBA BapWaHTOB. [ 'paduueckoe
n300pakeHIe KOMaH] BETBICHHS MTPEICTaBICHO Ha pucyHke 9.1.

a) 6

) B)
Komanoa2 [_(omal-n)a]
L
[ ) [

Pucynoxk 8.1 — Koman/s! BeTBIEHUS: a) — B IOJHOU opme; 0) , B) — B COKpAIIEHHOW—
dbopme

omanoal

Jnst mporpaMMUpOBaHHsl BETBICHHM wHcmonb3yercst omeparop if, a s
nporpaMMHpOBaHHs BeIOOpa — omepaTopsl SWitch u break.

8.2 Jlornueckue BhIpaKeHUs

Jozuueckoe eviparcenue (yCIOBUC)- BBIPAKECHHUE, KOTOPOE COACPIKUT 3HAKU
oriepanyii OTHOWICHUS /WU 3HAKU JIOTHUSCKUX Omepanuid. 3HaYCHHEM JIOTHIECKOTO
BBEIPQXXCHUST MOXET OBITh TONMbKO 1, ecim mormdeckoe BhIpakeHue ecth MCTHUHA
(true), wmu 0, eciu oruueckoe Boipakerue JIOXKD (false).

Onepayuu omuowienusn SBISIOTCS OMHAPHBIMU B 0003HAYAIOTCS CIIEITYIOIUM
00pa3oM (TpUBEICHBI B MOPSIKE YMCHBIIICHHS TPUOPUTETA):
< (Mmenble); <= (MeHbIIIE WIX PaBHO); > (Oonbiie); >= (OOJbIIC WIM PaBHO); ==
(paBHO); != (He paBHO).

ITpumepst: a<b, xI=5, y==Cc, t>=8.1, d<>(w-c).
Jlozuueckue onepayuu — 310 omnepanyu : && - morudeckoe WM (OuHapHas
omeparus); || - mormueckoe NJIN (6unapuas omeparus); ! - moruueckoe HE (yHapHas

omeparnusa). Vwmeror Oonee HHU3KHH NPHOPHUTET, YEM ONEPAllMd OTHOIICHHMS.
Pe3ynbTaThl BRITIONHEHNS JIOTHYECKUX OTIEepaIuii IpuBeAeHB! B Tadbmmmax 1.1-1.3.
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Tabmuma 8.1 Tabmuua 8.2 Tab6muma 8.3

X y X&&Yy X y x|y X IX
1 1 1 1 1 1 1 0
0 1 0 0 1 1 0 1
1 0 0 1 0 1
0 0 0 0 0 0

Hanpumep, mnormueckoe Boipaxenne a>3 && C<7 mpu a=5, C=6 OymeT UMeTh
smauenne UICTUHA, a npu a=3, ¢=8 — JIOXb; nornueckoe Boipaskenue a>3 || <7 mpu
a=5, c¢=6 Oymer mmetrsp 3Hauenne VCTUHA, mpu a=2, ¢=6 — JIOXb; mpu a=7
Jorndeckoe BeipaxeHue !a>2 Oyner nmets 3Hauenne JIOXKb.

[Ipu cocTaBiICHWU IIOTUYECKUAX BBIPAXKCHHUU CIEAYST YYHUTHIBATH IPUOPUTET
BEITIOTHEHUS onieparwii (Tadu. 1.4).

[Ipumepsl 3anKcH JOTMYECKUX BhIpAKEHHI IPUBEICHBI B Tabmuie 89.5.

Tabaumna 8.5 — [IprMepsl 3aKCcH JIOTHYECKUX BBIPAKCHUH

Yenosue Jlorrdeckoe BBIpaKEHHUE
x €[a,b] x>=a && x<=b
x ¢ [a,b] x<a || x>b
x e[a,b] wiam x e[c,d] x>=a && x<=b || x>=c¢ && x<=d

Xors 6w1 07HO U3 uncen X, | x>0 || y>0
Y TOJIOKHUTEIBHOE

Tonbko omHo u3 yncen X, | (X>0 && ly>0) || (y>0 && !x>0)
Y TIOJIOKUTEITBHOE

Hwu omHo m3 uncen X, yHe | X% 2 1=0 && Yy % 2 1=0
SIBIISIETCS] YSETHBIM

Touka (X,y) npunamiexur | X>=0 && x<=a && y>=0 && y<=b/a*x
3aIITPUXOBAaHHOHN 06IacTu

y :
bl
o a 3

8.3 Omneparop if

Omeparop if Ha3bIBaCTCS yCa106HBIM OUEPATOPOM W HCIONB3YETCS LIS
OporpaMMHUpOBaHusl BeTBICHHH. Vmeer aBe (oOpMBI 3alUCH — COKPALICHHYKO H
HOJTHYO.

Coxkpaniennas popma 3amucu oneparopa if umeer Bu:

if (evtpasicenue) onepamopl;
Hampumep, if (a>b) y=2*x;
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Omneparop if B monHo#t ¢opme HaszwiBaercst omeparopoM if- else u umeer

CleIyIoIyIo Gopmy 3anucH:
if (evipasicenue ) onepamopl; else onepmop2;

Hanpumep, if (x>0 && x!1=10) y=2*x; else y=x*X;

3nech ébipasicenue — BIpakeHHE, KOTOPOE MOXKET UMETh apH()METHUESCKUI THIT
WM THIT yKa3atelst; onepamopl, onepamop2 — npoCTbie WM COCTABHBIC OMEPATOPHI
s3pika. [Ipoctoit omeparop — 3To omumH omepatop. CocraBHO# omeparop (670K
OIIepaTopoB) — 3TO TOCTEIOBATEIBHOCTh M3 HECKOJNBKUX JFOOBIX OMEpaTopoB, B TOM
YHCITIe OTIEPATOPOB OTMUCAHMS, 3aKITIOYEHHBIX B (PUTYPHBIE CKOOKH.

Hampumep, if (x<=5.6) { float a=2.1; y=a*sin(x); printf("%.4f\n")y) ;}

Crenyer y4uThIBaTh, YTO MIEPEMEHHAsI, ONMCAHHAS B OJIOKE, HE CYIIECTBYET BHE
Oroka.

Omnepatop if Ha3piBaeTCS BIOXKEHHBIM, €CIIH XOTs Obl OJMH W3 OMEPATOPOB
onepamopl, onepamop2 CONECPKUT YCIOBHBIC ONEPATOPHI, M HCIONB3YSTCA IS
POrPaMMHPOBAHHUS BIOXKEHHBIX BETBIICHHUIA.

ITpu BeImonHenuu omepatopa if wu if- else cHavyana BerumcnseTcs: 3Ha4YeHHE
BBIDQKEHUS @blpadicenue. Ecmy TOMydYeHHOE 3HAUCHHWE HE PaBHO HYTIO (MMeeT
3HauYeHHUe true), To BBIMONHACTCS onepamopl, nuade: s oneparopa if - ynpasienue
nepelaloTCs Ha OIeparop, CICAYIOIIUi 3a yCIoBHBIM; st omeparopa if- else -
BBIIIOJIHSICTCS Onepamop2, a 3aTeM yrpaBleHUE IEPEAAI0TCS HA OEPATOP, CICIYIOIINI
3a YCJIOBHBIM.

Huske npuBeieHbl IPUMEPhI IPOrPaMMUPOBAHHUS BETBICHHIA.

Ilpumep 1. Ilpumep 2.

)| @ Her

Y=a+x
l
|

If (a>3) y=a+x;

Ilpumep 3.

T
if (a>2) { z=2+3*x; y=sin(2);} if (x>0) {if (x!=5) y=3*x; else y= 4*x;}
else y=5*x+1;
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n Her if (a<=0)
U as=0 _F=——===geomminm oo 3 { y=5*x+1;
Dol . ++;
y=5x+1 |1/ BeiBox a L Z++]
i / }
7 'Z+1 g T Her T else{ cout << " a=" << g;
= er N .
:‘, a>7, a1l \ if (@>7 && a<>11
U ; y=ax | N y=3*X;
7 i \ — A%y 7ot
; y=3x | ) else{ y=4*x; z--;
! 1 }
! z=z-1 ! }
\ 1
AY I /I
e oo F——— . __ .

B npumepax 1 u 2 omeparop y=a+X; sBISETCS IPOCTBIM OIEpatopoM. B
npumepe 3 omeparop { z=2+3*X; y=sin(z);} sBusiercst coctaBHbIM. Kpome Toro,
mpuMepsl 1 W 2 ITOKa3BIBAIOT, YTO HETIOJHOE BETBJICHHWE, B KOTOPOM OTCYTCTBYIOT
KoMmaHAbl Ha BeTBH "Jla", MOXeT OBITH TNpHBEAEHO K ApPYyrod (opme HEMOIHOTO
BETBIICHUA IIyTeM HW3MEHEHHsS YyCJIOBHS Ha  IPOTHBOIOJIOXKHOE  (YCIIOBHE,
IIPOTHBOIIOJIOKHOE YCIOBHIO 8>3 ecThb ycioBHe a<=3, u Haobopor). U3 mpumepa 2
BUJIHO, YTO OTCYTCTBYIOIIME KOMaHAbl BeTBH "Jla" mporpaMMHUpPYIOTCS C TOMOIIBIO
ycTOTO orepaTopa {;}.

IMpumep 4 wWUTIOCTPUPYET NPOTPAMMUPOBAHUE BIOKEHHOTO BETBIICHHS.
OurypHble CKOOKH B IaHHOM CiIydae He 00s3aTeNIbHBI, TaK KaK KOMITHJISITOP OTHOCUT
yacth else k Gimkaiimemy if.

B 5-om mpumepe Ha BeTBH "J[a" BHEUTHEr0 BETBICHHUS] UMEETCS TPYIIIa KOMaH]I,
KOTOPOH COOTBETCTBYET cocTaBHOM omepartop { y=5*x+1; z++;}. Ha BerBu "Her"
9TOTO BETBJICHHWS HMMeEETCs TpyIIa KOMaH, CojaepKamas APYroe BeTBICHHE. JTOH
rpyIe KOMaHa COOTBETCTBYET COCTaBHOM omepatop { cout << " a=" << a; if (a>7
&& a<> 11) y=3*x; { y=4*x; z--; } }. Bnoxennoe BeTBieHue Ha BetBu "/la"
COJICPXKUT OJTHY KOMaHIy (COOTBETCTBYIOLIM omnepatop y=3*X;), a Ha BeTBHu "Her" —
JIBe KOMaH Ibl, KOTOPBIM COOTBETCTBYET COCTAaBHOM onepatop { y=4*X; z--; } .

8.4 IlpumMephbl pa3BeTBJISIOIIHUXCSH AJTOPUTMOB

3adaua. Jlanp! 1Ba BEIIECTBEHHBIX YHCIA X M Y — KOOPIHHATHI TOYKH (X,y) Ha
IUTOCKOCTH | obnacts D, 3amannas rpaduyeck (pucyHok 9.2). Beranciuts 3HaueHne
Z, 3aganHoe (GopMyIIoif

, {1—1— xy, eciu (X, Y) € D;

5, ecm (X, y) ¢ D. @
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Pucynok 8.2 — D — 3amrpuxoBaHHas 001acTh

Pemenune. U3 puc.9.2 BuaHO, uto obmacth D sBnsercs oObemMHEHHEM IBYX
oOacTeit — KBazmpara co CTOPOHOM, paBHOU 1, M 9acTH Kpyra C pagmycoM, paBHBIM 1.
CnenosarenbHo, ycioue (X,y)e D coctout B TOM, 4TO TOuYKa ¢ KoopauHatamu (X,Y)
NPUHAIJICKUAT KBaJpaTy WIM CErMEHTa Kpyra. YCJIOBHE NPHHAUICHKHOCTH TOUKU
KBajpaTy, u300pa)keHHOMY Ha puc. 8.2, MOXHO 3amHMcaTh B BHJIE JIOTHYECKOTO
BBIpa)KCHUS

x>=-1 && x<=0 && y<=1 && y>=0, @)
a YCIIOBHE MIPUHAIIC)KHOCTHA TOYKH CETMEHTY — B BUIE JIOTMUCCKOTO BBIPAKCHHSI
x>=0 && x<=1 && y>=-1 && y<=0 && x*x+y*y<=1.
@)

OO0veaunanB BeIpaxkeHus (2) u (3) 3HakoMm sormdeckoit omeparun || (MJIN),
MOJTyYUM JIOTHYECKOE BBIPAKCHHE, COOTBETCTBYMolIee ycioBuio (X,y)e D, koropoe
3aTeM UCIoJib3yeM B oneparope if- else.

I'paduueckas cxema anropuTMa pelIeHHUs 3aJadyn n300pakeHa Ha pucyHke 9.3.
AJNropuT™M COAEPXKUT BETBIICHHE, HA KAXJI0A BETBU KOTOPOTO UMEETCS JIUIIb 110 OJHOI
komanjie. [IporpaMmupyeTcs Takoe BETBIICHUE ¢ TIOMOIIBIO oneparopa if- else.

0 [* Texcm npozpammor™/
#include <stdio.h>
#include <math.h>
main()
{
float x,y,z;
puts("Beemute KoopauHATHEI TOUKH (X,y)");
scanf("'%f %f",&x,&Y);
if (x>=-1 && x<=0 && y<=1 && y>=0
[x>=0 && x<=1 && y>=-1 && y<=0 &&
X*X+y*y<=1)  z=1+x*y;

BeBox XY,z

Pucynok 8.3 — Pemenue else z=5;
3azaun 1.1. printf(" ns rouku (%.2f,%.2f) z=%.4f" x,y,2);
fflush(stdin); getchar();
return(0);
}
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3amaya 8.2. BerauciuTh 3HaucHUE (HYHKITUU

X2, ecm X >5wu x=10; /a8
y=<sinx,ecirm 0< X <5; 112
2X — B OCTaJBHBIX CIIydasiX. 113

Pemenne. HeoOxoauMo 3a1aTh 3HaYCHHE X M MPOAHAIU3UPOBATH, MO KAKOH M3
Tpex Gopmyl, HeOOXOAUMO BBHIYUCIHTE Y . [Ipu 3TOM mpuaeTcs 3a1aTh OAWH U Ba
Bompoca. Hampumep, mnsg X=6, 3amaguM Bompoc X>5 m X#10? Otser Oymer "Ha",
CJIEJIOBATEIILHO, BEIYUCIIATE Y HAO 110 mepBoit popmyie. [lycts x=3,14159. Ha Bonpoc
x>5 u X#10? orBer Oymer "Her", T.e. BBIUMCIATH Y HAJO 1O BTOPOH WM TpeThel
¢opmyne. [Ins BBISICHEHHS, MO KaKOH KOHKPETHO, HEOOXOOUMO 3aJaTh €Ile OIHH
BoIpoc, Hampumep,0<x<5? B stom ciydae orBer Oymer "a". CnemoBarenbHO, Y
JIOJDKHO BBIYHCISTHCS IO BTOpOM Qopmyne. Paccyxnmas aHamoOrWmyHoO, TPUAEM K
BEIBOJTY, UTO IS X=-5 HEOOXOIMMO 3a/1aTh IBa Bompoca X>5 u X#10? u 0<x<5? Ha
KaXXJIbId U3 BOPOCOB OyneT mosydeH oteeT "Het", ciienoBatensHo, Y HallO BEIUUCIISTD
o Tpetbed Gopmyne. Takum 00pa3oM, MPUXOTUM K Pa3BETBISIONIEMYCS aJrOPUTMY,
n300pakeHHOMY Ha puc. 1.4. B anroput™e npeaycMOTPEH BBIBOJ UCXOIHBIX JTAHHBIX,
(hopmymsl 1 HOMEpa (POPMYITBL, IO KOTOPOH MPOU3BOANUTCS BEIYMCIICHUE Y.

Ceenmem B Tabmumy coorBeTcTBHsA (Tabm. 1.6) 0003HaUeHUS MEpPEeMEHHBIX B
3a/ave u B IporpamMmme.
Tab6muna 8.6 — Tabnwia coOTBETCTBUS NIEPEMEHHBIX:

Nmena B
O06o3HaveHUS AlrOpUTMeE Tun KommenTapuii
B 3aj1a4e " JIAHHBIX
IPOrpaMm
e
X X BEILIECTBE | HCXOIHOE IJAHHOE — apTyMEHT
HHBIN byHKITUN
y y -I/- pe3yNbTaT — 3HAUYEHHE (PYHKIUU
n uenoqvﬂcn HOMEDP QOPMYIIBI
CHHBIH
z CTpOKa BU HOPMYIIBI
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o—1

| z="y=sinx" |i

""""""" 13 ]
/EIBon X, ¥, N,z /
1

Pucynok 8.4 — Anaroputwm pemeHus 3agaaun 9.2

[* Ipoepamma 3aoauu 9.2*/
#include <stdio.h>
#include <math.h>
main()
{
float x,y;
intn;
char *z;
puts("Beeaure X");
scanf("%f",&X);
if(x>5 && x!=10)
{
Y=X*X;
n=1;
Z="y=x*x",
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}

else

if(x>=0 && X<=5)

{

y=sin(x);
n=2;

=

}

{
y=2*X;
n=3;
z="y=2x";

"y=sinx";

else

printf("TIpu x=%.2f y=%.4f (popmyna %d:%s)\n",x,y,n,z);
fflush(stdin);

getchar();
return(0);

¥

Jli1s IpoBepKy MPaBHIIBHOCTH Pa3pabOTaHHOTO aJTOPHTMA U IIPOTPaAMMBI
JOCTaTOYHO ITOJITOTOBHUTH CeMb TecToB. CenaeM 3To ¢ moMoInkio pucyaka 9.5. Ha
pucyHKe 9.5 Ha YHCIIOBOM OCH OTMEYEHBI MPOMEXYTKH 3HaUCHHH X C YKa3aHHEeM

(hopMyn TS BEIYUCIICHUS Y TS KQXKI0T0 IPOMEKYTKA U KOKIOH TpaHNIHOM Toukd. B
Tabsuie 9.7 npuBeIeHbI TECTHI.

Pucynok 8.6 — IIpomexyTKH 3HaUCHUH X

Ta6muma 8.7 — TecTs! k 3amaue 8.2

Tect Ne | 3nauenue X | 3nauenue y | Gopmyna it BRIUUCIECHUS Y
Tecr1 | -7.2 -14.4 y=2X

Tect2 | O 0 y=sinx

Tecr3 | 1.5707968 ~1 y=sinx

Tect4 | 5 -0.9589 y=sinx

Tecr5 | 6 36 y=x?

Tecr 6 | 10 20 y=2x

Tecr7 | 11 121 y=x
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8.5. Komanna Bbioopa. Oneparopsbl switch u break

BbIOOp M3 MHOIMX BapHaHTOB MOXHO CI€larh C MOMOIIBIO BIOKEHHBIX
orepaTopos if- else. Bojee ynoOHBIH COCOO — MCIOJIB30BAaHKE OIEPATOPOB SWitch u
break. O6mmit Bz onepatopa BeIGOpa :

switch (i)
{
case k1 : opl;
[ break;] |k1 | k2 | kn | uHay
case k2 : op2; opl op2 |...| opn opn+1
[ break;]
[ | I | |
case kn : opn; Pucynok 8.7 — CTpykTypa KOMaHIbI BBIOOPA,
[ break;] COOTBETCTBYIOIIAs oneparopy switch ¢
[ default : opn+1;] orepaTopom break mocine kaxmoro case
} -
3nece | — mro0oe BRIpaKeHHWE, Jaromiee [eNoe 3HaueHHe ( B TOM dYHce —
CHUMBOJIBHOE);
k1, k2, .., Kkn — KOHCTaHTBI WM KOHCTAHTHBIC BBIPAKEHHS - BO3MOXKHBIC

3HaveHus | (Hampumep, 2*g, 'a'-'b’, '1") — 3amuceIBaroTCA MMocIie CioBa Case;
opl, op2, ..., opn, opn+1 — mpoCThIC UM COCTABHBIC OMEPATOPHI A3BIKA.

Boinonnenue onepamopa switch:
1. Beraucisiercst 3HaYCHUE BBIPAKCHUS .
2. 3uauenue i cpaBamuBaeTes ¢ K1, k2, ..., kn.
3. Tlpu coBmamennw i co 3HauenneM Ki BEIIONHsIETCS oriepaTop Opi. 3aTem yrpaBiicHHe
niepeaeTcsl OTepaTopy, CTOSAIIEMY IOCNe CIEAYIONIero Case, ecid mocie OPi HeT
orepatopa break. Eciu mocnie omneparopa 0Opi ecth omeparop break, To ymnpasnenue
Triepe/iaeTcsl Ha OTepaTop, CIEAYIOIIHIA mocie oneparopa switch.
4. Ecnu i He coBmajo Hu ¢ oguuM K1, k2, ..., Kkn, To BeimosHsieTcst omepaTop opn+1,
crosuii mocne default, a satem omeparop, crienyromuii mocne omneparopa switch. Ipu
orcyrctuu default BeimosnHseTes cnemyromnmii mocie switch oneparop.

PaccMOTpHUM MIPUMEPHI PEIEHUS 3a/1a4 ¢ UCIIOIB30BaHUEM OIEPAaTOpa BEIOOPA.

3amaua9.3. 3amaH HOMEp TEKyIIero IHS HeAelan. BBIBecTH Ha3BaHUS THEMH,
OCTaBIIUXCS IO KOHIIA HEIEH, BKITFOUasl TeKYIIUN ICHb.

Pewenue. BoaMoxxHbIe 3HaYCHNS HOMepa THed Henenan (0003HAYMM HX depe3 N)
— oro uyucaa 1-7. Ilpu BBoje umcina 1 mporpamMma JAOJDKHA BbIBOAUTH HAa3BaHHUS
"[Tonenensuuk ", "Bropuuk ", ..., "Bockpecenne", mpu BBoOJE uHciia 2 — Ha3BaHUA
"Bropuuk ", ..., "Bockpecense". U 1.n0. Ilpu BBOmE umciaa 7 — TONBKO Ha3BaHUE
"Bockpecenne". Ilpu BBoje moOoro apyroro ymciia — cooOmeHue "HempaBuibHO
BBeJIeH HOMep AHS Henmenu'". Peanmsarus BeIOOpa M3 TaKOr0 MHOXKECTBa BapHUAHTOB
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MOeT OBITh OCYLIECTBJICHA ¢ MOMOIIBI0 onepatopa switch (k). Hioke npusenen tekct
nporpaMmel ¢ omneparopom SWitch(k), B KOTOpoM TOJBKO MOCIIE MOCIETHEro Case ecTh
omeparop break;, mo KOTOpoMy ¥ IpPOHUCXOIMT BBIXOA W3 SWitch u mepexox Ha
crenyromuii  omeparop mporpammel (fflush(stdin);) mms k=1-7. Ecmu k#l1-7, T0
BBITIOTHUTCS oriepaTop PUts ("Henpasuivho 66eden Homep Ous Hedeau');, CTOSIIHANA
nocte default, sarem cienyromuii onepatop nporpammsr (fflush(stdin);).
/* Ipozpamma 3adauu 8.3 */
#include <stdio.h>
#include <math.h>
main()
{
int k; /I Homep Onst nedenu
puts("Beeaute Homep aHs Henenu'");
scanf("%d",&Kk);
printf(" 1o konua nemesam:\n");
switch (k)
{
case 1: puts("Tlonenenbuuxk ");
case 2: puts ("Bropuuk ");
case 3: puts ("Cpena ");
case 4: puts ("Yersepr ");
case 5: puts ("IIatauma ");
case 6: puts ("Cyb6ota ");
case 7: puts ("Bockpecense \n");
break;
default: puts ("HenpasuisHO BBEACH HOMEP IHs Heaenu'");

¥
fflush(stdin); getchar();
return(0);
}

Crenyromuii npuMmep IMOKa3plBaeT, 4to Tmocie Case Ki : MoxeT He ObITh
oreparopa.

3amaua 8.4. BBecTH CHMBOJI M OTIPEACIINTS, SIBISETCS JIH OH HU(DPOH.
Pemrennie. ITycts K — BBOOMMBINH CHMBOI. B mporpamMme HCIIOIb30BaHBI OIEPATOPHI
BBOJIa-BBIBO/IA B cTriie Cu.

B 3amaue 1.5 wmcmoms3yercs omeparop Beibopa ¢ omeparopom break mocie
Kaxxoro case Ki :

3amaya 9.5. [lano menoe uymciio B amanazoHe | —5. BBIBECTH CTpOKy —

CJIOBECHOE OINKUCaHUWE CoOoTBeTcTBywomed omnenku (1 — "mioxo", 2 —
"HeynoBieTBopuTenbHO", 3 — '"yaoBmerBopurenpHo"', 4 — '"xopomo", 5 —
"oTiyHO").

Pemenne. B nporpamme N- umcno, KoTopoe BBOOUTCS, a 3aTeM aHanu3upyercs. Eciu
BBECTH, HampuMmep 4, To mporpaMMa BhIBEIET clIoBO "Xopomio", a eciau BBECTH 7, TO
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mporpamma BbIBefleT cTpoky "Her

Ilpozpamma 3a0auu 8.4

#include <stdio.h>
main()
{
char k;
puts("Bseaute cumBon");
k=getchar();
switch (k)
{
case 1"
case 2"
case ‘3"
case ‘4"
case 'b".
case '6":
case '7".
case '8".
case '9":
case '0":printf("3to gucio %c\n" K);
break;
default: printf("%c-ue umcio\n" k);

}
fflush(stdin);
getchar();
return(0);

¥

oueHku" U T.A4. B mporpamme Hcnonb3oBaHbI
oIepaTopsl BBOAA-BbIBOAA B cTuiie Cut+.

{

}

Ilpozpamma 3a0auu 8.5
#include <stdio.h>
#include <iostream.h>
main()

int N;

cout << "\nBsexure uncio ";
cin >> N;

switch (N)

{

case 1: cout << "\nITnoxo";
break;

case 2: cout << "\nHeyn.";
break;

case 3: cout << "\nYngosn.";
break;

case 4: cout << "\nXopormio";
break;

case 5: cout << "\nOtnuuuo";
break;

default: cout << "\nHer owuenxu "

}
flush(stdin);

getchar();
return(0);
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9 NPOTPAMMMUPOBAHUE HUKINYECKHUX AJITOPUTMOB
9.1 IlonAaTHE LUKIA

[Ipu cocTaBiIeHWH aNTOPUTMOB PEHICHUS MPAKTHYECKUX 3a7ad HEPeaKo
MIPUXOJUTCS HEKOTOPHIE IEWCTBUS BBHIMONHATH MHOTOKPATHO, KAXKIBIH pa3 ¢ HOBBIMU
3HAYCHHUSIMU JIJIS1 BEIIYWH, BXOJSIINX B TOBTOPSIIOIIYIOCS TPYIITY ASUCTBUIA.

MHOTOKpPaTHO TTOBTOPSIEMBIC YUACTKH BBIUUCIICHUH HA3bIBAIOT MUKJIaMu. OUH
NpoOXOJa [HWKIAa Ha3plBacTCs WTepaldeil WM TNOBTOpeHHMeM. BenuyuHel,
OTIPEICISFONINE KOJTMYSCTBO TTOBTOPSHHH ITHKIIA, HA3BIBAIOTCS MapaMeTpaMu IIUKJIOB.
[TapameTpaMu nIMKIa MOTYT OBITh KOHCTaHTBI U IEPEMEHHBIC, NPUYEM CPEOU HUX
00s3aTeNbHO JI0JDKHA OBITH XOTS ObI OIHA TIEpEMEHHAsl, 3HAaYeHHUE KOTOPO U3MEHSIETCS
OpY BBIIOJIHEHUHM IMKIA. llemouucieHHble mapamMeTpsl LUKIA, W3MEHSIOUIHECS C
MOCTOSIHHBIM IIIAarOM Ha KaXXIOW WTEpaluy, Ha3bIBAIOTCS CYETYHMKAMHU IUKJIA.
BrraucnurenbHBIE TIPOIIECCHI, COACPIKAIIIE IIIKITBI, HA3bIBAIOT MUKINYECKHMHU.

LMKIIBI COCTOAT U3 CIEYIOMIMX YacTel:

ITONTOTOBKY K BBITIONHEHUIO IUKIA (TIPUCBAMBAHUS MTapaMeTpaM IHKIA HaYaTbHBIX
3HAYCHUN);
OTIpe/ICIICHUST MOMECHTA 3aBEPIICHHUS ITUKIIA (YCIIOBHSI IIOBTOPEHUS ITUKIIA);
TeJla UKIIa, BKITFOYAIOIIETO:
«pabouyio YacTb LHUKJIA, COJACPXKALIYI0 JCHCTBUS, HEMOCPEICTBCHHO
CBSI3aHHBIC C PEIICHUEM 3a7ayH, U1 KOTOPOH pa3paboTaH aIropuTM;
«IOATOTOBKY JaHHBIX JUI1 OYEpEAHOro Imara LUKIa (M3MECHEHHE
MapaMeTpPOB IUKIIA).

PaznmuaioT OHKIBI ¢ TPEAyCIOBHEM W IMKIBI C MOCTYCIOBHEM. B mukimax c
MPEIyCIOBHEM YCJIOBHE MOBTOPEHUSI IMKIIA IIPOBEPSETCS PAHBIIE, YEM BBITOIHICTCS
TEJNO IUKIA, MO3TOMY BO3MOXKHO, YTO HHKJI HE BBIIONHUTCA HU pa3y. B mmkmax c
MOCTYCJIOBUEM YCJIOBHE TMOBTOPCHUS ITUKJIA MPOBEPSETCS IIOCHE BBIMOJHCHHS Tea
IUKIa W TOJATOTOBKM JAaHHBIX JJISI OYEPEJHOrO Iara IMKIA, I[MO3TOMY ITHKII
BBIMTOJIHSACTCSI BCErnia XOTs Obl OMWH pa3. B o0mieM Buae IUKIBI C MPEIYCIOBHEM H
MOCTYCJIOBUEM rpadUIecKr MOKHO H300pa3uTh, Kak MOKa3aHo Ha pucyHke 10.1.

1

B s3pike CH IIUKIIBI TIPOTPAMMHUPYIOTCS ¢ TIOMOIIBIO TPEX Pa3HBIX OMEPaToOpOB

for, while, do-while . Bo3moxHO npuHyIUTEIpHOE 3aBEPILCHUE TEKYIICH UTEpAIUU U
nukina B unenom. Jlis atoro ciyxar omeparopsl break, continue, return, goto.
[lepenaBate yrpaBiieHUe U3BHE BHYTPH IUKJIA HE PEKOMEHIYETCS.
Hcnonr3oBanue omepatopa QOt0 TPHBOAWT K CO3IAHUIO 3allyTaHHOTO, TPYIHO
YUTa€MOr0 KOJd, IPO3BaHHOIO MporpaMMucTamMu "cnacemmu'. Vicnonab3oBaHue
omeparopa (Ot0 cpemu MPOrPaMMEICTOB CUHMTACTCS BEPXOM HENMpmindus. UToOsl
n30exaTh onepaTopa goto, HCTIONB3YIOT CIOXKHBIE YCIOBHSI TOBTOPEHUS LIUKJIA.
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a) 0)
Huxn ¢ npenxycrnoBreM LMK ¢ TTIOCTYCIOBHEM

| |

||_|O,ELI'OTOBK8 K BbINOJIHEHUIO LI,I/|KJ'Ia| ||_|O,D,FOTOBK3 K BbINOJTHEHUIO LUUKNa

Y criosue Her

HOBTOPEHMS LMK Pa6o4as 4yacTtb

MoarotoBka gaHHbIX ANa
oyepeHoro wara uukna

Pa6ouyas yacTtb
|

MoaroToBKka AaHHbIX Ans
oyepeaHoro Lwara umkna

I
EE—

Pucynok 9.1 — I'padmueckne cXeMslI IIUKIIOB @) — C IPEAYCIOBUEM U 0) — C
MOCTYCIIOBHEM

Y criosue
NMOBTOPEHUS LMK

9.2 OnepaTopbl NUKJIOB

9.2.1. Oneparop uuk:ia for

Omnepatop uukna for — omeparop HuKIa ¢ mapaMeTpoM U C IPEILYCIOBHEM.
Hcnone3yercs, eciu 3apaHee W3BECTHO KOJIWYECTBO IOBTOPEHHH Tela NHKIA,
HadalbHBIE 3HAYCHHS [apaMeTpoB IMKJIA, YCIOBHE TIOBTOPEHHMS IMKIA, Kak
U3MEHSIIOTCS TTapameTpsl nukna. O6Iuii Buj oneparopa uukia for:
for(pl; p2; p3) S;

3n1ech

for(pl; p2; p3) — 3aro/10BoOK HHUKJIA.

S — mpocToit i coctaBHO# oneparop s3bika Cu — Teno Wi padovas 4acTb
UKJIA.

pl — cnmcok onepaTopoB, pa3feleHHbIX 3aMATON, HHUIMUPYIOIUX HadyaIbHbIe
3Ha4YeHH (KaK MPaBHIIO) MMapaMeTPOB UKIA. DTH ONepaTophl BHIOIHIIOTCA OAUH pa3
JI0 Hayaja BBHIOJNHEHUS pabodell dacTw mukiaa. OOMacTeio IEWCTBHSA NEPEMEHHBIX,
OOBSABJICHHBIX B 3TOH YacTH IUKIA, SBISETCS IIUKII.

P2 — crIMCOK OMEepaTopoOB M BBIPAKCHHH, ONPEACIIAIONINX YCIOBHE ITOBTOPEHUS
LUKIa. BelmonHseTca nepesi KaAbIM BBINOJHEHMEM Tena nukia. Ilpu stom, eciu
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3HaYCHHE IMOCIECIHETO BBIpaKeHHs crucka P2 ucruaHO (!=0), TO Temo mwuKIa
BEITIOTHSCTCS, & €CIU JIOKHO (==0), TIPOUCXOINUT BBIXOA W3 IMKIA K CIEAYIOMIEMY
orepaTopy MporpamMmEl.
p3 — COHCOK ONEepaTOpOB W BHIPAKECHUN HW3MEHEHHS IapaMeTpOB IIMKIIA
(TOATOTOBKA JTAaHHBIX JIS OYEPETHOTO IIara IMKIJIA). BBITOMHSIETCS Mocie Ka)Ioro
BBITTOJIHCHUS TEJNA IUKIIA.
Ilpumep (BbIUNCIICHHE U BBIBOJ KBaapaToB uncen oT 1 mo 10).
for (i=1; i<=10; i++) printf(""i*i=%d\n"",i*i);
3meck pl — omeparop i=1 (MHAIMHUPYET Ha4YadbHOE 3HAYCHME IapaMeTpa LHKIa
i); p2 — Belpakenue i<=10 (ompemenseT ycIoBHE TOBTOPEHUS IMKIA); P3 - ommeparop
i++ (omepaTop M3MEHECHHUS IMapaMeTpa LHUKIA).
S —omeparop printf(*i*i=%d\n"",i*i); (pabouas yactb HUKIA).
Ilpumep (BoIuncCIIeHHE CyMMBI ynces oT 1 g0 15)
for (int i=1,0=0; i<=10; i++ ) q+=i;
3nece  pl - cnmcok omepaTopoB, pas3ieNeHHbIX 3andaroil. llepBblii M3 3THX
orepatopo (int i=1) oOBsABIAET mapaMeTp IMKIA | U UHALNUHUPYET €ro HadalbHOe
3HAYCHHUE U OOBABJISACT U WHUIMUPYET HAYAJbHOE 3HAYCHHE BBIYUCISIEMON CYMMBI (.
Kak u B mepBoM mpumepe P2 — Beipakenue i<=10; p3 - omepatop i++. S — omepaTop
g+=i;
OcCHOBHBIC IPaBHUJIA U MOPSIOK BBIMIOIHEHU OnepaTopa iukia for:
1) Jo Hayana BBIMTOJHEHHS TeJa [UKIIA BBITOIHIESTCS OJUH pa3 crucok pPl.
2) BBINONHAIOTCS OMEPaTopbl M BBIPAXKEHHUS CIOUCKA [P2; MPOU3BOAUTCS aHAIH3
MOJTYYEHHOT0 3HAYEHHS TIOCJICIHETO BRIpAXEHUsI u3 P2 (B qayipHeiem p2):
a) ecimu P2 uctuHHO (!=0), TO TEJIO MUKJIA BHIIOIHIETCS;
b) ecau p2 noxuo (==0), TO TEIIO LUK 3aBEPLIAETCS;
C) ecau P2 noxuo (==0) 10 MepBOro BBIMOJIHEHHS TeJa IUKIJIA, TO TEJO IMKIA HE
BBITIOJIHSCTCS HU Pagy.
3) Tlocre BhIMOTHEHUS paboUeH YacTH IMKJIA BBITTOIHSIOTCS OMEPATOPBI M BRIPAKCHHUSI
p3 ¥ OCYILECTBIIAETCS MEPEXO K IT. 2) TAaHHBIX MPABUIL.
4) TlosiBieHue B MOOOM MeCTe Tella [MKJIa orepaTopa CONtinuUe BBI3BIBAET MEPEXO K
BBITIOJTHEHUIO CTIMCKaA P3, I1. 3) JaHHBIX MPaBHIL
5) Tlosienenue B 000M MecTe Tena IKiaa oneparopa break BeI3piBaeT mepexon K
orepaTopy, CIeAyIoIIeMy TIOCie OrepaTopa UK, T. €. OCYIIECTBISETCS BBIXOI U3
mukna. [Ipy 3ToM mapameTp IMHKIA COXpaHseT TO 3HAYCHUE, NPH KOTOPOM
MIPOU30IILIO 3aBEPIICHUE BHITIOTHEHUS IIUKJIA.
6) Tlocne HOPMANBHOTO 3aBEpIICHHS I[IMKJIA 3HAYCHHE MMapaMeTpa IMKIa PaBHO
3HAYEHHI0, KOTOPOE ITPUBEIIO K 3aBEPIICHHIO IIHKIIA.
[Tpumep:

for (i=1; i<5; i++);

printf ( “i=%d\n”,i );
[IpuBeneH nuKi, HE CONMEPIKAIIUI Tela MUKJIA, TaK KaK cpa3y IOCIE 3aroJIOBKa
OUKJIa CTOUT cuMBoON ";"  (TeNo IMKIIAa — IIYCTOH OIeparop), W OIepaTop BBHIBOIA
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3HaueHWs i. BrlmonmHeHwe uWKia 3aBepmuTcs npu i=5. 3HaueHue 5 u Oyner
BEIBEJICHO.
7) Eciu B 3arofioBKe IMKJIa OTCYTCTBYET CIHMCOK Pl w/wmm P2 w/unu P3, TO CHMBOJIBI
";" nomxkHbI octaThed. Hanpumep,
for(;;); [[Beckoneunniii yuxn
for (i=1; ; i++); //Beckoneunvlii yuxn
for (i=1;i<5;); //Beckoneunvlii yuxn
Ilpumeuanue. Hcnonvzoganue 6 3a20106Ke YUKIA NOCTHOPOHHUX BbIYUCIEHUL
cuumaemcs naoxum cmunem. Ciredyem ucnoavszosams 3a201080k yukia for ons
onepayuii o ynpagieHuio YUKIoMm.

Ipumep.1.2. BorayuciauThb 1 BHIBECTH CTENEHHU JBOWKM — 3HaueHus 2" s N=1, 2,
.., kK (k=1).

Pewenue. Ilycmv X — ucxomvie 3uauenusn. I[lonooxcum X=1. Toecoa nepsas
cmenenb 06otiku X pasna x 2, umo pasno 2'. Eciu nonoocums x=x*2, mo emopas
cmeneHb 080UKU eCmb X *2, YN0 PAGHO 2%, U max oanee. T. 0., cmenexu 080UKU OMm
nepeoii 00 K-0ll MONCHO GbIMUCTUMD, 8bINOIHUE K PA3 PEKYPPEHIMHOE COOMHOUIEHUEe
X=x*2, nonosxcue npedsapumenvro x=I1. Peanuzosamv maxou aiopumm MONCHO C
UCNONb308AHUEM YUKIA C napamempom u ¢ npedyciosuem. I paguueckas cxema
aneopumma, npozpamma Ha azvike Cu, pe3yiomamol GbINOAHEHUS NPOZPAMMbL HPU
k=15 wuzobpascenvt na puc. 2.1. Ilapamemp yuxia 1 (cmenenv 060UKU) NPUHUMAECT
sHauenus 1, 2, ..., K, c1e008amenbHO, AGNAECMCA CHEMYUKOM.

9.2.2. Onepatop uukiaa while

Omneparop nmkina While — omepartop 1pKiIa HTEPATHBHOTO THIIA C MTPEAYCIOBUEM.
Hcmomnb3yercst, KOra KOJMYECTBO TMOBTOPEHHI OIEpPaTOpOB Tela IMKIa 3apaHee
HEM3BECTHO W OIpEIENIAETCS B TPOIECCEe BBIMONHEHUS IMKIA. B 3TOM ormepaTtope
aHaJN3 KOHIIA MK TIPOU3BOANTCS JI0 BBITIOIHEHHS OTIEPATOPOB TEJNA IIUKIIA.

OO0mwii Buj oneparopa mukia While:

while (b) S;

3necs b — BeIpaxkeHme MOGOTO THIA, HATIPUMED, JIOTHIECKOE, TIPUBOIUMOE K
apu(PMETUUECKOMY THILY, ONPEIEIAIONIee YCIOBUE TMOBTOPEHUs IMKIA; S — MPOCTOM
WITH COCTaBHO# omepaTop - pabouast 4acTh 1ukiaa. OH JODKCH BKIIOYATH OMEPATOPBI
Tena IUKJIa ¥ OMepaTopbl H3MEHEHHUsI OMEPAHIOB BhIpaxeHHs: D (MTOAroTOBKH MaHHBIX
JUTsI OYepPETHOTO II1ara IuKIa).

OCHOBHbIC TPABUJIA UCTIONB30BAHMS U MOPSIOK BBIMOIHEHHS OTIepaTopa IHKIa
while:

1) Jo omepatopa while B mporpamMe IOMKHBI COIEPKATHCS OIEPaTOPHI
MIOATOTOBKU K BBIMOJHEHUIO LIUKJIA.
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2). Bommonnenne omneparopa While HaunmHaeTcss ¢ BBIYMCIICHHS 3HAYCHHUS
BhIpakeHUss D (BhIpaxkeHHe D BBIUHCISETCS mMepe] KaXIOW HTepaluel IUKia).
ITpou3BOAKUTCS aHAIM3 MOIYYECHHOr0 3HaueHus b:

a) eciu b uctunno (1=0), To BeIMOIHSIETCS S;
b) ecnu b noxuo (==0), To Tea0 LUK 3aBepIIACTCS;
€) ecau b j0kHO (==0) 10 MEPBOro BBHIMOJHEHHUS Tejda LUKIA, TO TEIO LUKIA HE

BBITIOJIHSIETCS HU Pasy.

3). Tlocne BBIMOMHEHHsT OMEpaTopa S BHIUKMCISACTCS 3HAUCHHE BBIPAKCHUS D u
OCYIIECTBIICTCS MEPEXOJ K M. 1) TaHHBIX TPABHUIT.

4). Tlocne HOPMAIHHOTO 3aBEpIICHUS [WKIA 3HAUCHUS MApaMEeTPOB IMKIA PaBHO
3HAYCHHUSIM, KOTOPBIC TIPHBENHN K 3aBEPINCHUIO [TUKJIA.

Iukn ¢ mpexycnouem While, T.0., peamusyercst mo cxeme, U300paKeHHOI Ha
puc. 9.1.

#include <stdio.h>
main()

{
intik;
long Xx;
puts("Beaure k-crenens nBoiiku ");
scanf(""%d",&K);
x=1;
for(i=1; i<=Kk; i++) //3aconosok yuxna

{

Pucynok 10.1 — I'paduueckas X*=2;

cXeMa aJropUTMa BEIYHCIICHH printf("%5I1d " x);
CTenmeHel JABOMKH, TEKCT if(1%5==0)
printf("\n");

MPOTPaMMBI U PE3YIbTATHI }

BBITIOJTHEHUS MIPOTPaMMBbI npu k=15

printf("\nHaxxmute nr06yro kinaBumy\n');
fflush(stdin);
getchar();
return(0);

peSyJ'II)TaTBI BBITIIOJIHCHUS ITPOTrpaAMMBI:

2 4 8 16 32

64 128 256 512 1024

2048 4096 8192 16384 32768
ITpumepsr.

Ipumep 2.2.1.
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while(true); - 6eckoHeuHbI# UK

Ilpumep 2.2.2. Kaxkoe 3HaucHme Y OyJeT HamedaTaHO IIOCIC BEITIOJTHEHUS
0IrepaTopoB?

X=2;

while(x<0) y=x 3;
y=x-1;
printf("y=%d",y);

VYcnoue X<O B omeparope IWKIa SBIAETCS JIOXKHBIM, IMOITOMY IIMKJI HE
BBITTOJTHUTCS HU pa3y. 3Ha4uT, y=2-1=1. Byzner BoiBeieHo 3HaueHMe 1.
IIpumep 2.2.3. Yemy OyneT paBHO | OCIIC 3aBEPIICHUS LIHKIa?
j=3; while(j<=7) j=j+2;

IMocrne 3aBepieHus MUKIA j OyaeT HMETh 3HAUeHHeE 9.

Ilpumep 2.2.4. Jlano BemectBenHoe umciao A>0. Uwmcia B; obpasyrorcs mo
3aKOHY: B; = ik, i=12,... . Haiitu cpenu B; mepBoe uncio, 6omnpmee A.
k=1
Pemenne. OueBuano, uto B;=1. Kaxnoe cnenytomiee 3Hauenue B; MoxeT ObITH
MOJIYYEHO MO PEKYPPEHTHOMY cooTHoIlenuto Bi= Biy+i, rue i=2, 3, ... , uTo HETpymHO
mpoBeputh. B camom geme B,=1+2= B;+2=1+2=3; B;=1+2+3=B,+3=3+3=6;
B,=1+2+3+4=B3+4=6+4=10; u 1. n. Ilpm >TOM 3apaHee HEH3BECTHO, CKOJBKO pa3
cootHotreHre Bi= Bj;+i OyaeT BBIMOIHEHO, HET HEOOXOUMOCTH COXPAHAThH B MAMSITH
KOMIThIOTEpa BCE MONydeHHBIe 3HadeHus Bj. [loaTomy Teno mukima OymeT COCTOATH B
BBINIOJIHEHUH orepaTopoB i=i+1 u B= B+1l. VcnoBue MOBTOpEeHHs - HEPaBEHCTBO
B<=A. [lapamerpom nmkia Oyner sBisatbesi B. IloaroroBka maHHBIX JJIsl O4epeHOM
UTEpAIUH [UKIa OyAeT 3aKI0UaThCs B YBEIHUYCHHM Tapamerpa B Ha Benmuwmny i .
IToAroToBKa K BBITIONHEHUIO IHKIA OYIET COCTOATH B MPUCBOCHUM MEPEMEHHBIM B u |
HavyalbHEIX 3HaYeHuit: B =1; i=1. T.o., moiydum rpagHIecKyro cXeMy, H300paXKEHHYIO
Ha puc. 2.2.4a. TekcT mporpammsl NpejacTaBiieH Ha puc. 2.2.46. B mporpamme s
OpraHH3aliK [UKJIA UCTIONb30BaH ornepatop While, mockombKy YuciIo UTepalyii UKIIa
3apaHee HEM3BECTHO.
Pe3ynbTaThl BRITIOTHEHUS IPOTPAMMBI JJTs1 PA3HBIX 3HAUCHHHA A
b=6 i=3 g a=4.00
b=21 i=6 mns a=16.00
b=45 i=9 nnsa a=40.00
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a) 0)

I'paduueckas cxema TekcT mporpamMmMsl

#include <stdio.h>

main()

{

float a;

intib;

puts("Beemute gmcmo a>0 ");
scanf("%f",&a);

b=i=1;

while(b<=a)
i++; /] i=i+1;
b+=i; // b=b+i;

}
printf("b=%d i=%d mst a=%.2f\n" b,i,a);
fflush(stdin);

. _ getchar();
[ Bwigoo B, l? return(0);

’ Komneu

Pucynok 9.2. Pemenue nmpumepa 2.2.4.

Ilpumep 2.2.5. TabynupoBaHue QyHKINU.

Tocmanoska 3adayvu:
Berauciuth 3HaueHne QYHKIMA Y =X’ I X, H3MEHSIOIIErocss OT X, JIO X, C IIarom
AX.

Pewenue

Hcxoouvie dannuvie:

- JIeBasi rpaHuIla HHTEepBaIa
- MpaBasi rpaHHIla HHTEepBaia
- mar TadyaupoBaHus

Pesynomameur:
Tabnuia 3HaueHUH 3a1aHHON QyHKIMK Ha nHTEpBane (X, , X, ).
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Ta6muma 9.1 — Tabmuma cooTBETCTBHS IEPEMEHHBIX

Nwms Nwms Tun KommenTtapuit
TIEPEMEHHOW | TEPEMEHHOW B | TEPEMEHHOMN
B YCJIOBUH nporpaMme

X, X_n float JleBas rpanuna
WHTEpBaJa

X, x_k float [paBas rpanuna
WHTEpBaJa

AX h float [Iar TabynupoBaHus

y y float 3nauenue QyHKIMU

X X float AprymMeHnt QpyHKIUU

Taomuua 10.2 — TecTsl

Tecm 1 Tecm 2
X, =2, Xx,=6, Ax=1 x,=4, x, =14, Ax=2

X y X y

2 4 4 16

3 9 6 36

4 16 8 64

5 25 10 100

6 36 12 144
14 196

TexcT mporpamMMsal

[*  momkimroYeHHE CTAHAAPTHHIX OubaHoTek  */
#include<stdio.h>

#include<conio.h>

main()

{

[*  ommcaHMe MCIOJIB3YEMBIX IEPEMEHHBIX */
float x_n,x_k,h,x,y;

clrscr;

/*BBOJ UCXOIHBIX TaHHBIX*/

puts("BBeaNTE HaYaBIEHOE 3HAUEHUE HHTepBana");
scanf("%f",&x_n);

puts("BBeANTE KOHEYHOE 3HAYCHUE WHTEepBaa');
scanf("%f",&x_K);

puts("BBeaute miar TabynupoBanus');
scanf("%f",&h);
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[*  (bopMupoBaHUE MWANKA TAOIULIBI */

puts(" . "
puts(" X | Y ");

puts(" I 1");

[*  paccyer TabIHIBI 3HAUYCHUI QYHKIUH Y=X*X Ha 3aJaHHOM HHTEpBaJje */
X=Xn;

while (x<=xk)

{
y=X*X;
printf(" | %7.1f| %7.1f| \n" x,y);
X=x+h ;

puts(” | ] | u);

}

I'padudeckas cxema ajaropurma

Beoa x_n, x_k, h,n

A
Konery

BriBog X, ¥

Pucynoxk 9.3 — TaOynupoBanue QyHKIUH

IHpumep 2.2.7. OnpenenuTh Ui 3aJaHHOTO HaTypajdbHOTrO uucia N,
COCTABJISIFOT JIH ITU(PPBI STOTO YKCIIa HEYOBIBAIOIIYIO TOCIEA0BATSILHOCTD?

Pemenne. Paccmorpum, Hampumep uucna 113479 u 64801. Iudpsl nepsoro
gucna (1, 1, 3, 4, 7, 9) cocTaBnsT HEyOBIBAIONIYIO MOCJIEA0BATENBHOCTh, a YUCIIA
BTOpOrO urcia (6, 4, 8, 0, 1) — He COCTABITIOT HEYOBIBAIOIIYIO ITOCIIEAOBATEIEHOCTb.

s oTBeTa Ha MOCTaBJICHHBIH BOMPOC 3aMadd OyIeM BBIACIATH IMHU(PHI drcia,
HauMHasg ¢ Miaimied (mpaBoif) mo crapmiei (JeBoif) mudpel. Ecmm mpu stom juis
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KXKIO0H mapsl coceTHUX Iudp BEIonHseTcs HepaBeHCTBO C1>=C2, rne C1 — mmaamas
m3 mudpp B mape, C2 — crapmas u3 mudp B mape, To IHQPPH 3aTaHHOTO YHCIA
COCTaBJISIIOT HEYOBIBAIOIIYIO TIOCIIEIOBATENFHOCTE. ECu i odepenHol mapsl mudp
9TO HEPAaBEHCTBO HE BBIMONHACTCS, TO NU(QPH 33aJaHHOTO YHUCIA HE COCTABIIOT
HEYOBIBAIOIIYIO TIOCIIeI0BAaTeIbHOCTE. Hampumep, ans mepsoro uucia, C1=9; C2=7.
Tak kak 9>7, To paccmaTpuBaetcs cineayromas napa C1=C2=7; C2=4. Tak kak 7>4, To
paccmatpuBaercs crnenyromas mapa Cl=C2=4; C2=3. Taxk xak 4>3, TO
paccmatpuBaetcsi cinenytomas mapa Cl=C2=3; C2=1. Tak xak 3>1, T0O
paccMmatpuBaeTcsl ciueAyromas napa, nocnenusas napa, C1=C2=1; C2=1, mis kotopoi
C1=C2. Inst BTOPOro 4Ymcia yKe Ha BTOpOi mreparnuu Beisuisiercs, uto C1<C2 (0<8).
[Ipomece cnmemyeT OCTaHOBHTH W CAENATH BBHIBOA O TOM, YTO HUGPHI 4YHCIa HE
COCTABJISIOT HEYOBIBAIOIIYIO MOCIIEA0BATEIbHOCTD.

Ludpsl uyucna Oynem oONpenensaTb Kak OCTAaTOK OT jAedeHus yucna Ha 10.
Muaamias mudpa — 310 N%10 (% - onepanus onpeaeneHust 0CTaTka OT JCJICHUS EbIX
gucen). Crnenyromias nugpa — 3To octaTok ot aeienus uncina N1 ma 10, rme N1 —
yucio, noimydaemoe u3 N orOpaceiBanmeMm ero muammeil mudpst u 1. 1. Ilponecc
BbIIeIeHUs udp 3akaHuuBaetcs, korma N1 cTaHOBHTCS paBHBIM HYITIO.

Ecnu mocnenoBatenpHOCT, 1IHM(]p uuciaa HE sABIAETCA  HeyOwIBaromien (He
BEITIOTHACTCS ISl odepenHoi mapsl mudp HepaBeHcTBo C1>=C2), To mporece mydie
BCEro MpeKpaTuth. st dTOHW Ienn WCIoNb3yeTrcs IepeMeHHas {, mpHHUMAromas
3Ha4yeHue 1, ecu He Halinena napa nudp takas, uto C1<C2, u 0 B mpOTUBHOM CITydae.

TaxuM 00pa3oM, ONMCAHHBIA TIpoIece ABNsAeTCs MUKIndeckuM. OH OyeT nMeTh
nBa mapaMeTpa nukiaa N1 u t, B kauecTBe yciIOBUS NOBTOpEHUs OyJIeT UMETh CI0KHOE
ycmoeue NI<>0 u t<>0 (He 3akoHUMINCH IM(PEI W HE YCTAHOBICHO YCJIOBHUE
HEYMOPSIIOYCHHOCTH U(p Mo He yOBIBaHHWIO), TEJIOM €ro IukKia OyayT KOMAaHIbI,
BBIICJICHHbIC MYHKTUPHOW NWHUEH Ha puc. 2.?7. HavyanbHble 3Ha4eHWs MapaMeTpoB
N1=N/10 u t=1.

I'pacduueckas cxema aaroputMa u mporpamMma u3o0pakeHsl Ha pucyske 10.4.

B mporpaMme s opraHM3alidM LHKIa HMCIOJb30BaH omeparop While | 1. k.
YHCIIO MIOBTOPEHUIA [IUKITa 3apaHee HEU3BECTHO.
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include <stdio.h>

main()
{ long N, N1,
int C1, C2, t=1;

puts("Beeaure N");
scanf("%ld",&N);
C1=(N%10);

N1=N/10;

while (N1!=0 && t!=0)

C2=(N1%10);

N1=N1/10;

if(C1>=C2) C1=C2;
else t=0;

}

if(t==0) printf("N");
else printf("Y");

printf("*  N=%Ild\n",N);

fflush(stdin);

getchar();
"6 60 "08660 14 return(0);
fit fioaasyp o il Foadeyyyh o }
i &6a0aap b op i d6ad aaE) uop
17 fedat aaodeui 7 o i1 RAeaat aacagui 1 Aod”

ETiad

Pucynox 94. — Pemenue 3amaun 2.2.7

9.2.3. Oneparop uukaa do-while

Omneparop tukima do-while sisisieTcst omepaTopom IUMKIA ¢ TTOCTYCIOBHEM, TaK
KaKk B HEM aHaJIM3 KOHIA IMKJIAa TPOWU3BOJMTCS TOCIE OMepaTopoB Tena mukia. O
UCIIONB3yeTCs, Kak U omeparop While, korga Konm4ecTBO MTepalMii IMKIA 3apaHee
HEU3BECTHO U OTIPEIENSETCS B IPOIECCE BBHITIONHEHUS IUKIIA.

OCOBEHHOCTRIO OTIepaTOpa ABISETCS BHIMOJIHEHNE TeNa MUKIA XOTS OBl OJWH
pas.

OO0mumii BUJI oniepaTopa:
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do S while (b);

3meck S — MpOCTOH WITH COCTABHOM omeparop — Teso nukia. OH qomkeH
BKJIIOUaTh Pab0UyI0 4acTh IUKIIA M ONEPATOPhI H3MCHEHHS ONICPAH/I0B BRIPAXKEHUS b
(MOATOTOBKY JAHHBIX JJIsl OUEPEIHOTO Iara ukia); b — BeipaxkeHue J1000ro THIIa,
HaTpUMeEp, JIOTHYECKOE, TIPUBOTUMOE K apUPMETHICCKOMY THITY, OTIPEACIIIIONIee
YCIIOBHE MTOBTOPEHUS LIUKJIA.

Omneparop nukia do-while BEIOIHSETCS [0 CXEME LUKIIA C IIOCTYCIOBHEM,

n3o0paxeHHoi Ha puc. 10.16.
3 5 7
. X X° X

IIpumep. Haiitu cymmy niepBeix N 4i1eHOB psina STTTE e

Pemenue. Beenem o603HaueHus: C— cymma psizia, U — TPOU3BOJIBHBIN YiIeH
psaga. CyMMy BBIUHCIUM B LIUKJIE KaK HapacTaromyto cymmy: C=C+U . s
BBIUMCIICHISI 3HAYCHUS OUCPEIHOTO WICHA PSAAa JOCTATOUYHO 3HAUCHUE IPEABIIYIIETO

x? x?

wJIeHA psAga YMHOXHUTH HA B T.. U=U T

[omyuennast hopMya Ha3bIBaeTCS peKyppeHTHOH. OHA TTO3BOISET BBHIYUCIUTh
00011 WiIeH psiaa, €CITM U3BECTEH MEePBBIN WICH psiza.

K MoMeHTY ucnonHeHus nepBoi uTepanuu nukia 3HadeHus C u U TOJDKHBI

ObITE ompeaenensl: C=0; U = g . ITapameTtpom mukna mycts OyaeT nepemenHas K.

IMapametp K momken usmenstbes oT 1 10 N ¢ marom 1. Beipakenue C =C +U I0IDKHO

OBITh BBITIOJHEHO XOTs ObI 01uH pa3 (1t N=1 — oxun pa3; ams N=2 — 1Ba pa3a u T. 1.

[TO3TOMY JUTS BBIYHCIICHHS CYMMBI CIIEyeT NCTIONB30BATh IUKII C TOCTYCIIOBHEM.
I'paduaeckas cxema anroputma npuBeieHa Ha pucynke 10.5.

)s
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Pucynok 9.5 — I'paduueckas cxema anropurma
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9.3. Bi10sKeHHBIE IUKJIbI

B Tene nukina MoXeT pacroiaraThCs €lie OJAWH LUKI. B 3TOM ciydae roBopsrT,
YTO aJTOPUTM WJIM TMporpamMma cojepxaT LHMKJI B LHUKIE WIH BIIOKCHHBIE IIMKIIBL.
OOmmit BuI rpaduueckodl cXxeMbl IHMKIa B LUKIE M300pakeH Ha puc. 3.1. 3mech
BHEITHUM UK — IIUKJI C TIPEIyCIOBHEM, BHYTPEHHUH UK —IIMKJI C TIOCTYCIOBHEM.
Pabouas yacTh BHEIIHETO ITUKJIA BBIJCICHA MYHKTUPHOW JIMHUEH. UNCIIO BBITIOTHEHHHA
KOMaH;] pabodel 4yacTH BHYTPEHHETO ITUKJIa MOXKET OBbITh HAalIEHO KaK MPOU3BEICHHE
YHUCJIa MOBTOPEHUH BHYTPEHHETO ITUKJIa Ha YUCJIO TIOBTOPESHUI BHEITHETO KA.

MoaroToBKa K BbINOJIHEHUIO BHELLUHETO LiMKNa

YcnoBue
NOBTOPEHUS BHELUHEero uukna

IloaAroToBKA K BHINMOJTHEHHIO BHYTPEHHEro HuKJjia

Pa6ouas 4yactb

|

1 |
1 |
| |
1 |
1 |
| |
1 MoaroToBKa AaHHbLIX ANs 1
| oyepeaHOro wara BHYTPEeHHero uuMkna |
1 |
| |
1 |
1 |
1 |
1 |
1 |

Y cnosue
NMOBTOPEHUSA BHYTPEHHEr O LMK na

MoaroToBKa AaHHbLIX ANs
ouyepenHOro Lara BHelWHero yukna

Pucynok 9.6 — Cxema 1iikIia ¢ IOCTYCJIOBHEM B LIUKJIE C IIPEIYCIOBUEM
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KpaTHOCTI) BJIOKCHHUA IHUKIOB MOXKECT paBHOfI HE€ TOJILKO IBYM, HO U TpEM,
YCTBIPEM U T.O. CJ'IGIIYIOHII/Iﬁ OpuMEep AEMOHCTPUPYET TPEXKPATHOC BJIIOKECHUEC IUKIIOB.

IIpumep 3.2. OmpenenuTh KOIMYECTBO TPEX3HAYHBIX, HATYypalbHBIX YHCE,
cymMa 1udp KOTOPHIX paBHa N.

Pemenue. ITycth | — HCKOMOE KONMMYECTBO HATYPATIBHBIX TPEX3HAUHBIX YHCEIT; | —
crapmas udpa uncia; j — cpeass mudpa; K — maagmas mudpa. Torma cymma mudp
TPEX3HAaYHOro umcia ecte i+j+k, rme i=1, 2, ..., 9;j=0, 1,2, ..., 9; k=0, 1, 2, ..., 9
(cTapmas mudpa TPEX3HAYHOTO YHCia HE MOXET ObITh HyJeMm). HauanpHOe 3Ha4YeHHE
I=0. [l BeIYMCIIEHHS BCEX BO3MOMKHBIX CyMM i+j+K opranmsyeM BiOKE€HHBIE LIAKIIbI
(KpaTHOCTh BJIOXKEHHSI paBHAa TpeM) C IpeaycioBueM ¢ mnapamerpamu 1, J, K
(cootBercTBeHHO). Harpumep, 1iuki mo K B UKJIE T10 |, IMKJI 110 | B IMKJIE 110 | (TO €CTh
[MKJI B [UKJIE U €IIe pa3 B IMKIE). B caMOM BHyTpeHHEM IuKie 3HadeHue | Oymem
YBEJIMYMBATL HA CIWHMILY, €CJIH BBITOJHUTCS ycioBue i+j+k=n. I'paduueckas cxema
W3JI0’)KEHHOT0 ajJropuTMa MpuBeaeHa Ha puc. 3.2. Paboune 4acTu LUKIOB BBIACICHBI
NYHKTHUPHBIMA JIMHUAMH. PabGodell 4YacTbi0 CaMOro BHYTPEHHETO IMKIA SIBJISETCS
BETBJICHUE C JIOTHYECKUM OJIokoM 9. D10 BeTBieHue BhimoiHuTca 900 pa3z (10%10*9),
YTO PaBHO IPOU3BE/ICHHIO YHCJIa TOBTOPEHUH BHYTPEHHErO, CPEIHEr0 U BHEIIHETO
UKIIOB. TIpH 5TOM [T KaXI0r0 U3 3HadYeHuii i=1, 2, ..., 9 j npuauMaer 3HaueHus 0, 1,
2, ..., 9. k npunumaer 3nauenus 0, 1, 2, ..., 9 1151 K&KIOTO 3HAUCHUS |.

TekceT MporpaMmal

#include <stdio.h>
#include <iostream.h>
main()

{

int L,ij,k,n;

L=0;

cout << "\nBsegure nenoe yucio ";
cin>>n;

for(i=1; i<=9; i++)
for(j=0; j<=9; j++)
for(k=0; k<=9; k++)
if (i+j+k==n) {L=L+1; cout<< "\n" <<i<<j<<k;}

cout<<"\nKonu4ecTBo TpeX3HAYHBIX YUCET, CyMMa (P KOTOpOro paBHa "<<n<<"
ecThb "<<L;

cout << "\n HaxxmuTe mobyro knasuiry \n";

fflush(stdin);

getchar();

return(0);

}
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I'padudaeckascxeMa anroputMa

0 Hauano

14
BobiBoa I, n

15 Konen

Pucynok 9.7 — I'paduueckas cxema ajqropurma 3aaadu 3.2
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11 MACCMUMBBI B SI3BIKE C
11.1 llousiTHEe MaccuBa

Maccué — 3TO COBOKYIHOCTH 3JIEMEHTOB OIHOTO THIA, UMEIOUINX OJHO HUMS H
pacnionoxxkeHHbIx B namatu 1K BrmoTHyto apyr K apyry. MaccuBbl MOTYT COCTOSATH U3
apu(METHUCCKUX NaHHBIX, CHMBOJOB, CTpPOK, CTPYKTyp, ykazareneil. JocTynm K
OTJENBHBIM 3JICMEHTAM MAacCHBa OCYIIECTBIICTCS 10 MMEHH MacCuBa M HHICKCY
(TopsIKOBOMY HOMEPY) DJIEMEHTA.

[Ipu oOBsBIECHIH MacCcHUBa B IIPOrPaMMe OIPEICISICTCS UMA MACCUBA, MUN €20
IIeMeHmo8, pasmepuocms U pasmep. Pazmepnocmy unm KOIWYECTBO H3MEPEHUHN
MacCHBa OIPEICIACTCS KOJIUYECTBOM HMHICKCOB TPU OOpamieHHH K 3JIeMEHTaM
MaccuBa. MaccuBbI OBIBAIOT OJJHOMEPHBIC, TBYXMEPHBIC, TPEXMEPHBIE U T.1. . Pazmep
Mmaccuea — 3TO KOJUYECTBO €ro 3JIEMEHTOB IO COOTBETCTBYIOIIUM Pa3MEPHOCTSIM.
OO0t BUI 0OOBSABIIEHNS MaCCHBA:

<umsa_muna> <uma_maccusea> [kl1] [k2] ... [kn];
rae k1, k2, ..., kn — KOIMYECTBO DJIEMEHTOB MAacCHBa — KOHCTAHTHI UM KOHCTAHTHBIE
BbIpakeHUs 1o /[, 2, ..., N usMmepeHusM. [Ipuyem 3HauYeHUA HHIEKCOB MOTYT
u3mensthest ot 0 o ki — 1.

Takoe 0OBSBICHIE MacCHBA HA3BIBAIOT CIAMUYECKUM, TIOCKOIBKY TpeAeTIhbHOE
KOJIMYECTBO €r0 AJIEMEHTOB M3BECTHO 3apaHee U OHO YK€ HE MOXKET OBITh M3MEHECHO B
XOJIc BBIIOJIHEHMS TporpaMMEbl. Ilpu pabore ¢ mMaccrBaMu HEOOXOAUMO CIEIOBATh
CJICYIOIINM TIPaBUIIaM:

¢ COBpPEMEHHBIC TPAHCIATOPHl si3bpika CH HE KOHTPONUPYIOT JOIYCTUMOCTB

3HAYCHUN MHIICKCOB, ATO IOJKEH AeNaTh IPOTPaMMUCT;

¢ KOIUYECTBO M3MEPEHUI MacCHBa HE OrPaHHUYCHO;

¢ B TAMATH DJEMEHTHl MAacCHBa pAcCIONIaralOTCs TaK, YTO TPH TEepexojae OT

JJIEMEHTa K JJIEMEHTY HamOoyee OBICTPO MEHSCTCS CaMblid TPaBBIA HHICKC

MacCHBa, T.€. MATPHIIA, HATPUMED, PACTIONATACTCS B TIAMSATH 110 CTPOKAM;

¢ UM MacCHBa SIBIISICTCS yKa3aTeJIeM — KOHCTaHTOW Ha MEPBEIA AIeMEHT MacCHBa;

¢ omepauuii Hag MaccuBamMu B CH HET, IMOITOMY IIE€PECHUIKA 3JIEMEHTOB OIHOTO

MacCHBa B JIPYTOM MOXET OBITh pPeaqn30BaHa TOJIHKO MOAIEMEHTHO C ITOMOIIBIO

UKIIA;

¢ HaJ JCMEHTAMH MAacCHBa JOMYCKAIOTCS T€ XK€ OIEpaldy YTO W HaJl MPOCTHIMU

MIEPEMEHHBIMH TOTO YK€ THIIA;

¢ BBOJ/BBIBOJ] 3HAYCHUH DJIEMEHTOB MACCHBA MOXXHO TIPOWU3BOAUTH TOJBKO

MIO2JIEMEHTHO;

¢ HavaNbHBIC 3HAYCHUS DIIEMEHTAM MAacCHBAa MOXHO IPHUCBOUTH TPH OOBSIBICHIH

MaccuBa.

ITpumepsl 00BSABICHNS MACCUBOB!
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int A[10];, /oonomepnuiii maccue uz 10 yerouucneHnvlx eenuyun

float X [20];  //oonomepnwiii maccus uz 20 eeujecmeeHHbIX 6eIUYUH

int af5]={1, 2, 3, 4,5}, //maccue c unuyuamuzayueu e2o 31eMeHmos

int c[]={-1, 2,0,-4,5,-3,-5,-6, 1}; // maccus pazsmeprocms Komopozo
6onpeodensiemcs YUCIoM UHUYUATUSUPYIOUUX DNEMEHMO8

OOparieHus K 2IeMEeHTaM OJIHOMEPHOro MaccuBa Moryt uMeTh Bua: A[0], A[1],
A[2],...A[9], A[2*3].

B Cu Her maccuBOB C mnepeMeHHBIMH TpaHunamMud. Ho, ecrnm KolmuecTBo
SIIEMEHTOB MACCHBA M3BECTHO [0 BBIMOJHEHUS TPOTPAMMBI, MOXHO OTPEIEIUTH €T0
KaK KOHCTaHTy ¢ ToMoIibio aupektuBsl #define, a 3arem ncmonp30Bath ee B KauecTe
IPaHUIBl MaCCHBA, HATIPUMED,

#define n 10;
Main ()
{inta[n], b[n]; // Obvsenenue 2—x 00HOMEPHBIX MACCUBOE

Ecnu xonnyecTBO 3JIEMEHTOB MacCHBa OIPENeNseTCs] B MPOIECCE BHITIOTHEHHUS
IIPOrpaMMBbl, HCIONB3YIOT OuUHAMUYECcKOe BBbIIEICHUE OIEPAaTUBHOM  IaMATH
KOMITbIOTEpA.

11.2. IluHaMu4YecKne MacCHBBI

Ecnmu o Havama paboThl NpOrpaMMbl HEHM3BECTHO, CKOJBKO B MacCHBE
3JIEMEHTOB, B MPOTrpaMMe HCIONb3YIOT NTUHAMHYECKHE MaccHBbl. [lamMaTh monm HUX
BBIJIETSICTCS C TTOMOIIBIO OmepaTopa NEW BO BpeMs BEHITIONHEHUS TMPOTPaMMEL. AJpec
Havajia MacCHBa XPaHWUTCS B TICPEMEHHOM, Ha3bIBACMOH yKazamenem. Hampumep.

int n=20;
int *a = new int[n];

31ech omucaH ykasareib 8 Ha LIyl BEJIMYHMHY, KOTOPOMY MpHUCBaMBAETCA
ajpec Hayajga HENpPEephIBHOH O00JIACTH JTWHAMUYECKOW TaMSTH, BBIIICJICHHONH C
MIOMOIIIBIO omepaTopa NeW. Beimensercss CTOIBKO MaMsATH, CKOJIBKO HEOOXOIUMO IS
XpaHeHus N BeanduH Trma int. Bemnuuna N MOXeT GBITH TIEPEMEHHOI.

Ilpumeuanue: QObOHyI1eHUe namMAmMU HPU ee GbIOCICHUU He NPOUCXOOUM.
Huunyuanuzuposams OunamuiecKuii Maccue Heap3s.

OO0parmieHue K JIEMEHTY JAUHAMHYECKOTO MAaCcCHBA OCYIIECTBISICTCS TaK XKe, KaK
U K DJIeMeHTaM oO0bIuHOTO MaccuBa. Hanpumep: a/0], afl], ..., af9].
MoXHO O0OpaTHTBCS K 3JIEMEHTY MacCHBa APYruM crmocobom: *(a+l), ..., *(a+9),
*(a+i), T.K. B NMEpEeMEHHON — yKaszaTeje & XpPaHWUTCsA aapec Hadana maccupa. J[is
NOJYYCHUS aIpeca, HampuMmep, 9 — ro ero 3jeMeHTa K 3TOMY aJpecy IpuOaBiseTcs
9-sizeof(int) (9 yMHOXUTH Ha AIMHY 3J€MeEHTa TUIA iNt), T.e. K HAYaJBHOMY ajapecy a
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npubaBiseTcss cMmemeHne 9. 3aTeM ¢ TMOMOIIBIO  Omepanuu  *(pasagpecalrun)
BEITIOTHSETCS BRIOOPKA 3HAYCHUS U3 YKa3aHHOM 00JTaCTH ITaMSITH.

Ilocae HCHOAB30BaHMS  MacCHBa  BBIACIACHHAS  AWMHAMUYECKas  I1aMATh
0CBOOOXKIACTCS C TIOMOIIIBIO OTIepearopa:

delete [ | uma maccuea.

Tak Harpumep, 111 OJHOMEPHOTO MacCHBa a:

delete [] a; .

Bpema "xucuznu'" Ounamuueckozo maccuea omnpenensieTcsi ¢ MOMEHTa
BBIJICJICHUS] THHAMHYECKON TTAMATH 10 MOMEHTA €€ OCBOOOXKICHHS.

11.3 ArropuT™MbI 06padOTKH OJHOMEPHBIX MACCHBOB
11.3.1 THuuaan3anmusa MaccuBa

Huuyuanuzayuna maccuea — HTO TIPUCBaWBaHHUE DIIEMEHTAM MacCHUBa
HayajJbHBIX 3HAaYeHUU. HUIIMAIM3alMI0 MacCMBa MOXKHO BBIIOJHUTH Ha 3Tare
OTIMCaHWs MAacCHBa, Kak 3T0 mokazano B m.11.1. Ho B Tom ciryuae, Korna HavajdbHEIE
3HAUEHUS MOJIYYaloT JIUILIb HEKOTOPBIE 3JIEMEHTHI MacCUBa, a OCTAJIbHbIE BBIYUCIIAIOTCS
B TIPOIECCE BBIMOJHEHUS MPOrpaMMbl, B TMPOTpaMME 3aMHCHIBAIOT OIEPATOPHI
npucsauBanus. Hanpumep:

a[0]=-1; a[1]=1.1;

IMpucBavBaHue BceM »JJIEMEHTaM MacCHBa OJHOTO M TOTO JK€ 3HAYeHHs
ocyliecTBisieTcs B 1ukie. Hampumep, 4ToObl BceM 3jeMeHTaM MaccuBa @ IPHCBOHTH
3HadeHue 0, MO’KHO BOCITOJIb30BATCS aJITOPUTMOM M300pakeHHBIN Ha puc. 11.1.

for(i=0;i<n;i++)

a[i]=0;

Il unu ¢ nomowvio yuxna while

i=0;
while (i<n)
{

a[i]=0;

i=i+1;

Pucynok 11.1 — AnroputM 1 pparMeHT IpOTpaMMBbI
MHHUIYATH3a00N MacCHBa
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B MpeaACTaBJICHHOM aAIropuTMe BCC OJICMCHTBI MacCcuBa B ITUKJIC
noCJICA0BATCIIbHO MHUIHUAJIN3UPYIOTCA 3HAUCHUEM — 0.

11.3.2 BBoa — BBIBO/I OTHOMEPHOTO MaCCHBA

s BBOZA N DIEMEHTOB OJHOMEPHOIO MacCHBa, Ha3oBeM ero A, Tpebyercs
OpraHM30BaTh IMKI, [UIS BBOJA KaXaoro i — ro smemenTta, rae i=0,1,2, ..., n-1.
AHAJOTUYHBIA MUK TpeOyeTcsi OpraHu30BaTh M Ul BRIBOJA 3JIEMEHTOB MaccuBa. Ha
pucynke 11.2 n3obpaxeHa rpaduyeckasi cxemMa BBOJIA M BEIBOJIA AJIEMEHTOB MacCHBa.

/* B6o0 — 661600 cmamuyuecko2o maccuea™/
#include <stdio.h>

Havano
2

#define n 50;
A, void main()

B {

4 intn,i;

o float A[n];
@ puts("Beedume yucno snemenmos maccusa ");

6 scanf(""%d",&n);
£’+—1_| Il B6o0 maccusa

; for (i=0; i<n; i++)

i=0 { printf("Beeoume uucno A[%2d]=",i);
scanf("%f",&A[i]);
}

// Bbl6oo maccusa
puts("Maccug A");

@ for(i=0;i<n;i++)
printf("%66.3f " A[i]);

1 printf("\n");

KOHeL|,
}

Pucynok 11.2 — AnropuT™ U mporpaMma BBoJia — BEIBOJIa CTATHYECKOTO MacCHBa

BBo—BBIBOJ IMHAMUYECKOTO MAaCCHBA OCYLIECTBIISIETCA 10 TOMY K€ AJITOPUTMY.
W3 npuBeneHHOro HIxe MpUMepa NporpaMMbl BBOAA M BBIBOAA JHHAMUYECKOTO
MacCHBa BUJHO, YTO OTIMYME 3aKIIIOYAETCS JIMIIb B ONMCAHUU MACCHBA.

/* B800 — 661600 Ounamuuecko2o maccusa™/
#include <stdio.h>
void main()
intn,i;
puts("Beedume uucno snemenmos maccuea a');
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scanf("%d",&n);
float *a=new float[n]; // Onucanue ounamuueckozo maccusa
Il Beoo maccusa
for (i=0;i<n;i++)
{ printf(" Bseoume uucno a[%2d]=",i);
scanf("%f",a+i); [/ umu scanf("%f",&a[i]);
}
// Bb1600 maccusa
puts("Maccus a”);
for(i=0;i<n;i++)
printf("%.3f ", *(a+i)); // unu printf("%.3f ",a[i]);
printf("\n");
delete[] a; // Oceobodicoenue namsmu ebl0eeHHOL N0O MACCUB

}

11.3.3 [lepecTanoBKa ABYX 3JIEMEHTOB MacCHBa

Jlnst mepecTaHOBKM JBYX JJieMeHTOB MaccuBa X[] ¢ wmHmekcamum K u m,
HEOOXOIMMO HCIIONB30BAHUE JOMOIHUTENBHOM MepeMeHHoi (tMp), st XpaHeHHst
KONUH OIHOTO W3 d3JeMeHTOB (pucyHOok 11.3 a), HO MOXHO OOOHTHCH M 0e€3
HCIIOJIb30BAHMA JIOTIOJIHUTEIBHOM mniepeMeHHoi tmp. B 3toMmM ciiyuau anroputm
[IEPECTAaHOBKY UMEET CIIeAYIOMmuni BUI (pucyHOK 11.3 0).

B OGonplIMHCTBE Cily4aeB MpENNOYTHTEIbHEE HCIONb30BaTh MEPBBIH  CHOCO0,
MOCKOJIBKY OH HE COJCPIKHT JOMOJTHUTENBHBIX BBIYMCICHHH, YTO OCOOCHHO Ba)KHO MPU
MEePECTAHOBKE BEIICCTBEHHBIX YHCEIT.

_[k]: [K]+x[m]
tmp=x[K; ST XIKI=XIK T

X[K]=x[m]; Xml=x{KI-x(m] | x[m]=x[K]-x[m];
X[m]=tmp; X[K]=X[K]-x[m];

X[KI=X[K]-X[m]

(@) (@) |
Pucynok 11.3 Anroput™ u pparMeHT MporpaMMbl IIEPECTAHOBKH JIBYX 3JICMCHTOB
MacCHUBa C UCIOIb30BaHUEM JIOTIOTHUTEIBHOM
nepeMeHHo# (a) u 6e3 Hee (0)

IMpumep 11.1
IMepectaBuTh MepBbId U MOCHeIHAUIN deMeHT MaccuBa X[] mectamu. KonuuectBo
3JIEMEHTOB MaccuBa N.

78



Pemenne

B C nymeparus 31eMEHTOB MacCHMBa HauyWMHAEeTCS C HYJsI, MO3TOMY HOMeEp
IOCJIEAHETO dIIeMenTa Maccusa (N-1) .
1 coco6: tmp=x[0]; x[0]=x[n-1]; x[n-1]=tmp;
2 cnoco0: X[0]=x[0]+x[n-1]; x[n-1]=x[0]-x[n-1]; x[0]=x[0]-x[n-1];

Mpumep 11.2
IMoMeHsATs MeCcTaMH 3aaHHbIHi deMenT MaccuBa X[K] ¢ mocieayromum.

Pemenne

[Ipn pemeHun 3TON 3a7auM HEOOXOAWMO YUYUTHIBATH, YTO €CIH 3aJaHHBIN
anemenT MaccuBa X[K] sBisercs mocnemHuM, TO OOMEH BBIIOJIHUTH HE BO3MOXKHO,
MOCKOJIBKY TOCIICAYIOLIHI 3JIEMEHT OTCYTCTBYET.

if(k ==n-1)
puts("Obmen ne 803moicen.”);
else
mp=xik || €
x[KJ=x[k+1] tmp=x[k];
BO3MOXEH. x[k+1]=tmp X[K]=x[k+1];
7 ' }x[k+1] =tmp;

Pucynok 11.4 Anroput™ U pparMeHT MPOrpaMMbl TIEPECTAHOBKH
3aganHoro 31eMeHT Maccuba X[K] ¢ mocnemyrommm

Ilpy mepecTaHOBKE C MPEABIAYIIMM JIEMEHTOM, OOMEH HEBO3MOXEH eCIH
3a7laHHBIN 2eMeHT sBisietcst epBbiM (K=0).

11.3.4 BeiuncjieHre CyMMBI 3JIeMEeHTOB MacCHBA

YacTo BO3HUKAIOT 3a/1a4H, TPESOYIOIINE BEIYUCIUTh CYMMY BCEX HIIM HEKOTOPBIX
3JIEMEHTOB MacCHBa, HAIIPUMEpP, CYMMY RJIEMEHTOB, CTOSIIMX B MAacCHBE Ha 3aJaHHBIX
MECTax, WIN CYMMY 3JEMEHTOB, YAOBJIETBOPSIOLUINX HEKOTOPOMY YCIOBHUIO (CyMMY
TOJIBKO TIOJIOXKUTENBHBIX AJIEMEHTOB, CYMMY HEHYJIEBBIX 3JIEMEHTOB BTOPOH ITOJIOBUHBI
MaccuBa U T.1.).

ITycth af] — 3amanHbIii MaccuB U3 N 3rmeMeHToB. CyMMa BCEX €ro AJIEMEHTOB B
MaTeMaTHIeCKOH (hOpMe BBITIISIUT CIIECIYIOIIAM 00pa3oM:

n-1
S=ay+a +..ta, =8 (11.1)
i=0
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J7ist BBIYMCIICHUSI CYMMBI JIEMEHTOB YacTH MacCHBa, HapUMep, ¢ iN-ro 1o ik—
ro. CiemyeT UCIoms30BaTh GOpMyy:
ik
S=aj, + Qjnuy + -+ A = D4 (11.2)
i=in
Ouesuano, uto ¢opmyaa (11.2) monyuaercs u3 dopmynsl (11.1) opu in=0 u
ik=n-1.
AJTOPUTM BBIYHCIICHUS] CYMMBI COCTOUT B CIICYIOLIECM:

1. YCTAHOBUTH 3HAYCHHE MEPEMEHON /ISl HAKOIUICHUS CYMMBbI (S) B HYJIEBOE
snayenue (5=0);
2. B IHUKJIE U3MEHsAs i OoT iN g0 iK BBIYHMCIUTE CyMMYDJIEMEHTOB MAacCHBa II0

BBIPXKCHUHUIO S=S+4,;.
IMpu nepBoit urepanuu 1uia (i=in) momyaum S=s+aj,= 0+ aj,. Ha BTopoit (i=in+1) —
S=S+ain+1= Qin * Ajn+1 ¥ T. 1. Ha mociemnelt nutepanuu nukia 0yneM UMeTh S=S+aj= ajn
+ Qjnsrt...t ai. T.e. B mukiae mo mapamerpy i "crapoe" 3HaucHME S, COIEpIKaIlee
HAKOIUICHHYK) CyMMY Ha Ipelblaylled UTepalnuu, U3MEHseTcs Ha 3HaueHue a;. Ha
pucynke 11.5 mpencTtaBieH anropuT™M M (GparMeHTHl MPOTPaMM BBIYMCICHUS CYMMBI
3JIEMEHTOB MAacCHUBA.

*/gbluucienue cymmbl 2IeMeHmMO8 MAccusd ¢ in no ik
s=0;
for(i=in;i<ik;i++)

s=s+ali]; /N ww s+=a[i]; wiw s+=*(a+i);

[ 4 s=ovall] | */gbluuciiene Cymmpl 6cex 2NeMeHMO8 MACCUBA
P s=0;
E for(i=0;i<n;i++)
s+=a[i];
P 0

Pucynok 11.5 I'padudeckas cxema 1 pparMeHT porpaMMsbl
BBIYUCIIEHUS CyMMBI 2JIEMEHTOB MacCHBa

Ecnu B anroputme (pucynok 11.5) B Giioke 2 3anucats i=0, a 6moke 3 — (i<n), To
[OJY4UM aJrOPUTM BBIUUCIICHHUS CYMMBI BCEX JIEMEHTOB MAaCCHBA.

PaccMOTpEHHBIH aTOPUTM BBIYUCIICHHS CYMMBbI, MOXXHO TPHUMEHHUTH JUIS
8LINUCIICHUA CYMMBL INEMEHNO08, CMOAWUX 6 MACCUBE HA 3A0AHHBIX MECHax
(pucynok 2.6). B 3ToM ciydad miar M3MEHCHHs MapameTpa IUKJIA OMpeessieTCs
nepeMeHHoH step.
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/* ¢ nomowwro yuxaa for */
s=0;
for(i=in;i<ik;i=i+step)
s+=ali]; // unu s=s+a[i];
I* ¢ nomowwio yuxna while */
s=0; i=in;
while (i<ik)
{
s+=a[i];
i=i+step;
}

Pucynox 11.6 I'paduueckas cxema u pparMeHT MPOrpaMMBbl BBEIYUCIICHUS CyMMBI
3JIEMEHTOB MAacCHBA CTOSIIIUX Ha 3alaHHBIX MECTax

Hanpumep, 49ToOBI BBIYHCINTH CYMMY OJJIEMCHTOB, CTOSAIIMX B MacCHUBE Ha
yemuplx Mectax, HeoOXomumo '"3acTaBuTh" | mpHHMMATh 3HaueHus 1, 3, 5,
(TIOCKOJIBKY HyMepalusi 3JIeMeHTOB MaccuBa B C HAYMHACTCA C HYJSA T.C. JJICMEHT
maccuBa ¢ mHaekcom a[0] — mepBeiii aMeMeHT MaccuBa). s 3TOrO0 JOCTATOYHO B
6noke 2 3ammcath i=1, B 6imoke 3 — (i<n), a B Onoke 5 3amucats i=i+2 (Step=2). B
mporpamme Ha si3bike C COOTBETCTBYIOIIUEN (pparMeHT OyIeT BBIMIAACTH CICIYIOUIAM

obOpazom:

s=0;

for(i=1;i<n;i=i+2) I unu for(i=1;i<n;i+=2)
s+=a[i]; Il unu s=s+a[i];

s évtuucnenus cymmol moabKo mex 31€MeHmos, KOmopole y0061emeopaiom
HEeKOmopomy ycioeuio, He00X0IUMO B aIrOPUTME BEIYHCIIEHHS CYMMEBI (pucyHok 11.6)
0JI0K 4 3aMEHUTHh Ha BETBIIEHUE, KOTOPOE 00ECIIeUnBaeT BBHIITOJIHEHHUE KOMaHbl S=S+a;
TOJILKO TOTJa, KOTJa YCJIIOBHE BBITIOJHEHO I PacCMaTPHUBACMOIO 3JICMEHTAa MacCHBa
a;. B aTOM citydan aaropuTM BBIYHCIICHHS CYMMBI MPHUMET CISAYIOIIUN B (PHCYHOK

11.7).
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/* ¢ nomowwro yuxaa for */
s=0;
for(i=in;i<ik;i+=step)
if( ycrosue ) s+=a[i]; // uru s=s+a[i];
I* ¢ nomowwio yuxna while */
s=0; i=in;
while (i<ik)

if( ycrosue ) s+=a[il;
i=i+step;

6 i=i+step }

——

Pucynoxk 11.7 I'paduaeckas cxema 1 pparMeHT MPOrpaMMBbl BBEIYHCICHHS CYMMBI
3JIEMEHTOB MACCUBA CTOSIIIUX Ha 3aJlaHHBIX MECTax

[IprMEHUM TOJIYYCHHBIH aJITOPUTM JUIS BBIYMCIICHUS CYMMBI MOJIOKHUTEIBHBIX
9JIEMEHTOB MAacCHBa CTOSIIMX HAa HEYETHBIX MecTax. J[yist sToro B Gioke 2 3amuiiem
i=0, B Gioke 3 (i<n), B 4 ycnosue — (a[i]>0), a B 61oke 6 n3MeHEHNE IapaMeTpa IHUKIa
(step=2) i=i+2. Torma COOTBETCTBYIOIIUH (hparMEeHT MPOrpaMMbl MOKHO 3aIliCcaTh B
BHJIE:

s=0;
for(i=0;i<n;i+=2)
if(a[i]>0) s+=a[i]; // um s=s+a[i];

PaCCMOTpI/IM MPUMEPHI UCITOJIB30BaHUA PACCMOTPEHHBIX aJI'OPUTMOB.

Ipumep 11.3.

B OJHOMEPHOM MAaCCHMBE a pPa3MEpPHOCTbIO N, BBIYUCIATL CYMMY 3JICMCHTOB
MacCuBa, MCHbBIIMX 3aJaHHOI'O 3HAYCHU A Bu CTOSAIUX Ha MECTaX, KPaTHbIX TPEM.

Pemenue.

OOBeMHUM aNTOPUTMBI BBOJAa — BEIBOJAa MaccuBa (pucyHok 11.2) wm
BBIYUCIICHUSI CyMMBI (pUCYHOK 2.7). Iy COKpaIleHHs 3alucl TpauuecKord CXeMBbI
ajropuTMa BBOJa W BBIBOJA MAacCHBa, 37IeCb U B JajbHEHIIIEM HCIOJb3yeM IMPOCThIE
OJIOKH BUIA:

/BBo,u n, Maccus A[]/ /BbIBO,Cl maccuB A[]/

B anroputMe Al BBIYMCIECHUS HCKOMON CYMMBI pacCMaTPHUBAIOTCSI TOJIBKO TE
JJIEMEHTHI, KOTOPHIE B MAaCCHBE CTOST Ha MECTaX, KpPaTHBIX TPEM, IPH 3TOM
HEOOXOIMMO yYHUTHIBAaTh YTO HyMEpaIlHsl SJIEMEHTOB MaccuBa B C HaUMHACTCS C HYIA
T.€. DJIEMEHT MaccuBa ¢ uaaexcom a[0] ato mepBsIii amemenT MaccuBa. TakuM 06paszom,
3JIEMEHTHI CTOAIINE Ha MECTaX KpaTHBIX TPEM — dp, ds, dg, ..., UHIEKC DIIEMEHTa
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MaccuBa (OH e — IapaMeTp NUKJIa) JOJDKEH MOCIeA0BATeIFHO PUHIMATE 3HAUCHUS
2,5,8, ..., T.e. ©3MEHATLCSA OT 2 C IIaroM 3, 9TO U JOCTUTAETCS U3MEHEHUSIMH B OJIOKax
2 ¥ 6 anropuT™Ma BBIYUCICHUS CyMMBI (pucyHOK 2.7). Tak B Onoke 2 3amumieM i=2, B
6noke 3 (i<n), a B 6ioke 6 — (Step=3) i=i+3. a1 cyMMHpPOBaHUs U3 PACCMOTPEHHBIX
AJIEMEHTOB TOJNBKO Te€X, KOTOPBIE MCHBIIE 33aJaHHOTO B, MCHOJIB3yeTCs BETBICHHE C
ycioBueM a;<B (61ok 4). OxoHYATEIbHBINA aNTOPUTM BBIYUCIICHUS CYMMBI 3aJJaHHBIX
3JIEMEHTOB MIPHUMET, cienyrommuii Bun (pucyrok 11.8). B 3agade Oyaem MCHOIb30BaTh
OUHAMUYeCKuid crmoco0 3amaHusi MaccuBa. B maHnHOM mpumepe aisi oOpamieHds K
3JIEMEHTaM MacCHBa MCTONB3YIOTCs ykazarenu. Kak yxke oTmewanock B paznene 1.1,
UM MacCUBa SBISICTCS yKa3aTeJIeM Ha €T0 MEPBEIA AIEMEHT.

1 #include <stdio.h>
Ha4varno
5 ; main()

BBOZA N, MaccuB a[ | {

intn,i;
float s, B;

puts("Beedume wucno snemermos
- Mmaccuea a”);

scanf("%d",&n);

float *a=new float[n];

38:s+a[i]

for (i=0;i<n;i++)
v { printf("'Beeoume uucno a[%2d]="i);

9
i=i+3 scanf("%f",a+i);
}
/Eblllgop, maccuB a| | ; puts("Bseoume B");

scanf("%f",&B);

s=0;

for(i=2;i<n;i+=3)
if(*(a+i)<B) s+=*(a+i);

puts("Maccus a™);

for(i=0;i<n;i++)

11
BbIBOA b, S

Hcnoab3yemble nepeMeHHbIE: printf("%.1f ", *(a+i));

printf(*\n");
N — YUCII0 2IeMEHMO8 MACCUBA, printf("Cymma wucen, menvuiux %.1f,
a[] - ounamuuecxuit maccus; CIMOAWUX HA MeCTax, Kpamuvix 3, pasua
S — CYMMA INEMEHMO8 MACCUBA %.2f\n",B,s);
B — 3a0annoe uucno, delete[] a; // oceoboorcoernue namamu
i — napamemp yuxna; return(0);

}

Pucynok 11.8 I'padudeckas cxema u nmporpamMma mpumepa 11.3
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11.3.5 IToacyeT KOTMIECTBA IJIEMEHTOB MACCHBA, YI0OBJIETBOPSIIOIINX
3a/IaHHOMY YCJIOBHIO

[Tomcyer KONMYECTBA 3JIEMEHTOB MACCHBA, YAOBJICTBOPSIONIMX 3aJaHHOMY
YCIIOBUIO, TPOW3BOJAUTCS 10 AITOPUTMAaM, AHAIOTUYHBIM BBIYHUCICHHIO CYMMBI.
OTnudne 3aKIr0YaeTcs B TOM, YTO BMECTO M00aBJICHHS JIIEMEHTa MacCHBa K CyMME,
nepemennas — cueTurk (K) yBemuuusaercs Ha equuuiy (K=k+1). Takum oGpaszom, eciiu
B Tpa)MIECKUX CXEMax allTOPUTMOB, pUCYHOK 2.5—2.7, BMecTo S=0 m S=S+a; 3amucarb
k=0 u k=k+1, To moyry4um anropuTMbl IOACYETA KOJINYECTBA JIEMEHTOB MACCHBA.

Ipumep 11.4.

B OJHOMCEPHOM MAacCCHBE a pa3MEPHOCTBIO N, BEIYUCIUTD KOJIMYECTBO 3JICMCHTOB
PaBHBIX 3aJaHHOMY YHCITY Bu CTOAIIMX Ha YCTHBIX MCCTaXx.

Pemnenne.

I'paduueckast cxema anropuTMa pEIICHHS 3a7aud U (DPArMEHT MPOTPaMMEI
n3o0pakeHa Ha pucynke. 11.9.

/* ¢ nomowwro yuxaa for */
k=0;
for(i=1;i<n;i+=2)
if(a[i]J==b ) k++; // uru k=k+1;

/* ¢ nomowwto yuxaa while */
k=0; i=1;
while (i<n)

if(a[i]==Db) k++;
i=i+2;

}

Pucynok 11.9 I'padmueckas cxema u nporpamma jyist npumMepa 11.4

CJ'IC}Iy}OU_[I/Iﬁ IpUMEP MOKa3bIBACT, KAK B OAHOM aJITOPUTME HAXOJUTH CYMMY U
KOJIMYECTBO 3JICMEHTOB, YAOBJICTBOPAIONIUX 3aJaHHOMY YCJIIOBHIO.

Ipumep 11.5.

B opmHOMepHOM MaccuBe @ pa3MEpPHOCTBIO N, BBIYKHCIHTH CpeHEe
apu(pMETHUECKOE MOJIOKUTEIBHBIX JJIEMEHTOB BTOPOM IOJOBUHBI MAacCHBa, CTOSIIHX
Ha HEYETHBIX MECTaX.
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Pemenne

Cpennee apudmeTHIECKOE YHCEN (SF) — YACTHOE OT JEJICHHS UX CYMMBI (S) Ha MX
koimuectBo (K): sr=s/k, rme k#0. Takum 00pa3oM, 3a1adya CBOJWTCS K HAXOKICHHUIO
CYMMBl M KOJHMYECTBA MOJOKUTEIbHBIX SJIEMEHTOB BTOPOW IIOJIOBHHBI MAaCCHBA,
CTOSIIIIUX HA HEYCTHBIX MecTax. JlJis pelleHus AaHHOM 3a/Ja4yd MPUMEHUM allrOpHUTM,
MIPUBENICHHBIN Ha pUCYHKEe 11.7, B COOTBETCTBHU C KOTOPBEIM MOXHO HAWTH CYyMMY W
KOJIMYECTBO YacTH D3JIEMEHTOB MacCHBAa (BTOPOH IIOJIOBHHEI), YIOBICTBOPSIIOIINX
3aJTaHHOMY YCJIOBHIO (TIOJIOKUTEIEHBIX AJIEMEHTOB).

OmnpenenuM HOMEp iN TOro 3JEMEHTa, C KOTOpOro OyaeM IpoCMaTpUBaTh
JJIEMEHTHl BTOPOH TOJIOBHHBI MaccuBa. [lOCKONBKY TIO YCJIOBHIO — 3aJa4d
00pabaTHIBAIOTCS DJIEMEHTHI CTOSIIME HA HEYETHBIX MECTaX TO HAYaIbHOE 3HAYCHHUE IN
TOXE JOJIKHO OBITh YeTHBIM (TIOCKOJIbKY HyMEpAaIHsl JIEMEHTOB MacCHBa HAYMHACTCS C
HyJIs1). 3HaYeHHE MEPEMEHHOM IN MOKHO ompeneauts 1o ¢Gopmyae (11.3) roe mapa
KBAJIPATHBIX CKOOOK [ ] ompesienseT onepariio BEIYUCISHHS TIEI0H YacTH YHCIIa;

Jraeen 3
— |+1,ecnu| — | — neuemnoe uucno,
in=dL2 2 (11.3)

“1n n
— |,ecau| — | —4emHoe 4ucio,.
2 2

3nauenue iK coBmamaet ¢ N, MOCKOJIbKY MAaCCHUB HaJ0 MPOCMATPUBATH 10 KOHIIA.

Iapamerp mukia i (HOMep 3J€MEHTa MAacCHBa) HEOOXOAUMO H3MEHSATH C IIaroM 2,
9TOOBl 00ECHEeYUTh YETHBIC 3HAYCHUS HWHACKCAa (3HAYCHHS HOMEPOB HIIEMEHTOB
MaccuBa), T.e. i=i+2. BprurcieHne cyMMBI ¥ KOTMYIECTBa OyJeM BBIYHCISITE B OJHOM
IIWKJIE TI0 TTapaMeTpy i, YTO 3HAYMTEITBHO COKPATUT AITOPHUTM.
Ilpu BeIUMCIEHMH cpenHero apudmernyeckoro Sr=s/k Heobxomumo u3GeKaTh
BO3MOXKHOTO JI€JIeHUsT Ha HOJb, MOCKOJBKY €CJIM BO BTOPOH ITIOJIOBHHE MAaccHBa Ha
HEYETHBIX MECTaxX HE OKaXKETCS MOJIOKUTENBHBIX 2IEMEHTOB TO K Oy1eT paBHBIM HYIIO.
Hanmpumep, mms maccuBa X={2, 0, -6, 7, 9, 0, =14, -5, 0, -4, =32}; n=11;
in=[n/2]+1=6, B uukie 1o i OyayT MPOCMATPUBATHCS TOJBKO BBIICICHHBIC SIEMEHTHI,
a cpelii HUX HEeT MOJIOKUTETBHBIX YHCEeN, TIO3TOMY TepeMeHHas K ocTaHeTcst paBHOI
Hymo. B rpaduueckoii cxeme (pucyHok 11.10) s 3Tolf 1enw HMCHOIb3yeTCs
BETBJICHHE, B KOTOpOoM mpoBepsieTcst yenoue k=0. Eciit 310 yciioBre BBIMOIHEHO, TO
BBIBOANTCS COOOIIEHHE O TOM, YTO CpeAHee 3HAUeHHE He MOXKET OBITh BHIYHMCIICHO, B
TIPOTUBHOM CITy9dae BEIUYUCISIETCS] ¥ BEIBOAUTCS 3HAUCHHE SI.

B npuBeneHHOM HipKe GparMeHTe nmporpaMMbl YeTHOCTB [N/2] ompexpenseTcs 1o
OCTaTKy OT JeJeHus N Ha 2 ¢ moMompio omepamnu % — ompeaeneHust ocTaTka
LIEJIOYHNCIIEHHOTO JIeNIeHNs (MpUMeYaHue: pe3ylbTaT ONepaluy [eOYHCICHHbIH, T.K.
N 1 2 — [eTI0YNCIICHHBIE ONIepaHIbl).

Hcnoab3yemMble nepeMeHHbIE: #include <stdio.h>
N — YUCI0 2NEeMEHN08 MACCUBA, main()
a[l — ecmamuueckuii maccus; {
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iN — nepewiil yemuwill HOMep
6MOPOL NONOBUHBL MACCUBA,
S — cyMMa d1eMEHMO8 MACCUBa
YOO0GNEMBOPAIOUUX YCTIOUIO,
k — konuuecmeo 2nemenmos
maccusa y0oenemeopaouux
YCRosuI0;

SI — cpednee 3naveHue
INEMEHMO8 MACCUBA
VOOBLEMBOPSAIOUUX YCTIOBUIO,
| — napamemp yuxaa;

1
Hayano

2
BBOZ N, MaccuB af ]

HeT

5
in=[n/2]+1

[n/2] yeT.?

4
in=[n/2]

12 =
iI=i+2
13
BblBOJ MaccuB a[]

pa 14 HeT

15
cpefaHee apudmer.
BbIYUCIIUTH HEMb3S1

17
BbIBO[ SI

18
KOHeL|

float a[20];
intn,i,in, k;
float s, sr;

puts("Beedume uucno snemenmos maccusa
all);
scanf("%d",&n);

for (i=0;i<n;i++)
{ printf("Beeoume uucno a[%2d]="i);
scanf("%f",&a[i]);
}

if (n/2)%2==0) in=n/2;
else in=n/2+1;

s=0; k=0;
for(i=in;i<n;i+=2)
if(a[i]>0) { s+=ali]; k++:}

puts("Maccus a");
for(i=0;i<n;i++)
printf(*a[%2d]=%6.2f \n", i, a[i]);

if (k==0)
puts("Cpeonee apugpmemuyecroe
sviyucaums Heavsa!");
else
{
sr=s/k;
printf("Cpeonee apugh. nonooxc.
INEMEHIMO8 HA HeUeMHbIX. MECTNAX 8MOopPoll
nonos. maccusa =%:6.3f\n", sr);
}

return(0);

}

Pucynok 11.10 I'paduueckas cxema u nmporpamma st npumepa 11.5

11.3.6 Brruncienue mpou3BeaeHHs J1€MEHTOB MAaCCHBA
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(DOpMyJ'H)I, MO0 KOTOPBIM BBIYUCIIACTCSA IPOU3BEACHUE DJOJIIEMEHTOB MacCCHBaA,
AHAJIOI'M4YHbI (bopMynaM BbIYHCJICHUS CYMM:

n-1
P=ay-a;.a, =]]a, (11.4)
i=0
ik

i=in

[MosToMy BBIYKMCICHHE TNPOU3BEICHHUS 3JIEMEHTOB MACCHBA BBIMOIHATCS IO
AITOPUTMAM aHAIOTUYHBIM BBIUHCICHHIO CYMMBI. OTIHYHE 3aKITI0UacTCS B TOM, YTO
HavyallbHOe 3HAYEHHE MPOU3BEACHUs [ JOJDKHO ObITh paBHBIM 1, a B LUKIE II0
napaMeTpy i Hajo BBIYUCIATE P=p*a;. TakuMm o0pa3oM, eciid B rpapHYeCKUX CXeMax
AITOPUTMOB, pUCYHOK 2.5 — 2.7 BMecto S=0 m S=S+a; 3ammcath pP=1 u p=p*a;, TO
MIOTYYMM aJTOPUTMEI BEIYHCIICHUS TIPOU3BEICHIS DIIEMEHTOB MacCHBA.

Mpumep 11.6.

B ogHOMepHOM MaccuBe & pa3MepHOCTHIO N, BEIYUCIHTE CPeTHEe
reOMeTPUIECKOe HEHYJIEBBIX JIEMEHTOB MaCCHBA.

Pemenune

Cpentice reomeTpuueckoe K 31eMEHTOB MaccBa — 3TO KOPEHb CTeNeHu K u3
MPOU3BEICHUS ATHX AIIEMEHTOB. TakiuM 00pa3oM, CHayasia HeOOXOJUMO BBIYUCIIUTh
npon3sBeicHue P HeHyJIEBBIX 2JIEMEHTOB MacCHBa M X KOIMYECTBO K, a 3aTeM cpejiHee

reoMeTpudeckoe Sg mo popmyie:
1

Sg =4/P =Pk, (11.6)

Hanpumep, eciu snementsl Maccusa pasusl A= {1, 0, 2, 4, 0} To —
P=8, k=3, sG=¥P=2

I'padraeckast cxema anropuTMa peIIeHHs 3aJadyd H300paXkeHa Ha PHCYHKE
11.11. B npuBeJCHHOM anropuT™Me B LuKIe 1o i (Onoku 5 — 9) MOMHMO BBHIYHCICHHS
IIPOU3BEACHUS BBIUUCIIAETCS M KOJUYECTBO HEHYJEBBIX 3JIEMEHTOB MaccuBa. Ilocne
IIUKJIa C TOMOILBIO BETBJICHUS, IPOBEPSETCS, €CTh JIN B MACCUBE HEHYJIEBBIC IICMEHTHI
(k>0 — ycrmoBHe HaIMYMS B MAaCCHMBE HEHYNEBBIX JJIEMEHTOB), B 3TOM ciydae
BBIUMCIIIETCSI W BBIBOAUTCS  CpeJHEEe TeoMmeTpuyeckoe. B mpoTHBHOM ciydae
BBIBOJIUTCS cooOieHue "B maccuge 6ce anemenmuvl pasHvl uymo". B mporpamme
nepeMeHHbie P v SO MMEIOT BEIECTBEHHBIH THI ABOWHOI Tounoctu (double), T.k.
MPOU3BEJICHUE BEIECTBEHHBIX YMCET MOXKET OBITh OU€Hb OOJIBIINM YHCIOM.

Hcnoan3yembie nepemennbie: | #include <stdio.h>
#include <math.h>

N — YUCIO DNEMEHMOB MACCUBA

a[l — cmamuueckuii maccus; main()
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P — npousseoenue ne nynesvix

JNEMEHMO8 MACCUBA, float a[20];

k — konuuecmeso ne nyneewix intn,i,k;

2NIEMEHMO8 MACCUBA; double P, Sg;

Sg — cpednee ceomempuueckoe puts("Beedume uucno snemenmos maccusa
IEMEHMO8 MACCUBA, a";

i — napamemp yuxna; scanf("%d",&n);

for (i=0;i<n;i++)
{ printf("Beeoume uucno a[%2d]="i);
scanf("%f",&a[i]);

1
Havano

2
BBOA N, Maccus al |

P=1; k=0;
for(i=0;i<n;i++)
if(a[i]'=0) {P*=ali]; k++;}
puts("Maccus a™);
for(i=0;i<n;i++)
printf("a[%2d]=%6.2f \n", i, a[i]);
if(k>0)

if(P>0) Sg=powl(P,1.0/k);

else Sg= —powl(fabs(P),1.0/k);

printf("Cpednee ceomempuueckoe
HeHynesblX 1emMenmog maccuea =%.41f
\n", 59);

B \acomEe Boe printf("P=%.41f k=%d \n", P, k);
/:J'I—Tbl paBHy Hyrto }
| else puts("B maccuse 6ce anemeHnmoi
Loen pasnwl wymo! ");

return(0);

}

Pucynoxk 11.11 I'paduyeckas cxema u nmporpamma Jutst npumepa 11.6

13
BbIBOA Sg

B mporpamme gus BosBencHust P B cremens 1/K ucmomb3yercs (yHKIUSA
powl(ocnosanue, cmenenp), TEPBBII apPryMEHT KOTOPOH MOXET OBITH TOJBKO
MOJIOKUTETHHBIM YKciIoM. [ToaTOMY /17151 OTpUIIaTENILHOTO P HCTIONbh30BaHO BBIpAKEHHUE

- ‘ P‘ll k, 3anuch kotoporo Ha si3bike C umeet Bua: —powl(fabs(P), 1.0/K).

11.3.7 Ilonck 31eMEeHTOB, 00J1aJaI0IINX 3aaHHBIM CBOHCTBOM

HpI/I IIOUCKEC J3JICMCHTOB, 06J1az[a}01111/1x 3aJaHHbIM CBOﬁCTBOM, HeoOsI3aTeIBEHO
MMPpOCMATPHUBATL BCC JJICMCHTBI MaCCHUBA. Haan/IMep, Tpe6yeTcsl OIpeACJINTb, €CTh JIU B
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MaccHBe XOTs OBl OMH HYIJIEBOH 3ieMeHT. [[ist oTBeTa Ha TOT BOIMPOC, JOCTATOYHO B
[OUKJIE TIPOCMATPUBATh AJIEMEHTH MAcCHBA JIO TEX IIOp, MOKA HE 3aKOHYUTCS MAaCCHB
WM HE BCTPETUTCS PaBHBIN HYIIO 3JeMeHT. Ecim, HampuMep, yKe TPeTUH SJIEMEHT
paBEH HYITIO, TO OCTAIBHBIE 3JIEMEHTHI IIPOCMATPUBATh HET HEOOXOAMMOCTH.

B Takmx cmydasx I mpocMOTpa MaccHBa OOBIYHO HCIONB3YETCSl OIepaTop
nukiaa While co cmoxubiM ycmoBueMm. I'padudueckas cxema Ui paccMaTpHBAEMOIO
npuMepa u3zobpaxena Ha pucynke 11.12. [Tocie nukina A0CTaTOYHO MPOBEPUTH, YEMY
paBuo i. Ecnu okaxercst, uTo i=n, T.e. GBUIM MPOCMOTPEHBI BCE 3JIEMEHTHI, TO B
MacCCHBE HET HYJICBBIX SJIEMEHTOB.

i=0;
while(i<n && a[i]!=0) i=i+1,;
If(i ==n)

puts("B maccuse Hem Hye8bix

anemenmos");
fa 4 HeT else
5 6 puts("B maccuse ecmv nynesoti
/73 MaccuBe HeT F maccise ectb anemenm”);
HyJeBblX 3M1-TOB Hynesou an-t

I [
v

Pucynok 11.12 I'paduueckas cxema u (hparMeHT IpOTrpaMMBbI TTOMCKA
HYJIEBOTO DIIEMEHTA B MaCCUBE

Berpewarotes 3amaun, B KOTOPBIX TPeOyeTcss HE TOJNBKO ONPEICITUTh, CTh JIH
3JIeMEHT, 00J1a1al0IIMM 3aJJAaHHBIM CBOMCTBOM B MacCHBE, HO M HOMEp (MHIEKC) TaKOTO
anemMeHnTa. Hampumep, HaliTH MaKkCUMAaJIbHBIN 3JIEMEHT B YaCTH MAacCHUBa, HaXOIAIIeHCs
noclie MoclieHero Hyss. PernieHue 3ajauu cielyeT HayaTh C BBIUYMCIICHHUS WHAEKCA
MOCIICJTHETO HYJIEBOro J3JeMeHTa. J[ias ompepeneHuss HWHAEGKCA CaMoro IpaBoOro
3JeMeHTa, O0JIaJalollero 3aJaHHbIM CBOMCTBOM, MAacCHUB CJEAyeT MpOCMaTpUBaTh C
KOHIIa JI0 T€X MOp, MMOKa HE 3aKOHYATCS DJIEMEHTHI U TEKYIIHHA 3JIEMEHT HE paBEeH HYJIIO
(pucynoxk 11.13).
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i=n-1;
while(i>=0 && a[i]!=0) i=i-1;

If(i<0)

puts("B maccuee Hem Hynegvix
anemernmos”);
else

6 .
B Maccuee ecTb printf("HUnoexc nocieonezo nyas —

HyreBoM aMn-T ¢ %d \n", i);
HOMEpPOM i e
]

B MaccuBe HeT
HyneBbIX 3N-TOB

v
Pucynok 11.13 I'paduyeckas cxema u pparMeHT IPOrpaMMBbI TIOMCKa
HOMepa MOCIIEIHETO HYJIEBOI0 JJIEMEHTA B MacCHBE

Homep (MHIEKC) MEpBOTO BCTPETUBIIETOCS HYJIEBOTO JIEMEHTa MOKHO Y3HATh
10 3HAYEHWIO MapaMeTpa MUKIA i. DTOT HOMEP MOYKHO HCHOJIB30BaTh B AATbHEHIIIIX
BBIYMCIIEHUSAX HAIPUMEP KaK HOMEP HA4aJIbHOT'O 3JIEMEHTA JUIsl IOMCKAa MAaKCUMyMa.

11.3.8 [Tonck B ynopsiio4eHHOM MacCHBe

YHOpSI04eHHOCTh 3JIEMEHTOB MacCHBa IMO3BOJIIET 3HAYMTENHHO YBEIHYHTH
CKOPOCTH €ro 00paboTKH, 3a CYET CHIDKCHHS YHCIIa IPOBEPSCMBIX JIEMEHTOB MacCHBa.
B Takux anropuTmMax MacCUB MpOBEPSETCs MOKa BBITIONHSAETCS (MIJIM HE BBITOJIHACTCS)
JOTIOJTHUTEIEHOE YCIIOBHUE, ONpEeNsioniee JOCPOUHbIH BBIXOJ U3 LUKIA. Takxke mpH
COCTaBJICHUHM QJITOPUTMA HEOOXOIMMO YYHTHIBATh BO3PACTAIOIIUM HIHM yOBIBAIOIINM
SBIISICTCSL TPOBEPSAEMBIH MaccuB, YTO OKa3blBaeT BIMSHHE HAa TO, KaK YymoOHee
00pabaThIBaTh MAaCCHB C HadaJla WM ¢ KOHIa. B obmem ciygae anroputM oO6paboTku
YIIOPSAI0YSHHOTO MacCHBa UMEET CIEAYIOIINH B — pucyHok 11.14.

obpaboTka Maccusa obpaboTka maccuBa
(a) (0)

Pucynok 11.14. I'padudeckuii anroputm o6pabOTKH
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YIIOPAZ0YEHHOTO MacCHBa C IepedopoM ¢ Hadana (a), ¢ KoHma (0)

Kak BUmHO U3 OJIOK—CXEMEBI, JOTIOTHUTEIHFHOE YCIIOBHE YIPABISACT JTOCPOUHBIM
BBIXOJIOM H3 IMKJa. [ToKa TOMOJHUTEIFHOE YCIIOBUE HCTHHA M HE KOHEI[ MaccuBa i<ik
IIUKJT BBITIONHSIETCS, KAK TOJBKO OJHO M3 YCIOBHH OYyIET HE BBIMOJHEHO MPOUCXOIHT
BBIXOJ M3 ITUKJIA.

Hpumep 11.7

B Bo3pactatomiemM ogHOMEpHOM MaccuBe X € KOJMYECTBOM DJJIEMEHTOB N,
OTIPENICIIUTh €CTh JIM YHUCIIO, paBHOE A, W Ha KaKOW MO3WIIMU OHO HAXOIMTCS, €CIH
gyucia A HET, ONpeaeIuTh MECTO, Ha KOTOPOM OHO JOJDKHO HAXOIMTHCS, YTOOBI HE
HAPYIIUTH YIIOPSIOYCHHOCTh MAaCCHBA.

Pemenue

B nanno#i 3agaue oOpaboTky maccuBa Oy/eM MPOBOJIWTH ¢ Havana. Beixos u3
IIUKIa [0 JONOJHUTEIHHOMY YCJIOBHIO OyIeT BBHINOJHEH, €CIM B MacCHUBe HaWIeH
aseMeHT Oonbimmii 6o paBHeli A (K=1). J[ng MHAMKAIMM HAIAYHASA B MacCHBE
JNIeMEHTa pPaBHOTO A, BBeIeM BCIIOMOTaTeNbHYIO mepeMeHHylo f ¢ HavambHBIM
snauenuneM f=0. IIpu oOHapyxenuu snementa A, nepemennas f=1. [lns onpenenenus
HOMEpa MO3WLUU 4Yhclia A B MacCHBE BBEIEM IOIMOJHHUTEIBHYIO MEPEeMEHHYIO POZ ¢
HAYaIbHBIM 3HAUYECHHEM N, T.€. TPEAToNaras, 9YTo BCe 3JIEMEHTHI MacCHBa MCEHBIIE A.
[Ipu oOHapyxeHUM B MacCHBE YHCIa OONBINETO WM PaBHOTO A B MEepeMEHHOH POZ
coxpansieTcs ero muuekc — i. [locne BpIXoJa M3 LKA, MO 3HAYCHHUIO mepeMeHHON f
olpesiessieTcsl HaJu4ue M MecTo nepeMeHHoW A B MaccuBe. ONMMCaHHBIN aIropuT™M
MIOKCKA U NIporpaMma ImpecTaBiIeHbl Ha pucyHke 11.15.

Hcnoab3yeMble epeMeHHbBIE:

N — YucCa0 21eMeHmMo8 Maccusa;

a[l — ecmamuueckuii maccus;

K — nepemennas ons oocpournozo
8bIX00A U3 YUKILA NPU HAXOHCOCHUU
anemenma 6oabULe2o Ui pasHozo a;

f — 6cnomocamenvnasn nepemennas ons
UHOUKAYUU HATUYUSL 8 MACCUBE YUCTA
paesnoeo a;

POz — HoMep InemeHma Maccuéa Ha
KOMOPOM OONIHCHO HAXOOUMCS YUCTO @;
i — napamemp yuxna;

#include <stdio.h>

main()
{
intf, k, n, poz, i, x[100], a;
puts("Beedume uucno snemenmos
Mmaccuea:"),;
scanf("%d",&n);
for(i=0;i<n;i++)

printf("x[%2d]=",i);
scanf("%d",&x[i]);
}
puts("Beeoume uucno a:");
scanf("%d",&a);
f=0; poz=n; k=0;
for(i=0;i<n&&k==0;i++)
{
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if(x[i]>a) { poz=i;k=1;}
else

Havano

2
BBog N, x[ ], a

if(x[i]==a)
{poz=i; f=1; k=1;}
}
_ }

if(f==1)
printf("B maccuge ecmo uucio
=%d, na nosuyuu-%d\n", a, poz);
else
printf("Yucno %d oonsicno
HaxoOumovcs Ha nosuyuu-%d\n" a,
poz);
for(i=0;i<n;i++)
printf("x[%d]=%d\n",i x[i]);
return 0;

}

12 13
B MaccuBe ecTb 4MCrIo a AOMKHO
4MCro a Ha poz 6bITb Ha poz

4
BbiBoA X[ |

Pucynox 11.15. I'padudeckuii anroput™ u mporpamma it npumepa 11.7

OnucaHHBIA AJTOPUTM MOXHO JIOTIOJHHUTh MPEJABAPUTEIBHBIM CPAaBHCHHUEM
mocjeaHero snementa MaccuBa X[N-1] ¢ uuciaom A, eciu X[N-1]=A — T0 3amanHOe
YHCIIO HAXOIUTCS Ha MOCIIEAHEM MECTE, a B ¢iydae Beimonuenus X[N-1]>A — To, gucio
A JI0IDKHO HaXOMHUTCSI B MacCHBE Ha MO3UNME N. ECIU HU OMHO M3 3THX YCIOBUH He
BBITIOJIHEHO, TO 3TO O3HAYAET, YTO HEOOXOIMMO BBITIONHHUTH MOMCK YHCTa A B MacCHBe.

11.3.9 ITonck MEHUMAJBLHOTO U MAKCHMAJIBLHOI'0 3JIEMEHTa MacCHBA H €ro
MOPAIKOBOT0 HOMepa (UHIeKcA)

ITycTh TpebyeTcst HAlTH MUHUMAJBHBIN 37eMeHT (MiN) u ero uHaekce (N_Min) Bo

BceM maccuBe (in=0 u ik=n) unu xako#t To ero 4yactu (¢ in — ro mo ik — bIif), B 3TOM

CIIydau aJrOpUTM PEIIEHUs 3a1a4l MOXKHO 3aIH1CaTh TaK:

1. B KayecTBe HAYAIBHOTO 3HAYCHHS MEPEMEHHOW mMiN BeIOEpeM mrO0OI H3
paccMaTprBacMbIX 3JEMEHTOB (0OBIMHO BBIOMparoT mepBbiit). Torma Min=a,,
n_min=in;
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2. 3aTeM B LUKIE [0 MapaMeTpy | HaYMHas CO CIeIyroUlero jiemenTa (i=in+l, ...,
ik) Oyzmem cpaBHUBATH JIEMEHTHI MAacCHBA @; TEKYIIIUM MHHUMAaIbHBIM MiN. Eciu
OKaXETCsI, YTO TeKYIIUH (i — blit) SIEMEHT MacCHUBa MEHbIIIE MUHUMAJIBHOTO (& <
min), To mepeMeHHas MIN MpUHUMAaET 3HAYEHUE @, a N_Min — Ha i: Min=a;
n_min=i.

I'padmuueckas cxema anroput™Ma ©  (parMeHT TPOrpaMMBbI  TTOHCKa

MHHHUMAIILHOTO JJIEMEHTA B MacCHBE TpHBEICHbI Ha pucyHke 11.16.

min=a[in];
rrr}ira[irﬂ*m‘ n_min:[in];
for(i=in+1; i<ik; i++)
if(a[i]<min)
{
min=a[i];
n_min=i;

}

Pucynox 11.16. I'padmueckuit anroput™ u GhparMeHT IpOrpaMMBbI ITOUCKA
MUHUMAaJbHOI'O JIEMEHTa B MacCUBE

3aMeTuM, 9TO MPH HAJTUIUHN B MACCHBE HECKOIHKUX MUHHMAJIBHEIX JJICMEHTOB,
HaijieH OyJleT epBbIid U3 HUX (CaMblii JIEBbI MUHUMAJILHBINA 3JIEMEHT) TIPH MPOCMOTpE
MaccuBa clieBa HampaBo. Eciii B HepaBeHCTBE ;< MiN 3HAK > MOMEHATh Ha 3HAK >, TO
OyneT HaiiJieH TocaeIHNI U3 HUX (CaMblid TPaBblii MUHUMAJIbHBIN 3JIEMEHT).

s moucka MaKCHMaJbHOIO »JJIEMEHTa MaxX © ero uHAeKca N_max
HCTIOJB3YEeTCsl aHAJOTUYHBIN aNropuTM, B KOTOPOM CHadYaja HaJgo MPHUHATH MaxX =a,
N_ max = in, BMeCTO HepaBeHCTBa @; < MiN UCIOIB3yeTCsS HEPABEHCTBO @; > Max. B
CJly4yau BBIMIOJHEHHS YCJIOBHS @; > MaXx 3amucath B MaxX =a; u B N_max = i.

s morcka B MaccuBe 3KCTpeMyMa MOKHO HE MCIIOIb30BaTh BCIIOMOTaTEIbHYIO
nepeMeHHyr0 min (max). B 3ToM ciydYad MUHHMAIBHBIA 3JIEMEHT MAacCHBa
orpeessieTes TOJABKO 1Mo ero uHaekcy N_min (n_max) (pucynok 11.17).
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/*nouck MuHUManbHo20 21emenma’™/
n_min=in;
for(i=in+1; i<ik; i++)
if(a[i]<a[n_min])
n_min=i;
/*nouck maxkcumaivbro2o snemenma’™/
n_max=in;
for(i=in+1; i<ik; i++)
if(a[i]>a[n_max])
7 n_max=i;

11—y
n_min=in

Pucynox 11.17. I'padudeckuii anroput™ u GpparMeHT MporpaMMbl IIOUCKa
MHHUMAaJbHOI'O JJIEMEHTA B MACCUBE 110 €T0 UHAEKCY

IIpuMep UCHONB30BAaHUS PACCMOTPEHHBIX AJITOPUTMOB MPEACTABIEH B
IPUIIOKECHUH 2.

11.3.10 KonupoBaHue MacCHBOB

B psnge 3amay ans opraHM3aluy  JONOJIHUTENBHBIX WM IPOMEXYTOYHBIX
BBIYHUCIICHUH, TpeOyeTcsl Co3/laHne KONMHWH BCETO MAacCHBA WIIM YaCTH €r0 3JIEMEHTOB.
J11s1 3TOr0 MOKHO BOCIIOJIB30BATHCS AITOPUTMOM MPEACTaBICHHBIM Ha pucyHke 11.18.

k=0;
for(i=in;i<ik;i++)

y[k]=ali];

k++;

}

Pucynok 11.18 Anroputm u ¢pparMeHT TIpOTpaMMBbI CO3TaAHHS
KOIIMK MAaccuBa

B 3aBucumocTH oT mapametpos in u ik, B MaccuB Y[ ] KOMUPYIOTCS 37IEMEHTHI U3
ucxoguoro maccua @[ ]. Tak s KONHpOBaHHWS BCEX 3JIEMEHTOB MaccuBa af |
HeoOxomumo 3amath iN=0, ik=n (N — kommyecTBO 3meMentoB MaccuBa @ ]). Ilpu
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KOIMMPOBAaHWU YacTH MaccuBa, Hampumep ¢ 3 mo 9, mpuHuMaeM iN=2 (IOCKOJBKY
HyMepanus 3JIeMeHTOB MaccuBa B C++, HaurHaeTcs ¢ Hyis) U ik=9.

11.3.11 ®opmMupoBaHne HOBOTO MacCHBa

B 3amavax ¢opMupoBaHHS HOBOTO MaccuBa TpeOyeTcsl co3JaTh MacCHB U3
JJIEMEHTOB CYILECTBYIOLIETO MaccHBa (MacCHBOB) YIOBJIETBOPSIOUINX 3aJaHHOMY
yciaoBui0. B HOBBIIT MacCHB 3J€MEHTBI 3aHOCATCS, IOCIEAOBATENFHO HauWHAs C
HYJEBOro MHAeKca. MaKCUMaJIbHO YHCIIO 3JIEMEHTOB B ()OPMUPYEMOM MacCHBE MOXKET
JOCTHTaTh KOJIWYECTBA 3JIEMEHTOB B MCXOJHOM MacCHBE (MacCHBAaX), MHHHMAaJIbHOE
3HAUYEHHE paBHACTCA HymMO. B 3ToM ciyuam cumraercsi, YTO HOBBIH MAacCHB HeE
c(hopMHpOBaH.

IIpn ¢popMupoBaHNH HOBBIX MAacCHBOB YJOOHO HCIIONIB30BAaTh JHHAMHYECKHE
MAacCHBBI, TIOCKOJIBKY YHCJIO €r0 JIEMEHTOB 3apaHee HEe N3BECTHO. AJITOPUTM CO3JaHUS
HOBOT'O MacCHBa CXOXK C aNrOpUTMOM KornupoBanus (pucynok 11.19).

k=0;
for(i=in;i<ik;i++)

if (ycrosue)

y[k]=ali];
k++;
}
}

5 -
ylk]=ali]

[7:+':|_ >
i=i+1

—

Pucynoxk 11.19 Anroputm n ¢pparmMeHT nporpaMMsl (pOPMHUPOBAHUSI HOBOTO MacCHBa

s mocnenoBaTeNpbHOM 3alMCH DJIEMEHTOB B HOBBIM MAacCUB HCIOJIb3YETCS
JOTIONTHUTETbHAS TIepeMeHHast K — cuemuuk snemenmog ¢ Hogom maccuge. HauanbHoe
3HAYCHHUE HTOU NEPEMEHHOM NMPUHUMAETCA PaBHOU HY/i0, T.€ CUUTAETCS YTO B HOBOM
MacCHBe HET JJeMeHTOB. [Ipum oOHapyXeHHHM B HCXOIHOM MacCHBE DJICMEHTa
YAOBJIETBOPSAIOLIETO 3aIaHHOMY YCJIOBUIO, €r0 3HaY€HHE 3aHOCUTCS B HOBBIA MacCUB
Ha TO3UIMI0 K, a Mocie CYETYUK DIIEMEHTOB yBenuumBaercs Ha emunuily (K=k+1).
Taxum o06pa3zom, mociae 00pabOTKH BCET0 HCXOJHOTO MACCHBA IO 3HAUCHHUIO CUCTUHNKA
k wmoxuo ompemenuth, chopmupoBan HOBbI MaccuB (K>0) u CKoJIBKO B HeM
seMenToB (K).
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Mpumep 11.8

Jlanel nBa omHOMepHBIX MaccuBa X U Y. HeoOxoaumo copmupoBaTh MaccuB Z
U3 TOJIOKHUTENLHBIX 3JIEMEHTOB MaccuBa X CTOSIIMX Ha YETHBIX MECTax U 3JICMEHTOB
MaccuBa Y OOJIBIITUX MEPBOTO IEeMEHTa MaccuBa X.

Pemenue

Ecnm uncno sanemenToB MaccuBa X — N, a MaccuBa Y — M, TO C Y4€TOM TOTO, YTO
U3 MEPBOTO0 MACCHBa BBIOMPAIOTCS 3JIEMEHTBI CTOSIIME TOJIBKO HA YETHBIX MeECTax,
MaKCHMAJIbHOEe YHCIO DJIEMEHTOB B HOBOM MacCHBe Z MOXET HOCTHUrath M+n/2
anemeHnToB. lloaTroMy g maccuBa Z C TIOMOIIBIO ONEpaTopa AWHAMHUYECKOTO
BbIJIeNIeHHs TamMsiT (NEW) Bbiaenum M+[N/2] sueiiku mamsitu ([N/2] — uenas gacth ot
nenenns). HauanpHoe 3HaYeHHE CUSTUYHMKA HIIEMEHTOB HOBOTO MaccuBa K mpuHuUMaeTcs
PaBHBIM HYJi0.

IIpu 06paboTke MaccuBa X HEOOXOAUMO MPOBEPSITH TOJIBKO 3JIEMEHTHI, CTOSIINE
Ha YCTHBIX MECTax, T.€. lapaMeTp HUKIa | u3MeHsercs oT in=1 go ik=n ¢ marom 2.
VcnoBue oTbopa smementoB u3 nepsoro Maccusa X[i]>0. IIpu o6paboTke mMaccuBa Y
YUUTHIBAIOTCS BCE €T0 DIIEMEHTHI, T.€. MapaMeTp [ukia i u3mensercst ot in=0 mo ik=m
¢ marom 1. YcimoBue or60opa 3eMeHTOB U3 BToporo maccusa — Y[i]> X[0].

OnucaHHBI  anropuT™M (OPMHUPOBAHUS HOBOTO MacCcMBa W Iporpamma
mpezcTaBieHb! Ha pucyHke 11.20.

#include <stdio.h>
main()

X[ — emamuuecxuii (ucxoonuwiii) {
Mmaccue, int k, n, m, i, x[10], y[10];

N — yucno snemenmos maccusa X; puts(”Beedume uucno snemermos

Hcnoab3yeMble epeMeHHBIE:

Y[ — emamuuecxuit (ucxoonwiir)
maccus;

M — 4UCnO INEMEHMO8 MACCUBA;
Z[1 — ounamuvecxuii
(popmupyemwiil) maccug

k — cuemuux anemenmos Hoso2o
maccuea Z,

i — napamemp yurna;

maccusa X:");
scanf("%d",&n);
for(i=0;i<n;i++)
{
printf("x[%2d]=",i);
scanf(%d",&x[i]);
}
puts(”Beedume uucno snemermos
maccusa Y:");
scanf("%d",&m);
for(i=0;i<m;i++)
{
printf("'y[%2d]=",i);
scanf("%d",&y[i1);
}
int *z=new int/15], // evioerenue
namsmu noo maccug Z
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:II—-ial-IaJ'IO k:O’
(; for(i=1;i<n;i+=2)

BBZO,CI, n, maccus X[ ]

BB30,D, m, Nfaccma Y[1] If(X[I] >0)
z[K]=x[i];
k++;
}
}
for(i=0;i<m;i++)
{
E{f(y[i] >x[0])
z[K]=yTi;
k++;
11 }
i=0
12’A o puts_( "chcu_e X:");
for(i=0;i<n;i++)
printf("x[%d]=%d\n",i,x[i]);
puts("Maccue Y:");
for(i=0;i<m;i++)
printf("y[%d]=%d\n",i,y[i]);
6 if(k==0)
—ﬂ|1| puts("Maccus Z ne cgpopmupo-ean.”);
pa 17 HeT else
k=0 {
18 + 19 + " ”
[Maccma Zve / [ T / puts("Maccue Z:");
04’°PMIV'P°B@‘H for(i=0;i<k;i++)

printf("z[%d]=%d\n",i,z[i]);

20 v
BbiBog maccusa X[ 1, Y[

21
Koen delete[] z; // oce0bodrcoenue namamu

}

Pucynox 11.20. I'padudecknii anroput™ u mporpamma s mpumepa 2.8

11.4. IlpuMepsl pelieHUs1 32124 M0 00pad0OTKe OJHOMEPHBIX MACCHBOB

3agaua 1

B OAHOMEPHOM MACCHUBC A pPa3sMEepHOCTEIO N, HaWTH KOJIUYECTBO YHUCCII,

MCHBIIIHUX 3aJaHHOT'O X, " IPOU3BEACHUC OTPHUHIATCIIbHBIX YUCCII, CTOAIMNX HAa YCTHBIX
MECTax.
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Pemenue

Tab6muna 11.1 — Tabiuiia COOTBETCTBHUS TIEPEMEHHBIX

Ilepemennsle | MM Ha Tun KommeHnrapuit
B 3aJa4e si3pIke CH

All All float | OmHOMEpHBII cTaTHYECKHUI MACCHB
n n int | Konn4ecTBO 3JIEMEHTOB MacCHBa
P P float | IIpousseneHre OTPUIIATEIBHBIX YHCE
X X float | 3amanHoe uuciO
k K int | KonmuuecTBo yncen MeHbIIHMX X
- k1 int | Konu4ecTBO OTpUIIATENBHBIX YHCET
- i int | Homep siieMeHTa MacCHBa; apaMeTp

ITUKJIA
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I'paduueckas cxema ajgropurma

0
Havano

1
Bsoa n
A[],4mncno x
23
/ BeiBog A[], x /

P=P*A[i]

K1l=k1+1

K1=0

19—
HeT oTp. uncen
Ha YeTHbIX
mMecTax

20

i BbiBoa P ;
(ﬂj
KoHeL,

BbiBog K

Pucynok 11.21 — I'paduueckas cxema anropurma

Onucanue ajiropurMma

1. 0610ku 1 — 2 BBOAATCS MCXOIHBIE JAaHHBIE;

2. 010KH 3 — 9 BEIYMCIIEHNE U BBIBOJ KojindecTBa K MEHBIINX 3a4aHHOTO X;
3. omoku 10 — 18 Berumcnenne konmdectBa K1 wu mpouwsBenenust P
OTPUIATENIFHBIX JIEMEHTOB MAaCCHBA CTOSAIINX HAa YETHBIX MECTAX;

4. 6noku 18 — 20 mpoBepka Ha HaJMYUE B MAacCHBE OTPHULATENILHBIX YMCEIl

Ha YCTHBIX MCCTAaxX U B CJIY4au BbIIIOJHCHUS MPOBCPKU BBIBO/ UX IMPOU3BCACHUS
P.
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JIMCTHHT POrpamMMbl
#include <stdio.h>
#include <math.h>

main ()

float P, A[10], x; Il Onucanue nepemennvix
inti, k1, k, n;

puts (“ Beeoume uucino x”’);

scanf (“%f”, &x); // B8oo X

puts (“ Beeoume uucno snemenmos maccusa A”);
scanf (“%d”, &n);
for (i=0; i<n; i++) /I Beoo maccusa
{
printf{“Bseoume uucno A[%d]=", i);
scanf(“%f”, &A[i]),
}
puts(“Maccus 4”’); // Bv1600 maccuea
for (i=0; i<n; i++)
printf(“%.2f “, A[i]);
printf(“\n”);

printf(“ x=%.3f\n", x); // Bb1800 X
k=0;
for (i=0; i<n; i++)
if (A[i]<x) k=k+1; Il Onpeoenenue xon-ea uucen <x
printf(* k=%d\n" ,k);
P=1;
k1=0;
for (i=1; i<n; i=i+2)
if (A[i]<0)
{ // Buluucaenue npouszsedenus
P=P*4][i]; // ompuyamenbHbiX Yuce
ki=kl+1; // CMOAWUX HA YeMHbIX MeCmax
}
if (k1==0)
printf{ ‘B maccuse na uémmulx mecmax Hem ompuyamenvbhvix yucea \n’’);
else
printf(“ P=%06.2f\n"",P);
}
TecThbl
1)
Maccus A
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2)

3.00 6.00 10.00 -7.00 -3.00 -7.00 -5.00 17.00 6.00 10.00
x=10.000

k=7

P=49.00

Maccus A

2.00 9.00 4.00 6.00 7.00 8.00
x=0.000

k=0

B maccuse na uémmwix mecmax Hem ompuyamelbHblx Yuceil

101



3agaua.2.

B omHomepHoM MaccuBe A pa3MEpHOCTHIO N, HAWUTH MaKCHUMallbHBINA
9JIEMEHT, PACIIOJIOKEHHBINA MEXy NEPBBIM U MOCIEIHUM HYJIEBBIMH 3JIEMEHTaMU
MaccuBa.

Pemenne

Tab6muna 11.2 — Tabiuiia COOTBETCTBUS TIEPEMEHHBIX

N

Ilepemennble | Mmsana | Tun Kommenrtapuit
B 33J1a4e si3e1ke CH

max max int | MakcumasibHOE YHCITO

All All int | OnHOMEPHBIN AMHAMUYECKHI MAaCCHB
n n int | KomruecTBo 31€MEHTOB
- tl int | MHaekc mepBoro HyJIEBOrO 3JIEMEHTA
— 12 int | MHaekc mocye[Hero HyJaeBoro dIeMeHTa
- i int | Homep anemMenTa MaccuBa; napamerp

LUKJIa

Onucanne aaropurma

6s0ku 1 — 2 BBOJ/BBIBO HCXOAHOTO MaccuBa A[];

0J10KH 3 — 5 TOMCK TIEPBOTO HYJIEBOTO 3JIEMEHTA B MAaCCHBE;
O6moku 6 — 7 mpoBepKa Ha HAJMYUE B MACCHBE XOTS ObI OJHOTO HYJEBOTO
JIIEMEHTa W B CIlydaW WX OTCYTCTBHS BBHIBOZ COOOIIEHUS «B maccuse nem
HyJetl» U TIePeX0]] Ha KOHEIl AT OPUTMA;
Omokm 8 — 12 TOWCK MOCIECTHETO HYJIEBOTO 3JIEMEHTA B MAcCCHBE H
coxXpaHeHHe MMO3UIIKMHU TiepBoro HyJs B t1, a mocneanero B t2;
6mokn 13 — 14 mpoBepka pacnoiIoKeHUs HyJIeBBIX 3JI€MEHTOB B MACCHBE U B
CIIydad OIMIMOKU BBIBOJ COOOIICHUS «B Mmaccuge moabko 00Ul HOIb UAU OHU
pacnonazaromcsi 0pye 3a Opy2om» » B IEPeXo Ha KOHEI[ allTOPUTMa;
omoku 15 — 21 B ciyyau BBIIONHEHUsS] TpoBepku (Oyok 13) mowmck
MaKCUMAaJIBHOI'O 3JIEMEHTAa MEXAY KpaHUMM HYJIEBBIMH 3JIEMEHTaMU HU

BBIBOJI [TOJIYUEHHOT'O pe3yibTaTa.
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I'pa¢uueckas cxema aJropurma

0
‘ Ha4varno )
1 ¥

B maccuBe HeT
Hynewn

A

14
B mMaccuBe TOnbko 0amnH
HOIb UIIN OHK
pacnosnaratoTcs Apyr 3a
Lpyrom

BbIBOA t1, 2, max

)
KoHeL|

Pucynoxk 11.22 — I'padmueckas cxema anroputma
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JINCTHHT IPOrpaMMbl
#include <stdio.h>
main()
{
int i,t1,t2,n,max;
puts("Beeoume uucno snemenmos maccusa A");
scanf ("%d", &n);
int*A=new int[n],; //évi0enenue namsmu noo Maccue
for(i=0;i<n;i++) //és00 maccusa
{
printf("a[%2d]=",i);
scanf("%d",&A[i]);
}
puts("Maccus A:");
for(i=0;i<n;i++) /lebi600 maccusa
printf("a[%d]=%d\n",i,A[i]);
i=0;
while(i<n && A[i]'=0) i=i+1; /[nouck nosuyuu nepeoco nyus
if(i>=n)
printf("B maccuse nem nyneu \n"),
else
{
tl=i;
i=n-1,
while(i>=t1 && A[i]!=0) i=i-1; //nouck nosuyuu nocreonezo nyas
t2=i;
if(tl==t2 || t1==t2-1)
printf("B maccuse monvko 0OuH HOb ULU OHU PACRONAZAIOMCSL OpYe 34
opyeom\n™);
else
{
max=A[t1+1];
for(i=tl+1;i<t2;i++)
if(A[i]>max) max=A[i]; /Imoucx maxcumanvrozo snemenma
printf("t1=%d t2=%d max=%d \n",t1,t2,max);
}
}

delete[] A; // 0c80602HCOeHUEe OUHAMUYECKOU NAMAMU

}
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TecThl

1) 2) 3)
Maccus A: Maccus A: Maccus A:
a[0]=1 a[0]=0 a[0]=1
a[1]=3 a[l]=1 a[l]=2
a[2]=0 a[2]=-2 a[2]=0
a[3]=x6 a[3]=4 a[3]=5
a[4]=-3 a[4]=0 a[4]=0
a[5]=7 t1=0 t2=4 max=4 a[5]=3
a[6]=4 a[6]=8
a[7]=0 a[7]1=0
a[8]=1 a[8]=3
t1=2 t2=7 max=7 a[9]=1
t1=2 t2=7 max=8
4) 5) 6)
Maccus A: Maccus A: Maccus A:
aj0]=1 aj0]=1 a[0]=1
a[1]=2 a[1]=0 a[1]=2
a[2]=3 a[2]=2 a[2]=0
a[3]=4 a[3]=3 a[3]=0
B maccuse nem nyneit  a[4]=4 a[4]=5
B maccuse monvro ooun a[5]=2
HOJIb UL OHU B maccuse monvro ooun
pacnonazaromes opye 34 HOJIb ULU OHU
opyeom pacnonazaromes opye 3a
t1=1 t2=1 max=0 opyeom

11.5 JIByMepHble MacCUBbI

Maccué - 3T0 COBOKYITHOCTH 3JIEMEHTOB OJHOTO THIIA, PACIIOJI0XEHHBIX B
MaMSTH BIUIOTHYIO IpYT 3a ApyroM. Kaxelii MaccuB uMeeT uMsi. MacCUBBI MOTYT
COCTOSITh U3 apU(METUYECKHX TAHHBIX, CHMBOJIOB, CTPOK, CTPYKTYp, yKa3aTeJel
¢aitmoB. JIoCcTyn K OTHENBHBIM DIIEMEHTaM MAacCHBa OCYIIECTBISICTCS MO UMEHU
MacCHBa U HHJIEKCY (TIOPSIKOBOMY HOMEPY) JICMEHTA.

[Ipu 06BsBICHNN MaccHBa B MPOrpaMMe ONPEACISICTCS UMA MACCUBA, MUR
€20 3Inemenmos, paimeprHocme W paimep. Pazmepnocms WM KOINYECTBO
W3MEPEeHU MacCHBa OMPEAEISICTCS KOJIMYECTBOM HMHICKCOB HpPU OOpaIIeHHUH K
aIIeMeHTaM MaccrBa. MacCHBEBI OBIBAIOT OJJHOMEpPHBIC, IBYXMEPHBIC, TPEXMEPHBIC
UT.JI. .

Pa3zmep maccuea - 370 KOIUYECTBO €O FNEMEHTOB.
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OOmwii BU1 0OBSIBIIEHUS MacCHBa:
<ums_Ttuna> <ums Mmaccusa> [K1] [K2] ... [kn];
roe k1, k2, ..., kn - KOIM4eCTBO »JJIEMEHTOB MacCHBa - KOHCTAHTBI WIIH
KOHCTaHTHbIE BbIpaxeHuss mo 1, 2, ..., N wusMepeHusMm. I[lpuyem 3HaueHus
HHJIEKCOB MOTYT U3MeHsAThest ot 0 1o Ki-1.

ITpuMepsl 0OBABICHHUSI MACCHBOB:

) int C[10][20] [15]; //TpEXMEPHBIH 11EIOUNCIICHHBI MacCUB
IMpumeps! 0OpallieHne K SIEMEHTaM:

float B[50][20]; //mByMepHBIN BelecTBeHHBIH MaccuB u3 50 cTpok u 20
CTOJIOLIOB.

IMpumepsl 0OpaleHns K ero 3JeMeHTaM :
B[0] [0], B[O] [1] ,.., B[i] [j], ..., B[4] [19], ...

Cli] 31 [k, ..., C[2*i] [0] [3*k+1], ...

[Ipu pabote ¢ MaccuBaMH HaJO MOJNB30BATHCS CIETYIOUUMHU ITPABUIIAMMU:

o CoBpeMeHHBIE TPaHCIATOPHI si3bIka CH HE KOHTPOJIHUPYIOT IOIYCTHUMOCTD
3HAYCHUU UHIIEKCOB. DTO JOJDKEH JIeIaTh IIPOTrPaMMHUCT.

« Kon-Bo usmepenuii MaccuBa HE OTpaHHUYEHO.

« B mamsaTH 31€MEHTBHI MaccuBa PacHoNararoTCs TakK, 4TO HMPHU IEPEeXoAe OT
JJIEMEHTa K 3JIEMEeHTy Hanbosee ObICTPO MEHSETCSl CaMblil MPaBbIi MHIEKC
MaccHBa, T.€. MAaTPHIIA, HAIPIMEP, PACIIONATaeTCs B MAMSTH 10 CTPOKaM.

o Omnepauuii Hajg MaccuBaMH B CH HET, IOITOMY IEPECBIIKA 3JIEMEHTOB
OJTHOTO MacCHBa B JPYTOH MOXKET OBITh PeaTn30BaHa TOJIBKO MOAIEMEHTHO
C MOMOIIBIO LIUKJIA.

« Han snemenTtamm MaccuBa JOMYCKAIOTCSl T€ >K€ OMNEpalMd 4YTO U Haj
IPOCTHIMU [TEPEMEHHBIMH TOTO K€ THIIA.

« BBOA-BBIBOA 3HAUEHMH 3JIEMEHTOB MACCHBA MOXKHO IPOU3BOJUTH TOJIBKO
MI03JIEMEHTHO.

o HavaneHble 3Ha4YeHUs »3JEMEHTaM MacCHUBa MOXHO IPUCBOUTh IIpU
0OBSIBIIGHUN MacCHBA.

Hanpuwmep:
1) int a[10]={1,2,3,4,5,6,7,8,9,10};
2) int c[ ]={-1,2,0,-4,5,-3,-5,-6,1};

Ecau pa3smep ogHOMEpHOro MaccMBa HE yKas3aH (laHbl TOJIBKO 1O [ ] ), TO
pa3Mmep OIpenenseTcss KOJINYeCTBOM HHHUIMHUPOBAHHBIX 3HAUEHUi, T.e. KOJI-BOM
3HAYCHUH B { }

3) int w[3][4]={{1,2,3,4}, //anem. 0-oii cTpoku

{-3,2,-1,1}, // an-tb1 1-0ii cTpOKH

{2,10,1,-6}}; // sn-TbI 2-0¥ CTPOKH
[Ipy >TOM ecnu WHUMUANM3UPYIOMIMX 3HAUYCHHH MEHBIIE, YeM DJICMEHTOB
MaccHBa, TO OCTaTOK MaccHuBa OOHYJISIETCS; eciy OOoJblle - JTUIITHIE 3HAUYCHHUS He
UCHOJb3YIOTCS.

« B Cu Her maccuBoB ¢ nepemeHHbIMM rpaHunamu. Ho, eciau koianuecTBo
3MIEMEHTOB MacCHUBa W3BECTHO JI0 BBINOJHEHHUSI MPOTPAMMBI, MOXKHO
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OIPE/IEIUTh €ro Kak KOHCTAHTY ¢ MOMOIIbI0 qupekTuBbl #define , a 3atem
HCIIOJIb30BATh €€ B KAYECTBE IPAHHUIIBI MACCHBA, HATIPUMED,
#define n 10;
Main ()
{iinta[n], b[n]; // OOBsiBNCHUE 2-X OMHOMEPHBIX MACCHBOB

EciH  KONMHYeCTBO 3JEMEHTOB MacCHBa OINPENEISETCS B  IMPOIECCE
BBIMTOJHEHUS TIPOrPAMMBI, UCTIOJIB3YIOT OUHAMUUECKOE BbIICIICHUE OMEPaTHBHOM
namsaTa kommbioTepa (OI1).

11.6 JunaMudecKue MacCHBBI

Ecnu no Hawama paGoThl MPOTpaMMBI HEM3BECTHO, CKOJNBKO B MAaCCHBE
3JIEMEHTOB, B ITPOrPaMMe HCIOJb3YIOT AUHAMUYECKHE MAaCCHBBI. [1aMsATh MO HUX
BBIJCIIICTCS C IOMOIIBIO omepanud New wim (yakiuun malloc Bo Bpems
BBIMIOJIHCHUSI TIPOTPaMMbl. AZIpeC Hayvala MacCHBa XPaHHUTCS B TIEPEMEHHOIA,
Ha3bpIBaeMOU ykazamenem. Hanpumep.

Ilpumeuanue. Obuynenue namamu npu ee 8bl0eACHUY He NPOUCXOOUM.
Hnuyuanuzuposamsv OuHAMUYECKUL MACCUS HEb3SL.

OoparieHue K JIEMEHTY THHAMHYECKOrO MacCHBa OCYIIECTBISIETCS TAKKE,
Kak ¥ K 2JIEMEHTaM 00BIYHOTO MacCHBa.

Hanpumep, a[0], a[1], ..., a[19], c[2][5] u T.x.

Hpyroii cioco6 obpamienus k anementy b[i][j] ABymepHOro Maccusa nmeet
BUJI:

*(*(o+i)+)).

IMosicauMm 3T10. J[ByMEpHBIit MacCHB MPEACTABISIET COOON MacCHB MacCHBOB,
T.e., 3TO MAacCHB, KaKIbI DJIEMEHT KOTOPOTO SIBISIETCS MAacCHBOM. Wwmst
JBYMEPHOTO MAaCCHBA TAK)KE SBIISCTCS KOHCTAHTHBIM YyKa3aTejieM Ha Hayalio
maccuBa. Hampumep, int b[5][10] sBisieTcss MacCHMBOM, COCTOSIIUM H3 5-TH
MmaccuBoB. Jlist oopamienus k b[i][j] cnauana tpebyercst 00paTuThCS K i-0i CTpOKe
MaccuBa, T.€., K ogHOMepHOMY MaccuBy D[i]. s sToro Hamo K agpecy Hadania
MaccuBa b IpuOaBUTL CMEIIEHHE, PABHOE HOMEPY CTPOKH i: b+i (pu cioxenun
ykaszarens b ¢ | yuuTeiBaeTCs JUTMHA apecyeMoro 3IIeMeHTa, T.¢., i+(N-sizeof(int)),
T.K. 3JIeMeHTOM MaccuBa b[i] sBisieTcst cTpoka, cocToAImAas U3 N 3JEMEHTOB THIIA
int). 3arem TpeOyeTcs BRIIOIHUTH pasaapecamnuto: *(b+i). IToayunm maccus u3 10
snmeMeHToB. Jlanee TpebyeTcss 0OPaTUTHCS K j-MY DIEMEHTY MONTyYeHHOTO MacCHBa
Jliist mosrydeHus ero ajipeca OIsiTh IPUMEHSETCS CllokeHue ykaszatens ¢ J: *(b+i)+j
(ma camom pnene mpubasnsiercss j-Sizeof(int)). 3atem mnpuMeHseTcs omeparus
pazanpecanuu: *(*(b+i)+j). T.o., monydaem Gopmyiy Ajsi BBIYHCICHHS aapeca
anementa b[i][j]:

b+k-i-n+k-j=b+k-(i-n+j),

rae K — mmHa B OafiTax OJHOTO 31eMeHTa MaccuBa, b — aapec Hauana

MaccuBa. Jta GopMyiia MOXKeET ObITh HCIONIBb30BaHa B JATbHEHIIIEM, HAIPUMEP IS
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OpraHu3allui Iepefadd B IOANPOrpaMMy JBYMEPHOI'O MAacCUBa IEPEMEHHOU
pa3sMepHOCTH.

[IprBenem yHHBepcasbHBIN CHOCOO BBIAETICHHS MAMSTH TOJ JIBYMEPHBIH
MaccuB, Korga o0e ero pasMepHOCTH 33/al0Tcs Ha dTale BBIIONHEHHS
IIPOrpamMMBl:

inti, m, n; //i — HoMep cTPOKH, M, N — KOJIUYECTBO CTPOK U CTOJIOIOB
puts("Beemure m u n*);
scanf("%d %d",&m, &n); // Brogm,n

int **b=new int *[m]; I
for (i=0; i<m; i++) 112
b[i]=new int[n]; 113

3nece B omepatope //1 oOBsABIAETCS IepeMeHHas THMa 'ykaszaTelb Ha
yKaszarenb Ha int" W BhLAENSETCS NMAMATh TOJ MAacCHB yKasaTeJed Ha CTPOKH
MaccuBa (M cTpok). B omepatope //2 opraHusyeTcs LUKI JJI BbIACICHUS MaMATH
MOJ] KXY CTPOKY MaccuBa. B omeparope //3 BbIeseTcsl HaMsATh O] KaXKIYIO
CTPOKY MacCHBa U I-My 3JIEMEHTY MaCCHBa yKa3aTeied Ha CTPOKU MPUCBAMBACTCS
aZpec Hadayia yJacTKa MaMsTH, BBIIEIEHHOTO MO CTPOKY TBYMEPHOTO MAacCHBA.
Kaxnast cTpoka MacCHBa COCTOHMT U3 N 3JIEMEHTOB THMA int.

[Tpumeuanue. s BhIENEHUS TUHAMUYECKOW MaMsITH JIJIsl BEIIECTBEHHOTO
IBYMEPHOTO MAacCHBa JOCTATOYHO B TIPHBEICHHOM (QparMeHTe MpOorpaMMmbl B
crokax //1, //3 ums tuna int momensTs Ha ums tuna float.

0Oc606031c0enue 6vl0en1eHHON OUHAMUYECKOU RAMAMU.

JluHamMu4eckas maMsaTh OCBOOOXKIAETCs ¢ MOMOIIbo onepaiuu deletef] ums
Maccueéa, Hanpumep, s omHoMepHoro Maccuia, delete[]a; OcoGoxaenue
NaMSTH, BBIICIICHHOW [UIi JBYMEPHOTO MacCHBa D, BBIMISAUT CJICAYFOLIHM
obpazom:

for (i=0; i<n; i++)
delete [ ] b[i];
delete [ ] b;

Bpema "ncuznu'' ounamuueckozo maccuea ONpENeNseTCS C MOMEHTa

BEIJICJTICHUS TUHAMUYECKON MAMATH J0 MOMEHTA €€ OCBOOOKICHUSI.

1. Aaroput™mbl 00paOOTKH IBYMEPHBIX MacCHBOB
BBon 1 BBIBOJI MaTpHIIBI
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//B600 mampuupl
float x[10][10];
puts("Beemute m,n");
scanf("%d %d",&m,&n);
for(i=0;i<m;i++)
for(j=0;j<n;j++)
{

printf("Beemure X[%d][%d]=",i,]);
scanf("%f", &x[i][i]);

/I Bb1600 mampuuwt
puts("Matpuma X:");
for(i=0;i<m;i++)

{ for(j=0;j<n;j++)
printf("%8.2f" x[i1[i);
printf(*\n");
}

unu
Boteoo

Pucynok 11.23 — I'paduueckas cxema alropurma

Ilpumeuanue. B600-661600 Ounamuueckoli mampuybl OMaIu4aemcsa om
6600a-6b1600a CHHAMUYECKOI MAMPULBL TUMb ONUCAHUEM MAMPUL b
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2.2 OnpenenuTh KOTHMYECTBO JIEMEHTOB, OOJIBITUX 3aJAHHOTO A U
PAacCIOJIOKEHHBIX B CTPOKAaX C HEYETHBIMUA HOMEPAMHU
I'padraeckas cxema anropurma

Ha4ano

12
{ BbiBog K

13 =
( KOHeL| )

Pucynoxk 11.24 — I'paduueckas cxema alnroputma
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Tab6mumna 11.3 — Tabnuma coOTBETCTBUS:

IIepemenHsble B WNwms Ha s3p1ke | Tun Kommenrapuii
3a7a4de Cu
K K int Hckomoe xommyecTBoO
9JIEMEHTOB
B B float | [IBymepHbIit cTaTHYCCKHHA
MaccuB

A A float 3amaHHOE YUCIIO

- i int Homep ctpoku

- i int Howmep cronbua

/* OnpeneneHne KOJIMIeCTBa AIEeMEHTOB, OOJIBITUX 3aJaHHOTO A H
PAaCIIOJIOKEHHBIX B CTPOKAaX C HEYCTHBHIMUA HOMEpaMu */
# include <stdio.h>
# include <math.h>
void main ()
{
inti, j, m, n, K;
float B [10][10];
float A; /Onucanue nepeMeHHBIX
printf (“° BBeauTe 4KciI0 CTPOK K CTONOLOB”);
scanf (“%d %d”, &m, &n);
for(i=0; i<m; i++)
for(j=0; j<n; j++)
{

printf(“Beemure B[%d, %d]=", i, j);
scanf(*“%f1”, &B[i] [j]);
}

puts("Matpumna B:");
for(i=0;i<m;i++)
{ for(=0;j<n;j++)
printf("%8.2f",B[i][j1);
printf("\n");
}

puts (“ BBeauTe gucio A”);
scanf (“%f”, &A);
K=0;
for (i=1; i<m; i=i+2)

for (j=0; j<n; j++)

if( B[i][[]>A) K=K+1;

printf(“%d \n”, K);
}//xoHer main
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2.3  Tlonck B MaTpuIle CTPOKH C MAKCHMaJILHOIH CyMMOMR
I'paduueckas cxema anropurMa

I Hauano I l
I -
/ Bgon m.n.xI1 / s=0; j=0
] —
/ Brison xI1 / HeT
I Jla
\J s=s+x[0][j]
max=s; nmax=0 I
! =it
|1

</ﬂ\/ Her I 2

| i=1 |
i<m
a

I 5=0 |

|

I =0 |

H
Jla
I |

s=s+ill]
]
[ =ivt

|
/Bmson max, nmax /
I

[ Konen ]

Pucynok 11.25 — I'paduueckas cxema anropurma
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Tekct mporpamMmabl

/* CTpoka ¢ MAaKCUMaJIbHOW CyMMON™*/
#include <stdio.h>
main()
{ o

Int m, n, nmax, I, J;

float max, s, x[10][10];

puts("Beexute m, n");

scanf(%d %d", &m, &n);

for(i=0;i<m;i++)
for(j=0;j<n; j++)
{ printf ("Beeaure x[%d][%d]=", i, j);
scanf ("%f", &x[i10]);
}

puts("Matpuma X:");
for(i=0;i<m; i++)
{ for(j=0;j<n; j++)
printf("%8.2f" x[i][j1);
printf("\n");
}

s=0;
for(j=0; j<n; j++)
s =s+x[0][j]; //Hau. 3nau. max — cymma siem. 0-0ii cTp.

max=s; nmax=0;
for(i=0;i<m;i++)
{s=0;
for(j=0;j<n;j++) s+=x[illi]; /I Cymma snem. cmpox
if(max<s)
{ max=s; nmax=i;}
}

printf("MakcumansHas cymma %.2f B ctpoke %d\n",max,nmax);
fflush(stdin); getchar();
return(0);

¥
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2.4 [Ipumep 0O6pabOTKH TUHAMHYECKOTO TBYMEPHOTO MAaCCHBa

3agaua. OmnpenenuTs KOJINYECTBO CTPOK MATPUIIBI, B KOTOPBIX CYMMBI BCEX
3JIEMEHTOB OTpHUIIATeNbHBIE. MacChB 00BABHUTH KaK AMHAMHYIECKHUI.
Pemenue.

Havwano

14'—;i:::::€;
/ BbiBog K

15
KoHel,

Pucynok 11.26 — I'padmyeckas cxema aaropurMa
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Ta6muua 11.4 — Tabnuma cCoOOTBETCTBHUSL.

Ilepemennsie | Mms Ha s3pike Cu | Tun KommMmeHnTapuii
B 3aJa4e

S S float | Cymma snemeHTOB i-TOM
CTPOKH

A A float | IBymepHbIit quHAMHYECKHI
MaccuB

K K float | KosruecTBO HCKOMBIX CTPOK

- n int | KomuuecTBO BCeX CTPOK B
MaTpule

- m int | KonnuectBo cTos0110B

- i int | Homep cTpoku

- j int | Homep crosibua

/*TIpumep 0O6pabOTKH ABYMEPHOTO THHAMUYECKOTO MaccuBa™/
# include <stdio.h>
# include <math.h>
void main ()
t
inti, j, m, n;
float K, S; /0Onucanue nepemennvix
puts (“ BBemute N, M”); // Bbr600 coodwenus
scanf (“%d %d”, &n, &m); // Beoo ucx.uucna cmpox u cmonoyos
float**A=new float*[n];
for(i=0; i<n; i++)
A[i]=new float[m];
for(i=0; i<n; i++)
for(j=0; j<m; j++)

printf(“Bemute A[%d; %d]=", i, j);
scanf(“%f”, &A[i] [j]);

}
K=0;
for(i=0; i<n; i++)
{
S=0;
for(j=0; j<m; j++)

S=S+A[i] [j;
if(S<0) K=K+1;

}
printf(“%f \n”, K);
for(i=0; i<n; i++) /O0ce06031c0enue ounamuueckoii namamu
delete[JA[i];
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delete[]A;

}
TecTrl:
-3 -2 26 -3
DA=|6 7-120 -4 | K=2.
-4 -2-3 6 -1
-4 -246 4
2)A=| 35720 K=0
50290
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2.5 Omnpenenuts, €CTh JIU B MaTpHUIlE CTOIOCII, COEPIKAITNI XOTsI ObI OANH
HYJIEBOU DIIEMEHT

Pemenue.
BBenem nBe BcriomMoraTelnbHbIE epeMeHHbIe t 1 W:

t 1, ecim cToNOCIl HE HAWICH;
O, ecim cromoer HalIeH .

w 1, Aanée anoleacd & laéadi yedidio, d&aaité i6ep;
0, A&fee afnoleacd faéaai yeaiai 3

-1 ____ Cmonbey ewje
l t_ll ) He Haiiden

B cmonoue ne
--| Haitoen I1em.,
PAGHbLIL HYI0

Ha Her

" "
Amkni) ""Hom rmnﬂﬁu,!/ A’TW”) Ecmn Cmn—”ﬁ‘?"/
|

Koney

Pucynok 11.27 — I'padmyeckast cxema aaropurMa
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TexcT mporpamMmabl
#include <stdio.h>
#include <conio.h>
main()
{ N
int m,n,1,J,t,w;
float x[10][10];
puts("Beexute m,n");
scanf('%d %d",&m,&n);
for(i=0;i<m;i++)
for(j=0;j<n;j++)
{
printf("Beemure X[%d][%d]=",i, });
scanf("%f", &x[il[i]);
}
puts("Matpuma X:");
for(i=0;i<m;i++)
{
for(j=0;j<n;j++)
printf("%8.2f" x[i][j1);
printf("\n");

t=1; j=0; //Cmonbey ewe ne naiioen
while(j<n && t)
{
w=1; i=0; /B cmonbue ne nHaitlden r1em., paeHbLii HYI0
while(i<m && w)
if(x[i][j]==0) w=0;
else i++;
if(w) j++; /B cmonéoue nem pasnozo 0 snem.
else t=0; // B cmonoue ecmw pasnvtii 0 s11em.
}
if(t) printf("Het\n");
else printf("Ects %d %d\n",ij);
getch();
return(0);

}
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2.5 O6paboTKa 31€MEHTOB KBaJAPATHBIX MaTPHIl OTHOCUTEIHHO TIIABHOU U

MOoOOYHOI [raroHaein

/* "Pa3muHKa". oMupoBaHUE MaTpHIBI */

#include <stdio.h>
main()

{

const m=10;
intij,N;
int x[m][m];
/* OOHyJIeHUEe MAaTPHUIIBl */
for(i=0;i<m;i++)
for(j=0;j<m;j++)
x[i][]=0;
puts("Homep Bapuanta?");
scanf("%d",&N);
printf("Bapuaut %d:\n",N);
switch(N)
{case 1:{ /* Bapwmanurtl */
for(i=0;i<m;i++)
for(j=0;j<i+1;j++)
X[i]01=1-j+1;
break;}
case 2:{ /* BapuanT 2 */
for(j=0;j<m;j++)
for(i=j;i<m;i++)
X[i]01=i+1;
break; }
case 3: { /* Bapuanr 3 */
for(i=0;i<m;i++)
for(j=i;j<m;j++)
X[i]0]=1+1;
break; }
case 4:{ /* Bapuanr4 */
for(i=0;i<m;i++)
for(j=i;j<m;j++)
X[i]01=j-1+1;
break; }
case 5:;{ /* Bapuanr5 */
for(i=0;i<m;i++)
for(j=0;j<m;j++)
x[i]0]=i+1;
break; }
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case 6:{ /* Bapuanr 6 */
for(i=0;i<m;i++)
for(j=i;j<m;j++)
if (i==)) x[i][i]=1;
else x[i][j]=2;
break; }
case 7:{ /* Bapwuanr 7 */
for(i=0;i<m;i++)
for(j=0;j<i+1;j++)
x[]01=1;
break; }
case 8:{ /* Bapuaur 8 */
for(i=0;i<m;i++)
for(j=0;j<i+1;j++)
X[[1=(-j+1)*(-j+1);
break; }
case 9:{ /* Bapuanr 9 */
for(j=0;j<m;j++)
for(i=j;i<m;i++)
x[]01=G+1)*(+1);
break; }
case 10:{ /* Bapwuant 10 */
for(j=0;j<m;j++)
for(i=0;i<m;i++)
if((i+))%2==0) x[i][j]=1;
else x[i][j]=0;
break; }
case 11:{ /* Bapmant 11 */
for(i=0;i<m;i++)
for(j=m-i-1;j<m;j++)
x[101=1;
break; }
case 12:{ /* Bapwmanr 12 */
for(i=0;i<m;i++)
for(j=0;j<m;j++)
X[]01=(i+1)*(i+1);
break; }
case 13:{ /* Bapuanr 13 */
for(i=0;i<m;i++)
for(j=m-i-1;j<m;j++)
if (itj==m-1) x[i][i]=1;
else x[i][j]=2;
break; }
case 14:{ /* Bapuanr 14 */
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for(i=0;i<m;i++)
for(j=i;j<m;j++)
X[[]=G-+1)*G-i+1);
break;}
} // BeiBoa MaTpuiibt
for(i=0;i<m;i++)
{ for(j=0;j<m;j++)
printf("%4d" x[i1[i]);
printf(*\n");

}
fflush(stdin); getchar();
return(0);
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12 CTPOKHU U CUMBOJIbI
12.1 PaGora ¢ cHMBOJIAMH

Jnst XpaHeHHs OTHEIBbHBIX CHMBOJIOB HCIIOJB3YIOTCSI IEpPEMEHHBIE THIA
char. Tlpumep ommcanust: char t, p; // Omucansl 2 TiepeMeHHBIE CHMBOJIBEHOTO
THIIA.

B03MOXXHBIMM ~ 3HAUEHHSMH CHMBOJIGHOH MEepeMEHHOH MOTYyT OBITh
pa3nuuHbBle CHMBOJBI. TakMMH CHMBOJAMH MOTYT OBITh HOYTH BCE 3HAKH H3
konoBoit Tabmmipl [1K 3a uCKIIIOYeHHEM CIIeIMANbHBIX YIPABISIOUIMX 3HAKOB, HE
UMEIOIMX  rpaduueckoro  m3o0pakeHms. Hampmmep, MOXHO  3ammcarth
npucBanBanmst: t='Q"; p='p'; 3mece t m P — mepeMeHHBIE, KOTOPHIE MOTYT
NpUHUMATh pasHble 3HadeHHWs, a 'Q' wm 'P' — KOHKpeTHbIe 3Ha4YeHUs,
NIPUCBaMBaeMble THM TepeMeHHbIM. [lociie 3Toro B s4elike MaMsATH, KOTOpas
3ape3epBUpOBaHa Iy IepeMeHHol t, OyzmeT 3amucaH kon cumBona 'Q, a mis
nepeMeHHON P — koa cumBoia 'p'. Ilepemennan P u 3nauenue 'p' — amo e 00Ho
u mo sce!

Koo cumeona - smo yenoe uucno. 3anumaem ¢ namamu 1 6aiim. Koowt
6cex cumeoy08 ceedeHvl 8 K000y mabdauuy, umewugyro 16 cmpok u 16
cmonoyoe, npouymeposannvix 16-puunvimu yugppamu: 0, 1, ..., 9, A, B, C, D, E,
F. T.o., ko0osas mabauya xpanum koovt 256 cumeonos. H3z k00060l madauywl
MOJHCHO onpedenumb KOO cumeona ¢ 16-puunon cucmeme cuucienus — Imo
nocaedosamenvrhocmy 16-puunvix yughp, cocmasnennas u3 Homepa cmoadya u
nomepa cmpoku. Hanpumep, cumeon, cmoawjuii na nepeceuenuu cmoaoya 9 u
cmpoku F, umeem 16-puunsiit k00 9F 5. Mosicno nepesecmu k00 6 10-muunyio
cucmemy cuucnenusn: 9F;=9*16+15=159,,.

CyIliecTByIOT CelMalIbHBIE TPOrPaMMbl BEIBOJIA TaOIHIIBI KOJIOB CHMBOJIOB
Ha 9KpaH M BCTABKU CHUMBOJIOB B TEKCT nmporpammbl. Hanpumep, ascii.com.

Ta6auua ASCII xonoB, npuMeHsieMasi B cMcTeMe NPOrpaMMHUPOBAHMA
Borland C++ 3.1 for DOS npuseaena Ha puc. 1.

Xorts B s3bike CH MOKHO OJJHOBPEMEHHO HCIIONB30BaTh [IEPEMEHHBIE TUIIOB
int u char, Bce ke oTMETHM, 4TO ecid 00bsBIeHO INt a; char b; u HasHayeno a=5;
b='5";, To @a u b - 3T0 HE OIHO U TO Ke: IEpeMEHHAas a UMEET YHCIIOBOE 3HAYCHUE
5, a b — 3Hauenune cumposa '5'. Yucno 5 B neonynom koxe pasHo 101, a 1BOMYHBIMA
kox cumBoia ‘5" ects 110101 (110101,= 35,6=534)).
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C—ma Wcuydcaenwa: 16a Howmep 8 ASCII: 44
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Pucynok 12.1 — [Ipumep KOZOBOH TaOIHIIBL.

BBoa-BBIBOJ CHMBOJIOB.

PaccmoTpuM  Hambosee pacmpocTpaHeHHBIE (DYHKIMH BBOAA CHMBOJA C
KJIaBUATYPBI U €ro BBIBOJIA HA YKpaH AUCILIes (KOHCONBHBIH BBOA-BBIBOM): getchar,
putchar (anst BBoma-BeIBOJa cuMBoOmna); gets, puts (mms BBOJa-BbIBOAA CTPOKH);
scanf, printf  (mms ¢dopmatupoBanHOoro BBOAa-BRIBOAA ); u (yHkuuio fflush
ourcTku Oydepa stdin.

®dyuxnus  getchar mnpenHasHauena it BBOJA CHMBOJA, HE WMEET
rapameTpoB, BO3BpAIIaeT [EJI0e YKMCIIO - KOJ| BBEIEHHOr0 cuMBOIIa. Ecian cumBiio
He MOXKET OBITh IPOYHTaH, TO Bo3BparaeT 3HaueHn EOF. OOpamienue k GyHKIMH
MoxeT umerh Bua: getchar(). ®yHKIUS MOKET HMCIOIb30BaTHCS B BBIPAXKEHHH,
Hampumep, ch=getchar();.

BeimonHsist 3Ty pyHKUIUIO, IpOrpaMma MprOCTaHABIMBAECT CBOIO padoTy M
JKIET OT TOJNB30BaTeNs BBOJA CHMBOJIA W/WJIM HakaTusl KiaBuinu Enter, ecim
O0ydep wmaBuatypel (Stdin) mycr. Ecmu Oydep KkiaBuaTypel He MYCT, TO
BBEJICHHBIM CUMTAeTCs CHUMBOJI, Haxozsmuiics B Oydepe. I[lostomy, mnepen
ucrons3oBanueMm  Gyakiuu  getchar() pexomenayercs  ouninath  Oydep
K1aBuaTypel oopamenueM k ¢pyukuuu fflush: fflush(stdin);.

®yuknus putchar npeaHaszHaveHa Ui BEIBOJA CHMBOJIA Ha CTaHAAPTHOE
yCTPOHCTBO BbIBOJA. MiMeeT oanH mapameTp Tuma int (ko BEIBOJMMOIO CHMBOJIA)
win char. Ecmu BBIBOJ ycmemieH, Bo3BpalllaeT 3Ha4eHHE KOAAa CHMBOJA, MHAYe
Bo3Bpamaet 3HaueHne EOF. Ilocie BEIBOAa CHIMBOJA HA AKpaH IUCILICS, Kypcop
HE NePEeXOIUT K HA4ally HOBOH CTPOKH.

Ipumep BBOJA M BHIBOJIA CHMBOJIA.
/* BBOI-BBIBOI cUMBOJIA */
#include <stdio.h>

main()

{

int ch; // Kox BBOOUMOT0 CUMBOJIA
puts("Beeaute 10601 cumBon"); // BBIBOJ CTPOKH - TTOJICKA3KH
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ch=getchar(); /* BBOJ CMMBOJIa U IPUCBAUBAHUE €TI0
KoJla mepeMeHHoi ch */

puts("BsI BBenm cumBOI"); // BBIBOZ CTPOKH - COOOTIICHUS
putchar(ch); /* BBIBOJI CUMBOJIA, OIIPENIEIEHHOT0 KOtoM ch */
printf(*\n"); /* IlepeBoj Kypcopa K Hayary HOBOM
CTpOKH */

putchar('A"); /* BeiBoa cuMBoja 'A', 3a1aHHOTO0 KOHCTAaHTOMH */
printf(*\n™);

putchar(65); /* BeiBoz cuMBOIa 'A', 3aJaHHOT0 KOJIOM CUMBOJIa */
fflush(stdin); // Ounctka Oydepa BBOIA

getchar(); /* BBoa cumBoua u/min Haxkatusi Enter 1uis opraHuzaiuy 3aiepiKKu
cMeHbl okHa Output Ha OKHO pefakTopa TekcTa™*/
return(0);

¥

Kaxk eéuono uz npumepa, gynxyus getchar() mosrcem ucnonviosamucs 6
onepamope npuceausanus. B smom ciayuae ko0 eeedennozo cumeona
npuceausaemcs nepemennoli muna int (¢ npumepe - nepemennoii ch).

@yuxkyuu putchar("A") u putchar(65) esieodam odun u mom ance
cumeon ‘A', cumeonvnon koncmanmou u kooom cumeona (65).

Ecnu mpebyemcsa eeecmu 6 00HOM onepamope OAHHbIE PA3HBIX MUNOE
(6 mom uucie u cumeon), mo yooonee ucnonvzosams Gynxyuro scanf (o e6ooa
CUME0.1a UCNOIb3YemcA popmamnan cneyudurayua %c).

Ecnu mpebyemcsa évleecmu 6 00HOM onepamope Oannvle PasHvlX MUnoe
(6 mom uucie u cumeon), mo yooénee ucnoivizoeamv ¢gynxyuio printf. Hpu
Imom, 0713 6b1600A CUME0IA UCHOIB3Yemca (opmamnuasn cneyudukayus %c;
011 6b1600A4  KOOA  CUMBONIA 6  OeCAMUUHOU, G0COLMEPUUHOU  UIU
WIeCMHAOUAMEPUYHOL CUCHeMe CUUCAEHUA UCRObIYIOMCA cneyudukayuu
%d, %o unu %X, coomeemcmeenno.

Hpumep. Bsecmu 3nauenue cumeonvhoi I’l@peMeHHOIJ, éblgecmu 3HA4YeHue 6
suoe CUMB0a U c)ec,qmutmoeo, 680CbMeEPUUHOCO U wecmz—taduameputmoeo K0008.

TekcT nmporpaMmbl

/* BBO CHMBOJIBHOI TIEpEMEHHOH M BBIBOJI B Pa3IMUHBIX (hopMax™/
#include<stdio.h>

#include<conio.h>

main()

{

char b; //O0BsABIEHIE CHMBOJILHON NepeMEeHHOM
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puts("Beaure ogun cumBon");

b=getchar(); //BBOj 3Ha4YCHHUS NTEPEMEHHOM b
printf(*\tb=");
putchar(b); //BBIBOI 3HAYEHUS TIEPEMEHHOM b

printf("\n/lecsituunsiii kox b=%d\n",b); //BeiBoa aecatuuHoro koaa b

printf("\tBocbmepuunsblii kog b=%0\n",b); //BbIBO BOCBMEPHYHOTO KO/IA

printf("\t\tqllecTraamarepuunsiii kog b=%X\n",b);

printf("b="%c"\n",b);

getch();

return(0);
}

Hioke mpuBeneHbI Pe3yabTaThl BBITOIHEHHS MPOTrPaMMBI (CEpPhIM I[BETOM

BBIZIEJIEHBI CHMBOJIBI, KOTOPBIE BBOJHII C KJIABHATYPHI MTOJIH30BATEIh):

BBenute oquH CHMBOI
*

b=*
Jecsarrunblii ko b=42
Bocbmepnunsrit kog b=52

lecTHammarepuynbiii kog b=2A
b:‘*l

BBenure oaquu cuMBOI

{
b={
Hecstuunerit kox b=123
Bocemepnunsrit kog b=173
ecTranmarepuynsrii ko b=7B
b="{'

BBeaute oquH CHMBOI

#
b=#

Hecsrnunbii ko b=35
Bocbmepuunblii kox b=43

[IecTHagnaTepuyHbIid Koa b=23
b e I#I

Beeaurte onMH CUMBOII
5
b=5
Hecatnanbiit kox b=53
Bocemepuunsnii kox b=65
lecTHanmarepuynbiii kog b=35
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b=l5l
Onpeaeneﬂne NPUHAAJIECKHOCTH CUMBOJIA KaKOMy-JII/lﬁo MHOYKECTBY

B Oubmmorexe ctype onpepmeneH menblii psa (QyHKOWH, MPOBEpSIOIINX
[PHHA/IEKHOCTH CHMBOJIA KAKOMY-JTHOO MHOKECTBY: MHOXeCTBY OykB (isalpha),
oyks mwiu nudp (isalnum), pasnenureseii (isspace), 3akoB myHkTyanuu (ispunct),
wudp (isdigit), Buaumbix cumposios (isgraph), 6yks Bepxuero peructpa (iSUper),
OykB HIDKHero peructpa (islower), nedataempix cumMBooB (isprint) u T.x.

ApryMeHTOM Kakmoi u3 3THX (YHKIWH sBisieTcss CHUMBON. DyHKIus
BO3BpaIllaeT 3HaueHUe true, eciu CHMBOJ MPUHAIICKUT KOHKPETHOMY MHOXKECTBY
cumBotoB, mid false B mpoTuBHOM ciydae.

Ilpumep. Beecmu cumeon ¢ knasuamypvl U nposepumo, A611emcs iU OH
3HAKOM NYHKIMYayuu.

//TekcT mporpamMmbl
#include<stdio.h>
#include<ctype.h>
#include<conio.h>
void main()
{
char a;
puts("Beemute ogun cuMBOI™);
a=getchar();
if(ispunct(a))
printf("CumBon %C sBi1. 3HaKOM MyHKTyarmu\n",a);
else
printf("CumBon %c He sIBII. 3HAKOM MyHKTyarmu\n",a);
getch();
}
B mpuBeseHHOM TEKCTE MPOTPaMMbI HCITONB30Baiach (GyHKIms ispunct(a)
JUTSL TIPOBEPKHU MPUHAIJIEKHOCTH CHMBOJIA & MHOXECTBY 3HAKOB MyHKTYAIUH.
Hwke mpuBeneHBI pe3yabTaThl BHIOJHEHHS MPOrpaMMBI (CEPHIM I[BETOM
BBIZICTICHBI CHMBOJIBI, KOTOPBIC BBOJIUII C KIIABHATYPHI MOJIH30BATEIb):

BBegure oauH cuMBOI

CuMBOII . SBJI. 3HAKOM ITYHKTYyalluU
BBenute o1uMH cUMBOII

N

CuMBOI ” SIBJI. 3HAKOM ITyHKTyalluu
Benute onuH cUMBOI

e
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CHMBOII € HE SBJI. 3HAKOM ITyHKTYaIlHy
BBeaute oquH CUMBOII

#

CuMBoI # ABJ1. 3HAKOM ITyHKTYalluH
Bseaure oauH CUMBOII

[

CuMBOI [ SBII. 3HAKOM IyHKTYaIluu
BBeaute oquH CUMBOIT

CHMBOII - SIBJI. 3HAKOM ITYHKTYaIHH
BseauTe oquH CHMBOJI

n

CHMBOJ N HE SBJI. 3HAKOM ITYHKTYaIluH

Crnenywomunii npumep TNOKa3bIBaeT, YTO CHUMBOJIbHAs MEpEMEHHass MOXKET
OBITH OITpe/ieJIeHa CHMBOJIOM WJIM KOJOM CHMBOJIA.

#include<stdio.h>
void main()
{
char c,cl;
c="'A"; // cuMBOJIbHAS TIEPEMEHHAs ONpeieIeHa CHMBOIOM
cl1=65; // cNMBOJTbHAS TIEpEeMEHHasI OIpeaeIeHa KOJIOM CHMBOJIA
printf("%c %d\n", c, c); 111
printf("%d %c\n", c1, c1); 112
if(c1=="A"' && c==65)
puts("Oo6e nepemenHsble onpeaenstoT cumBon A");  //3
else puts("****");

Pe3ynpTaT BBINONHEHWS NPOrPaMMbl  IIOKAa3bIBAIOT, YTO 3HAYCHHEM
NEPEMEHHBIX CHMBOJIHOTO THIIA C, C1 Ha medaTu OyIeT CHMBOJI, €CTIH BEIBOIUTH
3HaueHne mo QopmarHol crenuduranuu %C, ¥ KOJ CHMBOJA, €CIIM BBIBOIUTH
3HaueHWe 1o (opmatHoi crienudukanuu %od:

A 65 //pe3ynbTat BBITIONHEHUS ornepaTopa /1
65 A /| pe3ynbTaT BHIIIOIHEHNS oreparopa //2
O06e epeMeHHbBIE ONPEAEIIIOT CUMBOJI A//pe3. BRIIOTHEHHUS OI1. //3

Ipumep ucnions3oBanus GyHKuuu Char mis ompeneneHus KoAa CHMBOJIA.
OyHkuus char uMmeeT OIMH apryMeHT — CHUMBOJ. Bo3BpamiaeT Koja CBOEro
apryMeHTa.

#include<stdio.h>
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#include<conio.h>

void main()

{
int cod; /lxon cumBoOIIa
char S; //cuMBOI

puts("Beenute onuH cuMBon");
S=getchar();
cod=char(S);
putchar(S); 1
printf(*\t\n");
printf("%c %d %d\n",S, S, cod); //2
getch();
}

Pe3ynbTaThl BHIIOIHEHHS IPOTPAMMBIL:

BBenurte onuH cUMBOII

2

2 // pe3ynbTaT BBIIOJIIHEHNS oniepartopa //1

25050 //pe3ynbTat BHIIOJIHEHHS oriepaTopa //2

BBegure oauH cuMBOI

%
%

% 37 37
Beenure onuH cuMBOI
D
D

D 68 68
12.2 Ctpoku

1.2. 1 [lonsATHE U ONIHCAHHE CTPOKU

B s3pike CH OTCYTCTBYET CIiElMalbHBIA CTPOKOBBIN TUI. Cmpoka ¢ Cu —
Imo maccue cumeonos. B namatu OBM cTpoka mpeacTaBiseTcs KaK MacCHUB
aneMeHToB Tuma char, B KoHume KoToporo momeniaercs cumBon '\0' -
3aeepuiarouiuil Hyib-CumMeoJ1.

Cmpokoseas Komcmauma — 5TO TIOCJIEJOBATEIbHOCTh CHMBOJIOB,
3akirodcHHast B KaBbluku (). Hampumep, " 3agaua mMeeT MHOXKECTBO peIIeHUi".
B mamsTH mpeicTaBisSeTCs KaK MACCHB IIEMEHTOB Thia Char ¢ 3aBepluaromnum
Hynb-cumBosiom (\0%).

OO0mumii BUJ ONMCAHUA CTPOKM:
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char <ums ctpoku>[<mTHHA CTPOKH C YUETOM HYJIb-CUMBOJNA™>];

Hanpumep,  char S[100];

N
const int N=100; /Y 106H0 3a1aBaTh JUIUHY CTPOKH C TIOMOIIBIO
char S[NTJ; // ”IMEHOBaHHOMN KOHCTAHTBI

B Takoii cTpoke S MOXHO XpaHUTh 99 CHMBOJIOB M 3aBEepIIAIONINN HYJIb-
CHUMBOJL.
[Tpu onucaHum CTPOKU MOXKHO BBITIONHATH €€ MHUIIMaIu3anuio. Hanpumep,

char S1[100]= "Ucxoaubrit MaccuB";

[Ipy STOM HYJIH-CUMBOJ aBTOMATHUECKH (OPMHUPYETCS 3a IOCIEIHUM
CHUMBOJIOM CHMBOJIBHOI KOHCTAHTHL.

Ecnu cTpoka mpu onmucaHU HHUIHATHU3UPYETCS, TO MOKHO OIYCKATh JITHHY
crpoku. Hanpumep,

char S1[]= "Ucxoauslii maccus"; //16 cuMBOJIOB

Ilpumeuanue. Uma cmpoku, KaKk u 1106020 mMaccuea — 3mo yKazamev-
koncmanma. Iloamomy owuoKoii 6yoem nonvlimMKa UCNOIBL306AMb UMA CHPOKU
6 Hekomopwlx onepauyuax aopecHoii apugpmemuxu. Hanpumep, nenvsa
6bINOIHUMb MAKylo ""'nepeculiiKy'’ cmpoku cumeo108 6 maccug:

char a[20]; lITax

a="CrpokoBas KOHCTaHTa"; //Henv3s

Onucanue JMHAMHYECKOH CTPOKH

JInst pasMeIeHnst CTPOKHM B JUHAMUYECKOM MaMATH, HEOOXOIMMO OIUCATH
ykasarenb Ha Char, a 3aTeM BBIIEINTH MaMsITh ¢ moMomiso New win malloc (hew
MPEINOYTHTEEHEE ).

Hanpumep,

char *S3=new char[m]; //m gomxHO OBITH YK€ ONMpeaeICHO

N

char *S3;

S3=new char[m];

Hpumeuanue. ﬂuuamuuecxue CmMpoOKUu, Kaxk u Opyzue MaACCUBbl, HElb3A
UHUYUaIu3uUpoeamas.

Hanpuwmep, oneparop,

char *S4="Ha nynp nenuts Henb3s'",

CozlaeT He CTPOKOBYIO IEPEMEHHYIO, a yKaszaTelb Ha CTPOKOBYIO
KOHCTAaHTy, M3MCHHTh KOTOPYIO HEBO3MOXHO. S4 — anpec IEepBOTrO CHMBOJA
CTPOKOBOI KOHCTAHTBI.

1.2.2 BBOO-BBIBOJT CTPOK
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PaccMoTprM BBOJZI-BBIBO] CTPOK € MTOMOIIBIO (PYHKINH, YHACIIETOBaHHBIX U3
oubmuorexu Cu: gets u puts, scanf u printf.

Oynaxunn gets u puts UcTIoNb3yIOTCs, eciii paboTa MPOU3BOAUTCS TOIBKO CO
ctpokamu. Oyukuuu scanf u printf ynoOHee ucmnons30BaTh B TOM Cliydae, €Clid B
OJTHOM oIlepaTope TpeOyeTcsl BBECTH HIIM BHIBECTH JaHHBIE Pa3HBIX THIIOB.

®yuxuusa Jets npegHazHadeHa Juisl BBoAa CTpokd. ViMeer onuH nmapamerp,
3aal0MMK axpec 00JacTH MaMATH, B KOTOPYIO ITOMEIIAI0TCS CUMBOJIBI BBOAUMOM
cTpoku. B s3p1ke Cu uMs epeMeHHON, UMEIOLIEN CTPOKOBBIN THII, SABJIAETCSA STUM
aapecom. OOpamenue wumeeT BuA: Qets(name), rme name — mnepeMeHHas
CTPOKOBOT'O THIIa - MMsl BBOAUMOHN CTPOKH. BrImonHss 3Ty ¢yHKIMIO, IporpamMma
IPUOCTAaHABIMBAET CBOIO pabOTy M  JKAET OT IIONb30BaTelsl  BBOAA
MOCJIIOBATEIBLHOCTH CUMBOJIOB W/MNIK Haxatus kiaBuimu Enter. CUMBON HOBOM
CTPOKH B CTPOKY HE BKJIIOYAETCS,, BMECTO HETO B CTPOKY 3aHOCUTCS HYJIb-CUMBOJL
OyHKIMS BO3BpaIlaeT yKa3aTellb Ha CTPOKY S, @ B CJTydae BOZHHKHOBEHHUS OLIMOKH
uiu koHua (aiima — NULL.

@DyukumMsa PUtS npenHazHaueHa s BBIBOJA CTPOKM Ha CTaHIAPTHOE
YCTPOHCTBO BhIBOJA. MIMeeT ouH mapamerp, 3aJaroluii aapec o0JIacTH MaMsITH,
U3 KOTOPOM  Ha BKpaH BBIBOJAATCS cHUMBOJIBL. Kak yxe oTMedanoch, UMs
MIepeMEeHHOH, MMEIONIe CTPOKOBBIN THII, SBIsIETCA THM aapecoM. OOpareHue
uMeeT BUI: puts(name), rae nName — mepeMeHHas-CTPOKa - HMMs BBIBOJAUMOM
CTPOKHM WJIM CTPOKa CMMBOJIOB, 3aKJIFOUE€HHAas B KaBbluKu. [lociie BpIBOJa CTpOKU
Kypcop MepeMelaeTcsl K Haualy HOBOM CTPOKH DKPaHa, T.€. 3aBEPIIAOLIUI HylIb-
CUMBOJI CTPOKM 3aMEHSeTCd Ha CHMBOJ HOBOM CTpokd. Bo3zBpaiaer
HeoTpHuaTeJIbHOE 3HaueHne npu ycnexe wim EOF npu ommOke.

®yuxnust  printf  npennasnayena ans  BeIBoma  (pOpMATHPOBAHHOMN
IIOCJIEIOBATEILHOCTH JaHHBLY

@ynuxyus scanf npeonaznauena ona 6600a dannvlx 6 3a0annom opmame.
Oobpawenue umeem 6uo:

scanf(nf,&al,&a2,...)

3neck Nf - popmamnas crpoka; &al,&a2,... - COMCOK BBOJAA - yKa3aTeH
Ha 3HAYCHHs BBOJUMBIX MEPeMEHHBIX al, a2, .....

IToapo6Ho 3TH HyHKIIMK paccMaTpUBaIKCh B paszene "KoHCOonbHBIN
BBOJI-BBIBOA [ ].

1.2.3 Omepaniuu HaJ CTPOKaMHU
1.2.3.1 Peanu3anus onepaiuu NprucBanBaHUs

[TockonbKy CTpOKa SBISIETCS MACCHBOM, a HE CIICIIHATBHBIM THIIOM JaHHBIX,
TO JUI CTPOK HE ONpejesieHa omepanus NpucBanBaHHA. lIpucBanBaHME MOXHO
BBITIOJIHUTh TIOCHMBOJIBHO, T.€. "BPYYHYIO", HWJIHM C IIOMOIIBIO CTaHIAPTHBIX
dbyHKIUE Strepy u strncpy.

PaccmotpuM mepBeIii crioco6. Ipumep:
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S[0]="B'; s[1]='8"; s[2]="0"; S[3]="n";

PaccmoTpum BTOpOI#i criocod.

M ucnione3oBanmst (yHkmmic Strcpy m Strncpy x mporpamme ciemyer
HOAKJIIOYHTH 3aroJIOBOYHBIN (aitn <string.h> npemnoxenuewm #include <string.h>

Oopamienue k pyHknuu Strcpy nmeer Bum:

strepy(sl,s2);

Oynkuus  StrCpy  Komupyer Bce CHMBOJBI  CTPOKHM S2,  BKIIIOYAs
3aBEepIIAIONINI HYJIb-CHMBOI, B CTPOKY S1 u Bo3Bpamaer S1.

Hpumep 1.

/* KommupoBaH#e CTPOKH S2 B CTPOKY s1 ¢ moMoIibio strepy */

#include<stdio.h>

#include<string.h>

#include<conio.h>

main()

{
intn; [/l TnuHa cTpoku
char s2[20]="Cxkopo ceccus!"; //McxomHas cTpoka
n=strlen(s2)+1; /[ qnuna s1
char *s1=new char[n]; /ICtpoxa - xorus S1
// char s1[20];
strepy(sl,s2); //Konuposanue S2 B S1
puts(s2); // BeiBon S2
puts(sl); //BoiBox S1
puts(strcpy(sl,s2)); [Istrcpy Bo3Bparmaet S1
getch();
return(0);

}

PGSYHI)TaT BBIIIOJIHEHUS IPOI'PaMMBI — TPU CTPOKU:

Ckopo ceccus!
Ckopo ceccus!
Ckopo ceccus!

Ob6paiuenue k GyHKIMM StrNCPY UMEET BUA:

strncpy(sl,s2,n);

OyHKIMs StrNCPY KomupyeT He 6osiee N CUMBOJIOB M3 CTPOKHU S2 B CTPOKY S1
n Bo3BpamaeT S1. [lpu 3TOM ecnm MUTMHA MCXOXHON CTPOKH S2 NPEBBIMIACT WIH
paBHa N, HyJIb-CHMBOJ B KOHEI] CTpokH S1 He nobaBiserca. B mpoTuBHOM citydae
cTpoka Sl nomoiHsSeTCSs HyNb-CHMBOJAaMH a0 N-ro cuMBoia. Ecimm cTpokm
HEPEKPHIBAIOTCS, [IOBEICHUE HE OTPENIENICHO.

Mpumep 2.

/* KontmpoBaHne cTpokH s2 B CTPOKY s1 ¢ momortmsio strnepy  */

#include<stdio.h>

#include<string.h>
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#include<conio.h>

main()

{
int n; I/ 1iuHa ctpoku
char s2[20]="Ckopo ceccus!"; //McxomHas cTpoka
n=strlen(s2)+1; [/ Mymuna s1
//char *s1=new char[n]; /ICtpoxka - xomus S1
char s1[20];
strncpy(s1,s2,n); //[KomupoBanue S2 B S1
puts(s2); /I BeiBog 2
puts(sl); //BoiBox S1
puts(strncpy(s1,s2,n)); /Istrncpy BosBpaaraer S1
getch();

return(0);

}

Pe3ynbTaT BRIMOMHEHUS POTPaMMBbl TAKOU K€, KaK U B ripumepe 1.

Ilpumeuanue 1. B paccmompennvix npumepax ucnojib308aHa (YHKYUs
strlen(s), eozsépawmaroman gaxmuueckyro onuny cmpoku S, He 6KIIOUAA HYJIb-
CUMBOJL.

Ilpumeuanue 2. lIpozpammucm 0oicen cam 3a060Mumvcsa 0 mom, Ymoovl
6 cmpoke-npuemnuke (S1) xeamuno mecma ona cmpoku-ucmounuka (S2), u o
mom, umoodvl CMpoKa 6ce20a umMena Hyib-CUMEOIl.

Buixo0 3a npedenwvt cmpoku u omcymcmeue Hya1b-CUMEOAA AGIAEHCA
PACnRPOCMPAHEHHLIMU RPUUUHAMYU OUWIUOOK 6 RPOZPAMMAX 00PAOOMKU CIPOK.

1.2.3.2 IIpeoOpa3oBaHme CTPOKH B YHCIIO

ITpeobpazoBaHKe CTPOK B YKCIa MOXKHO BBIMOJHUTH C TOMOIIbIO (BYHKIHUIT
atoi, atol, atof. O6parHbie npeoOpazoBanus - C MOMOMIBIO QyHKIIHKH it0a, .

®yukuust  atoi(s) mpeoOpasyeT CTIPOKY, COAEPKAIIYI0 CHMBOJIBHOE
TPE/ICTABJICHHE [EJIOTO YHCIa B COOTBETCTBYIOIEE I€0e YHCI0. [IpH3HAKOM
KOHIIA YWCIIa CIY)KUT MEPBBIA CHMBOJ CTPOKH, KOTOPBIH HE MOXET OBbITh
HHTEPIPETHPOBAH KaK MPHHAUISKAINH 1ienoMy urciy. Ecnu mpeobpazoBanue He
yAanoch, Bo3ppamaet 0.

®dyukuust  atol(s) mpeoOpasyeT CIPOKY, COAEPKAIIYI0 CHMBOJILHOE
NpeCTaBICHNE JJIMHHOTO 1I€JI0T0 YKcia B COOTBETCTBYIOLIEE LSO YHCIIO.

dynxuus  atof(s) mpeoOpasyer cCTpOKy, COIEpKAILYI0 CHMBOJBHOE
NpE/CTABICHHE BEIECTBEHHOrO YKCIIa B COOTBETCTBYIONIEE BEIIECTBEHHOE YHCIIO
IBOMHOU TOYHOCTH.

st ucniosnp3oBanus GyHkimii atoi(s) atol(s) u atof(s) k mporpamme ciegyer
NOAKJIIOYHTH 3aroyioBovHbId (aitn <stdlib.h> npexnoxennem #include < stdlib.h>
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[pumep. /lanHble 00 y9acTHUKE COPEBHOBAHUH (HOMEp yYaCTHHKA, POCT U
BEC) CoAepKaTcsa B CTPOKE CHMBOJIOB. BBIBECTH HOMEpP, POCT M BEC y4aCTHHKA
COpEBHOBaHUM, 3Hasi, YTO HOMEP 3allMCaH B CAMOM Hauajie CTPOKH, pOCT, HAUMHAas
¢ no3uimu 11, Bec - ¢ mo3unuu 26.

/* IIpeoOpazoBaHue CTPOKU B YUCIIO */
#include<stdio.h>

#include<string.h>

#include<stdlib.h>

#include<conio.h>

main()

char s[]="10) Poct — 162 cm., Bec — 63.4xr";  //Ctpoka

int n; // llemoe uucio

long h; // InuHHOE 11e7I0€e

double w; //Be1iecTBEHHOE YUCIIO

n=atoi(s); //TIpeobpa3zoBaHue B 1IEJIOC
h=atol(&s[11]); //TIpeoOpa3zoBaHue B JITMHHOE LIEJI0C
w=atof(&s[26]); //TIpeoOpa3zoBaHme B BEMIECTBEHHOE TUCIIO

printf("Yuacthuk # %d. Ero poct %ld cm u Bec %lf xkr\n",n,h,w);
puts("Ucxomnas ctpoka');

puts(s);

puts("Ilepsas moacTpoka');

puts(&s[11]);

puts("Btopas noactpoka");

puts(&s[26]);

getch();

return(0);

PesynbTaT BBINONHEHHS IPOTrPAMMBI:

VYyactauk # 10. Ero poct 162 cM u Bec 63.400000 kr
Hcxonnas cTpoka

10) Poct — 162 cm., Bec — 63.4kr

IlepBas moxcTpoka

162 cMm., Bec — 63.4kr

Bropas moactpoka

63.4kr

3aMeTI/IM, YTO CTPOKa OIPEACTACTCA aApeCOM €€ HYJIEBOI'O CHMBOJIA. I[.J'DI
BCeM CTPOKHM S TaKMM aJIp€COM SBJISICTCSA UM CTPOKHU S. Yucao 10 B CHMBOJIBLHOM
NpeACTAaBJICHUN HAXOJUTCSA B CTPOKE S B CAMOM €¢ HaJale. HOSTOMy ApTrYMEHTOM
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¢bynkuun atoi sensiercst ctpoka S. Yucno 162 B CUMBONBHOM MPEACTABICHHU
HaxOJUTCS B CTpOKe S, HaunHas ¢ no3unuu 11. [Toatomy aprymeHToM (hyHKIIUN
atol siensieTcst moacTpoKa CTpokH S, onpexaessieMas agpecom &s[11]. Yueno 63.4 B
CHMBOJIBHOM IPE/ICTABICHUH HAXOAUTCS B CTPOKe S, HauWHas ¢ mo3umun 26.
ITostomy aprymenTomM (QyHkuuu atof sBiseTcs MOACTPOKA CTPOKH S,
ompeaensieMas aapecom &S[26].

1.2.3.3 Ilowck MOACTPOKHU B CTPOKE

@ynknust Strstr(s1,52) BBIMOJHAET MOMCK MOACTPOKH S2 B CTpoke S1
(mepBoro BXOKAEHHS IOACTPOKH S2 B cTpoky S1). O0e CTpOKH JOIKHBI
3aBeplIaThCs HYyIb-CUMBONAMH. B ciyyae ychmemHoro moucka (QyHKIHS
BO3BpallaeT yKazaTelb Ha HalJIEHHYIO MOACTPOKY. B cinyuae Heymaun — NULL.

[pumep. OnpenenuTs, CONESPKUTCS TH CTPOKa S2 B CTpoke S1 B KadecTBe
TIOJICTPOKH.

#include <stdio.h>
#include <string.h>
#include <conio.h>
main()
t
const int n=81;
char s1[n],s2[n];
char *p;
clrscr();
puts("Beemure ctpoky S1");
gets(sl);
puts("Beemute cTpoky S2");
gets(s2);
p=strstr(s1,s2);
if(p)
{

printf("Tlomctpoka '%S"\n Haunnaetcs B crpoke: %sS\n",s2,51);
printf("cumBoiom  '%c\n3TUM  CHMBOJOM HAYMHAETCS  IIOJCTPOKA:
%s\n",*p,p);

else puts("NO");
getch();
return(0);

}

3ameTnM, 4TO *P — CHMBOJI B CTpoKe S1, ¢ KOTOporo HauWHaeTcs S2; P —
MOJICTPOKA, HAUWHAS C CUMBOJIA *P 70 KOHIA CTPOKH S1.

[IpuMep BBIMONHEHUS NPOrPAMMBI.
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Beeaute cTpoky Sl
Cxopo 1u ceccust? Tak xoueTcs cnath 3x3ameH mo OAull!
Beenute cTpoky s2
SK3aMEH
IToxctpoka ' sx3ameH '
HauuHaeTcs B cTpoke: Ckopo 1 ceccusa? Tak xoueTcs ciaTh AK3aMeH 110

OAull!

CUMBOJIOM '3’
STUM CUMBOJIOM HaYWHAETCS MOJACTpoKa: sk3ameH o OAull!

1.2.3.4 CrerieHue AByX CTPOK (KOHKATCHAIIHS)
®dyukuus strcat(sl,s2) mpucoeaMHsSET CTPOKY S2 B KOHEL CTPOKH S1 H

BO3BpAIIlaeT yKasaTellb Ha CTPOKY, COBIAAIOIINM C MEPBBIM aprymeHToM. [Ipu
3TOM CHayaja M3 CTPOKH S1 yransercs 3aBepINaromMii HYJIb-CUMBOJI. B KoHIle
HOBOI cTpoku S1 momentaercs "\0'.

[IporpamMmucT ZOMKEH caM 00€CIIEYUTh JOCTATOYHYIO AJIHHY CTPOKH S1.
Ipumepsl.
1)
char s1/40]="Ckopo Hoeuwtit '00!"';
char s2[]=""Ckopo nepsas ceccua!'’;
printf(** %s\n", strcat(s1,s2));
Byzner momydena ctpoka, moMydeHHAs PUCOSANHEHIEM CTPOKH S2 B KOHEI

cTpokw S1:

Cxopo Hoeguwiit I'oo! Ckopo nepeas ceccusa!

2)  BropeiM mapamerpom ¢QyHkoum ~Strcat  sBusercss  TeKcToBas

KOHCTaHTa:

s3.

char s3[50]=""Ycnewnou coauu’;
printf(**%s\n\t%s\n"', strcat (s3,"" 1-oi ceccuu''!""), s3);

Byner nomyyeHo ABe CTPOKH:

Ycenewnonu coauu 1-o0ut ceccuu!!!

Ycnewnou coauu 1-oit ceccuu!!!

BunHo, uTo cTpoka, Bo3BpaileHHas (yHKIuel strcat, copmamaet co cTpokoi

3)
char s4[35]="¥cnexo6 u 300posva'’;
char s5//="" ¢ Hoéom I'ooy!";
char *p;
p=strcat(s4, s5);
pintf(*'%s\n%s\n"*,s4,p);

Bynet noxydeHo aBe cTpoku:
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Ycnexoe u 300poevsa ¢ Hoeom I'ooy!

Ycnexoe u 300poevs 6 Hoeom I'ooy!

B paccMoTpeHHOM TIpUMeEpe ONMUCaH ykasaTeab Ha char: char *p;.
Ykazarenb P onpeaessieT CTPOKY, BO3BpaIIaeMyro (QyHKITHEH: p=strcat(s4, s5);.
Ctpoka S4 coBmazaeT co CTPOKOMU, onpeaensieMon yka3aTeaeM .

®ynknus Strncat(sl,s2,n) nprcoeaUHSET N CHMBOJIOB CTPOKH, HA HAYaio
KOTOpO# yKa3bIBaeT S2, B KOHEI| CTPOKH, Ha Ha4yago KOTOpOW ykaspiBaeT S1 u
BO3BpAalllacT yKa3aTeldb Ha CTPOKY, COBHAJAIOIIMI C IIEPBBIM AapryMEHTOM.
CdhopmupoBanHas cTpoka S1 orpannunBaercs "\0'.

Ecnu n Gospliie JUIMHBL CTPOKH S2, TO BBIOJIHSETCS HPOCTasi KOHKAaTCHALIUSL.

Ecnu anuHa cTpoku S2 MeHbIle N, TO BCE CHMBOJIBI S2 MPHCOCANHSIOTCS K
cTpoke S1.

1.2.3.5. OnpeneneHue MO3HUIMH TIEPBOTO BXOXKICHHUS CUMBOJIA U3 3aJJAHHOTO
Habopa CHMBOJIOB

Oynukius Strespn(sl,s2) comoctapisieT KaxIblii CHMBOJ CTPOKH S1 co BceMu
CHMBOJIaMH CTPOKHM, Ha Hayajo KOTOPOW yKa3blBaeT S2, M BO3BpALIAET ITO3HLIHIO
MIEpBOT0 BXOXK/IEHHSI CHMBOJIA CTPOKH S2 B cTpoke S1. Cumsou '/0' B cpaBHEHUHN HE
y4JacTBYeT.

Ecnu cTtpoka S1 HaumHaeTcs ¢ CUMBOJIA, BCTPEUAIOLIErocs B CTPOKE S2, TO
¢byHKIMS BO3BpallaeT 3HaueHue Hynb. Eciam ctpoka S1 He COIEpIKUT HU OIHOTO
CHMBOJIa CTPOKHU S2, TO Bo3BpaniaeMoe (yHKLIUEH 3HaYeHHEe COBIANacT ¢ JUIMHOH
cTpokwu S1.

IIpumepsl.

printf(**%d %d %d\n*",

strespn(**asdf*, "hjyars'), //sl mayanaercs c 'a’
strespn(**asdf*™’, *'ghtdu’™), //Bsl'd' B mo3urmu Ne 2
strespn(*tasrt™, "*hj'); // B S1 HE CUMBOJIOB S2
Iomyuum:

0214

3neck 0 u 2 — mo3unuu B cTpoke S1, 4 — ymHa cTpokn S1.

1.2.3.6 CpaBHeHHE TBYX CTPOK
CpaBHEHUE CTPOK MPOM3BOAUTCS MOCHUMBOJBHO ClieBa HampaBo. bombiieit

CUMTaeTCs Ta CTPOKA, B KOTOPOM MEpBBIA HECOBHANAIOIIMNA CHUMBOJ HMEET
OobIMii KOA B KOJIOBOH TabuIe.

142



®ynknust strcmp(sl,s2) cpaBuuBaeT cTpokd S1 um S2 . Bosspamaer
OTpHUIIATEIPHOE 3HaYCHHUE, ecliu S1<S2, HyneBoe, eciu S1=S2 WM MmoJoKUTEIbHOE
3Ha4YeHHE, eciu S1>52,

Oynkus strncmp(sl,s2, n) cpaBHUBaeT CTPOKY S1 M TIepBBIE N CHMBOJIOB
cTpokn S2 . BosBpamaer orpumnarensHoe 3HauYeHHWe, eciu SI< uem nepevle N
cumMe0106 S2, HyJneBoe, eciu SI=nepevim N cuME01aM S2 WIH TIOJOXKUTEIBHOES
3HAUCHHUE, €CTU SI> uem nepevie N CUME0108 S2.

Ipumep. BBecTn 1Be CTPOKM W BBIBECTH HX B JIEKCHKOTpaduIeckoM
TIOPSIAKE.

#include<stdio.h>
#include<string.h>
#include<conio.h>
main()
{
char s1[20];
char s2[20];
puts("Beemute 1-yto cTpoky ");
gets(sl);
puts("Beenure 2-yio cTpoky ");
gets(s2);
if(strcmp(sl,s2)<0)
{

puts(sl);
puts(s2);
}
else
if(strcmp(s1,52)>0)
{

puts(s2);
puts(sl);
¥
else puts("Crpoxku coBnamarot");
getch();
return(0);

}

[IpumMeps! pe3yabTaTOB BBIIIOJHEHUS IPOTPAMMBI:
Brenute 1-yio cTpoky

abcdefg

Beenute 2-y1o cTpoky

abcdefg

CTpoKH coBMaatoT
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Bsenute 1-yio cTpoky
bcdert

Beenute 2-y1o cTpoky
bccertyu

bccertyu

bcdert

Beenute 1-yto crpoky
rtyu
Bgenute 2-y1o cTpoky
rtah
rtdh
rtyu

1.3. IIpumepsbl penreHus 3aga4 1mo o0padoTKe CTPOK
ITpumep 1. Cronbko pa3 moacTpoka S1 comepxurcs B CTpoke S?

#include<stdio.h>
#include<string.h>
#include<conio.h>
main()

char s[20];

char s1[20];
puts("Beemute cTpoky ");
gets(s);

puts("Bseaute noactpoky ");
gets(sl);

int k=0, i=0;

char *p=s;

int n=strlen(sl);
printf(*n=%d %c\n",n,*p);
while(strstr(p,s1) && i<n)

k=k+1;
p=p+n+1; printf("%c\n",*p);

puts("B crpoke:");

puts(s);

printf("%d pa3 Bctpeuaercs %s\n" k,s1);
getch();

return(0);
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}
ITpumep

Mama MbUIa, MaMa CTHpajla, MaMa BapuJia, Oy/uia CTyIeHTa — CTPOKa S

Mama — nozicTpoka Sl
Ota ke 3a7a4a ¢ UCHONb30BaHUEM SItNCmMp

/*CkomnbKo pa3 moactpoka sl Bctpeyaercs B cTpoke s? */
#include<stdio.h>
#include<string.h>
#include<conio.h>
main()
{
char s[20];
char s1[20];
puts("Beemute crpoky "); gets(s);
puts("Beeaute momctpoky "); gets(sl);
int k=0,i=0;
int m=strlen(s);
int n=strlen(sl);
printf("m=%d n=%d\n",m,n);
while(i<m)

if(strncmp(s1,&sli],n)==0)
{

k=k+1; i=i+n;
¥

else i=i+1;

¥
puts("B ctpoke:");
puts(s);
printf("%d pa3(a) Bcrpegaetcs %s\n", K, s1);
getch();
return(0);

¥

/*CkonbKo pa3 cioBo sl BcTpevaercs B cTpoke s? */
#include<stdio.h>

#include<string.h>

#include<conio.h>

#include<ctype.h>

void main()

char s[20];
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char s1[20];

puts("Beeaute ctpoky "); gets(s);
puts("Beemute cioBo ); gets(sl);
int k=0,i=0;

int m=strlen(s);

int n=strlen(s1);

printf("m=%d n=%d\n",m,n);
while(i<m)

if(strncmp(sl,&s[i],n)==0)
{if(i==0)
{

if(isspace(s[i+n]) || ispunct(s[i+n]) || (s[i+n]=="0")
{ k++; i=i+n; }
else i++;
}
else
if((isspace(s[i-1])|lispunct(s[i-1])) &&
(isspace(s[i+n])|| ispunct(s[i+n]))||(s[i+n]=="0")
{ k++; i=i+n; }
else i++;

}

else i++;
}
puts("B ctpoke:");
puts(s);
printf("%d pa3(a) Bcrpeuaercst %s\n" k,s1);
getch();

}

/*CkomnbKo pa3 cioBo sl BcTpevaercs B cTpoke s? */
#include<stdio.h>
#include<string.h>
#include<conio.h>
#include<ctype.h>
void main()
{
char s[20];
char s1[20];
puts("Beemute ctpoky "); gets(s);
puts("Beemute cioBo ); gets(sl);
int k=0,i=0;

146



int m=strlen(s);
int n=strlen(sl);
printf("*m=%d n=%d\n",m,n);
//lo6aBienue mpobena B HA4aJIo CJI0Ba
for(i=m;i>=0;i--)
s[i+1]=s[il;

s[0]="",
puts(s);
//Tlonck B cTpoKe
while(i<m+1)

if(strncmp(sl,&s[i],n)==0)

{

if((isspace(s[i+n]) || ispunct(s[i+n]) || (s[i+n]=="0")) &&
(isspace(s[i-1])|lispunct(s[i-1])))
{ k++; i=i+n; }
else i++;
}
else i++;
//'Y nanenuie u3 cTpoku cumMBona s[0]
for(i=1;i<=m+1;i++)
s[i-1]=s[i];
puts("B ctpoke:");
puts(s);
printf("%d pas(a) Bcrpeuaercst %s\n" K,s1);
getch();

}

/*CKonbKO OYKB B TPETHEM CIIOBE CTPOKH s? */
#include<stdio.h>

#include<string.h>

#include<conio.h>

#include<ctype.h>

void main()

char s[80];

int k,k3,i,n;

puts("Bseante ctpoky "); gets(s);
n=strlen(s);

k=0;//Koi. cioB

//TIoUCK B CTpPOKE

i=0; /Homep cumBoma

while(i<n && k!=3)

if(isalpha(s[i])) //Csnoro Hauamock
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{
k++;
k3=0; /Komn. Oyks B ciioBe
while(isalpha(s[i]))
{
k3++; i++;
}
)
i++;
¥
if(k==3)
{
printf("B tpeThem ciioBe cTpoku:");
puts(s);
printf("* %d cumeosn(os,a) \n",k3);

else
{
puts("B crpoke:");
puts(s);
puts("MeHbIIe TpexX caoB");

}
getch();

/*BcTaBUTh po0e B Ha4ajI0 CTPOKH (C MCIOJIb3. yKazarenei) */
#include<stdio.h>
#include<string.h>
#include<conio.h>
#include<ctype.h>
void main()
{

char *s,*p;

puts("Beemute cTpoky "); gets(s);

int m=strlen(s);

p=s-1;

*p:' ';

puts(s);

puts(p);

s=p;

puts(s);
getch();
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}

/* BctaButh mpoben mepen’.' */
#include<stdio.h>
#include<string.h>
#include<conio.h>
#include<ctype.h>
void main()
{

char *s,*p,*c;

puts("Beemute ctpoky "); gets(s);

puts(s);

int m=strlen(s);

p=strchr(s,".");//Mo3urus .

puts(p);

strncpy(c,s,p-s); /Mloactpoka 1o .

puts(c);

strcat(c,” ");

strcat(c,p);

S=C;

puts(s);

puts(p);

puts(c);

getch();
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13 3ATIMCHU (CTPYKTYPbI)
13.1 Onpenesienue 3anucu (CTPYKTYPbI)

3anuce (record) — CTPYKTYpUpOBaHHBIH (COCTaBHOH) THIT JAHHBIX,
COCTOSIINHN U3 (PUKCHPOBAHHOIO YUCIIa KOMIIOHEHTOB PA3HOTO THIIA, Ha3bIBAEMBIX
nonamu (Helds) samucu.
3anuch CBA3LIBAET 3JIEMEHTH Pa3HBIX THUIIOB B OJWH OOBEKT. DTHM 3aliCh
OTJINYAeTCss OT MaccuBa (B MacCHBE BCE DJIEMEHTHI MMEIOT OJMHAKOBBINA THIT).
Y1oObl MOXHO OBLIO CCBUIATHCA HA TOT WM WHOW KOMIIOHEHT 3alliCH, IOJIs
HUMEHYIOTCS, T.€. KaXJOMY IOJI0 3aIMCH MpUCBamBaeTcs uMs. Hampumep, TaKyro
nHbOpMALIMIO O CTyAeHTe, Kak ¢daMWwins, HMs, OTYECTBO, aJpec, BO3pPacCT,
9K3aMEHAI[MOHHBIC OICHKH, CPEHSSI YCIIEBAEMOCTh MOKHO OOBEAWHHUTH B OIHY
3aIKCh, UMEIOMIYIO MATH MMojiel. VIMeHa ¥ THIIBI oJIel MpuBeaeHs! B Tabmuie 2.1.
Tabmuua 13.1

[Tons 3anucu
3anuck Fio Adress Age Oc Sr
o Maccus
Tunsl nmonei Crpoka Crpoka emnoe Berm.
LIEJIOYHC.

INons 3amucn MOTyT MMeTh JF000H HomycTuMblii B CH THI TaHHBIX, B TOM YHCIe
MOJIsI CAMU MOTYT OBITh CTPYKTYpaMu (3amucsamu). Ho mone He MOXKeT UMETh THIT
9TOM ke CTPYKTYpPbI, HO MOXKET OBITh yKa3aTeleM Ha Hee.
OrnucaHue CTpyKTypHOU epeMEHHONW COCTOUT U3 IBYX JTaIlOB:
1. Onncanne nrabioHa CTPYKTYPHI
2. OnucaHue CTpyKTypHOU IIEpEMEHHOU
CHHTaKCHC ONMCAHUS IA0J0HA CTPYKTYPBI:
struct <umsi_ mrabiaona>
{
<tunl> <umsa_nomnsl>;
<tun2> <uMms_NoJsi2>;

<tunN> <ums_moysaN>;

h

rae  <tunl>, <rum2>, ... ,<runN> - qr00sie ocHoBHBIC TUIHI (int, char, float, u
T. 1.), MACCHB, YKa3aTesb, CTPYKTYpa, 00beIHHEHHE.

Ipumep:

struct Student

{

char *fio; Il @amunun - ykazamenw na char
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char Adress[40]; // Aopec - cmpoxka

int  Age; I/l Bozpacm - yenoe
int  oc[4]; Il Oyenxu - Yenouuc. Maccug
float sr; Il Cpeonuii 6ann - sewgecmesentoe

[1a0noH CTPYKTYpHI ONpeIeNseT HOBBIH THIT, UMl KOTOPOTO MOKHO HCIIOJIb30BAaTh
HapsAy CO CTaHAAPTHBIMH THIIAMH
CHHTaKCHC ONIMCAHUSI CTPYKTYPHOI1 lepeMeHHOo (3anucn):

struct <ums_1mabmoHa> <uMs_TepeMEHHON>;
U

struct <mms_mabsoHa> <CIMCOK UMEH MePEMEHHBIX>;
KiroueBoe cioBo Struct MoskHO OIycKaTh B TAKOM ONKCAHUH.
[Tpumepsr:

struct Student S;

Student S, S1, S2;

KoMnmistop BbIIEISET MOJ CTPYKTYPHYIO TIEPEMEHHYIO YHCIIO OalTOB, HE
BCEr/la paBHOE CyMME JUIMH OTACNBHBIX TOJICH W3-3a BIMSHHUS JOMOJIHUTEIBLHOTO
(akTopa BHYTPEHHETrO MPECTABICHUS CTPYKTYPHBIX MEPEMEHHBIX, Ha3bIBAEMOTO
BBIpaBHHBaHHWEM. TOYHOE YHMCIIO BBHIICICHHBIX 0aliTOB ONpPENENSeTCsl ¢ TIOMOLIBIO
crannapTHoi QyHkimu Sizeof:

sizeof(struct<ums_rnraGmona>);

Hanpumep, sizeof (struct Student);  BosBparaer 56 6aiir.

MoxHO coBMeNIaTh ONKCAHHWE I1a0JIoHA CTPYKTYPhl M CTPYKTYPHOH
MEepeMEHHON B OJIHOM TIpeUIokKeHUH. Pa3pelaeTcsi BBIMONMHAT MHULIMATU3AUIO
MoJNeil  CTPYKTYpHOW MEPEMEHHOW NpH €€ OomucaHuu. [ mHUnManuzauuu
CTPYKTYPHOH IMEpEeMEHHOW 3HA4YeHHUsS ee TMOJIeH TMEepeuncistoTcss B (PUTypHBIX
CKOOKax B MOPSAIKE, COOTBETCTBYIOMIEMY OIHCAHUIO TIOJIEH.

I[pumep coBmenieHns onMucaHus M1abI0Ha, OMMUCAHUS CTPYKTYPHBIX
MEPEMEHHBIX U MHUIUAIU3AINY T10JIeH TEPEMEHHBIN B OJJHOM IIPEAIOKEHUU:

struct Student // Onucanue wadbroHa cmpyKmypol
{ char *fio; Il @amunus - ykazamenw na char
char Adress[40]; /I Aopec - cmpoxka
int  Age; I/l Bospacm - yenoe
int  oc[4]; Il Oyenxu - yenouuc. Maccus
float sr; Il Cpeonuii 6ann - sewecmesennoe
}
S, S1, // Onucanue nepemennwix S,S1,S2
S2={ "VBaHoB", // u unuyuanuzayus nouei S2

"r. XKnobuwn, yn llpetounas, n.1, k.43 ",
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1991,
{9,6,8,5}, //Mannmanu3anus mos - MmaccuBa (int oc[4];)
0

+H

g mepeMEeHHbIX OJHOTO HTOTrO K€ CTPYKTYpHOIO THIA OIpeneNeHa
onepayus npuceaueanun. Hanpumep, ™MoxHOo 3ammcath S1=S2; [locie
BBITTOJTHEHHUSI TaKOTO OIepaTopa NMPHCBAaMBAaHWSA 3HAUCHHS MOJjel CTPYKTypsl Sl
OyzayT coBIasaTh CO 3HAYSHUSAMH COOTBETCTBYIOIIMX ITOJIEH CTPYKTYpPBI S2.

BuiioskeHHBIE CTPYKTYPBI.

CTpyKkTypy, HMEIOLIYI0 TIOJ€, SBISIONICECS CTPYKTYPOH, Ha3bIBAIOT
BJIO)KEHHOW cTpyKTypoid. II1aGnoH BKIaApIBAEMON CTPYKTYpPHl JOJDKEH OBITh
M3BECTEH JI0 OMMCAaHUS BIOKEHHOH cTpyKTypbl. Hanpumep,

struct fios // Onucanue 8K1a0vl8AeMOL CIPYKIYpbl
{ char *f,*im,*ot; };

typedef struct Student  // Onucanue cobcmeennoco muna MY_Student
{ struct fios fio; /[ none - cmpyxmypa
char Adress[40];
int Age;
int oc[4];
float sr;
} MY _Student;
/* OnrcaHne CTPYKTYPHOH NepeMEeHHOH S ¢ ee MHUIMANn3aImi */
MY_Student S={ {"HUsanos", "Iletp", "Cunoposua"},
"Peka Cox",
1988,
{5,4,5,4},
0

}

JocTyn K 0TAeIbHBIM IOJIAM CTPYKTYPHO# IepeMeHHOI.

s moctyma K TOMSIM CTPYKTYPBI HCIONB3YETCS OMepalus BbIOOpa .
(TOUKa) , C TOMOIIBIO KOTOPOU KOHCTPYUPYETCS COCHIABHOE UMSL:

< HMMs_CTPYKTYpHOU NEPEMEHHOU >.<UMs HOJIS> - COCTMAGHOE UM, TAE .
- olIepanys 66100pa W CCbLAKYU HA nojie (OOBIYHAS TOUKA).

Hampumep, S.Age, S.oc[0], S.oc]i]

HocTtym K  KOMIOHEHTaM  TIOJSI,  SBJISIIOIIUMCSCS  CTPYKTYpOM,
OCYIIEeCTBIIETCS Yepe3 JBe oreparyy Beroopa. Hamprumep,

S.fio.f, S.fio.im, S.fio.ot

CTpyKTypHbIE lepeMeHHbIe H YKa3aTean
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Cunmaxcuc onucanus ykazamens:
<THUI>*<UMs_TIepEMEHHON>;

Takum 00pa3oM, U ONMMCAHUS yKa3aTels Ha CTPYKTYpy AOJDKEH OBITh CO3IaH

HOBBIN THII.

-> - omepauus AOCTyNa K IOJISIM CTPYKTYpHOH MEpEeMEHHOH uepe3 yKasaTellb

(MunyC OombIIe).
ITpumep:

typedef struct Student

{ char fio[30];
char Adress[40];
int  Age;
int  oc[4];
float sr;

} MY _Student; //ums HOBOTO THIIA

MY _Student *S3 // Yxazamenv Ha cmpykmypy

ITprmeps! 0OpaIeHns K MOJIsIM:
S3->Age, S3->0c[0], S3->ocli], S3->fio, S3->sr

ITpumep mporpamm pabOTHI CO CTPYKTypamMu
#include <stdio.h>

main()
{
/* Onucanue wabnona cmpykmypol */
struct Student
{ char *fio; Il @amunus - ykaszamenw na char
char Adress[40]; // Aopec - cmpoxka
int  Age; I/l Bozpacm - yenoe
int  oc[4]; Il Oyenxu - yenouuc. Maccus
float sr; Il Cpeonuii 6ann - eewgecmeennoe
b
struct Student S; // Onucanue cmpyKkmypHou nepemerHou S
inti;
float sr;
S.fio="TlerymxkoB"; //llpucsausanue nonio sHaveHus
printf("Breaute anpec crynenta %sa ",S.fio);
gets(S.Adress); //B600 3nauenus nons
S.Age=1987; [[Tpuceausanue nonio snavenus
S.oc[0]=3; S.oc[1]=5; S.oc[2]=4; S.oc[3]= S.oc[2];
sr=0; //Buiuucnenue cpeonezo banna

for(i=0;i<=3;i++)
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sr=sr+S.oc[i];

sr=sr/4;

S.sr=sr; ITpucsausanue nomo 6bIYUCIEHHO20 3HAYEHUS
[*  Bwi6oo noneui sanucu S */

printf(" Cpeanuii 6amn crynenta %sa", S.fio);

printf(" %d roaa pokaeHus,\n MPOKUBAOIIETO 1O agpecy: %os,",

S.Age,S.Adress);

printf("* pasen %5.2f\n", S.sr);

fflush(stdin); getchar();

return(0);

¥

W3 mpumepa BHUAHO, YTO HWMS TONS CTPYKTYpHl M HMS TEPEMEHHOW MOTYT
COBIMAJIaTh, MOCKOJIBKY Y HHX pa3HbIe OOJACTH BUIAMMOCTH. bojee Toro, mons
pPa3HBIX CTPYKTYp MOTYT coBmaaate. Ho jemaTe Tak He pPEKOMEHIyeTcs,
MOCKOJIBKY ce0sl 3aIyTaTh Jierde, 4eM KOMITUIISITOP.

Buo rkpana nocne evinoinenus npueeoeHHol npozpammel’

Beenute agpec crynenra Ilerymkosa yi. Connednas, .1, kB. 4
Cpenauit 6amn crynenta [letymkosa 1987 roma poxaeHus,
MpOXKUBAroIIETo 1o aapecy: yin. ConHedHas, 1.1, kB. 4, paper 4.00
31ech cepbIM IBETOM BBIIENEH TEKCT, KOTOPHIH MOIh30BaTeh Habpai Ha
KJIaBUaType.

MaccuBsl cTpPYKTYp (3anuceii)

Omnucanue MaccuBa CTPYKTYDP HC OTJIMYACTCA OT OIMMCAaHHs MaCCHBa
OOBIYHBIX NEPEMCHHDIX.

[Tpumep:

Struct Man
char fio[31]; /[ ®O
int  year; // Tox poxIeHHS
float pay; // Oxnan

1
Man d[3], *p=d; // MacCuB CTPYKTYp U3 TPEX IEMEHTOB U
// ykazaTenb, THUIIHATU3UPOBAHHBIN aJpecoM
//TIepBOTO 2NIEMEHTA MacCHBa

Ipumepwvr obpawenus Kk noasim:
d[i].year, (*(d+i)).year, (p+i)->year
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[* IIpumep 6. Tlouck B MaccuBe CTPYKTYP, BBOAMMBIX € KJIaBHATYpbI */

/* damMuINU COTPYAHUKOB, HMEIOIIHUX OKJIAJ BbIlll¢ CpegHero */

#include <stdio.h>
#include <string.h>
#include <iostream.h>

void main()
{
const int Ifio=20, Ipay=5, lo=7, //mimHbI moJieii ¢puo, r.poka., OKJIAAA
Idb=10;
struct Man
{ char fio[lfio+1]; // ¢pmo
int year; // rox posxka.
float pay; /l oxknan
b
Man db[ldb]; /[ maccuB cTpyKTYp

inti, n;

float s; // Cpennuii oxian

puts(""UYmucao 3anmuceii?(1<n<=10)""); cin>>n;
/*BBox maccuBa 3anuceii */

for(i=0; i<n; i++)

{
puts("®amuausn? '); cin>>dbli].fio;
puts("'Tox po:xkaennsi? '*); cin>>dbl[i].year;
puts(*'Oxuan? **); cin>>db[i].pay;
}

/* BbiBOJ MaccuBa 3anuceil B oopMe TaOIuLbI*/
puts(" Ciucok coTpyaHUKOB");

puts(" ");
puts(" | ®PHUO r.p. [ Oxaan | '");
puts(" . ")

for(i=0; i<n; i++)
printf(**|%-20s|% 5d | % 7.2f \n"", db[i].fio, db[i].year, db[i].pay);
puts(" 1 ] ] | ");
puts("'@amMuIuM COTPYAHUKOB, MMEIOIIUX OKJIA/l BbIllle cpeHero');
//Bbraucnenue cpeHero okiaaa
s=0;
for(i=0; i<n; i++)
s+=dbli].pay; // s=s+db[i].pay;
s/=n; /ls=s/n;

/l OnpenesieHue U BbIBOJ (pamMuinii
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for(i=0; i<n; i++)
if(db[i].pay>s) printf(**%-s\n**, dbli].fio);
fflush(stdin); getchar();
}

IMpumep. OnmcaTh CTPYKTYpY ¢ UMeHeM Regrz, conepikairyro clieayroniie mos:
®UO — cTyneHTa
Howmep rpynmnst
Haszpanue npenmera
Jara mocryruieHus paboThI
@O - npenogaBateis, IPOBEPSIOIIECTO PabOTYy.
OreHka o 3a4ere (3a4eT, He3aueT)
Hanucats nporpammy (Peructpaiius KOHTPOJBHBIX pabOT 3a0YHUKOB),
BBITIOJTHSIONIYIO CIICIYIOIIHNE JCHCTBUS:
e BBO/JI C KJIABUATYpPhI JaHHBIX B MacCHUB;

J00aBIATH 3aIIIICH B MaCCHB;
BBIBOJIMTH Ha 9KpaH BCE 3aITHCH B BUC TAOJIHIIEI,
yAAJISTh U3 MacCHBa 3aIUCh C 3aJJaHHBIM HOMEPOM;
OCYIIIECTBIIATH TIOUCK B COOTBETCTBHU C 3aIPOCaMHU:

O YHaJATh BCE 3aITUCH IT0 KOHKPETHOM TPYIIIIE;

O W3MCHATH (HaMIITUIO 3aJaHHOTO CTYICHTA;

O BBIBECTH BCE AaHHBIC O 3aYTEHHBIX KOHTPOJBHBIX paboTax

KOHKPETHOTO CTYACHTA;

® pE3yNbTaTHl IIOUCKA BHIBOJUTH HA IKPaH B BHUJIC TAOJIUIIBL.

ok wbdpE

Pemenne.
Bemonaun ctyneHT
I'pymmer UT-11
HBanenko H.U.
[TpoBepun npenonaBarenb
KpaBuenko O.A.

Jl7ist yrpoIeH st OCHOBHOTO alrOPUTMAa, MOYKHO €r0 Pa3/IeiuTh Ha HECKOIBKO
HoA3aaay:

- mobapneHue 3amucelt (input);

- BBIBOJI 3ammceil B Bujie Ta0auib! (output);

- yIaJeHne 3amnmcH mo Homepy (delnum);

- yIaJieHHe 3amycei 1o KOHKpeTHoi rpymme (delgr);

- 3aMeHa (amunu ctyaenta (change);

- BBIBOJI BCEX 3aUTEHHBIX Pa0OT KOHKpeTHOro Jimia (outstud).
Peanmsyem nepByro noazanady. g atoro papaboraeM anroputM
BBOJIa/mobaBneHns 3anuceil. Ero rpagudeckas cxema n3o0paxkeHa Ha pICYHKE
13.1.
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(input (base,n))
v

Besog m
v

\ nn=n \
4

\ n=n+m \
v

\ i=nn \

na
BBop base;

v
=il

]
T —

< Boaepart )

Pucynox 13.1 — Anroput™ BBoa/100aBICHHS 3alIUCEH B MACCHB 3aIHCEH.
B tabnume 13.2. yka3aHbl THIIBI UCIIOJIB3YEMBIX B aITOPUTME TIEPEMEHHBIX.
Tabmuma 13.2

Nwms Nwmsa nepem.
IIepeM. B Ha C Tun Kommenrapuii
YCIIOBUH
base zaochn | dopManbHBIN MapaMeTp — yKa3aTesb Ha
i CTPYKTYPY
n int DopMabHbII IapaMeTp - KOJIUYECTBO
3amucel B MaCCUBE
i int ITapametp 1uka
m int KonnuectBo 100aBIIsIEMBIX 3alicel
nn int HauanmpHoe
k int ITapameTp [/ BBOJA II0 ITOJISAM

Peanuzyem BTOpyIo moa3agady. Pazpaboraem anroputm BeBoJa 3anuceid. Ero
rpadudeckas cxema n3o0pakeHa Ha pucyHke 13.2.

B Tabmume 13.3. yka3aHbI THITBI UCITONB3YEMBIX B aJITOPUTME MTEPEMEHHBIX.
Ta6muma 13.3.

Nwms Nwms nepem.

Tun KommenTtapuit
nepeM. B Ha C
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YCIIOBHUH

base zaochn dopMallbHBIH TapaMeTp — yKa3aTellb Ha
i CTPYKTYPY
n int Konunuectso 3anuceii Bo Bcelt
CTPYKTYpe
i int ITapamerp HuKIa
i_nach int Homep HavanpHO# 3amucH
i_kon int HoMmep KOHEYHO 3amHcu
wvod int [TapamMeTp Uit OpraHU3aIliK IPOKPYTKH
koef int [TapameTp A5 BEIYHCICHNS KOJTHYIECTBA

3anucell Ha CTpaHUIY

Peanmmsyem Tpethio moa3anady. Pazpaboraem anropuTM yaaneHus 3alucy 1o
HoMepy. Ero rpaduueckas cxema n3odpaxxeHa Ha pucynke 13.2.
B ta6nuie 13.4 yka3aHbl THIIBI UCIIOJIB3YEMBIX B aITOPUTME TIEPEMEHHBIX.

Taobmuua 13 .4.

Nwms Nms mepem.
IIepeM. B Ha C Tun Kommenrapuii
YCIIOBHHI
base zaochn dopMallbHBIH TapaMeTp — yKa3aTellb Ha
i CTPYKTYPY
n int KonunuectBo 3anuceit Bo Beeit
CTPYKTYpe
i int ITapamerp HuKIa
j int ITapamerp HuKIa
k int Homep ynansiemoii 3amucu
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output (base,n)

“Het
3anuceir’

Pucynok 13.2 — Anroput™ BeIBOJA 3aIIUCEH.
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(delnum (base,n))

aa 0 HeT

Beog k

aa
basei=base;:1

HeT
I<n

“Het
3anucen!”

Pucynoxk 13.3. — AropuT™ yIaneHusi 3aIicy 110 HOMEpY.

Peanmmsyem geTBepTyIo moa3angauy. Pazpaboraem anropuT™ yaajieHUs 3aIUCH IO
rpymre. Ero rpadudeckas cxema u3o0pakeHa Ha pucyHnke 13.4.
B Tabmnuie 13.5 yka3aHbl TUITBI UCTIONIB3YEMBIX B aJITOPUTME TIEPEMEHHBIX.

Ta0muua 13.5

Nwms Nms mepem.
IIEpEM. B Ha C Tun Kommenrapuii
YCIIOBHH
base zaochn dopMallbHEBIH TapaMeTp — yKa3aTellb Ha
i CTPYKTYPY
n int Konnuectso 3anuceil Bo Bceit
i i CTPYKTYype
[ int [TapameTp nukna
j int [Tapamerp ruxma
Kk int Homep ynansiemoii 3amucu
grp char Howmep rpynmsr
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delgr (base,n)

“‘Het
3anucen!”

Pucynok 13.4 — Anroput™ yjajeHus 3alMcu 0 Tpymnmne
Peanmuzyem maTyto mnonzamady. PaspaboraeM anropuT™M cMeHBl  (pamutiu

KOHKpETHOTO CTyJeHTa. Ero rpaduyeckas cxema n3odpakeHa Ha pucyHke 13.5. B
Tabmmie 13.6 ykazaHBl THIIBI HCIIOIB3YEMbIX B aJITOPUTME MepEeMEHHBIX.
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change (base,n)

Beop stud

“‘Het

v

3anucen!”

Beop chstud

HeT

Pucynok 13.5 — AnropuT™ cMeHBI (paMHIIMKA KOHKPETHOT'O CTY/ICHTA.

Tabmuma 13.6

Nms Nwmsa nepem.
IIEpeEM. B Ha C Tun Kommenrapuii
YCIIOBUH
base zaochn | ®dopmanbHbIA MapaMeTp — yKaszaTellb Ha
i CTPYKTYPY
n int KonnuectBo 3anuceil Bo Bceit
CTPYKTYpe
i int ITapameTp 1uKiIa
j int [Tapamerp nuKIa
stud char HauaneHast pamunms cTynenTa
chstud char Koneunas ¢paMumms cTygeHTa

Peanuzyem mectyro noazanady. PazpaboTaem anroputm BbIBOJA 3aYTEHHBIX paboT
KOHKpeTHOro cTyaeHTa. Ero rpaduueckas cxema nzo0dpaxeHa Ha pucynke 13.6. B
Tabmmie 13.7 ykazaHBl THIIBI HCIIOIB3YEMbIX B aJITOPUTME MEePEMEHHBIX.
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outstud (base,n)

Beop stud

“Het
3anucen!”

Pucynok 13.6. — AnropuT™ BBIBOIA 3aUTECHHBIX PA0OT KOHKPETHOI'O CTYICHTA.

Tab6muma 13.7

Nwms Nwms nepem.
nepeMm. B Ha C Tun KomMmeHnTapuit
YCIIOBHH
base zaochn DopMasbHBII TapaMeTp — yKa3aTesb Ha
i CTpYKTYpPY
n int KonnuectBo 3anuceii Bo Bcelt
i i CTPYKTYpE
[ int [TapameTp nukna
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k int [TapameTp A mojicueTa 3a4TEHHBIX
paboT
stud char QDamunus cTyJeHTa

OCHOBHO¥ aNTOPUTM BHITJISITUT CIIEIYIOIUM 00pa3oM.

Havano

HeT
0 1 2 3 4 5 6 UHave
. Y A A Y Y Y
Y t del del h “‘Henp
Bbixon , outpu elnu elgr| || |chang| || |outstu )
input(b BBO]
asen) t(bas| || |m(bas (bas e(bas d(bas
‘ e,n) e,n) e,n) e,n) en)

Pucynok 13.7 — OcHoBHOI anroput™ (K- mapaMeTp JUIsi OpraHu3aluyd MEHIO)

JIncTHHT IporpaMmai:

/* Bemmomaun crynent rpynmnst UT-11 MBanenko Hukura Uropesuy */

#include <stdio.h>

#include <conio.h>
#include <string.h>
typedef struct Regrz

{

char fios[21];
char gr[6];
char subj[7];
char date[10];
char fiop[21];
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char zach[8];

} zaochn;
void input (zaochn *base, int *n);
void output (zaochn *base, int n);
void delnum (zaochn *base, int *n);
void delgr (zaochn *base, int *n);
void change (zaochn *base, int n);
void outstud (zaochn *base, int n);

main()
{
int k,n;
zaochn base[100];
k=7;
n=0;
while (k!=0)
{
textcolor(11);
textbackground(1);
clrscr();
puts(“\t\t "),
puts("\t\t I'maBHOE MEHIO. ");
puts(“\t\t Bribepure neticTue: ");
puts(“\t\t T ");
puts("\t\t]] 1 | Iob6asienue 3amucu(-ceii) "),
puts("\t\t — —| —";
puts("\t\t]] 2 | BeiBo 3amceil Ha 9KpaH B BHJE TaOIHIBI ");
puts("\t\t {— —| ");
puts("\t\t]| 3 | Y naneHue 3anucu mo HoMepy ");
puts("\t\t — — ");
puts("\t\t|| 4 | V nanenue 3anucu(-ceil) mo KOHKpeTHOH rpymme || ");
puts("\t\t | —";
puts("\t\t]] 5 | 3ameHa (haMHIMK CTYIEHTa ");
puts("\t\t { —™;
puts("\t\t]] 6 | BhIBO BCEX 3aUTEHHBIX Pa0OT KOHKPETHOTO JIKIA || ");
puts("\t\t| |
puts("\t\t|| 0 | 3aBepiieHne padoTHI MPOTPaMMBI |I|| ");
puts(“\t\t ");

printf ("\t\tBam Be160p(0-6):");
scanf ("%d",&Kk);
switch (k)

{

casel: {
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input(base,&n);
puts("lo6aBnenue 3anucu(-ceit) okoHueHo. Haxxmure mro0yro
KIIaBHIILY JUIS TIPOAOIDKEHHs...");
getch();
¥
break;
case 2: {
output(base,n);
puts("BsiBox 3amucu(-ceit) okonueH. Haxxmure ro0yro
KJIaBUILY JUI IPOAOJIKEHHUS...");
getch();
¥
break;
case 3:{
delnum(base,&n);
puts("Y nanenue 3anvcu okoHueHo. Haxmute mo0yro
KJIABHIITY JUIS TTPOJIOJKEHHS...");
getch();
}
break;
case 4:{
delgr(base,&n);
puts("Y manenue 3anucu(-ceit) okondeno. Haxxmure mo0yio
KJIaBUILY JUI IPOAOJIKEHHUS...");
getch();
¥
break;
case5: {
change(base,n);
puts("Uzmenenue 3anucu(-ceit) okonueno. Haxxmute moOyro
KJIABUIITY JUIS IPOJIOJKEHHUS...");
getch();
}
break;
case 6: {
outstud(base,n);
puts("BsiBox 3amucu(-ceit) okonueH. Haxmmure mo0yro
KJIaBUILlY JUI IPOAOJDKEHHUS...");
getch();
}
break;
case 0: {
textcolor(14);
clrscr();
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puts("Beixoz... Haxxmure mo0yro KiaBumry Juis
MPOJOIKEeHHS...");

getch();
}
break;
default : {
textcolor(12);
clrscr();
puts("Hemnpasuibnblit BBoa! BBogute uucio ot 0 go 6!");
getch();
}
break;
}
}
return(0);
}
void input (zaochn *base, int *n)
{ //DyHKIWS 171 BBOAA/I00ABIEHUS 3aITUCEd B CTPYKTYPY
int i,m,nn,k;
textcolor(10);
clrscr();

puts("Beaute xon-Bo 3ammceii:");
scanf("'%d",&m);

nn=*n;

*n+=m;

for (i=nn;i<*n;i++)

if (i%21==0||nn!=0&&i==nn)

clrscr();
k=4;

puts(" | I
|

|
T 1");
puts(" | Ne | ®UO cTyneHTa | I'p. | [Ipeam. | Jara m.p. |
OUO mpenogaBaTes | Om. | ");
puts(" } | | | |
| | | u).
| | 1 /)

}
printf(" | %3d | ",i+1);
scanf(%s",&base[i].fios);
gotoxy(26,k);
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puts(

printf(" | ");

scanf ("%s",&base[i].gr);
gotoxy(32,k);

printf(" | ");

scanf ("%s",&base[i].subj);
gotoxy(39,k);

printf(" | ");

scanf ("%s",&base[i].date);
gotoxy(49,k);

printf(" | ");
scanf("'%s",&base[i].fiop);
gotoxy(70,k);

printf(" | ");

scanf ("%s",&base[i].zach);
gotoxy(78,k);

printf(" | \n");

k++;

}

}

void output (zaochn *base, int n)

{

//DyHKIHMS T BBIBOA 3aITUCEH B BUJC TaOIHUIIBI

inti,i_nach,i_kon,vvod,koef;
clrscr();
if (n>0)

{

i=0;

koef=0;
i_nach=0;
i_kon=17;
vvod=0;

while (vvod!=27)

puts(" |

{
if (i%(17+koef)==0[ji==n)
{

if (i1=0)
{

] u).
b

| n).
2
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if (i_nach>0) printf("Haxxmure \"Backspace\" mis
IIPOKPYTKHU TeKcTa BBepx.\n");
if (i<n) printf("Haxwmure \"Enter\" x1s npokpyTku Tekcra

BHU3.\n");
printf("Haxxmure \"ESc\" qs Beixoma.\n™);
vvod=getch();
switch (vvod)
{
case 8 : if (koef>0)
{
i_nach=i_nach-1;
koef--;
}
break;
case 13 :if (i_kon<n)
{
i_nach=i_nach+1;
koef++;
}
break;
}
clrscr();
puts(" | | I | I

T ")
puts(" | Ne | ®UO crynenra | I'p. \ [penm. | [Hara m.p. |
®OUO npenoxasarens | Ouw. | ");

puts(" F—rt I I I
| | | u).
| | 1 )
}
if (i_nach+17<n+1) i_kon=i_nach+17;
else i_kon=n;

for(i=i_nach;i<i_kon;i++) printf(" | %3d | %-20s | %-5s | %-6s | %-
9s | %-20s | %-7s | \n",i+1,basel[i].fios, base[i].gr, base[i].subj, base[i].date,
base[i].fiop, base[i].zach);
if (vwod==27)
"l | | | L
|

] | u).
b

puts(

¥
¥

else puts ("Her 3anuceii st BeiBogal™);
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void delnum (zaochn *base, int *n)

{ //DYHKIWS A7 yIAJIeHHe 3aIHiCH 110 HOMepy
inti,jk;
textcolor(13);
clrser();
if (*n>0)
{

puts("Beemure Ne ynassiemoii 3anucu:");

scanf("%d",&K);

for (i=k-1;i<*n;i++)

for(j=0;j<22;j++)
{

if (j<22)

{

base[i].fios[j]=base[i+1].fios][j];

base[i].fiop[j]=base[i+1].fiop[j];

}
if (j<11) base[i].date[j]=base[i+1].date[j];
if (j<9) base[i].zach[j]=base[i+1].zachlj];
if (j<8) base[i].subj[j]=base[i+1].subj[j];
if (j<7) base[i].gr[j]=base[i+1].gr[j];

}
*n=*n-1;
}

else puts ("HeT 3anuceit mist ynanenus!");
}
void delgr (zaochn *base, int *n)
{ //DyHKIHS 1)1 yOaJeHus 3auceil Mo KOHKPETHOH Ipyrie
intijk;
char grp[6];
textcolor(11);
clrscr();
if (*n>0)

{

puts("BBenure Ha3BaHWMe TPYNIIBI U1 yAAIECHUS 3amucu(-ceit):");
scanf("%s",&grp);
i=0;
while (i<*n)
if (strcmp(base[i].gr,grp)==0)
{
for (k=i;k<*n-1;k++)
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for (j=0;j<22;j++)
{

if (j<22)
{
base[K].fios[j]=base[k+1].fios[j];
base[K].fiop[j]=base[k+1].fiopl[]j];

}
if (j<11) base[k].date[j]=base[k+1].date[]];
if (j<9) base[k].zach[j]=base[k+1].zach[j];
if (j<8) base[k].subj[j]=base[k+1].subjlj];
if (j<7) base[k].gr[j]=base[k+1].gr[j];
}

*n=*n-1,
}
if (strcmp(base[i].gr,grp)!=0) i++;

} .

else puts ("Her 3anmceit xst ynanenns!");

}

void change (zaochn *base, int n)
{ //@yHKIMS 1715t cMeHBI GaMIIIMK CTYIICHTA C 3aaHHOH Ha 3aJJaHHYIO
inti,j;
char stud[21],chstud[21];
textcolor(12);
clrscr();
if (n>0)
{
puts("BBeaure HauanbHYIO haMuimio ctyaeHra:");
scanf("%s",&stud);
puts("Beaute pamunuto cTyaeHTa s CMEHBI:");
scanf("%s",&chstud);
for (i=0;i<n;i++) if (strcmp(base[i].fios,stud)==0) for (j=0;j<22;j++) if
(strlen(chstud)+1>j) base[i].fios[j]=chstud[j];

else
base[i].fios[strlen(chstud)+1]="0";
else puts ("Her 3amuceii mis n3menenus!");

¥
void outstud (zaochn *base, int n)

{ //@YHKIHS 1715 BRIBOJA 3aYTEHHBIX pabOT KOHKPETHOTO JINIA
intik;

char stud[21];
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clrscr();
if (n>0)
{
puts("BBeaute damMmiuio cTyneHTa U1 BBIBOAA 3amucH(-ceit):");
scanf("'%s",&stud);
k=0;
for (i=0;i<n;i++) if
(stremp(basel[i].fios,stud)==0&&strcmp(base[i].zach,"3auet")==0) k++;
if (k>0)
{

puts(" | T T T T

n

I T 1"
puts("| No | ®OUO cryneHta | I'p. |Hpez[M. |I[aTa n.p.| 0140}
MpenoiaBaTes | Orr. |");

puts(" | ] | I I

i(zl;

for (i=0;i<n;i++)
if (strcemp(baseli].fios,stud)==0&&strcmp(base[i].zach,"3auer")==0)
printf(" | %3d | %-20s | %-5s | %-6s | %-9s | %-20s | %-7s | \n" k,base[i].fios,
base[i].gr, base[i].subj, base[i].date, base[i].fiop, base[i].zach);

puts(

| | n);
¥

else printf ("Y crynenta %s HeT 3aureHHbIX pador!\n”,stud);

}

else puts ("Her 3amuceii s BeiBoga!");

¥
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TecThI:
beu1 co3nan maccuB U3 25 3ammcen:

Ne |®UO crypeHTa Ip. MNpegm. |Oatan.p. ®UO npenopasatens Ou,.
1|MeTtpos ocC mat 11.11.2006|ABakaH 3aver
2|MeTpos. ocC du3 12.11.2006|KypbaTtoBa 3ayeT
3|NeTpos ocC du3 13.12.2006|KpaBuyeHKo He3auyeT
4|MeTpoB ocC MHO 14.01.2007 |KpoTeHoK 3aveTt
5|MeTtpos oC du3 16.01.2007 | ApobbiweBckuii 3aver
6|MeTtpos oC MHO 17.02.2007|KoBanes He3saueT
7|NeTpos ocC dus 18.02.2007 [Apyak 3aveTr
8|MeTpos ocC mart 21.03.2007|ABaksaH He3ayeT
9|Cupopos n3a du3 11.10.2006|Kypb6aTtoBa 3aver

10|Cupgopos n3s dus 12.10.2006|KpaBuyeHKko 3aueTr
11|Cupopos ns MHO 13.10.2006|KpoTeHoK HesauyeT
12|Cnpopos na du3 14.10.2007|ApobbiweBcKkuii 3avet
13|Cupgopos n3a MHO 11.11.2006|KoBanes He3saueT
14|Cupgopos ns dus 12.11.2006|Apyak He3auyeT
15|Cunpgopos na mart 13.12.2006|ABakaH He3ayeT
16|MBaHoOB MK du3 14.01.2007|Kypb6atoBa 3aveT
17|MBaHoB MK dus 16.01.2007|KpaByeHko 3aver
18|BaHoOB MK MHO 17.02.2007 |KpoTeHoK 3aveTt
19|MBaHoB MK du3 18.02.2007 |ApobbiweBcKnit 3aver
20|VBaHoB MK MHO 21.03.2007|Kosanes He3saueT
21|MBaHOB MK du3 22.03.2007|Apuak He3auyeT
22|WBaHoB MK maT 23.03.2007|ABakaH He3aver
23|VBaHoB MK du3 01.04.2007|Kyp6aToBa 3aveTt
24|PblbuH ocC MHO 16.01.2007|KpaByeHKo 3ayeT
25|PblbuH 0oC UHO 18.02.2007|KpoTeHoK Hesaver

1. Ypanenwue 3amucu 1Mo HOMEPY

k=20
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Ne |®UO crypeHTa Ip. Mpegm. |Oatan.p. ®UNO npenogasartens Ou,
1|MeTpos ocC mat 11.11.2006]|ABakaH 3a4eT
2|NeTpos ocC dus 12.11.2006(KypbaToBa 3aver
3[MeTpos (o]6 dus 13.12.2006|KpaByeHko HesaueT
4|MeTpos oC UH 14.01.2007|KpoTeHoK 3aver
5|NeTpos ocC dus 16.01.2007|OpobbiueBcKkuin 3auer
6[MeTpos (o]6 UHP 17.02.2007|KoBanes He3ayeT
7|Netpos oC dus 18.02.2007|Apyak 3aver
8[MNetpos oC mar 21.03.2007|ABaksaH He3aueT
9|Cupgopos ns dus 11.10.2006|KypbaToBa 3auer

10(Cupopos 1E] dus 12.10.2006|KpaByeHKo 3a4eT
11{Cnpopos n3 WUHP 13.10.2006|KpoTeHok He3ayeT
12|Cupopos n3 dus 14.10.2007 |OpobbiueBckuit 3auer
13(Cupopos n3 UH 11.11.2006|KoBanes HesayeT
14(Cupopos n3 dus 12.11.2006|Apyak HesayeT
15(Cnpopos 1E] mat 13.12.2006|ABakaAH He3ayeT
16|MBaHOB MK du3 14.01.2007|Kypb6aToBa 3aver
17|WBaHoB MK dus 16.01.2007|KpaBueHko 3aver
18({MBaHoB MK UH 17.02.2007|KpoTeHok 3a4eT
19(MBaHoB MK UHP 21.03.2007|KoBanes He3ayeT
20|WBaHoOB MK dus 22.03.2007|Apuak HesaueT
21|NBaHoB MK mar 23.03.2007|ABaksaH He3aueT
22(MBaHoB MK dus 01.04.2007|KypbaToBa 3auer
23(PbI6UH ocC UH 16.01.2007|KpasueHko 3auer
24(PbIbuH oC WUH 18.02.2007|KpoTeHok He3ayeT
2. BBIBOI[ 3a4YTCHHBIX pa60T KOHKPETHOI'O JIMIa.

stud="TIerpos’

Ne |®UO cTypeHTa Ip. Mpegm. |Oatan.p. ®UNO npenogasatena Ou,
1|MeTpos ocC mar 11.11.2006)|ABakaH 3aver
2|MeTtpos oC du3 12.11.2006|Kyp6aTtoBa 3aveTt
3|MNeTpos ocC MHO 14.01.2007 |KpoTeHOK 3aver
4{Netpos ocC du3 16.01.2007 | ApobbiweBcKuii 3ayeT
5|MeTtpos oC du3 18.02.2007|Apyak 3auer

3. VYnanenue 3amnucei Mo KOHKPETHOM TPYIIIIE.

grp="0C'
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Ne |®UO crypeHTa Mp. Mpegm. |Oatan.p. ®UO npenopasatens Ou,.
1|Cuaopos n3 dus 11.10.2006|KypbaTtoBa 3a4eT
2|Cnpopos n3a du3 12.10.2006|KpaByeHko 3aver
3|Cuaopos ns3 MHO 13.10.2006|KpoTeHokK HesaveT
4|(Cupopos ns dus 14.10.2007|ApobblweBcKuii 3a4eT
5(Cupopos na MHO 11.11.2006|KoBsanes He3aueT
6|Cnaopos n3a du3 12.11.2006|Apyak He3aueT
7|(Cvpopos n3a mart 13.12.2006|ABakaH He3auyeT
8|UBaHoOB MK du3 14.01.2007|Kypb6atoBa 3aveT
9|M1BaHOB MK du3 16.01.2007|KpaByeHko 3aver

10|MBaHOB MK UHO 17.02.2007 |KpoTeHoK 3aveTt
11|MBaHoB MK du3 18.02.2007 |ApobbiweBcKnit 3aver
12|MBaHoB MK MHO 21.03.2007|KoBanes He3aueT
13|MBaHoB MK dus 22.03.2007|Apuak He3ayeT
14|NBaHoB MK mat 23.03.2007|ABaksaH He3aueT
15|MBaHoB MK du3 01.04.2007|Kyp6aTtoBa 3aver
4. Cmena haMwmu CTy/ICHTA.

stud="MBanog"; chstud="Tlerpenko'

Ne |®UO ctypeHTa Mp. MNpeam. |Oata n.p. ®UNO npenogasatena Ou,
1|Cnpopos n3a du3 11.10.2006|Kyp6aTtoBa 3aver
2|Cupopos n3a du3 12.10.2006|KpaBuyeHKo 3aueTr
3|Cuaopos ns MHO 13.10.2006|KpoTeHoK He3auyeT
4|Cnpgopos na du3 14.10.2007 | ApobbiweBcKuii 3avet
5|Cnaopos n3a MHO 11.11.2006|KoBanes He3saueT
6(Cnaopos ns dus 12.11.2006|Apyak He3auyeT
7|Cnaopos na maT 13.12.2006|ABakaH He3aver
8|MNeTpeHko MK du3 14.01.2007|Kypb6aTtoBa 3aver
9|MeTpeHKo MK du3 16.01.2007 |KpaB4yeHKo 3auet

10|MeTpeHKO MK MHO 17.02.2007 |KpoTeHOK 3aveTt
11|NeTtpeHKo MK du3 18.02.2007 | ApobbiweBckuii 3aver
12|MeTpeHKo MK MHO 21.03.2007|KoBanes He3auyeT
13|MNeTpeHKO MK dus 22.03.2007|Apuak He3ayeT
14|NeTpeHKoO MK mat 23.03.2007|ABaksaH He3aueT
15[NeTpeHko MK du3 01.04.2007|Kypb6aTtoBa 3ayer
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14 COPTUPOBKA
B ocHOBy »TOro aHanmmM3a 3akiajgsIBacTCs HOHATHE 3((eKTHBHOCTH
anroput™a. IIpy H3yd4eHUM JUCLMIIIMHBI AKTUBHO HUCIOJB3YIOTCS CBEIEHMUS,
MOJYy4YEHHBIE CTYI€HTAMU U3 KYPCOB BBICIIEH MaT€MAaTHKH, TEOPUH BEPOATHOCTEH,
MH(QOPMATHKH, TPOTPAMMHPOBAHHS Ha S3bIKaX BHICOKOT'O YPOBHSL.

14.1 O0mue cBegeHns

CopTHpoBKa — 3TO oOIepauus, YIOPSAOYMBAIOIIAS TOCJIEI0BATEILHOCTD
(MaccuB) nyeMeHTOB Mo KiIoyaM. Killou — 3T0 HEKOTOpOe YHCIOBOE CBOWCTBO
alIeMeHTa MaccuBa. T. €. KaKIOMY DJIEMEHTY MacCHBa CTABUTCS B COOTBETCTBHE
HEKOTOPOE YHCII0, Ha3bIBAEMOE KITFOUOM 3JIEMEHTA.

Eciu MBI HMeeM YUCIIOBON MacCHB, TO KIIIOU AJIEMEHTA — 3TO CaM 3JIEeMEHT. B
3TOM CiTydae COPTHPOBKA MAaCCHBA — 3TO YIIOPAAOYMBaHNE MacCcHBa (TIepecTaHOBKa
€ro J2JIEMEHTOB) TaKWM 00pa3oM, YTOOBI IOJyYHJIaCh HEyOBIBAIOMIAs WIIN
HEBO3paCTaroIast OCIIEA0BATEIHEHOCTb.

Ecnm xaXkmplid 3JIEMEHT HCXOAHOTO MacCHBa TIPeNCTaBiIseT coOoi cioBa,
COCTaBJICHHBIE M3 OYKB pyCCKOTO ajipaBHTa, TO KIIIOY, 10 KOTOPOMY MOXET OBITh
YIIOpSZI0UeH MacCUB, CBSI3BIBAETCS C MOPSIKOBBIM HOMEpOM OYKBHI B aJipaBHTE.
Ilo 3ToMy NpUHIMITY YIOPSJOYMBAIOTCS CJIOBa B CIOBApSX — U3 JIBYX CJIOB
MEPBBIM MTOMEIIACTCS TO CIOBO, KITI0U KOTOPOTO MEHBIIIE. 3/1eCh IPUHUMACTCS, YTO
oTCyTCTBHE OYKBHI (T.€. IMycTas CTpPOKa) MMEeT MEHBINWH K09, 4eM Iodas
npyras OykBa. Tak cioBo "cTyneHT' moMeniaercss B cJOBape Mepeia CIOBOM
"cTyneHTka".

Ecnu cnoBa cocTtoAT u3 OYKB pa3HbIX andaBUTOB W nudp, Kak, Hampumep,
nMeHa (alioB W TAmokK, TO JIF00ast mudpa UMeeT MEHBIIUH K04, YeM Jrodas
OykBa, a ;mo0as maTnHCKas OyKBa MMEEeT MEHBIINH KIIIOY T10 CPAaBHEHHUIO C JTF000H
pycckoii OykBoii. [Ipu copTHpOBKe TaKMX UMEH B KauecTBE KJIOYa MCIIONIB3YETCs
KOJI CHMBOJIA B HEKOTOpPOH KOJI0BOM TaOmwuipl. [1o 3TOMy NMpUHIMITY, HAIIpUMeEp,
OTCOPTUPOBAHBI MMEHA BCTpPOeHHBIX QyHKumiA MS Excel B xateropuu "TlosHbii
anaBUTHEI TepedeHb". OTOT MPHHIMI YIOPSAOYMBAHUS €IIe HAa3bIBAIOT
JIEKCHKOTpahMIeCKIM TOPSIKOM FITH PACIINPEHHBIM aI()aBUTOM.

Pa3pa0oTKOl  pa3iIWYHBIX  aJTOPUTMOB  COPTHPOBKM  HWH(popMmanuy,
XpaHALIeHCs B ONMEpaTHBHOW MaMATH KOMITBIOTEpAa WM Ha ero KECTKOM JIHCKE,
MPOTPaMMHUCTHI 3aHUMAIOTCS YK€ AaBHO. MIHTepec k 3Toil mpobieme 00yciaoBieH
TEM, 9TO IT0 MHEHHIO CTIEINATNCTOB 25% Bcero BpeMeHH 00padoTKH HH(OpMAITIH
pacxomyercsi Ha COPTHPOBKY JaHHBIX.

SIcHO, 4YTO C OTCOPTHPOBAaHHBIMH JAHHBIMH pPaboOTaTh Jierde, 4YeM C
MIPOU3BOJIEHO PACIONOKEeHHBIMU. Korjma saeMeHThl OTCOPTHUPOBAHBI, TO IPOIIE
HANTHU HYXHBIN 3JIEMEHT WIH YCTaHOBHUTD, YTO €0 HET.

YTOYHNM TEPMHHOJIOTHIO.
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Ecnu snemeHTsl MaccuBa CBsI3aHbl OTHOUIEHUSIMH a, <@, <---<3,,, TO

TOBOPSIT, YTO MAacCHB YIOPSAZOYEH MO BO3PAacTaHUIO. Takas yHoOpsIOYEHHOCTDH
MpeAIoaraeT, YT0 B MaCCUBE HET OIMHAKOBBIX AJIEMEHTOB.
Ecnu asnmemeHTHl MaccWBa CBA3aHBl OTHOLICHUSAMH a,<a, <---<a, ,, TO

roBOpPAT, YTO MAaCCUB yHOpsAAO04YCH 110 HeyﬁblBaHl/llO. Takas YHOpAAOUCHHOCTD HE
HUCKJIFOYACT HAJIMYUEC B MaCCUBC OJJMHAKOBLBIX DJICMCHTOB.
Ecnu »sneMeHTBl MaccHBa CBsi3aHbl OTHOIIEHUSIMH a,>a, >--->a,,, TO

TOBOPAT, YTO MACCHUB YIIOPAAOYCH IIO yﬁI)IBaHI/IIO. Taxkas YIHOPAAOUYCHHOCTD
npeamnojaracTt, YTo B MaCCMBEC HET OJIMHAKOBBIX 3JICMCHTOB.
Ecnu »neMeHTBl MaccHBa CBsi3aHbl OTHOIIEHUSIMH a,=za, =2---=2a,,, TO

TOBOPAT, YTO MAaCCHUB YyHOPAOOYECH 110 HEBO3PACTAHUIO. Taxkas YHoOpAA04YCHHOCTD
HC UCKIIOYACT HAJITMYHUEC B MaCCHUBC OAMHAKOBBIX 3JICMCHTOB.

14.2 Knaccuuxanusi MeTOA0B COPTHPOBKH

Bce MeTombI COPTUPOBKH MOXKHO Pa3JeiIuTh Ha TSTh TPYIIIL:

1) MeTombl U3BJICUCHU,

2) METOJbI BKIFOUCHHUS;

3) MeToabl OOMEHOB;

4) METOJbI CIUSHMS;

5) MEeTOJbI pacmpeielieHusl.

OO011asi KOHIICTIIIMS METO0B M3BJI€YEeHHMs 3aKII0YacTCs B CISAYIONIEM: U3
HCXOJHOI'0 MacCHBa M3BJIEKAECTCS MUHMMAJIBHBIM 3JIEMEHT U MEHSIETCS MECTaMHU C
MIEPBEIM DJIEMEHTOM MAcCCHBa, 3aT€M H3BJICKACTCS MHHUMAIBHBIA JJIEMEHT W3
YacTH MAacCHBa, HAYMHAS CO BTOPOTO AIIEMEHTA, M MEHICTCS MECTaMHU CO BTOPHIM
aJieMeHTOM U T. A. [locnennuit pa3 MUHUMATBHBINA DJIEMEHT BBIOMpPAETCS U3 JABYX
MOCJICTHUX ~ AJIEMEHTOB ~ MaccuMBa. B pesynbTrare  IOJNYYHUTCS  MAcCCHUB,
VIIOPSITOYEHHBIH 110 HeyOBIBAHUIO.

Paszmnunaple METOOBI M3BJIEYEHHS OTIMYAIOTCS OOBLEKTOM  H3BJICYEHHUS
(MUHUMANBHBIA WM MaKCHUMAJbHBIA DJIEMEHT) U, COOTBETCTBCHHO, OOBEKTAMHU
MEPECTAHOBKHU (MIEPBBIN MM TOCIICIHUNA 3JICMEHT), a TAKXKE YCIOBUEM OKOHYAHHUS
mpoliecca COPTUPOBKH.

B kadecTBe mpuMepa pacCMOTPUM CIIEIYIOIIMI MacCHUB:

do dy dy ds dq ds ds dy
8 1 3 0 4 8 0 3

BribepeM MUHHMATBHBIA DJIEMEHT W3 BCEX JJIEMEHTOB MaccuBa: az=0 u
TIEPECTABHM €T0 C TIEPBBIM AJIEMEHTOM MaccHBa. [lonydynmM cleayronuii MacCHB:

do di do as as ds dg az
0 1 3 8 4 8 0 3

Tenepr BeIOEpEeM MUHUMAJBHEIN 3JIEMEHT U3 DJIIEMECHTOB MacCHBA aj, ay,..., a7

(370 251eMeHT ag=0) 1 epecTaBUM €ro ¢ IEMEHTOM a;. [lomyuum:

do dy do ds dq ds ds dy
0 0 3 8 4 8 1 3
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I[aJ'IBHCfIHIHC I1aruv 1o COpTUPOBKE MaCCHBa MPUBCICHBI HUKC!

do di do as s ds dg ay
0 0 1 8 4 8 3 3
0 0 1 3 4 8 8 3
0 0 1 3 3 8 8 4
0 0 1 3 3 4 8 8
0 0 1 3 3 4 8 8

Unes MeTo10B BKJIKOYEHHUSA COCTOUT B TOM, YTO CHauaja MEPBBIA IEMEHT
MaccuMBa paccMaTpUBaeTCsd KakK YIOPSJAOYEHHBIH MacCMB M B 3TOT MAacCHUB
BKJIIOYAETCSl CIEIYIOIIUI 3IEeMEHT MCXOJHOTO0 MacCHuBa TaK, YTOOBI MOIYYHIICS
VIOPSIIOYEHHBI MO0 HEYyOBIBAHMIO MAacCHB M3 JABYX DJJEMEHTOB. 3aTeM B
TIOJTYYEHHBIN YIOPSIAOYEHHBIN MacCUB BKIIIOYAETCS TPETUN IJIEMEHT MacCHBa TaK,
9TOOBI OMATH-TAKU MOJYUHIICS YIMOPSAAOUYCHHBIH MaccHB. [Iporiecc mpoaomkaeTes
JIO TeX TOp, MoKa He OyaeT BKIIOUEH MOCTIeHUN JIEMEHT.

Paznuunple  anropuTMBI  BKJIIOUEHHUS OTJIMYAIOTCSA CIocOOaMu  BBIOOpa
dIIEMEHTa Uil BKJIIOUEHUS, Croco0aMH ONpeAeNieHHs MeCTa BKIIOUYCHUS W
METO/IaMU CaMOT'0 BKJIFOUEHHUSL.

B kadecTBe nmpumepa pacCMOTPHUM TOT YK€ MACCHB:

do dy do ds g ds ds ay

8 1 3 0 4 8 0 3

[Tocne BIItOUEHUS dJIeMEHTa ;=1 B MacCUB, COCTOSIINI U3 OJTHOTO dJIeMEHTa
2p=8, MOJIYYUTCs CIACTYIONUI MacCHUB:

do dai dy ds ds dsg ds az
1 8 3 0 4 8 0 3
Janee BkiIoYaeM 3JI€MEHT a,=3 B MacCHUB ag, a;. [lomyunm:

do dy do ds g ds ds ay
1 3 8 0 4 8 0 3

HpOJIOJ'DKaf{ 9TOT MpoHecC, ™Mbl MOCJICAOBATCIIBHO 6y21€M nojy4aTtb
CJIEAYIONIUE COCTOAHUA MaCcCHUBa:

do dy dp ds dq ds ds dy
0 1 3 8 4 8 0 3
0 1 3 4 8 8 0 3
0 0 1 3 4 8 8 3
0 0 1 3 3 4 8 8

Unes merogoB 00MeHOB COCTOUT B CIEAYIOIIEM: B HCXOJHOM MAacCHBE
BEIOMpaeTcsl mapa 3JIEMEHTOB, M OHU CPaBHUBAIOTCS MeEXITy coOoil. Ecmu ux
MOJIOXKCHHUE HE YIOBJICTBOPSCT TPCOOBAHHIO YIIOPSIOYCHHOCTH, TO JJICMCHTBI
MIePECTABISIIOTCS. 3aTeM BBIOMpAeTCs CIEAYIoNIas rapa 3JIEMEHTOB M TaK JI0 TeX
Op, TIOKa HE TOJIyYHM YIOPSIIOYSHHBINA MACCHB.

Paznnunble anropuTMbl OOMEHOB OTJIMYAIOTCS CIIOCOOAMH BEIOOpA IMaphl
JJIEMEHTOB U CPAaBHCHHS M TIEPECTAHOBKH, a TAKKE YCIOBHSIMH OKOHYAHWHS
MPoIecca COPTHPOBKH.
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B kadecTBe mpumepa pacCMOTPUM COPTHUPOBKY MO HEYOBIBAHHMIO TOTO IKE
MaccHBa:

dp ai do as as ds dg az

8 1 3 0 4 8 0 3

CpaBHHM TiepBbIE [Ba OJIEMEHTa W IIEPECTABUM HX B COOTBETCTBHHU C
TpeOoBaHNe HEyObIBAHHUS:

do dy do ds dq ds ds ay
1 8 3 0 4 8 0 3
Teneps mpoenaeM Ty K€ MPOUEAYPY IJIs SJIEMEHTOB a; U ap. [Tomyuum:
dp ai do as as ds dg az
1 3 8 0 4 8 0 3

[Ipomomxkast 3TOT mpomecc, MBI TOCIEIOBATENFHO OymeM MOoIydaTh
CJIeIyIolIe COCTOSHUS MacCUBa:

do dy do ds dq ds ds dy
1 3 8 0 4 8 0 3
1 3 0 8 4 8 0 3
1 3 0 4 8 8 0 3
1 3 0 4 8 8 0 3
1 3 0 4 8 0 8 3
1 3 0 4 8 0 3 8

3aKOHYMJICS TIEPBBIA MPOCMOTP MacCHBa. B pe3ymbTaTe MacCHUB HE
VIIOPSITOYMIICS, HO MAaKCUMAITFHBIN DIIEMEHT MAcCCHBA 3aHSUI CBOC OKOHYATEIHHOE
MECTO — B KOHIIE MacCHBa. Tenepb MOBTOPUM NPOIIeCC JUIsl 3JIEMEHTOB ag, a1,..., 3.

do dy dp ds dq ds ds dy
1 3 0 4 8 0 3 8
1 0 3 4 8 0 3 8
1 0 3 4 0 8 3 8
1 0 3 4 0 3 8 8

[Tocne okoHUAaHUS BTOPOTrO MPOCMOTPa MACCHBA [1BA MOCIECTHUX HJIEMEHTA
3aHSUIM CBO€ OKOHYaTenpHoe MecTo. lIpoBeneM TpeTtwii mpocMoTp MaccuBa 6e3
ACCMOTPEHHS IBYX MOCIEIHUX HJIEMEHTOB.

do dy do ds dq ds ds dy
0 1 3 4 0 3 8 8
0 1 3 0 4 3 8 8
0 1 3 0 3 4 8 8

Ve TpU TMOCIETHHX DJIIEMEHTa 3aHsJId CBOM OKOHYATeNbHBIE MecTa.
[ToBTOpHM mpoIecc:

dp di do as s ds dg ay

0 1 3 0 3 4 8 8

0 1 0 3 3 4 8 8
[Tocnegnuii mar nmpoiiecca COPTUPOBKU:

do di do ds as ds dg az

0 0 1 3 3 4 8 8
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MeToa cOMSIHMSI TIPUMEHSETCS B TOM Cllydae, KOTJa MMEIOTCS IBa (WiH
OouibIlie) yHOPSIOYEHHBIX MacCUBa U TPeOYeTCsl COEANHUTH UCXOJHBIE MACCHUBHI B
OJIH OOIIMH YITOPSIIOYCHHBI MAaCCHB.

[TycTh, HaIpUMep, UMEIOTCA ABA MACCHBA:

Ao Al Ag A3 A4 Bo Bl Bz B3

0 0 1 3 7 9 3 3 0

TpeOyeTtcst mony4YnTh 00NN MaCCUB, YIOPSIOUYEHHBIN 110 HEYOBIBAHHUIO.
SlcHo, UTO [T peIIeHus 3a0auy Hall0 CPABHUBATH JIEMEHTHI JBYX MacCHBOB,
mpuyeM B IIEPBOM MACCHBE HaIO BBIOMpATh DIIEMEHTHI CJIEBa HAIPaBO, a BO
BTOPOM MaCCHBE — CITpaBa HaJlCBO.
[Tonyuum cregyronuil MacCusB:
Co C G, Cs Cqy Cs Cs Cy Cs

0 0 0 1 3 3 3 7 9

MeTtox pacnpeneseHHsi yIIoTpeOMM B TeX CIydasX, KOTZa B HCXOIHOM
MacCHBe UMEETCs 3a/laHHOe, U3BECTHOE 3apaHee, KOJIMYECTBO PAa3IMYHBIX KITHOUen
(3HaueHuit). Hampumep, wuMeeTcss CHUCOK CTYJIEHTOB C OIEHKAMH 10
MATHOAITLHOM CUCTeMe, TOJYyYeHHBIMU Ha 3K3aMeHe. Ham u3BecTHO 3apaHee, 4TO
OIICHKH MOTYT ObITh 5, 4, 3 m 2. [loaTOMy Ui yMOPSIOYCHUS MaccuBa IO
HEBO3PACTAHMUI0O MOXXHO CHadaja BBIOpATh BCE 3alCH C OICHKAMH 5, 3aTeM C
OILIEHKaMH 4, TIOTOM C OIleHKaMH 3 1, HAKOHEII, C OIICHKAMH 2.

14.3 AaroputM cOPTUPOBKH METOI0M H3BJIeUEHHUSA

YrnopaaounM 3aJaHHBI LEJIOYUCIEHHBI MacCMB 1O HeyOBIBAHMIO Ha
OCHOBE aJIrOpUTMa U3BJIE€YEHUSI MUHMMAJIBbHOIO 3JIEMEHTA.
Pa3zpabotaeM ajJropuTM COPpTHUPOBKM Ha OCHOBE M3BJICUEHHUS] MUHUMAJIBLHOTO
anemenTa. CHavala 3anuiieM HeoOXOAUMBbIE ICUCTBUS B CJIOBeCHOH (popme:
1) HaliteM MHHUMANbHBIM 3JEMEHT CpeJu BCEX OJIEMEHTOB MaccuBa
ay, -+, a,, ¥ onpenenum ero Homep. IlycTs 310 OyzAer anemMeHr a,, ;

2) IOMEHSeM MECTaMHM JJIEMEHTHI a, U a,. TakuM 00pa3oM, MUHUMAIIbHBII
3JIEMEHT MacCHBa OKa)XeTCsA Ha CBOEM OKOHYATEIILHOM MECTE;

3) Temepb HaiiieM MHMHHMMAJBHBIA 3JIEMEHT CpEIu 3JIEMEHTOB MacCHBa,
Ha4yMHas CO BTOPOTO a;,d,,---,&,;,; W ONpedeauM ero Homep. OmATbh
0003HaYHM 3TOT 3IEMEHT a,,;

4) TOMeHseM MeCTaMH JJIEMEHTHl @, W a,. B pe3yibrare IBa MNEPBBIX
3JIEMEHTa MacCcHBa OKa)KyTCS HA CBOMX OKOHYATEIHHBIX MECTAX;

5) Ha 3aKJIIOYHMTENHHOM 3Talle 3TOro MpoLecca HAI0 BEIOPaTh MUHUMAaJbHBIN
JJIEMEHT U3 JBYX MOCIETHHUX 3JIEMEHTOB MAaCCHBa a, , U a, ,. Ilocie yero
9TOT JIEMEHT JIOJDKEH OBITh OCTABIICH HA TPEAIIOCIICIHEE MECTO.

Terreps 0000ITMM TIPEACTABICHHBIE MIATH aJITOPUTMAa CIEAYIOIINM 00pa3oM:

HAXOX/ICHHE MHHHMAJBHOTO 3JeMEHTa a, CpPEeNd JJIEMEHTOB a,,d, ', d,; H
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HOCIEeYIOas NepecTaHOBKA 3JEMEHTOB a, U a,, IPU 3TOM YKa3aHHBII MpoLecc

JOJDKEH MOBTOPSATHCS IpU n3MeHenuu K ot 0 o n-2.
CchopMynupoBaHHOMY aJrOpUTMYy COOTBETCTBYeT Trpadudeckasi cxeMa
ajropuTMa, puBeAcHHas Ha puc. 14.1.

Ha4dalio

BBona n, maccuBa

Haxoxaenne MUHUMAJILHOTO am
Cpe/li DIEMEHTOB 8k, , an-1

[IepecTaHoBKa 3JIEMEHTOB am

_

BriBox maccuBa a

PI/ICyHOK. 14.1 — Cxema aJIropuT™Ma COPTUPOBKU MacCUBa 110 Hey6LIBaHI/IIO METOAOM U3BJICUCHUSA

Mg He OyaeM MeTamu3upoBaTh OJIOK HAXOXKICHUS MHHAMAIBEHOTO HJIEMEHTA
B OTPE3Ke MACCHBA 8, &, ", &, ,, T. K. B PaHee 3TO OBUIO peaIn30BaHo.

Otaaaky aaropuT™a CIeayeT MPOBECTH VIS CIETYIOIIINX TECTOB:

1) MaccuB COMEPXKUT BCE OJJMHAKOBBIC DJICMEHTHI,

2) HCXOIHBIN MACCHUB YIOPSIOYEH 110 HEYOBIBAHUIO,

3) HCXOAHBIA MAacCHB YIOPSIOUCH M0 HEBO3PACTAHHUIO;

4) 3JeMeHThl MAacCHBa HEYMOPSJIOYCHBI, NMPHYEM B MAaCCHBE HECKOJIBKO

MUHUMAIBHBIX JJIEMEHTOB.

14.4 AaropuT™M cOPTUPOBKH METOI0M 00OMEHOB

YropsaaouuM 3aJaHHBI LEJIOYUCICHHBI MacCUB 10 HeyObIBAHMI0 Ha
OCHOBE ajroput™a "my3bIpbKa', OTHOCSIIETOCS K aJIrTOPUTMaM 00OMEHOB.
CHauasna 3anuiieM HeoOX0JUMbIe IeHCTBUS B CJI0BECHOH (hopme:
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1)

2)

3)

4)

CpaBHHMM JJIEMEHTHI a, W & . Ecnu He BBINONHAETCA YCIOBHE, a, < a,,TO
MEHSEM MECTaMH 3TH 3JIEMEHTBl U CPABHMBAEM JJIEMEHTHI &, U a,. Tak
CpaBHMBaeM U TIpH HEOOXOIAMMOCTH MEHsSEM MeCTaMH BCE Maphbl
ucxogHoro maccusa. Ilocnenneil paccmarpuBaercs napa a, , 4 a,,. lak
3aKaHYMBAETCS MEPBBIM IPOCMOTP MaccuBa, IPH KOTOPOM MaKCHUMAaJIbHBIN
3JIEMEHT OKaXXeTCs Ha IIOCIEeIHEM MecTe. DTO HAIOMHHAeT IIpolecc
BCKUIIAHUS BOABL: TEPBBIM BCIUIBIBAET CaMblii OOJIBIION ITy3BIPEK.
HIMeHHO mMO3TOMY paccMaTpHUBAaeMBIH CIIOCOO COPTUPOBKH HA3BIBAETCS
METOJIOM "my3bIpbKa';

BTOPOl MHPOCMOTP MacCHBa OMNATb-TAKM HAYMHAETCA CO CpPaBHEHUS
3JIEMEHTOB a, W & . IlociaenHell paccMaTpuBaercs mapa a,, 4 a,,. B
pe3yiabTaTe Ha MECTE JIEMEHTa a,, OKAXKETCS BTOPOM IO BEJIWYHMHE
3JIEMEHT MAcCHBa (BCIUTBII BTOPOH 110 BENWYHHE ITy3bIPEK);

TpeTUil MPOCMOTP MAacCHUBa HAYMHAECTCA C IMPOBEPKU Mapbl a, U &,
3aKaH4YMBAeTCs IMPOBEPKOW mapel a,, M a,,, HA MEcTe JJIEMEHTa a, ,
OKa)KeTCs TPETHH 10 BETMUUHE 3JIEMEHT MacCUBa;

IpU NOCTIETHEM NIPOCMOTPE OYAYT CpaBHMBAThCSA TOJNBKO JJIEMEHTHI &, U

a .

Terreps 0000ITMM TpEACTaBICHHBIE MIATrH aJTOPUTMA CIEAYIOIUM 00pa3oM:
MIPOCMOTpP MAacCHBa COCTOHMT B MPOBEPKE YCIOBHA & <a,,, W IEPECTAHOBKE ITHX

3JIEMEHTOB TIPH HEBBINIOJHEHWH YCIIOBHA HEYOBIBaHHS, NPH O3TOM 3HAYEHHE
nepeMeHHou | uamensiercs ot 0 10 HekoToporo K, T. e. mocieaHee mpoBepsieMoe
ycioBHe OyneT a, < a,,,. IlepBbIii MPOCMOTP HPOUCXOAUT NpH K=N-2, criemyomuii

rpu k=n-3, 3atem nipu k=n-4 u 1. 1. mo k=0.
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HavaJio

BBox n,
MACCURA A
[ HET
k:=n-
sl n

IlepecTtanoBka 7JI€MEHTOB aj U

BriBox maccuBa
a

Pucynok 14.2 — Cxema anroputmMa COPTUPOBKH MacCHBa MO HEYOBIBAHUIO METOAOM
"my3bipbKa”

ChopmynupoBaHHOMY alrOPUTMy COOTBETCTBYET TIpaduyeckasi cxema
ajJropuTMa, npuBeJeHHast Ha puc. 14.2.

Otaaaky ajiropuTMma cielyeT MNpPOBECTH Ui TeX Xe TEeCTOB, YTO U B
MPEAbIAYIIEM IIPOEKTE.

145 MuHuMu3zanusi 4Yucjia TNPOCMOTPOB NPH COPTHPOBKE MeETOAOM
"my3bIpbKa'’

[Ipu copTupoBke MeToA0M "My3bIpbKa" YAaCTO BCTpEUAETCA CUTYyalMsl, KOTAa
MacCHB YK€ OTCOPTHPOBaH, a IPOCMOTPHI MacCHBa MPOJODKAIOTCA. YTOOBI
BOBpEeMsI TPEKPaTHTh TMPOIECC COPTUPOBKHM, OyaeM (UKCHpOBaTh (akT
MIEPECTAHOBKH B KaKOH-HUOYIb IEPEMEHHOM.

Ju1st 5TOM 1enu mydiie BCero MoAXOAUT IMepeMeHHas Jiorudeckoro tuna. OHa
MPUHUMAET OJIHO M3 JBYX 3HaueHui: True wiu False.

183



C 1mempl0 YCKOpPEHHS COPTHPOBKM ITy3BIPHKOBBIM METOJOM Oynem
npucBanBaTh nepeMeHHoil W 3HaueHue True BCSKHH pa3, KOraa Iocie MpoBEepKH
ouepenHOW Taphl TPOWCXOJMIA TEPEeCTaHOBKA 3HAUYEHWH CpPaBHMBAEMBIX
anemMeHToB. OdepenHoil 00OpPOT NWKIA A OpPraHM3alMH HOBOTO IPOCMOTpPA
(umkn no mepemeHHoW K) OynmeM BBIONHSITH TOJBKO B TOM Ciy4ae, KOTJA MPU
IpebIAyIIeM MPOCMOTpe Oblla CAeslaHa XOTs Obl OgHA IepecTaHoBKa. Ilepen
HAYyaJOM I[MKJIA TPOBEPKH YIOPSAOYCHHOCTH (LMKJI IO IEPeMEeHHOH i) Hauo
nepeMeHHod W mpucBoMTh 3HaueHwe False, mpusHak TOro, YTrO IOKa

NEPECTaHOBOK HE 6I>IJ'IO.

Bsox n,

\W-=Triie

k'=n-2

/\ Her
k

>=0 and

\W-=Fal<g

Ja

HET

HET Aa

]

IlepecTanoBKa 2JIEMEHTOB a; |

ai>ai+1

W

BriBo MaccuBa

Pucynok 14.3 — Cxema anroputMa COPTUPOBKH MaccHBa Mo HEYOBIBAHHIO METOJIOM
"my3pIppKa" ¢ MUHUMH3aLHEeH 9uciia MpocMOTPOB

Cxema aaropuTMa npuBejieHa Ha puc. 14.3.
Oopatute BHUMaHue Ha 6ok W:= True mepen LMKIOM MO MepeMeHHOU K.
Taxoit 6510k oOecrieurnBaeT BHITOJTHEHHE IIUKJIa MIEPBBIN pas.

146 CoprupoBka MeToOM o00MEeHOB 3a OJMH mpocMoTp "¢
BO3BpalieHuem"

PaccMoTpuM erie OJMH aIropuT™M COPTUPOBKH METOAOM oOMmeHoB. Kak u B
aNropuTMe METOAOM 'My3bIpbKa', Mbl OylIeM IOCJIeIOBaTeIbHO MPOBEPSATh Ha
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YIIOPSAZOYEHHOCTh 0 HEYOBIBAHWIO Maphl, HaYMHASA C a,<a H JI0 a,,<a,.
OpnHako mocJie NepecTaHOBKY JIEMEHTOB, HAPUMED a, U a,,,, MBI HE OyaeM cpa3y

MPOAOIDKATh MPOCMOTP CJeBa HAmpaBo, a OydeM YCTaHaBJIMBATH INPaBHIIBHOE
MECTOIOJIOXKEHUE DJIEMEHTA a,,,, IIPOBEpAs Iapbl IEMEHTOB CIIpaBa HAaJEBO.

Takum 00pazom, uzaesi pacCMaTPUBAEMOI'O AITOPUTMa COCTOUT B TOM, YTO IOCIIE
HAXOXJICHHUSA Tapbl, HE YHOBJICTBOPAIONIEH YCIOBHIO HEYOBIBaHHMSA, T. €. Mapsbl
a,, >a, Mbl B YHNOPSJOYEHHOM YacTU MAacCUBA a,,...,d,, OTBICKUBAEM TaKOE

MECTO Ui DJIEMEHTa a,, YTOObI OTCOPTHPOBAHHOW OKa3ajlach 4acTh MAacCHBa
ay,--- & . 1locie 3Toro MOXKHO MPOJOJKATh MPOCMOTP MaccHBa CJieBa HAIpaBo,
T. €. MOXKHO TIEPEXOIUTh K MPOBEPKE YCIOBUS a, > a,,, -

CxeMa OMHMCaHHOTO alrOpUTMa MpuBeeHa Ha puc. 14.4.

Ha4dalio

Beoan,

HET

Ja

]

IlepecTanoBKa 2JIEMEHTOB a; |

| IlepecTaHoBKa 2IIEMEHTOB ak
|

BriBox maccuBa

Pucynok 14.4 — Cxema anroputma COpTHPOBKH MacCHBA 0 HEyOBIBAHUIO METOZIOM OOMEHOB
3a OJIMH MPOCMOTP "C BO3BpalleHHEM "
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B sTOM anropuTMe BHYTPEHHMI MK 0OeCIeYMBaeT BO3BPAT OT HAaWIECHHON
HEYMOPsIIOYEHHOW Maphl a; > a,,, K Havany MaccuBa. [lepe/] Ha4aIOM 3TOrO [UKIIA
nepeMennoil W mprcBOeHO 3HaueHHWe True. J[aHHbBIH IMKI 3aKaHYMBAETCS ITIPH
BBITIOJIHCHUY OJIHOTO U3 JIBYX YCJIOBHIA:

1) k=0 - nOpoBepeHsl M IEpecTaBiI€Hbl BCE IMapbl  DJIEMEHTOB,
MPEIIECTBYIOIINE YIEMEHTY 4, ;

2) W=False — namutace ynopsiioueHHas mapa a,_, < a, .

14.7 Aaroput™M cOPTUPOBKH METOIOM CJAMSTHUSA

PaccmMoTpuM anropuTM CO3MaHHS — YIIOPSAOOYCHHOTO IO HEYOBIBAHUIO
MacCHBa METOAOM CIHSHHUS ByX MAacCHBOB, OAMH W3 KOTOPBIX YIIOPSOOYCH IO
HEBO3PACTAHUIO, & IPyrol - 0 HeyOBIBAaHHIO.

Nmeem mMaccuB A u3 N 31eMEHTOB ¥ MaccUB B 13 M s1eMeHTOB:

a,<a,<---<a - HeyObIBaHUE;
0=% n-1’ Y ;

b,2b, >---2b, - HEBO3pacTaHue.

TpeOyercst Moay4YUTh MACCUB C U3 N+M AIIEMEHTOB:

C,=C, 2---2C,,,,, - HCyObIBaHHUE.
[naH pemienuns 3anaun.

ITycTs i - HOMep ouepeanoro snementa maccusa C. Torma i=0,1,2,...,n+m-1.

ITycTs K - HOMep MakCUMAaJILHOTO 3JIEMEHTa CPEIU OCTABIINXCS B MACCHBE A.
Cuauana k=n-1. ITo Mepe nepenuchIBaHUs IIECMEHTOB U3 MaccuBa A B MaccuB C K
yMmenbInaercs Ha exuauiry (K=k-1).

ITycts | - HOMEp MaKCHMAIBLHOTO JIIEMEHTA CPE/IM OCTABIIUXCS B MaccuBe B.
Cuauana [=0. TTo Mepe mepemuchiBaHus dIeMEHTOB W3 MaccuBa B B maccus C |
yBenuuuBaercs Ha equnuily (1=1+1).

Ecnm He wcuepnanbl anemMeHTH B MaccuBax A u B, To c; = max{ak,bl}. Ecmm

)Ke MCUepIaHbl 3MeMEHThl B MaccuBe A, To ¢, =b,, 3arem |=I+1. Ecmu »xe
HCYEpPITaHbI AIEMEHTHI B MaccuBe B, To ¢; =2, ,3aTeM k=k-1.

CxeMa OMHMCaHHOTO aJITOpUTMa MPUBECHA Ha PUCYHKE 3.0.
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Beox n,a[],m,b[]

I
Beisog a[],b[]

c[i]=b[M

Maccus
OTCOPTUPOBAJIH

oo

Bsisos C[]

Pucynok 14.5 — Cxema anroputMa COpTHPOBKH MACCHUBa CIUSHUEM

Tab6muma 14.1 — Tabmuma COOTBETCTBHUS:

Nma B | Ums o
Tun KommenTapuit
3agaue | HaCu
a a float | mcxoxmble manHbIE (MaccHB)
b b float | mcxomHsle naHHbIE (MACCHB)
n n int KOJINYECTBO DJIEMEHTOB B MaccuBe A
m m int KOJIMYECTBO HJIEMEHTOB B Maccuse B
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k k int CUETUYHUK
[ | int CUETYUK
i i int CUETYUK

#include<stdio.h>
#include<conio.h>
void main()
{
clrscr();
float a[50],b[50];
intn,m,k,l,i;

puts("BBeaure KoJMUECTBO IEMEHTOB MaccuBa A, yIOPsSA0YEHHOrO 10

HeyOBIBaHUI0");
scanf("%d",&n);
for(i=0;i<n;i++)

{

printf("Beequre a[%d]\n",i);

scanf("%f",&al[i]);
}

puts("BBeanuTte KOIMUECTBO 3JIEMEHTOB MaccHBa B, yIopsiIoueHHOTO 10

HEeBO3pacTaHuio");
scanf("'%d",&m);
for(i=0;i<m;i++)

{

printf("Beemure b[%d]\n",i);

scanf("%f",&b[i]);
}

clrscr();

puts("Mcxoaasie nanHbIe");

puts("Maccus A");

for(i=0;i<n;i++) printf(*%5.1f",a[i]);

printf(*\n");
puts("Maccus B");

for(i=0;i<m;i++) printf("%5.1f" b[i]);

printf(*\n");
float *c=new float[m+n];
k=0; I=m-1;
for(i=0;i<n+m;i++)
{

if(k<n)

{if(1>=0)

{if(afk]<bl]) { c[i]=a[K]; k++:}

else { c[i]=b[l]; I--;}
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}

else { c[i]=a[K]; k++;}
}
else { c[i]=b[I]; I--;}

puts("MaccuB OTCOPTHPOBAJIH MO HEYOBIBAHUIO");
for(i=0;i<n+m;i++) printf("%5.1f",c[i]);

delete[]c;
¥
TecTsr:
Jlannbie: Pesynbrart:
1. a[5]={1,2,4,6,8}; b[4]={11,9,7,-3} c[9]={-3,1,2,4,6,7,8,9,11}
2.a[5]={1,1,1,1,1}; b[3]={2,2,2} c[8]={1,1,1,1,1,2,2,2}

3. a[4]={3,6,7,10}; b[5]={22,21,18,17,10} c[9]={3,6,7,10,10,17,18,21,22}
14.8 ANropuTM COPTHPOBKH pacmpeaeieHneM

CopTUpOBKY pacIpefeiecHHeM B OTIHYME OT paHee PacCMOTPEHHBIX METOJOB
HENB3sl TPUMEHATh [UIA YIOPSIOYMBAHUS MPOW3BOIBHOTO MaccuBa. JlaHHEIHA
METOJ] YIIOTPEONM B TOM CJIy4ae, KOTrJia B UCXOJAHOM YHCIOBOM MAacCHBE MUMEETCS
HEOOJIBIIIOE KOJMUYECTBO PA3IMYHBIX 3HAYCHHU (KITIOUed) W MHOXECTBO ITHUX
3HAaYCHUI U3BECTHO 3apaHee.

OTcopTupoBaTh MacCHB IO HEBO3PACTAHUIO METOJOM paCHpeAeNCHHs IO
MACCHBY KITIOUEH, YIIOPSIOYCHHOMY IO HEBO3PACTAHUIO.

Taomuua 14.2 — Tabauia COOTBETCTBUA:

Uma s | Ums

Tun Kommenrapuit
3agaue | HaCu

float | mcxomHble maHHBIE (MACCHB)

int KOJIMYCCTBO 3JICMCHTOB B MAaCCHUBC

float | maccus xmroueit

int KOJIMYECTBO DJICMECHTOB B MAaCCHBE KIIFOUCH

int CYETYHK

int CYETYHK

xf—=3|T|>|®
X—|=3|Tc|> |

int KOJIMYECTBO COBIIAJEHUI DJIEMEHTOB MACCHBA C
KIJTFOUOM

Tectnr:
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JlaHHbIE:

1. a[9]={10,10,8,8,7,6,2,2,2}; b[5]={10,8,7,6,2}
a[9]={10,10,8,8,7,6,2,2,2}
2.a[9]={2,2,2,6,7,8,8,10,10}; b[5]={10,8,7,6,2}
a[9]={10,10,8,8,7,6,2,2,2}
3.2a[9]={10,2,8,6,8,10,2,2,7}; b[5]={10,8,7,6,2}
a[9]={10,10,8,8,7,6,2,2,2}

4.a[4]={1,1,1,1}; b[1]={1}

Pesynbrart:

a[4]={1,1,1,1}
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Bsox n,a[],m,b[]

I
Beisos a[],b[]
I
Maccus
OTCOPTHPOBAIH

oo

i=0

=~
1
o

|
L =0 |

k=k+1

=

—
111
o

Pucynok 14.6 — CxemMa cOpTUPOBKH MacCHBa METO/IOM pacIpeiesieHUs

#include<stdio.h>
#include<conio.h>

v

Tekct nporpamMMsl
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void main()
{
clrscr();
float a[50],b[20];
int n,k,j,i,m;
puts("BBeauTte KoauuecTBO 3JEMEHTOB MaccuBa');
scanf("%d",&n);
for(i=0;i<n;i++)
{
printf("Beequre a[%d]\n",i);
scanf("%f",&ali]);
}
clrscr();
puts("Ucxonnsiii Maccus");
for(i=0;i<n;i++) printf("%5.1f" a[i]);
printf("\n");
puts("BBeauTte KoaudecTBO KiIroUei");
scanf("%d",&m);
for(i=0;i<m;i++)
{
printf("Beemure xmou b[%d]\n",i);
scanf("%f",&bl[i]);

}
printf(*\n");
puts("Maccus kimoueii™);
for(i=0;i<m;i++) printf("%5.1f" b[i]);
printf(*\n™);

puts("MaccuB OTCOPTHPOBAIIN 110 HEBO3PACTaHUIO");

for(i=0;i<m;i++)
{k=0;
for(j=0;j<n;j++)

if(a[j]==b[i]) k++; //Koa-Bo coBmaBIIMX 3JI€MEHTOB

for(j=0;j<k;j++)
printf("%5.1f" b[i]);

14.9 MIpumep nepecTaHOBKH CTPOK MATPUIIBI B MOPSIAKe

HEBO3PAaCTaHUA CYMM €€ CTPOK

B maTpume Mxn mepecTaBUTh CTPOKH TaKMM 0Opa3oM, YTOOBI MOTYYHIIACh

IIOCJICA0BATCIIBHOCTD

F1>F2>.>Fm,rzae F - cymma Bcex 3J1eMEHTOB i-0if CTPOKH.
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Tat6muua 14.3 — Tabnua COOTBETCTBU:

Nma B | Uma

Tun Kommenrapuit
3agaue | HaCu

X X float | mcxomHbie naHHBIE (MACCHB)

n n int | KOJIMYECTBO CTONOIIOB

m m int | KOJIMYECTBO CTPOK

t t float | BcmomoraTenbHas mepeMeHHAs
a a int | BcmomorarensHas mepeMeHHas
j j int | cueTunk

i i int | cueTuuk
sl sl float | cymma 25eMeHTOB i-0if CTpOoKH
s2 s2 float | cymma seMeHTOB a-0i CTPOKH

#include<stdio.h>
#include<conio.h>
void main()

int x[20][20],t;
intn,m,ia,jsl,s2;
clrscr();
puts("BBeaure xoamuecTBO CTpOK");
scanf("'%d",&m);
puts("BeeauTte koiamuecTBO cTONOIOB");
scanf("%d",&n);
for(i=0;i<m;i++)  //BBox matpuiis
for(j=0;j<n;j++)
{

printf("Beemure X[%d][%d] : ",i,j);
scanf("%d",&x[i][i1);
}
clrser();
puts("Ucxonusiit maccus:");
for(i=0;i<m;i++) //BbiBo MaTpHIIbI
{
for(j=0;j<n;j++)
printf("* %4d " X[il[jD;
printf("\n");

for(i=0;i<m;i++)
{
51=0;
for(j=0;j<n;j++) /lmaxomum xap-Ky i cTpoKH
s1=s1+x[i][j];
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a=i+1;

while(a<m) //cpaBHHBaeM i CTPOKY CO BCEMH IOCIICIYOIINMH
{ //n cTaBUM Ha €€ MeCTO CTPOKY ¢ HanOobIIen S

$2=0;
for(j=0;j<n;j++)
s2=s2+x[a][j];
if(s1<s2)
{s1=s2; //xap-Ka i CTPOKH CTaHOBHUTCS PaBHOHU s2
for (j=0;j<n;j++)
{

t=x[1][j1; //MeHsIeEM MeCTaMU DIIEMEHTBI
x[i]0]=x[a][i];
x[a][i]=t;
}
}
at+:
}
}
printf("\n");

puts("Hckomsiii maccus:");
for(i=0;i<m;i++) //BeiBox pe3yabTaTa
for(j=0;j<n;j++)
printf(*" %4d " x[i1[j1);

printf("\n");
}
TecTsI:
JlanHble: PesynbTart:
7 4 6 3 .7 46 3
1103 2 110 3 2
120 0 1 120 0 1
44 6 1 44 6 1
2. 25 50 146 2 3

120 -3 5 113 4 O
146 2 3 120 -3 5
113 4 0 25 50
0 0 4 2 4 11
1 2 -1 5 2 3
5 2 3 1 2 -1
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2 4 1 0 0 4

14.10 [IpumeHeHNe aITrOPUTMA COPTHPOBKHU MeTOAOM "My3bIpbKa" 1J1s
PacIoJIosKeHHs1 3a11ceii B MaccHBe 3amuceil B JJeKcuKkorpaguueckoM nopsjike

Jan maccuB 3ammced, COIepXalluil JaHHBIE O CTYJICHTAaX YHUBEPCUTETA.
[Monstmu 3anmceit spisttores: MO, HaszBanue GakyabTeTa, TPYIIa, CPESIHUN Oal.

Tpebyercs  oTcopTHpoBaTh W  BBIBECTH  3allICH  MacChBa B
JIEKCUKOTpaQUIeCKOM MOPSIKE Ha3BaHUU (aKyIbTeTa.

JJis COPTHPOBKH HCIIONB30BAJICS METOJ IY3bIpbKa, rpaduyeckas cxema
KOTOpOTro n300pakeHa Ha pUCYHKe 3.2.

[TockonbKy B anroputMe TpeOyeTcsl CpaBHUBATh BEJIMYUHBI HE YHCIIOBHIE, a
cTpokoBbie (1Mot PakyabTeT), TO AJIS CPAaBHEHUS CTPOK HMCIIOJIb30BaHa (DYHKITUS
strcmp(strl,str2), koTopas moapoOHO paccMaTpuBaiach B pasaeie 1.2.3.

#include<stdio.h>

#include<stdlib.h>

#include<string.h>

#include<conio.h>

// O6BaBIeHNS M1a0I0OHa CTPYKTYPHOU TIepeMEHHOM
struct student

{

char fio[25];
char facultet[10];
char grup[11];
double sr;
}stud[10],p;

main()
{
inti,j,nk;
i=0;
puts(“BeanTte KOTMUECTBO 3amuceii”);
scanf(“%d”,&n);
//BBOI MaccHuBa 3aIluceil ¢ KOHCOIU
for (i=0;i<n; i++)
{
puts(“Beemure ®UO”);
scanf(“%s”,&stud[i].fio)
puts(“BBenute pakynbrer”’);
scanf(“%s”,&stud[i].facultet);
puts(“Beemute rpymmy”);
scanf(“%s”,&stud[1].grup);
puts(“Beenute cpennuii 6amt’);
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scanf(“%f”,&stud[i].sr)
}

//CopTHpOBKa MacCHBa 3amicel Mo Moo (aKyIbTeT B //anaBUTHOM MOPSAKE

for (j=0;j<n-1;j++)
for(k=n-1;k>j;k--)
if (stremp(stud[Kk].facultet,stud[k-1].facultet)<0)
{

// TIOMEHSATD 3aIIUCU MECTAMHU

p=stud[K];

stud[k]=stud[k-1];

stud[k-1]=p;

}
//BBIBOJ Ha SKpaH JaHHBIX B BHJIE TAOJUIIBI
printf(" \n");
for (j=0;j<i;j++)
printf("'|%22s|%10s|%10s|%6.2f[\n",stud[j].fio, stud[j].facultet, stud[j].grup,

stud[j].sr);
printf(" \n");

getch();
return(0);

}

14.11 Ucnosib30Banue BCTPOeHHOH GyHKIUM (SOrt u3 6udamorexkn
stdlib s coprupoBKHu MaccuBa 3anucei

Jlan MaccuB 3ammcei, COCTOSIINH U3 TONCH: UM, (paMUIHS, TOX POKICHIISL.
BriBecTr B asihaBUTHOM MOPSIIKE 3aITUCH 110 TOMIO (paMIUITHS, UCTIONIB3YS
BCTPOCHHYIO (PYHKITUIO COPTUPOBKH (SOrt.

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

//111ab7I0H CTPYKTYPHI CTYICHTHI
typedef struct{

char name[20];

char family[20];

int year,;
} TStudent;
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//Kak cpaBHUTE 2-X CTYJCHTOB 110 (haMIJIHH. JTa MPOoIeaypa OyAeT SBIATHCS
napameTpoMm //GyHKIIUH COPTHPOBKH
int sort_cmp( const void *a, const void *b)
{
TStudent *x = (TStudent *)a; //x - pointer to the first student
TStudent *y = (TStudent *)b; //y - pointer to the second
return( stremp( x->family, y->family ) ); //compare by family

/-k
Ecnu xotnte CPaBHUTH IO TOAY POXIACHUA
if( x->year < y->year ) return -1;
else if( x->year == y->year ) return 0;
else return 1;
*/
}

int main(void)

{

int i;

//IBBOI naHHBIX

const int StudCount = 4;

TStudent students[StudCount] = {
{"Alexander", "Farberov", 1987},
{"Dmitry", "Hrabrov", 1988},
{"Denis", "Shulga", 1988},
{"Boris", "Abramovich", 2666}

&

//[CoprupoBka
gsort( (void *)students, StudCount, sizeof(TStudent), sort_cmp );

/IBoiBOA
puts("The students are:");
for (i = 0; i < StudCount; i++)
printf("%d. %s %s %d\n", i+1,
students[i].family, students[i].name, students[i].year);
return O;

¥
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15 ®AMJIBI B SI3BIKE C
15.1. O0uue noHATHS

[on ¢aitnom moHMMaercst moMMeHOBaHHasi oOiacTh BHemHed mamstu [1K
(>xkecTKOro JMcKa, THOKOW JMCKETHI, AJEKTPOHHOro "BUPTyalbHOro aucka", ...),
xpansmas ganseie. [lox daifnom moHumaercs Takke JIOTHYECKOE YCTPOMCTBO —
MOTEHINATBFHBIN HCTOYHUK FITH PHEMHUK HHPOPMAIINH.

JIro6oit aiin uMeeT claemyronue XapakTepUCTHKU (aTpUOyTHI):

o UHua _ cpaiina. CocraBisiercst M0 TMpaBWIaM  COCTaBIIEHUS
uneHTuuratopos B paccMmarpuaemoit OC, nampumep, C:\MCDOC\. txt
).

o Tun komnonenmosg. Harpumep, Qaiiin MOXeT NpencTaBIATH COOOM
MIOCJIEZI0BATEILHOCTh CTPOK HITH 11OCIIEJ0BATEIbHOCT OaiTOB.

o /Inuna ghaiing. 10 9NCIIO KOMIIOHEHT aiina.

o Vkazameny  ¢aiina. D10 1niepeMeHHas ~ CIEUUAIBHOIO  THIIA,
MpeJHa3HaueHHast JUId YKa3aHWs Ha KOMITOHEHT (To3uIHio) aiina.
3HaueHne ykazaTens (Qaiina U3MEHSIETCS MOCie KaKIOTO BBITOIHCHHS
OTIepaIiy YTCHSI WM 3aIUCH TAaHHBIX.

KomnoHnenmsi ¢hatina

—

Ykazamens ¢patina

Jocuueckue ycmpoiicmea.

CrangapTHble anmapatHble ycrpoiictBa I1K, Takwe kak KiaBuUaTypa, dKpaH
TUCTIICSs, TIeYaTarollee yCTPOHCTBO (IPUHTEP) M KOMMYHHUKAITMOHHBIC KaHAJBI
BBOJIa-BBIBO/IA, OMPEICIAIOTCS CICIMAIbHBIMH UMEHAMH, KOTOPBIC HA3bIBAIOTCS
J102UYeCKUMU YCHPOUCHEAMU

e CON — JIOTHYECKOE HMsI, KOTOPOE OMpenessieT KOHCONb (KIaBHATYpy WA
9KpaH JUcIiies);

e prn — yoruveckoe mMs npuHTepa. Ecnmm k MK mOgKiIIOUEHO HECKOJIBKO
MIPUHTEPOB, JOCTYI K HUM OCYIIECTBIISICTCS 10 JIOTHueckuM umeHam LPT1,
LPT2, LPT3. IlepBonavansuo prn u LPT1— cuHOHUMBL.

® QuX — JIOTHYECKOE WM KOMMYHHKAI[HOHHOTO KaHalla, KOTOPHKIH
ucnomnp3yercss s cBsi3u [IK ¢ aBymst mammuaamMu. KoMMyHHKAIIMOHHBINR
KaHal MOXET OCYLISCTBIIITH Iepeady M MpueM AaHHBIX. Kak mpaBuio,
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nMeeTcsl 2 KOMMYHHMKAIMOHHBIX KaHama: COml m com2. IlepBoHadanbHO
aux m COM1 — CHHOHUMBEI.

e NUL — mormueckoe nms "mycroro" yctpoicTsa. Yarme Bcero NCIob3yeTcs
B OTIAJOYHOM pEXHME KaK YCTPOMCTBO-TIPHEMHHK HH(MOPMAIUH
HeorpanndeHHON emkocTd. Ilpm obpamenmn x NUL kak k HCTOYHHKY
HH(GOPMAIVH, BEIIAETCS NPU3HAK KoHla daitna (EOF).

Honuamue nomoka.

[Ipu BBOZE/BBIBOIE TAaHHBIE PACCMATPHUBAIOTCS KaK IIOTOK OANTOB.

ITomok — 310 abCTpakTHOE IMOHSATHE, OTHOCHIIEECH K JIIOOOMY IepeHocy
JIAHHBIX OT UCTOYHHMKA K PUEMHHUKY, T.O., pusndecku nomox B C— 310 (aiii wiu
YCTPOMCTBO.

UreHue MaHHBIX M3 IIOTOKA HA3BIBACTCS U36/1eYeHUeM, BBHIBOJ B TOTOK —
nomewjeHuem VIV 6KIIOYECHUEM.

OOMeH ¢ OTOKaMH JJIsl YBEIMYEHHS CKOPOCTH Iepeladyl JaHHBIX MPOU3BOIUTCS,
KaKk TIpaBWIO, depe3 crenuanbHyto obmacte OIl — 6yghep. Ilpu BeIBOIE
(dakTHueckas Tepenadya JaHHBIX MPOUCXOJUT Iocie 3arnojHeHus Oydepa. [Ipu
BBOJIe (haKTHUUECKas Iepeiada JTaHHbBIX IPOUCXONT, eci Oydep nucyepnaH.

Ilo nampaBneHHI0 OOMEHa MOTOKM MOXKHO pa3JeUTh Ha 6X00Hwle (JIaHHbIE
BBOJSTCS B TIaMATh), 6bIXOOHble (JJaHHBIC BBIBOAATCS W3 TaMATH) U
ogyHanpasnennsle (IPOUCXOIUT KaK U3BICUCHUE, TAK M BKIIFOUCHHE).

[To Bumy ycTpOHCTB, C KOTOPHIMH pabOTaeT MOTOK, MOKHO pa3[eluT MOTOKH Ha
cmanoapmmuusle, aiinosvie i CIPOKOGbIe.

Cmanoapmmuvle nomoxu NpeHA3HAYCHBI TS IIEPeIavd JaHHBIX OT KJIABUATYPHI B
namsTh T1K, nnu u3 mamsitu T1K Ha skpan nucies u npuHTep.

@Daiinosvie nomoxu TpeAHA3HAUCHBI 111 oOMeHa MH(popManmel ¢ Qaiinamu Ha
BHEIIHAX HOCHUTEISIX TAaHHBIX.

Cmpokogsle nomoku — 1715 paboTsl ¢ MaccuBamMu cMBoJioB B OI1.

[Mlo cTpykType IaHHBIX IOTOK MOXET OBITh MMEKCHO6blM W OUHAPHBIM
(ABOUYHBIM).

Texcmogulii nOmMoOK — 3TO TIOCIIEAOBATEIFHOCTh CTPOK, KaX/Iast U3 KOTOPBIX HMEET
Hynb win Oomnee ASCll-cumBoIOB M 3akaHumBaeTcs cuMBoiioM "\n" — KoHIA
CTPOKM M TIIepexoia K cleayroomieid cTpoke. TeKCToBble (aiibl MOTyT OBITh
MPOCMOTPEHBl M  OTPEJAKTHUPOBAaHBl C KIaBHATyphl JIOOBIM  TEKCTOBBIM
PEeIaKTOPOM.

Bunapnotii (0éouunsvlit) mOTOK - 3TO IIOCIEIOBATEIBLHOCTE OalTOB 0€3 yduera
pasgeneHus Ha cTpokum. Kakmas mporpamma ajisl CBOMX OHHApHBIX (hailioB
orpesiesieT COOCTBEHHYIO CTPYKTYPY.

Cmanoapmnubvie OudIUOMEKU 01 PAOOMbL C NOMOKAMU

Jnst paboThl ¢ MOTOKaMHU CYLIECTBYIOT CTaHIAapTHBIe Oubimmoreku stdio, string,
stdlib, i0, koTopble CTaHOBATCS MOCTYMHBIMH U3 (PYHKIMI MMOIBb30BATEINS MOCIE
UCIIONIB30BaHUs QUPEKTUBEI Ipenporeccopa #include, nanpumep,
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#include <stdio.h>
Bb130B moAcKa3Ku UIA NOJIy4eHus cinucka GyHKIMi OudInoTeKHu:

1) B cpene C oimonuuts komanay HELP—Contents u Haxats Enter;
2) Bribpats pasnen Header Files u naxats Enter;

3) BriOparth Ha3BaHue OMOIHMOTEKH U HaXaTh ENter;

4) BoiOpaTh GYHKIUIO.

15.2. Pa6ora ¢ paiisiamu (moToKamMm)
15.2.1 Dransl paboThI ¢ (paiinaMu (MOTOKaMH)

@Daiin B nporpamme Ha a3bike C — 3TO TIepeMeHHasi—ykaszarenb Ha Tun FILE,
HasblBaeMas Qhailio6oii nepemerHou.
Pabota ¢ ¢aitnamu coCTOUT UX TPEX STAIOB!
1. OtkpeiTue (daiina;
2. O6paboTka ¢aiina;
3. 3akpsiTne Qaiina.

OtxkperTHe (haiina (ToToka)

[ToToKk MOXHO OTKpPBITH JUISL YTEHHUSl, 3ANIMCH, U ISl YMEHUA U 3Anucu ¢
TIOMOIIBIO CTaHIapTHON QyHKIMK fOpen, mpoToTHIT KOTOPOH UMEeT BUL:

FILE *fopen (const char *filename, const char*mode);

3nech nepseiii mapamerp ¢yukiuu (filename) — umst oTkpeiBaeMoro daiiia
B BHJIE CTPOKH CHMBOJIOB, BTOPO# (MOdE) - peskiM OTKpPBITHS (aiiia (THIT JoCTyIa
K (haiiy)— cTpoka U3 0JJHOTO U 6oJiee CHMBOJIOB!

"r'" — ¢aitn oTKpBIBaETCS AJIs YTCHHUS,

"W" — OTKpBIBaeTCS IMyCTOM (aitnm ans 3amucu (ecnu (aiin cymecTByeT, TO
€ro COAEPIKUMOE TEPSETC);

"a" — (aiin oTkpbIBacTCS Ui 100aBiieHUs MHGOOpPMAIMK B KOHEI (aiina;
ecnu ¢aiina HET, OH CO3JaeTCs;

"r+" — Qaiin oOTKpeIBaeTcs Ui YTeHHS W 3anucu  (¢ainm  goinkeH
CYIIIECTBOBATH );
"W+" — OTKpbIBaeTCs IycTOW (aim ais 3amucu W uTeHus (eciawm daii

CYIIECTBYET, TO €r0 COJICPKUMOE TEPSIETCS);
"a+" — (baiin oTKpBIBaeTCS I YTCHHS W JOOABJICHUS JTAHHBIX B KOHEII
daiina.
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"t" — oTKpHBITHE (aiisia B TEKCTOBOM PEXKHME;
"b" — oTkpbITHE (aiina B JBOMYHOM PEKHME.
Ilpumeuanue.

ITo ymonuanuro (korma B pexxuMe OTKpbITHA (aiina orcyrcTByeT t wimu b)
(aiis OTKPBHIBACTCS B MEKCHLO80M PedcUMe.

Bo3MOxkHBI chenyromume pexuMbl goctyma: “w+b'™, wb, rw+", Uw+t",
"rt+"" u nmp.

IIpu ycremrHoM OTKpHITHH TMOTOKa (yHKIMs fOpen Bo3Bpammaer ykazarenb
Ha cTpykTypy Tnna FILE. Drta crpykrypa cBs3aHa ¢ ¢usndeckum ¢aitioMm n
COIICPXKUT BCIO HE0OXoauMyro mH(popMaruio s paboTel ¢ HEUM (yKa3aTelb Ha
TEKYIIYIO MO3MIHIO B aiine, Tun goctyna u ap.).

Bospamaemoe ¢pyHKIMEH 3HaUEHUE HY)KHO COXPAHUTh M UCIOIB30BATh IS
CCBUIKH Ha OTKPBITHIN (haii.

Ecau npousonuia omudka mpu OTKpHITHH Gaiina, To Bo3paraetcss NULL.

T.o., anst pabotsr ¢ ¢pyuknumeii fopen B mporpamme Ha si3sike C HEOOXOUMO:

1. OGBABUTH IEpEMEHHYIO-YKa3aTelb Ha cTpykTypy Tna FILE, Hampumep:
FILE* f;

Ota nepemennas () HassiBaercst (aiinoBoit mepeMeHHOMN WK (haiaom;

2. @aiinoBoil IepeMEeHHOM TIPUCBOUTE 3HAYCHUE, BO3BpaniaeMoe GyHKIneH
fopen, Hampumep:

f=fopen("'c:\mdoc\d.txt", "'r+"");

Ilpumeuanue. Ommcanue W WHADWaNM3anus (aiyioBoil TepeMeHHOI
(manpumep, f) MoxkeT GBITH OCYIIIECTBIEHO B OJHOM OIEPATOpPE, HAIIPHUMED:

FILE*f = fopen (*'c:\mdoc\d.txt™,""r+"");

[locne oTkpeTus ¢aiina Bce aeiicTBus Hax (aitoBoil mepeMeHHOH OymyT
OTOXKIECTBIATHCS C ACHCTBUSAMH HaJl BHEITHUM (aiiioM (puzmdeckum Qaisiom),
T.e. ¢ (palioBOM MEepeMEHHOW CBS3BIBACTCS ONPEICICHHBIM (PU3NYSCKUN IOTOK.
Ilpu stom crpykrype Tmma FILE Beimenserca obmactes OII, ampec koTopoi
Bo3Bpainaet ¢yukius fopen. [Torok cBs3biBaeTcs co cTpyKTypoit Tima FILE.

Crpykrypa tuma FILE wucnmonp3yercst (QyHKIusSME BBOIa/BHIBOJNA IS
XpaHeHUs MH(OpPMAaIUK, CBI3aHHOH C yCTpoWcTBOM wim (aitioM. Ykaszarenb Ha
tun FILE wucnone3yetrcs ans omepanuii ¢ ¢ailioMm ¢ MoMOIbH OWOINOTEUHBIX
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¢ynkmmii. Ero mepenaror OmOIMOTEYHBIM (QYHKIHMAM B KadecTBe IapaMerpa.
Takue 6ubmmoTeuHble GYHKIIUU HA3bIBAIOTCS (YHKITUSIMU BBO/IA/BBIBOJIA.
Ipumeuanus.
1. Ilpu OTKPHITHH TOTOKA C HUM CBSI3BEIBACTCS O0JIACTH MaMATH — Oydep.
2. Ilpu aBapuifHOM 3aBEpIICHUH MPOTPAMMEI BEIXOAHOH Oydep MOKeT OBITh
HE BBITPY)KEH, TOITOMY BO3MOKHA TIOTEPS TAHHBIX.
3. C momomrpro Gyukuuii setbuf u setvbuf moxuo ympasnare pasmepamu u
Hanu4areM 0ydhepos.
4. Tlepex HauasioM pabOTBHl TPOrpaMMBI  OINEpPAIiOHHAs  CHCTEMa
ABTOMATHYCCKU OTKPBIBACT IATh CTAHAAPTHBIX ITOTOKOB!
1) stdin — cranmapTHLIH BBOS;
2) stdout — cTaHgapTHBINA BHIBO/,
3) stdprn — crangapTHAs I€4aTh;
4) stderr — cTaHgapTHBIN BBIBOJ] COOOIIIEHHI 00 OMHOKAX;
5) stdaux — cTaHAapTHBIN TOMOTHUTENBHBINH MOTOK (CTAHAAPTHBIC TIOPTHI).
Ioroku 1), 2), 4) otHOCATCA K KOHcomu (con), 3) — k prn, 5) — k aux
(KOMMYHHKAITMOHHBIN KaHal), T.€., B Ha4yaJie pabOThl MPOrpaMMbl aBTOMATHUYECKU
OTKPBIBAIOTCS TTOTOKH CJIETYIOIIUMHE OIIepaTOPaMU:
1) FILE *stdin=fopen(*con”, "r");
2) FILE *stdout=fopen("con", "w");
3) FILE *stdprn=fopen(*'prn"', "'w");
4) FILE *stderr=fopen(*con”, "w");
5) FILE *stdaux=fopen("aux”, "wb");
@aitnbr stdin 1 Stdout MOXKHO MepeHa3HavYaTh MPH 3aMyCKe eXe-IPOrpaMMebl
WK B Tporpamme ¢ nmomotsio Gpyukuuu freopen. Ee npororwui:

File *freopen(const char *filename, const char *mode, FILE *stream);

rae freopen — ums QyHkIMY ;

filename — ums daiina ;

mode — peskum paboTHI (aiina;

stream - OTOK.

Oyukius freopen paGoraer amamormuno ¢yakimu fopen, o mpeasapuTenbHO
3aKpBIBACT MOTOK Stream, eciii TOT ObLT paHee OTKPBIT.

3akpsiThe ¢aiina (moToka)

Hnst 3aKkpbITHs TOTOKOB, HCIOJB3YEMBIX B MpOrpaMMme, MNPUMEHSIOTCS
crangaptusie yukuuu fclose u fcloseall.

OnuH 3aJaHHBIA MOTOK 3aKpeiBacTes GpyHkuueii fclose. Ee mpororum:

int fclose (FILE *stream);

rae stream — moTok.

IMpumep obpamenus k Gpynkiuu fclose:

fclose (f);
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Ecnu motok ycmeriHo 3akpeiT, GyHkuus fclose Bosspamiaer 3nauenue 0.
Eciu npu 3aKpBITHH IIOTOKA Ipou3oLia omuoka — sHauenne EOF (-1).

Oynkuus fcloseall 3akpbiBaeT Bce moTOKM, OTKpBITBIE ¢ moMouipio fopen,
kpome stdin, stdout, stderr. IIpororun ¢pynkuun fcloseall:

int fcloseall();

Oyuxuus fcloseall  BosBpamaer KoONMM4eCTBO 3aKPBITHIX MMOTOKOB HITH
snayenue EOF (-1), eciu mpu 3aKpBITHH [TPOM30IILIA OIIHOKA.

Ipumeuanue. OyHKITHS PEITOr TO3BOJISIET BEIBECTH COOOIIEHNE 00 OmmoOKe
IPH HEYCIICITHOM 3aKpbITHH (aiina. Ee nporoTui:

void perror(const char *s);

IIpumep.
FILE * fp;
fp=fopen("d.dat", "r");
if(1fp) perror("Hemb3s OTKPBITH Gaiin s uteHus");
else fclose (“d.dat™);

VY nanenue ¢aiina

VY nanuth aitn MoxxHO ¢ moMonIpio GyHKIUHN remove. Ee npotoTwt:

int remove (const char *filename);
rue filename — yka3sarens Ha cTpoKy ¢ UMeHeM dusuyeckoro daitna (ums daiina).

Oynxums remove Bo3sparmaeT 3HadeHne () Mpy yCHenHoM yaaieHun Qaiina
W HE HyJIb B MPOTHBHOM citydae. OTKpBITHIN (aiii HeoOX0UMO TPeaBapUTEIIEHO
3aKpBITh.

Ilpumep omxpvimus u 3axpoimus (1)611/7]161.

B TekcToBBId (aitm ¢ uWMeHeM rez.txt 3amuChIBAIOTCS  PE3YIIbTAThI
BBITMOJIHEHHUS MPOrPaMMBbI B Hayaio HOBOro ¢aiina, eciu (aiiia He CYIIeCTBYET, WK
B KOHEII CYIIECTBYIONIETO (aiia.

#include <stdio.h>

void main ()
{
int n; //Homep Tecta
float y,x;
FILE *f; //Onucanue ¢aitnosoii nepemernoit f (daiina)

puts(“Beemute X”);

scanf(“%f”, &x);

y=2*X;

f=fopen("rez.txt", "a"); //OTkpbiTue (aiia
puts("Homep Tecta ?");
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scanf("%d",&n);

fprintf(f,"Tect N %d\n",n); //3anuce B ¢aiin f 3HaYeHUS
fprintf(f,"%f %f\n",x,y);

fclose(f); /[3axpeiTHe daitna
fflush(stdin); getchar();

B pesynbpTare mepBoro BEITOTHEHHUS IPOTPaMMEBI B TEKYIIIEM KaTanore Oyaer
co3naH ¢aiin ¢ umeHeM rez.txt. B ero Hagano 3amumryrcs 3HadeHus N, X, y. [lpu
MOCIIEAYIOIUX 3aIlyCKaxX MPOrpaMMBbl Ha BHIITOJHEHHE 3Ha4YeHus N, X, Y Oyayr
3allUCHIBATHCS B KOHeEll (aiina rez.txt, Ha 4ro ykas3piBaeT pexuM "a" OTKpPBHITHS
¢aiina B pyukuuu fopen. OtcyrcrBue cumBoia "t" wimm "b" B pesxume OTKPBITHS
¢aiina "ropoput" 0 pabote ¢ TeKCTOBBIM (paiisiom (HO He pacimmpenue tXt B umeHun
¢aiina).

15.3 BBoa/BbIBOA B MOTOK

15.3.1 OcHOBHBIC TOHATHUS

BBoz/BBIBO/ B TOTOK MOXKHO OCYIIECTBUTH Pa3HBIMHU CIIOCOOAMMU:

e B BHJIC IIOCJIEIOBATEIEHOCTH OAHTOB;

® B BHJIC CHMBOJIOB U CTPOK;

® C HCIIONIb30BaHNEM (POPMATHBIX MMPeoOpa3oBaHMH.

Onepary BBOJa/BBIBOJIA BBITOJHAIOTCS, HA4YMHASA C TEKyIIEH MO3MIUU
noroka. Tekylias IMO3HMLUSA OMNpEASNCTCS TOJOKESHHEM YKA3amens HOMOKA.
VYkazaTenb MOTOKa YCTAHABJIMBACTCS Ha HAYaJ0 WM KOHEI| (aiiia MpH OTKPHITUH
B COOTBETCTBHH C PEKUMOM OTKpPHITHs. [locie kKaxmoil omepanuu BBOAA/BEIBOIA
yKa3aTellb OTOKa aBTOMAaTHYCCKU U3MEHSIECTCSI.

15.3.2 INo3unmonupoBanue B (haiiie

15.3.2.1 OyHKIMH MOTYISHHS TEKYIIETO IMOJOKCHHS YKa3aTelsd TOTOKa

ftell u fgetpos
IMpororun pyukiuu ftell (u3 <stdio.h>):
long int ftell(File *f);

Oyukuus ftell Bosspamaer Tekyinyro mnosuiuio B (aiiie, CBSI3aHHOM C
notokoM f, kak muHHOE 1Et0e. B ciaydae ommnbku Bo3Bpamiaet uyncio (-1).

Ipororun pyuxuuu fgetpos (u3 <stdio.h>):
long int fgetpos (File *f, fpos_t *pos);

Oyuxuus fgetpos BosBpamiaeT TEKyIIyiO MO3MLUIO B (aiiie, CBI3aHHOM C
notokoM f, ¥ Kommpyer 3HaueHme TeKyIied MO3WIKKM TO ampecy POS. OTo
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3HAYEHHE MO3JHEE MOXET HCIONIb30BaThes (yHkuueil fsetpos. Bosepamaemoe
3Hauenne umeer Tun fPOS_t, koTopeiit mcrmoms3yercs ¢ynkumsmu fgetpos wu
fsetpos st xpaHeHus Tekyliei nmo3uuu daiina:

typedef long fpos_t;

15.3.2.2 ®yukiuu 3amanus nonokenus ykaszatens fseek u fsetpos, rewind
Ipororun Gpynkun fseek :
int fseek (File *f, long off, int org);

OyHKIMSA MepeMelnaeT TeKYIIyr MOo3UIkio B ¢aiiie, CBI3aHHOM C TIOTOKOM
f, ma mosuuio Off, orcunTEIBaEMyr0 OT 3HAaYeHHs OFQ, KOTOPOE HOKHO OBITH
PaBHO OJHOM M3 KOHCTAHT, Onpe/e/icHHbIX B <stdio.h>:

SEEK_CUR - ot Tekymieii no3unuu ykasareis (1);

SEEK_END - ot konna ¢aiina (2);

SEEK_SET - ot Hauana daiina (0).

MMapamerp Off 3amaer koimvyecTBO OaliTOB, Ha KOTOPOE HEOOXOAUMO
CMECTUTh yKa3aTellb COOTBETCTBEHHO IapameTpy Org. Bennunmna cMemenus
MOXET OBITh KaK MOJOXHUTEIBHOW, TaK M OTPHLATENHHOM, HO HENb3sl CMECTHTHCS
3a MpeJelbl Havana (aiina.

Taxoit JocTyn K JaHHBIM B (aiiyie Ha3pIBAaeTCS MPONU3BOIBHBIM.

Iporotun ¢ynkiuu fsetpos :

int fsetpos (File *f, const fpos_t *pos);

DyHKIMUS TTepeMeniaeT TeKYLIYIO MO3UIHUI0 B (aiiie, CBI3aHHOM C TOTOKOM
f, Ha mo3unuIo *POS, MpeABapUTENHHO MOIYYCHHYIO ¢ moMolibio GyHkiuu fgetpos.

Ipumeuanue. Oyuxumu fseek u fsetpos Henp3s ucmons3oBath IS

CTaHAAaPTHBIX ITIOTOKOB.

Oynkius rewind ounmaer ¢aarm ommOOK TpH paboTe ¢ NOTOKAMH M
yCTaHaBJIMBACT yKa3aTelb Ha Havaso ¢aiina. Ee mpororum:

void rewind( File *f);
15.3.3 dynkuuu yteHus U 3anucu notoka oaiitos fread u fwrite
Iporotun ¢pyukuuu fread:

size_t fread (void *buffer, size_t size, size_t count, FILE *stream);
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Oyuknus fread cumteiBaeT COUNt 3€MEHTOB JIMHOW Size€ 0GaliTOB B 001aCTh,
3amaHHyr0 ykaszatemem buffer, u3 moroka stream. BosspaimaeT KOIHYECTBO
MPOYUTAHHBIX DIIEMEHTOB, KOTOPOE MOXKET ObITh MEHBIIIE COUNt, €CITH MPH YTCHUH
MIPOM30IILIA OMIMOKA I BCTPETHJIICS KOHeI] (paiina.

IMTporotun ¢ynkiwu fwrite:

size_t fwrite (const void *p, size_t size, size_t n, FILE *f);

OyHKIMS 3aMKUCBIBACT N AIEMEHTOB JUIMHOMN Size OaiiToB u3 Oydepa, 3am1aHHOrO
ykasateneM p, B motok f. Bo3Bpaiaer 4uciio 3anucanHbIX SIEMEHTOB.

15.3.4 ®dyukuun YTeHHs1 CHMBOJIA U3 MOTOKA (getc, foete, getchar)
®ynknus getc, umeronias NPOTOTUIL:
int getc (FILE *f);

BO3BpAI[aeT OYepeHON cuMBOI B (popmare int u3 cranmaprHoro noroka f. Ecnu
CHMBOJI HE MOXeT OBITh TPOYNTAH, TO Bo3Bpamaet 3HaueHne EOF.

Oynukuus fgete, nmerommast mpoToTHIT:
int fgetc (FILE *f);

BO3BpallaeT o4yepeqHoi cuMBOi B (opmare int u3 moroka f. Eciu cumBon He
MOJKET OBITh IIPOYUTAH, TO Bo3Bpariaet 3HaueHue EOF.

Oyuknus getchar, umeromast mporotun:
int getchar (void);

BO3BpAILACT OYEpPEeAHON CHMBOI B (hopmare int u3 crammaptHoro motoka (stdin).
Ecnu cuMBOI He MOKeT OBITh IPOYMTAH, TO BO3BpaliaeT 3HaueHue EOF.

15.3.5 ®yukimu 3anucu cuMBosia B moTok (putc, fputc, putchar)
Oyukmus putc sammceiBaeT cumBoi Ch B motok f. Ilpu ommbke Bo3Bpaimaert
3HauyeHue EOF. Ee nportortui:
int putc (int ch, FILE *f);

Brmnonnsiercs fputc ananornuno Gpynkuun putc. Ee mpororur:

int fputc (int ch, FILE *f);
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Oyukuus putchar() BbeIBOAWT cMMBONI Ch Ha cTaHOapTHOE YCTPOWCTBO BBHIBOJA,
n00aBisisi B KOHLE CHMBOJ HOBOH CTPOKH. Bo3Bpamiaer HEOTpHLATEIbHOE
3HaveHue npu ycrexe nin EOF — nmpu ommOke.

15.3.6 ®yukuuu uteHus ctpoku u3 notoka (fgets, gets)
IMporotun ¢yukuuu fgets:

char *fgets (char *s, int n, FILE *f);

OyHkIws yuTaeT He Oonee N-1 Gaiit u3 motoka f u momeraer mpoYHUTAHHBIC
0alTHI B CTPOKY S, IPEKpalias YTeHue Npyu oOHApY>KeHUH CUMBOJIA HOBOH CTPOKU
wii KoHua daiina. Cumson HoBoi ("\N') CTpOKK IpU YTEHHU HE OTOpPACHIBAETCS,
MoOMeIaeTcss B KOHelm CcTpoku S. IlpounraHHas CTpoka JOMOJHSAETCS
orpannuutenieM ctpoku (\0'). Ilpu oOHapyxeHMH OIIMOKM WM KOHLA (aiina
Bo3Bpamaetr NULL, B mpoTrBHOM citydae — yKka3zaTelb Ha CTPOKY S.

Oynknua getS yntaeT CMMBOJIBI C KJIABHATYphl A0 MOSBICHHS CHMBOJA HOBOH
CTPOKH W TIOMemIaeT MX B CTpoKy S. CaMm CHMBOJ HOBOH CTPOKH B CTPOKY HE
BKJITouaeTcs. Bo3Bpamaer ykaszatens Ha char . [Ipororun ¢ynkunu gets:

char *gets (char *s);

15.3.7 ®yukimu 3anucu cTpoku B motok (fputs, puts)
IMportotun ¢ynkimu fputs:

int fputs (const char * s, FILE *f);

Oynkuus fputs 3amuceiBaeT CTPOKy cuMBOJIOB S B oTok f. CUMBOI KOHIIA CTPOKK
B (aitnm He 3amuchiBaeTcs. [Ipu ommbOke BosBpamiaer 3nadenne EOF, wnaue —
HEOTPULIATEIFHOE YHCIIO.

OyHKIHA PULS BEIBOAXUT CTPOKY S HA CTaHJApTHOE YCTPONHCTBO BBIBOJA, HOOABIISA
B KOHIIE CHMBOJI HOBOH CTpOKH. Bo3Bpamiaer HeoTpuIaTeNbHOE 3HAYEHHE IPH
yeniexe win EOF — pu ommoke. [Ipototnn Gpyaknmn puts:

int puts (char *s);

15.3.8 dynkunu hopMaTHpOBaHHOTO BBOJA (YTEeHUs) U3 oToka (fscanf ,
scanf, sscanf)
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IMportorun ¢yukimu fscanf:

int fscanf (FILE *f, const char *fmt [, parl, par2, ...]);

Orta ¢GyHKOUSA BBOIUT (UMTAET) CTPOKY HapaMeTpoB parl, par2, ... B ¢opmare,
ompenencaHoM crpokoi fmt, w3 mortoka (daiina) f. Bosepamaer uucio
MEepEMEHHBIX, KOTOPBIM IIPUCBOCHO 3HAUCHHE.

IMpororun ¢ynkimu scanf:

int scanf (const char *fmt [, parl, par2, ...]);

Oyukuus scanf BBoauT (4Mraer) cTpOKy mapaMeTpoB parl, par2, ... B ¢popmare,
onpeaencHHoM cTpokoit fmt, co crammaptHOro ycrpoiictea BBOAa (0OOBIYHO C
kiaBuatypel (Stdin)). BosBpamiaeT 4HCIO HEPEeMEHHBIX, KOTOPBIM TMPUCBOCHO
3HAaYCHHUE.

ITporotun ¢ynkuu sscanf:

int sscanf (const char *buf, const char *fmt [, parl, par2, ...]);

Oyukuus sscanf BBoauT JaHHble aHamoruyHo QyHkuumu Scanf, Ho He ¢
KJIAaBUATypbl, a M3 CTPOKA CHUMBOJIOB, MEPENaHHON €l MepBbIM MapaMeTpOM.
Apryment buf — cTpoka cHMBOJIOB, 3 KOTOpOW BBOJITCS 3Ha4YeHus, fmt - cTpoka
¢dopMaTa, B COOTBETCTBUM C KOTOPOH MPOHMCXOAWT IpeoOpa3oBaHUE HaHHBIX.
MHorotoune  yka3blBaeT Ha  Hajgu4yde  HeoOs3aTelbHBIX  apryMEHTOB,

COOTBETCTBYIOLIUX aapecaM BBOAUMBIX 3HAUYCHHIA.

15.3.9 ®dyukuuu hopmaTupoBaHHoro BeiBoja B otok (fprintf, printf,
sprintf)

Iporotun ¢yukuuu fprintf:

int fprintf (FILE *f, const char *fmt, ...);

@OyHKUMS 3amUCHIBACT B MOTOK f 3HAYCHHS NEPEMEHHBIX, CIIHCOK KOTOPBIX
0003HayeH MHOrorounem (...), B popmare, ykazaHHoM ctpokoid fmt. Bo3ppamiaer
YHCIIO 3alMCAaHHBIX 3HAYEHUH.

IMporotun ¢yukuuu printf:

int printf (const char *fmt, ...);
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OyHKIMS BBIBOJUT HA CTAHIAPTHOE YCTPOWCTBO BhIBOAa (Stdout) 3HaueHus
MEPEeMECHHBIX, MEPEUYNCICHHBIX B CIHCKEe, 0003HAUYCHHOM MHOTOTOYHEM (...), B
dopmare, onpexneneHHoM  crpokoir fmt. BosBpaimaer 4uciio BBIBEACHHBIX
3HAYEHUH.

IMportoTtun ¢yukimu Sprintf:
int sprintf (char *buf, const char *fmt, ...);

OyHKIMS BBIBOJUT B CTPOKY DUf 3Ha4YeHUs NepeMeHHBIX, MEPEYNCIICHHBIX B
CIIUCKe, 0003HAaUEHHOM MHOT'OTOYHEM (...), B (popMaTe, ONpeAeICeHHOM CTPOKOM
fmt.

Ipumeuanue. Crennpurarun ¢opmata fmt Obim paccmoTpeHsl B pasjene
"KOHCONBHBIN BBOJ-BBIBOS'".

15.4 O6padoTka oIMOOK

OyHKIMN pabOTH ¢ MOTOKAMH BO3BpAIIAlOT 3HAYEHUS, KOTOPhIE PEKOMEHIYeTCs
aHaNM3WpOBaTh B TporpaMMme M 00pabaTeiBaTh OMIMOOYHBIE CHTYaIlWH,
BO3HHKAIOIINE, HAIpUMep, NMPU OTKPBHITHH (aiiIoB WM YTEHUH U3 moroka. [Ipm
pabore ¢ ¢aiizamu yacto ucmoias3yroT Gpyukuuu feof u ferror.

IMporotun ¢ynkuuu feof:
int feof (FILE *f);

Oynkuus Bo3ppamaer EOF nnum 3nauenue, ornuuHoe oT 0, €CIM JOCTUTAETCS
KoHeIl (aiina; B mpoTHBHOM ciydae 0.

IMpororun ¢ynkimu ferror:
int ferror (FILE *f);

Bo3Bpamiaer He paBHOE HyINIO IIeJoe 3HAUCHHE, O3HAYaloIee KOJ OIIMOKH, eCIH
oOHapyxeHa omnOKka BBOAA/BbIBOAA; 0 — B MPOTHBHOM CITydae.

15.5 Ilpumep 00padoTKH TEKCTOBOIO (haiiia

B rtexcroBom daitne "dbase.txt" xpaHsrcs naHHBIE O COTpyIHHKax (upmbl. B
KaXI0M CTpoke (aiiia ykazaHa (GhaMHIIHs, TOX POXKICHNUS, OKIIaa COTpyaHuKa. J{ms
pocToThl 00paboTKK (paiina JaHHBIE 3alMCaHbl eAWHOOOpa3HO: MepBble 15
CHMBOJIOB 3aHUMaeT (aMUiHs, CISAYIOMHUE 5 — TOJ POXACHUs, nocieaaue 10 —
OKJIaJ,.

Tpebyercst, HHTEPIIPETHPYS CTPYKTYPaMHU CTPOKH (paiiyia, BEIBECTH HA 3KpaH WM
NpUHTEp conxepxkuMoe (aita B Buae TaONMIBI, CO3[aTh M3 CTPOK (aina ¢
JTAHHBIMHU O COTPYIHHKax GUpMBI, MoJioxke 20 J1eT, MacCHB CTPYKTYp. BriBecTn Ha
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9KpaH WJIM B TEKCTOBBIN (haill MONy4eHHBIH MacCHB WIIM BBIBECTH COOOLICHHE O

TOM, YTO TaKH€ MOJIOZIbIC COTPYIHUKU HEe paboTaroT B pupme.

Crpykrypa 3anucu (aitna n3o0paxeHa Ha pUCYHKE.

Damunus Ton Oxiang
POKICH.
NG AN N
Y ~

Ifio=15 cumBon0B

N

Ipay=5 cumBoJIOB

l0=10 cumBoIIOB

\/

I=Ifio+Ipay+lo

3anmcu daiina MOTYT UMETh BH;

Heanoe U.II. 1982 453120
Aeuunnuxoea 1999 578320

Bacunvkos

1955 456780

Yephos 1967 1345600

TpebyeTcst Ha SKpaH, HA IPUHTEP WX B TCKCTOBBIA (DAl BBEIBECTH CITUCOK B
dbopme Tabmuiel. Hampumep:

CIIMCOK COTPY IHNKOB ®1PMBbI

/* TloWck B MacCUBE CTPYKTYp, YUTAEMBIX U3 TEKCTOBOTO (aiina */
#include <stdio.h> // ¢ 3amuchi0 pe3-TOB B HOBBII TEKCTOBBIH (aiin

#
#

/I #include <windows.h>

damunus lox poxa. Oxunan
Heanoe HU.II. 1982 453120
Aeuunnuxosa 1999 578320
Bacunvkos 1955 456780
Yepnos 1967 1345600

include <string.h>
include <stdlib.h>

main()

{

const int Ifio=15,
Ipay=5,
lo=10,
|=Ifio+lpay+lo;
struct Man
{ char fio[lfio];

/[ mmanHa nons ¢uo,

// mIMHA OIS T.pOXK]T
//mvHAa OIS OKJIaga

//mnuHa 3anvcH B daiine

Il buo
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int year,; /l rox pox.

float pay; Il oxnan
}s
Man db;
char s[l]; //cTpoka myist 3anucH ¢aitna
FILE *fin, /I cx. ¢aitn
*fo,*f1 ; /] Beix. ®aiinsl
fin =fopen("dbase.txt", "'r");
if (fin==NULL)
puts("Omubka oTkpeITHS daitna\n');
else
{

puts("®aiin oTkpsIT");
fo=fopen("dbout.txt","w");
fl=fopen("dboutl.txt","w");
while (!feof(fin))

{ fgets(s,I,fin); puts(s);
strncpy(db.fio,s,Ifio-1);
db.fio[lfio-1]="0",
db.year=atoi(&s[15]);
db.pay=atof(&s[20]);
if(db.year>2000)
fprintf(fo,"%-15s %10.1f\n", db.fio, db.pay);
fputs(s,f1);

}
fclose(fin); fclose(fo); fclose(f1);//

fflush(stdin); getchar();
return 0;

¥

15.6 IIpumep 00paboTKH TEKCTOBOTO M OMHApHOrO (haiina

| /*  TlocTpoyHOE CUMTHIBAaHHME JaHHBIX M3 TekcToBoro ¢aitna ‘dbase.txt’ B {Ord’opmamposaum Pycckwit

OTtcdopmaTUpoBaHo: Pycckuii

(Poceust)
OydepHyIo IIepeMeHHYIO S, (OPMUpPOBaHUE M3 HUX CTpyKTypsl db u 3ammce ee B {
(Poceust)

JBOMYHOM peKHUME B BeIXoaHoH ¢aiin "dbout.dat"” .

CunTteIBaHHE U3 ABOMYHOTO (paiiia 3alrucy ¢ HOMEPOM 1 U BBIBOJ €€ Ha DKpPaH.
CunteiBaHve W3 NBOWYHOrO (haiima 3ammceil ¥ BBIBOM HAa JKpaH TONBKO TEX
3amucel, U1 KOTOphIx amunus ecth "ivanoff . */

Tab6muma 15.1 — Tabmauma cOOTBETCTBHS

Ne WNnentudukarop | Tum KommenTtapuit
1 Ifio const int Juna mons Gpuo
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2 lyear const int JtiHa oIS T. pOXKI.

3 lo const int Jlyinna moss okyana

4 | const int Jlnna 3anucu

5 db 3anuch 3anuch

6 S CTpOKa CTpoxka ¢ coliepik. 3aHcH

7 fin TexctoBblii ¢aiin | IcxomHbIH TEKCTOBBIHN (aiii

8 fo JBounynbii daitn | IBonunslii daiin, monyd. u3 fin
9 kol int Koun-Bo 3anmceii ¢aiina fin

10 i int Howmep 3anucu ¢aiina fin

#include <stdio.h>

#include <string.h>

#include <stdlib.h>

#include <iostream.h>

main()

{
const int Ifio=15, Ipay=5, 0=10,//qyiunb! noseii: Gpuo, r.pok., OKIaa B T. daiiie
|I=lfio+lpay+lo; //nnwHa 3ammcu B T. ¢aiine

struct Man
{ char fio[lfio]; // ¢puo
int year; Il ron pox.
float pay; /I oxnan
3
Man db;
char s[l]; //cTpoKa ams 3amucH B Gaiin
FILE *fin, /l Icx. daitn
*fo ; // BoIX. (haitibl

if ((fin=fopen("dbase.txt", "r'"))==NULL)

puts("Ommbka oTkpsrTHs (aitma\n');
fflush(stdin); getchar(); return (1);

puts("'®aiin oTKpHIT");
fo=fopen("dbout.dat","w+b");

int kol=0; //kom. 3am. B TeKCT. (haiiie

while (!feof(fin)) // moka He koHen (atina

fgets(s,I,fin);  // uuraercs crpoka

puts(s);

strncpy(db.fio,s,Ifio-1); //u3 cTpoku dopmup. cTpykrypa db
db.fio[lfio-1]="0";

db.year=atoi(&s[lfio]);
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db.pay=atof(&s[Ifio+Ipay]);
fwrite(&db, sizeof (db) ,1, fo);  // ctpykrypa 3aim1. B OuHapHbIi (aiin
kol++;
}
fclose(fin);
// atenue 3am. ¢ HOM. | U3 OuH. daiiya 1 BBIBOJ e Ha DKpaH
inti;
printf("Beemure Homep 3amucu (0-%d)", kol-1);
cin>>i;
if(i>=kol || i<0) { cout<<"3amuce He cymectryet"; fclose(fo); return (1);}
fseek(fo, sizeof (db)*i, SEEK_SET); //ycTtaHoB. yka3. Ha 3aIl. ¢ HOM. |
fread(&db, sizeof(db), 1, fo); [latenue 3aim. u3 Qaiiza
cout << db.fio << " "<< db.year<<" " << db.pay; //BeIBOJ 3aIl. HA 3KpaH

// BeiBon 3ammceit ¢ dam. ivanoff
fseek(fo,0,SEEK_SET); //ykas. Ha Hau. daiina
for(i=0; i<kol;i++)
{ printf("\n"™);
fread(&db,sizeof (db),1,fo);
if(!strcmp (- db.fio," ivanoff ™))
printf(“% -15s % 5d %/.0f \n”, db.fio, db.year, db.pay);
}

fclose(fo);
fflush(stdin); getchar();
return (0);

}
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16 MOPO3PAAHBIE TOT'MYECKUE OIIEPAIIUA
16.1 Pasmemenue 1anubix B mamaru [I9BM

JanHple u mporpamMmbl BOo BpeMs pabotel [IDBM  pasmemarorcs B
ONECPAaTHBHOW TAMATH, KOTOpas MPEACTaBIsIeT CO00H  MOCIEIOBATEIBHOCTD
IPOHYMEPOBaHHBIX sueek. Ilo ykazaHHOMY HOMepy MNpOIecCOp HAXOAUT HYXKHYIO
SYCHKY, TIOPTOMY HOMeEp AYelKu Hazvleaemcs ee aopecom. MUHUMATBHAS
aJipecoBaHHAasl sYEWKAa COCTOWUT W3 8 IBOMYHBIX TMO3WIUH, T.€. B KAKIYIO MO3UIHIO
MoxeT ObITh 3amucan 0 wm 1.

Hnst ymoOGctBa pabGOTHI BBEIEHBI CIEAYIOIINE TEPMUHBI, 0003HAYAIOIINe
COBOKYITHOCTU JBOMYHBIX Pa3psIOB. DTH TEPMUHBI OOBIYHO HCIIONB3YIOTCS B KAUECTBE
€IMHUI N3MEPEHUS 00BEMOB HHPOPMAIINHU, XpaHUMOU Wi 00pabaTeiBaeMoii B DBM.

O0beM wHpOpMANMK, KOTOPBIM TOMEIIaeTCs B OAHY JBOMYHYIO TO3HUIIHUIO,
Ha3bIBACTCS OUMOM.

O0neM uHpopMaIuu, paBHbIN 8 OWTaM, Ha3bIBACTCS OaAimMOM.

B onmHolt sueiike w3 8 JBOMYHBIX pPa3psAg0B IMOMENIaeTCs 00beM
uH(popMarmu B 1 6aliT, HO3TOMY 00beM HaMATH IPUHATO OLEHUBATH KOJIMIECTBOM
OaiT:

2'° Gaitr = 1024 Gaiit = 1 K6
2'° K6 = 1048576 Gaiit = 1 M6

2% M6=1T6

2 T6=1T6.
HpI/I paSMeHIeHI/II/I JAHHBIX HpOI/I3BOILI/ITCSI HX 3aIluCh C IIOMOIIBIO HyJ'ICfI 158
CANHUIL - KoOupoeaHue, l'[pI/I KOTOpOM Ka)KI[LIfI CUMBOIJI 3aAMCHICTCA

MOCJICAOBATEINEHOCTRIO U3 8 TBOWYHBIX Pa3psaOB B COOTBETCTBUU CO CTaHAAPTHOMN
konoBoi Tabmuiei (ASCII). Hanpumep cumpon D (kox - 68) umeeT nBondHbIN
kox 101000100; cumBon F (xom - 70) mmeer mowmussii xox 00100110;
cumBot 4 (kox - 52) umeet nBonunbii ko [100110100.
ITpn xogupoBanmM uncna (KOAbI) Mpeodpa3yroTcs B JBOMYHOE IPE/ICTaBIeHHE,
HanpHuMep,
2=12"+02°=10,
5=12%+ 02" + 12° = 101,
256 = 12° = 100000000,.

C yBenmMueHHWEM 4YHCIA KOIMYECTBO PAa3psIOB UIS €ro IPEACTaBICHHUS B
JBOMYHON CHCTEME PE3KO BO3pAcTaeT, MO3TOMY Ul pa3MeIleHHs OOJIBIIOro 4Yuciia
BBIJICIISICTCS. HECKOJIBKO TOJPS]] PACIIONIOKCHHBIX OaiiT. B 3TOM ciiyyae adpecom
AYeliku Aenaemca aopec nepeozo 6Oaiimda, OIWH OUT KOTOPOTO BBIACTSACTCS IOI
3HAK YHCIA.

[MocnenoBaTenbHOCTh HECKOJIBKUX OUTOB HJIM 0aliTOB YacTO HA3BIBAIOT HOEM
NaHHBIX. bumoel 6 uucne (6 cnoge, 6 none u m.n.) HymMepylOmca cnpasa Haaeso,
Hauunas c 0-2o paspsaoa.

B IIK MoryT 00pabaTtbIBaThcs MO MOCTOSHHON U IEPEMEHHOM JTUHBI.

[Tomnst MOCTOSHHOM JJTHHBL:

Cnoeo — 2 Oaiita;
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nonycnoeo — 1 Gaur;

c1060 onunou 10 6aum — 10 GaiiT;
060iiH0e 1060 — 4 Oaiira;
pacuiupennoe coeo — 8 OaurT.

Uuncna ¢ (UKCUPOBAHHOW 3alsATOW 4Yallle BCEro HMMET (opMmar cjoBa U
MIOJTyCIIOBA, YHCNA C IUIaBalolled 3amsaToil — (opMar ABOWHOTO M PAaCIIMPEHHOTO
CJIOBA.

[Tons mepeMeHHOHN AJMHBI MOTYT MMETh JIF000i pazmep ot 0 g0 256 Gaiit, HO
00513aTeNIbHO PABHBIN LIEIIOMY YHCITy OalTOB.

16.2 [To6uTOBBIE ONEpaAIHH

[loOuTOBBIE WK TOpa3psSOHBIC JIOTHUYECKUE OIEpaluy IpeJHAa3HAYCHBI JUIA
00paboTku 3HaUeHWl Ha MamMHHOM (OMTOBOM WM NBOMYHOM) YpPOBHE UX
MIPEACTAaBICHNS W TIO3BOJITIOT MAHHUIIYJIMPOBATh WHAMBHIyalbHBIM OWTOM B
WHTETPHPOBAaHHOM TPUMHUTHBHOM THIIE JaHHBIX (ZaHHBIM IIEJIOTO  THIIA).
IToGuToBbIE Omepanuy BBIIONHSIOTCA MO 3akoHaM byneBoi anreOpsl ¢ Outamu
KaKk C CaMOCTOSTENbHBIMH BenWurHAMH. OOBIYHO MOOWTOBBIE ONEpPAINH
WCTIONB3YIOTCS B TIPOTpaMMax, peaqu3yloluX MOOCTYH K ammapaType, Ui
JIOrH4YecKoi 00padOTKH OMTOBBIX JaHHBIX, TPEOYIOMINX OIEpaliii HaJl OUTaMHU: UX
BBIJICJICHNS] M3 3HAYEHHs, aHAJIN3a, 3aMEHBI, C/IBUra 1 T.I. B Tabnuie npuBeaeHs!
MOOUTOBBIE ONEPALMU B MOPSAKE YOBIBaHUS HX NpHOpUTETa. UYTOOBI NMPaBHIIBHO
WCIIOJIb30BaTh 3TH OIEpaIliy, HaJl0 3HaTh MAallWHHOE (OMTOBOE) MpECTABIICHUE
00pabaThIBaCMBIX 3HAYCHUN.

[ToOuToBBIE Onepanuu si3bika C

Onepauun PesynbTat Omneparo PesynbraT
p
~ MOOUTOBOE YHApHOE
oTpuianue (oOpameHue)
(NOT)
>> CIBUTI' BIIpaBO >> = CIBHTI BIIPaBO C
MIPUCBAauBaHUEM
<< CIIBHT BJIEBO <<= CJIBHT BJIEBO C
MIpUCBaBaHUEM
& mobutoBoe 1 (AND) — &= nobutoBoe U (AND) ¢
MOpa3psIIHOE JIOTHIECKOE MPUCBauBaHUEM
YMHOXKEHHUE
A HOOUTOBOE UCKIIIOYAIOIIEE N= MOOUTOBOE UCKIIIOYAIOIIEE
NJIN (XOR) — crnoxenwne WJIN (XOR) ¢
paspsAI0B 110 MOTYJTIO 2 MIpYCBaBAHUEM
nobutoroe NMJIN (OR) |= nobutosoe NJIN (OR) ¢
MIpYCBaBAaHUEM
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[ToGuToBEIE OmNEpanyy BHIMOJIHAIOTCSA TOJIBKO HaJ CKAJPHBIMH THIIAMH JaHHBIX
T.€ HaJ JaHHBIMHU, IPUHAMAIOIIMMH TOJIBKO IIeJI0YKCIeHHbIE 3HaueHus: char, short
int, int, long int, a Taxoke ux signed u unsigned MoxuHUKaUL.

ITo6buToBEIE oOmepary MOXXHO KOMOMHHPOBATH CO 3HAKOM = ISl COEOMHEHHS

NOOUTOBOI OMepalMyd W ONepalnud MPUCBauBaHUs: &=, |= u = sBIsIOTCA
JONMYCTHMBIMH. Tak Kak ~ - O3TO YyHapHas olepanus, TO OHa HE MOXKeT
KOMOUHHMPOBATHCS CO 3HAKOM =.

PesympraTtel mOOMTOBBIX omepauuit &, 7, |, ~ HWACHTUYHBI pe3yibTaTam
COOTBETCTBYIOIINX MM JIOTHYECKUX ONepanuii. Pe3ymbTaTsl MOOUTOBBIX onepanuit
&, ™, |, ~ npuBeicHbI B TAOJIHIE HCTHHHOCTH.

Ta6nuia 16.1 — Tabauiia HCTHHHOCTH IOOUTOBBIX oneparuii &, 7, |, ~

A B A&B A"™B AlB ~A
0 0 0 0 0 1
1 0 0 1 1 0
0 1 0 1 1 1
1 1 1 0 1 0

[To6uroBbie oneparuu &, *, | CpPaBHUBAIOT KaXK/bIii OMT CBOETO IEPBOTO ONEpaH/a
C COOTBETCTBYIOLIMM OHTOM BTOpOrO OIEpPaHIa M B 3aBUCHUMOCTH OT HX
KOMOMHAITMH YCTaHABJIMBAIOT COOTBETCTBYIOMINI OUT pe3ynabTaTa B 0 mim 1.
Omneparust ~ W3MEHSET KaXIplii OUT CBOETO OlepaHia Ha IPOTHUBOIOIOKHOE
sgauenne: 0 —nHa 1,1 —Ha 0.
IIpumepsr:

1) ~

inta=2; //0000...0010 — tBon4YHOE NpEACTABICHUE YKCa 2
intr=~a; //1111...1101 — pe3ynbTar ~

2) &

inta=10;  //0000...01010

intb=12;  //0000...01100

int r=a&b; //0000...01000 — yucmo 8
3) N

inta=10; //0000...01010

intb=12; //0000...01100

int r=a’b; //0000...00110 — gucao 6
4) |

inta=10; //0000...01010

intb=12; //0000...01100

intr=alb;  //0000...01110 — gucio 14

Omnepanust << o0beAMHSET ABa onepanaa (Hanpumep, a<<b) u BBINONHSIET CABUT
BIIEBO BCEX OWTOB CBOETO JIEBOTO oOllepaHaa (omepaHa a) Ha YHCIO TMO3HIIMIA,
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3aJjaHHOE MpaBbiM orepangoM (omepana b). Ilpu 3TOoM YacTh OMTOB B JIEBBIX
pa3psax ornepaH/ia a BBIXOJAWT 3a TPAHUIBI U TEPsIeTCs, a COOTBETCTBYIOIIHE
MIpaBbIC MTO3UINH 3aMTOIHIIOTCS HYISIMH.

Omnepanus >> Takke 00beAUHSCT ABa ornepana (a>>h) u o3nauaer caBur BIpago.
Ona mepeMeniaer Bce OMTHI CBOETO JICBOTO OINEpaHIa BIIPABO HA YHCJIO IO3UIUH,
3aJJaHHOC TIpaBbIM omepaHaoM. Kormga OWTHI JIEBOrO OIEpaHAa BBIIBUTAIOTCS 3
caMyro TIpaByr To3uiio ciosa (16 6ut), oHu Tepsitorcsa. [Ipu caBure BOpaBo
OCBOOOXKITAIOIIMECS CTApIITUe (JIEBBIC) Pa3psabl CIABUTAEMOT0 YHCHIA 3aMOMHIIOTCS
MPEIBIAYIIAM COACPKUMBIM 3HAKOBOTO pa3psna. Takoe IOBEIACHHUE HA3bIBAIOT
pacuiupenuem 3HaK08020 paspaoa.

PesynpraT omepaumu caBura He  ONpEAETeH, €CIM  BTOPOH  OmepaHj
OTpHLATEbHBIN. Pe3ynbTaT onepannu TepseTcs, ey pe3yabTaT CBHIa HE MOKET
OBITh IPE/ICTABIICH TUIIOM TIEPBOT'0 OMEPaH/Ia Mocie MPpeoOpa30BaHusL.

IIpumep caBura BiIEBO.

0000000010001010, << 2 = 0000001000101000, (<< 2 OSKBUBAJECHTHO
YMHOKEHHIO Ha 4).

HOKa)KeM, YTO CABHUI BJICBO Ha JIBa 6I/ITa OKBHUBAJICHTCH yMHO)I(eHI/IIO Ha 4:
0000000010001010,=2"+23+2 = 128+8+2 = 138,;
0000001000101000,=2%+2%+2% =512+32+8=552,,.

138*4=552.

IIpumep caBura BIpaso.

0000000010001010, =>> 2 = 0000000000100010, (>> 2 SKBHUBaJCHTHO
[EJIOYMCIICHHOMY JICIICHUIO Ha 4).

[MTokaxxeM, 94TO CIBUT BIIPABO Ha J1Ba OWUTA SKBUBAJICHTEH JICJICHUIO HA 4:
0000000010001010,=2"+23+2" = 128+8+2 = 138y,

0000000000100010, =2°+2"=32+2=34;

[138/4]=34.

Onepanuu clIBUra MOTYT NPUMEHSTHCS IJs AEJEHUS WIM YMHOMEHHUS LEJIOoro
3HAYEHUS Ha YMCJI0, PaBHOE CTETICHH 2:

X << N — 3KBUBAJICHTHO YMHOXXCHHIO YHcCIa X Ha 2",

X >> N - DKBUBAJICHTHO LECJIOYHUCIICHHOMY AEJICHUIO YHCIIa X Ha 2",

Hanpumep, 9To0bI pasmenuTh memoe uucao X Ha 8 (8=2°), Moxmo 3amucats
oneparop:

X=X>>3;

16.3 IIpumepsl padoThI ¢ OUTaMHI

B npuBeeHHBIX HIKE MpUMepax X — 1enoe yucio (2 Oaiira): bitno — Homep 6uta;
maska — 41ci10, KOTOPOe MOKET OBITh 3aIIMCAHO B BUE JBOMYHOTO YHCIIA.
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1. YceraHoBKa 3aJaHHOr0 OUTAa WIM IPYNIbI OMTOB (3HAUCHUE OWUTA WITH TPYIIIHI
OMTOB clenaTh PaBHBIM 1):
X|= (1 << bitno) wumm X |= maska /11
Crpoky //1 MOXHO 3aITHCATh:
X=X|(1 << bitno) umm X= x|maska
Hanpumep, Hafo B yKciie X YCTAaHOBUThH S-bIii OUT. J{J1s 3TOTO 3amuiineM onepaTop
x=x|(1<<5);
IToxaskeM Ha YMCIOBOM IIPUMEPE, UTO ITO BEPHO;
x=15;, =0000000000001111,
1,, =0000000000000001,
1<<5 =0000000000100000,
X|(1<<5) =0000000000101111,
Hanpumep, B uucne TpeOyercss YCTaHOBUTH KaXIblii UYETHBIH OWT, TOrIa
ucmons3yeM «macky» maska =0b0101010101010101;
Ecamn x=0b0110010011110001; (cepbiM LIBETOM BBIAEIEHBI OWTBHI, KOTOpHIE
TpebyeTcs yCTAHOBHUTH), TO TMOCIHE BBIMOIHEHUs oreparopa X=X|maska; momyunm
3HAYCHHE X, paBHOE
0111010111110101
B camom pgene:
0110010011110001
0101010101010101
ITocrme | momywaem
0111010111110101
31ech BETOM BBIJIEJICHBl YCTaHOBJIEHHBIE OUTHI. OcTaibHbIE OMTHI OCTANUCh Oe3
HU3MEHECHHUS.
Ecnu naoo cpopmuposams  3nauenue pe3ynbraTa KaK COBOKYIHHOCTH BCEX
JBOMYHBIX €AWHUII OTIEPaH/I0B, MOXKHO HCIIONB30BaTh oneparuio |. Hamprmep,
int x=10;  //0000...8010,
inty=12; //0000... 8100,
int z=x|y; //0000...8110, — uncmo 1419
Ecnu 6 xauecmee pesyromama nado coxpanums TOIBKO T€ pas3psiabl, B KOTOPBIX
TONPKO OJHA W3 CJIaraeMbIX €CTh COUHWIA, HAJO0 MPUMEHUTH OIlepanuio .
Hampumep,
int x=3; //0000...000011,
inty=26; //0000...011010,
int z=x"y, //0000...011001, —gucio 25

2. Copoc (04HMCTKA) 3aJaHHOT0 OMTAa WM TPyNnbl OUTOB (3HAUCHUE OWTA WU
rpyImnsl OUTOB caenarh paBHbIM 0):

X &= ~(1 << bitno) win X &= ~maska 112

Ctpoky //2 MOXHO 3aITHCATh:

X =X &( ~(1 << bitno)) wmu x =x&(~maska )
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Hanpumep, Hamo B unciae X cOpocHTh S5-bIi OuT. [ 3TOr0 3ammineM orepaTop
x=X&(~(1<<5));
[Tokaxem Ha YUCIOBOM MPUMEPE, YTO ITO BEPHO;

X = 0000000011110011,
1 = 000000000000000d;
1<<5 = 0000000000200000,

~(1<<5) = [1111111111011171,
x&(~(1<<5)) =0000000011010011,
Hanpumep, B uncne tpedyercst cOpocutb Outel 2-oif, 10-p1it m  13-bIif, TOrma
UCHojib3yeM "Macky"
maska =0b0020010000000100;
Ecmu x= 0b0110010011110001; (cepbiM I[BETOM BBIAEIECHBI OUTHI,
KOTOpbIe TpeOyeTcsi COPOCUTS), TO TIOCTIE BBHITTOJIHEHHUS orepaTopa
X =X&(~maska ) ;
MOJYYHUM I10CIIeJOBATEIBHO:

X =  0110010011110001,
maska = 0010010000000100,
~maska = 1101101111111011,

x&(~maska ) = 0100080011110001,
B nporpaMmme, T.0., Ha0 3a1MCaTh ABa OII€paTopa:
maska =0b00211020000000100; // 3aganre MacKu B BUE ABOUYHOI'O YUCIIA
X =x&(~maska ) ;

3. UHBepTHpPOBaHME 32/TaHHOTO ONTA:
X = (1 << bitno) 113
Ctpoky //3 MOXHO 3aIICAaTh:
x=x " (1 << bitno)
Hanpumep, TpeGyeTcs nHBEepTHpOBaTh S5-0i OMT yucna X. B mporpamme 3amumem
oreparop
X=xX"(1<<5);
[Tokaxkem Ha yncmoBOM mpumepe, uTo 310 Tak st x=0101010000001001 ;.
1 = 000000000000000%,

1<<5 = 0000000000§00000,
X = 0101010000001001,.
XA (1<<5)= 0101010000801001,.

4. Jna BbIAeJeHH 3aJaHHBIX OHTOB HCHOJb3YIOS «MAaCKH», KOTOpbIe
OOHYJISIIOT HEHYKHbIE OUTHI:

Jano umciio A. Beigenuts u3 uncna 1,3 10 u 12 OuThL:

A&0b0001010000001010.

31ech MacKa 3allicaHa B IBOMYHOM CHCTEME CYMCIEHUS, YUCIO A uMeer Tull int.
Takum o00pa3oMm, dYTOOBI "3aMacKHUpPOBATh" WM BBHIICIHTH I 00pabOTKH
3aJJaHHbIC pa3psiibl (OWTHI) ABOMYHOIO YHUCIA, HAJO UCIOJIH30BATh B KOHCTAHTE
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BbIIeeHUs ("'Macke') 3HAUCHUWS: IUIS BBIICIICHUS Pa3psIoB — CIAWHHUIBI, a s
"MaCKHpOBKHU" pa3psaoB — HYJIH.

3AJTAYMN.

JlaHbI 7Ba 1IETIBIX TIOJIOKUTEIBHBIX Yrcia A u B.:

1. Ompenenuth 3HAUCHUE KAXKIOTO OMTA gucima A.

2. OOHyIUTPH BCe YeTHBIE OUTHI Yncna A.

3. BBIMONHUTE MPOBEPKY 3aJaHHOTO (BBOAMTCS C KJIABUATYpPHI) OuTa yrcia B u
eciu 3ajaHHbId OuT umeet 3HaueHue «JIOXKb», T.e. paBeH 0, yCTaHOBHUTH
ero.

4, Haiitu A&B, A|B, A*B, A.

5. Paccuutath A>>1, A>>2, A>>3, A>>8, B<<1l, B<<2, B<<3, B<<8 u
NI0Ka3aTh, YTO PE3yJIbTATHI BBITIOJHEHUS YKa3aHHBIX ONEPAIUil COBIAAAIOT C
JeNICHHeM WM YMHOXXCHHEM Ha CTCNeHb [BOWKH, COOTBETCTBYIOILUIT
KOJIMYECTBY CJIBUTAEMbIX Pa3psI0B BIIPABO WIIU BIIEBO.

ITepemennbie A u B gomkabr nmets T UNsigned int.
HicxonHple naHHBIE W pe3ylbTaT BBIBECTH B JECATHYHOM, IIECTHAANATEPUYHON
CHCTEMax CYUHMCIICHHUS U B BUJIE IBOMYHOIO YUCIIA.
Pewenue 3aoauu 1
/* Ompenenenne Kaxa0ro oura meaoro aucia A */
#include <stdio.h>
#include <conio.h>
#include <string.h>
main()
{
int A, // 3amanHoe 11€710€ YnCII0
Al, // Pabouee 1enoe 4uciIo
B, // Macka
C, //3nadenue Outa yucia
i; //mapamerp muKiIa

puts(" Beenure 1nienoe unciuo'");
scanf("%d",&A);
printf(" A=%d\n",A);
B=1; // B nBonuHo# cuct. 0000000000000001
Al=A;
puts(" JIBonuHoe npeacTaBieHue yncia A:");
for(i=1;i<=16;i++)
{
C=A1&B;/l Onpenenenue i-1- ro 6ura
printf(" 6ut %2d pasen %d\n",i-1,C);
Al=A1>>1;
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}
printf("\n");
getch();
return(0);

}

3anyctum nporpammy Ha BeinonHenue (BIT1.EXE)
Pewenue 3adauu 2

/* OOHyJICHHE YeTHBIX OMTOB IIeJIOro Ynuciaa A */
#include <stdio.h>
#include <conio.h>
#include <string.h>
main()
{
int A, // 3amanHoe 11€710€ YHUCII0
Al, // Pabouee yemoe 4ucio
B, // Macka
C,Cl1, //3nauenwue Onurta umcia
i; //mapamerp muKiIa
int y1[16],y2[16];
puts(" Beenute nenoe uncmo");
scanf("%d",&A);
printf(" A=%d\n",A);
B=1; // B gBouunoii cuct. 0000000000000001
Al=A;
/* JIBomgHOE TIpeCTaBICHNE UCXOTHOTO A: */
for(i=0;i<=15;i++)
{
C=A1&B;
y1[i]=C;
Al=A1>>1;
}
printf("\n");
/* OOHyJeHHE YETHBIX OUTOB uncia A */
for(i=0;i<=15;i=i+2)

B=~(1<<i);
A=A&B;
}
/* JIBomgHOE TIpecTaBICHAE N3MEHHOTO uucia A:*/
B=1;Al1=A;
for(i=0;i<=15;i++)
{
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C=A1&B;

y2[i]=C;
Al=A1>>1;
}
printf(" McxomHoe u nuamenennoe yncio A\n *);
for(i=15;i>=0;i--)
printf(" %d ", y1[i]);
printf(*\n *);
for(i=15;i>=0;i--)
printf(" %d ",y2[i]);
printf("\n");
getch();
return(0);

¥

Pewenue 3a0auu 3

/* Haittu A&B, A|B, A"B, ~A mns tiensix A u B */
#include <stdio.h>
#include <conio.h>
#include <string.h>
main()
{
int A,B, // 3agannsle yucna
Al, // Pabouee deioe Ynciio
C,C1,C2,C3,C4, // 3nauenue O6uTa YUCla W PE3yIbTATHI
i, //mapamerp muKIa
k; // Homep Outa
int y1[16],y2[16],y[16];
puts(" Beeaure mBa mensix yncia');
scanf("%d%d",&A,&B);
printf(" A=%d B=%d\n",A,B);
getch();
/1 - B nBomuHoM cuct. 0000000000000001
Al=A;
/* JIBomgHOE TIpeAcTaBICHNE UCXOTHOTO A: */
for(i=0;i<=15;i++)
{
C=A1&1;
y1[i]=C;
Al=Al1>>1;

}
printf("\n");
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Al=B;
/* JIBonyHOE TIpe/ICTaBlIicHUEe HCXOMHOTO B: */
for(i=0;i<=15;i++)
{
C=Al&1;
y2[i]=C;
Al=A1>>1;

}
printf(*\n");
Cl1=A&B;
/* JIsonmuHoe npezacTaBieHue A&B:*/
Al=C1,
for(i=0;i<=15;i++)
{
C=Al&1;
y[il=C;
Al=A1>>1,;
}
printf(" A:\n ");
for(i=15;i>=0;i--)
printf(" %d ",y1[i]);
printf(*\n *);
printf(* B:\n *);
for(i=15;i>=0;i--)
printf(" %d ",y2[i]);
printf("\n");
printf(" A&B:\n ™);
for(i=15;i>=0;i--)
printf(" %d " y[i]);
printf(*\n");
/* JIBonuHoe mipeactaBieHue A|B:*/
C2=AlB;
Al=C2;
for(i=0;i<=15;i++)

C=Al1&1;
ylil=C;
Al=A1>>1;

}
printf(" A|B:\n ");
for(i=15;i>=0;i--)
printf(" %d ", y[i]);
printf(*\n");
/* JIsomaHoe npeacraBicaue A”B:*/
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C3=A"B;
Al1=C3;
for(i=0;i<=15;i++)
{
C=A1&1;
yli]=C;
Al=A1>>1;

}
printf(" A*B:\n ");
for(i=15;i>=0;i--)
printf(" %d " y[i]);
printf("\n");
/* JIBonuHOE TIpeicTaBlicHue ~A:*/
Ca=~A;
Al1=C4;
for(i=0;i<=15;i++)
{
C=A1&1;
ylil=C;
Al=A1>>1;

¥
printf(" ~A:\n ");
for(i=15;i>=0;i--)
printf(" %d " y[i]);
printf(*\n");
getch();
return(0);

}

Pewenue 3aoauu 4

/* Eciu B A ycranoBiieHsl 1 2 5 8 6utsl B B ycranosnensl 3 4 9 6utel B C 1 6ut

TO BeIYACIHUTE 2A&B/4+4C

Ecnu B A ycranosnens! 6 9 6uthl B B yctanosiens! 13 15 outsl B C 2 6ut

TO BeIUUCHTD (A|B/2)C */
#include <stdio.h>
#include <conio.h>
#include <string.h>
main()

{

unsigned int A,B, // 3amannblie uyncia
AR BR,R, // PaGouee yenoe uncio

s, //mudpa ancna
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Al,A2,A5 A8 B3,B4,B9,A6,A9,B13,B15; //3nauenue Ourta unciia u

pe3yabTaThl
char C,CR,C1,C2;
inti, //mapamerp nmkia
k; // Homep Guta
int y1[16],y2[16],y[16];
puts(" Beenure Tpu 1ienpIx yucna');
scanf("%d%d%d",&A,&B,&C);
printf(* A=%d B=%d C=%d\n",A,B,C);
getch();
/I1 - B nBomuHoM cuct. 0000000000000001
AR=A;
/* JIBOoW4HOE TIpeICTaBIICHUE HCXOMHOTO A */
for(i=0;i<=15;i++)
{
s=AR&1;
yi1[i]=s;
AR=AR>>1;
}
printf("\n");
BR=B;
/* JIBomgHOE TIpeacTaBICHNUE UCXOQHOTO B: */
for(i=0;i<=15;i++)
{
s=BR&1;
y2[i]=s;
BR=BR>>1;

}
printf(*\n");
/* JIsomuHoe npezcrasienue C:*/
CR=C;
for(i=0;i<=15;i++)
{
s=CR&1;
ylil=s;
CR=CR>>1;

}
printf(" A:\n ");
for(i=15;i>=0;i--)
printf(" %d ",y1[i]);
printf(*\n *);
printf(* B:\n *);
for(i=15;i>=0;i--)
printf("* %d ",y2[i]);
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printf(*\n");

printf(" C:\n ");

for(i=15;i>=0;i--)
printf(" %d ", y[i]);

printf(*\n");

/* Onpenenenue 3HaueHu 6uToB 12 5 8 yricma A
6uToB 3 4 9 uncia B 1 6ura 1 uncioa C */
AR=A; Al=(AR>>1)&]1;
AR=A; A2=(AR>>2)&]1;
AR=A; A5=(AR>>5)&]1;
AR=A; A8=(AR>>8)&1,;
BR=B; B3=(BR>>3)&1;
BR=B; B4=(BR>>4)&]1;
BR=B; B9=(BR>>9)&]1;
CR=C; C1=(CR>>1)&1;
iIf(Al&&A2&&AS5&E&AB&E&B3&&BA&&BI&&CL)
{
puts("TAL1");
AR=A; BR=B; CR=C;
R=(AR<<1)&(BR>>2)+CR<<2;
printf("R=%d\n",R);
}
/* OnpeneneHre 3Ha9eHUN ONTOB 6 9 urciaa A
ourtoB 13 15 uncna B u 6oura 2 uncna C */
else
{
AR=A; A6=(AR>>6)&]1,;
AR=A; A9=(AR>>9)&]1,;
BR=B; B13=(BR>>13)&1,;
BR=B; B15=(BR>>15)&1,;
CR=C; C2=(CR>>2)&1;
iIf(A6&&A9&&B13&&B15&&C2)
{
puts("Ma2");
AR=A; BR=B; CR=R;
R=(AR|(BR>>1))<<3;
printf("R=%d\n",R);
}
else
{
puts("Ounctka A, B, C");
A=A&0; B=B&0; C=C&0;
printf("A=%d B=%d C=%d\n",A,B,C);
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}
R=0z12;
printf("R=%z\n",R);

getch();

return(0);
}
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TI'omens: I'TIN, 1995. - 29 c.

15. M/yx Ne . IlporpaMMupoBaHUE PAa3BETBISAIOIIUXCS U LUKIMYECKUX
ANropuTMOB Ha si3bIke C:

16. M/yk Ne. Maccussl B s3bike C. mocoOue 1Mo BBITIOJHEHHIO J1a00PaTOPHBIX U
KOHTPONBHBIX ~ paboT 1o mucnuiuinHe "BorumcnurenpHas TEXHWKA U
MIpOTrpaMMHpPOBaHKE " IS CTYIEHTOB TE€XH. CIIEIIMATIBHOCTEH THEBH. M 3a09H. (hOpM
o0yuenus /aBtr.-coct.. O.A.KpaBuenko, J[.A. JlutBunoB. - ['omens: [TTY um.
I1.0. Cyxoro, 2005. - 51 c.
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17. O06paboTka CHUMBOIBHOH WHpOpManuu. InekrpoHHas Bepcus MYK /aBr.-

coct.: O.A.KpaB4eHKo.
18. 3amucn. DnexrponHas Bepcust MYK /aBTt.-coct.: O.A.KpaBuenko.
19. Tlommporpammsl (pyHkumm). OnexrpoHHas Bepcuss MYK /aBr.-cocr.:

0.A .KpaBueHko.
20. Pabora ¢ daitmamu B s3pike C. OnekrtponHas Bepcuss MYK /aBT.-cocT.:

0.A.KpaBueHKo.

229



230




