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1. MaccuBbl

OCHOBHbIe NMOHATUA

g Umo makoe maccue?

OCHOBHOE NpeJHa3HAUYECHUE KOMITBIOTEPOB HE BBIYMCIICHMS], KAK CUUTAIOT MHOTHE, a 00padoTka
00JbIINX 00beMOB AaHHBIX. [Ipu pazMenieHny OOMBIIOTO KOJMYECTBA NaHHBIX B MAMSTH BO3HUKAET
Takas mpooyiemMa: Ha/Jl0 HAyYUThCS OOpaIiaThCsl K KaXIOW sueiike ¢ JaHHBIMH OTAenbHO. [Ipu sTom
OUYEHb CJI0KHO JaTh KaKJOU sueiike COOCTBEHHOE UMS U IPU ITOM HE 3amyTaTbes. BrIkpyunBaroTcs u3
ATOM CUTyallMM TaK: JAIOT UMS HE SUEHKe, a TPYIIe A4EeK, B KOTOPOU KaxkJaas sueika UMEET HOMeEp.
Takast 007acTh MaMATH HA3bIBACTCSI MACCHBOM.

MaccuB — 3TO Tpynma s4yeek NaMsATH OJUHAKOBOTO THUIIA, PACIOJOKEHHBIX PAJOM U HMMEIOLINX
obmree ums. Kaxxas siaelika B TpyIIe IMEET YHUKAIBHBIA HOMED.

[Tpu paboTe ¢ MaccuBaMU HaJ0 HAYYUTHCS pelIaTh TPH 3a4aUu:
® BBHIICTIATH MAMSITh HY)KHOTO pa3Mepa Mol MacCuB
® 3aMUCHIBaTh JaHHBIE B HY)KHYIO SUYEHKY
® YHTaTh JAHHBIC U3 TUCUKHU

g O6nsesieHue maccuea

qTOGBI HUCIIO0JB30BaTh MaCCHUB, HaAJ0 €O OG’LHBI/ITL — BBIJICJIUTH MECTO B ITaMSATH. TummoMm maccuBa
Ha3bIBACTCA TUII MAaCCHUBA 3TO THUII BXOAAIIIUX B HETO 3JICMEHTOB. MaccusBrnl MOTYyT 6I>ITI> PAa3HBIX THIIOB
— int, float, char, u T.1. MaccuB OOBSBISIOT TaK K€, KAK U OOBIYHBIC TIEPEMEHHBIC, HO TIO-
CJIe IMEHHU MAacCHBa B KBaJI[paTHBIX CKOOKAX 3aIHMCHIBACTCS €T0 pa3Mep.

int A[10], B[20]; // 2 MaccuBa Ha 10 m 20 1eJsEIX 4YMucen
float C[12]; // MaccueB m3 12 BelecCTBEHHEIX 4YMucen

HpI/I O6”b$lBJ'ICHI/II/I MacCCHBa MOXHO Cpa3y 3allOJHHUTL €0 Ha4YaJIbHbIMU 3HAUCHUAMU, NCPCUUCIIAA UX
BHYTpH (UTYPHBIX CKOOOK:

\ int A[4] = { 2, 3, 12, 76 };

Ecnm B cnimcke B GUIypHBIX CKOOKax 3alMCaHO MEHBIIIE YHCEll, YeM 3JIEMEHTOB B MAacCHBE, TO
OCTaBIIIMECS IIEMEHTBI 3aTONIHSIOTCS HyIsiMU. Eciti uucen Gouibliie, 4eM HaJlo, TPAHCIATOp coolIaeT
00 ommbke. Hammpumep,

‘ int A[4] = { 2 }; // DnoclmegmHme TPM SJIEMEHTH pPaBHH 0

JI71s1 IOBBIIEHUST YHUBEPCAIBHOCTU IIPOIPaMMBbl pa3Mep MACCHUBA JIy4dllle ONPEIEATh Yepe3 KOHCTaH-
Ty. B 9TOM ciydae nist mepeesiku IporpamMMBbl IJIsi MacCHBa APYTroro pazMepa HaJo TOIbKO MOMEHSTh
3HAUYEHHE YTOU KOHCTAHTEI:

const int N = 20; // xoHcCTaHTa

main ()

{

int A[N]; // pasMep MaccuBa BamaH dYepes KOHCTAaHTY
}
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B tabnuie noka3zaHsl IpuMepbl MPaBUILHOTO U HEMPABUILHOTO OOBSBIICHUS MAaCCHBA.

npaBuUNbHO HenpaBUIbLHO
int A[20]; pa3Mep MaCcCHBA YKa- | 54 ATy, pasMep MaccuBa HEU3BEC-
3aH SIBHO TEH
const int N = 20; | pa3mep mMaccuBa — int N = 20; pa3zMmep MaccuBa He MO-
int A[N]; NOCTOsIHHAs Benuuuba | int A[N]; KET OBITH IIEPEMEHHOM

g  O6paweHue K asleMeHmMy maccuea

Kaxnplii eMeHT MaccuBa UMeeT CBOM MOPSAKOBBIA HOMep. UTOObI 0OpaTUTHCS K 3JIEMEHTY
MaccHBa, HaJ0 HamucaTh UMs MacCHBa M 3aTE€M B KBJIPaTHBIX CKOOKax HOMEp HYXKHOT'O 3JIEMEHTA.
BaxHO 3alIOMHUTB OJTHO Ba’KHOE MPaBUIIO:

DJIeMEHTBl MacCUBOB B si3blke CH HyMepyroTcs ¢ Hyss. Takum oOpa3om, eciu B maccuBe 10 aie-

MEHTOB, OH COJICPKHT 3JIEMEHTBHI:
A[0], A[1l], A[2], ..., A[9]

Howmep snemenTa MaccuBa Tak)ke Ha3bIBA€TCS €ro MHAEKCOM. BOT npumepbl 00paiieHus K MacCUBy A:

x = (A[3] + 5)*A[l]; // npoumraTe BHauveHumss A[3] m A[l]
A[0] = x + 6; // BanucaTer HOBOe SBHaueHume B A[0]

B s3b1ke Cu He KOHTPOJIUPYETCS BBIXO/ 32 TPAHUIIBI MACCHBA, TO €CTh ()OPMAJILHO BBl MOXKETE 3alH-
caTh 4YTO-TO B AJIEMEHT C HECYLIECTBYIOIMM MHIEKCOM, HanpuMep B A[345] wiu B A[-12]. Ogna-
KO IIPU 3TOM BBl CTUPACTE KAKYIO-TO SYEHUKY B IIAMSTH, HE OTHOCALIYIOCS K MACCUBY, IIO3TOMY IIO-
CIIEICTBHS TAKOI'O ILlIara HeMpeacKa3yeMbl U BO MHOTHX CIIydasiX IIporpaMMa «3aBHCAET.

BBop c KnaBuaTtypbl U BbiBOA4 Ha 3KPaAH

Kaxk xe BBectn nannble B MaccuB? CyIlIeCTBYET MHOTO CIIOCOOOB B 3aBUCHMOCTH OT Ballled 3a7jauu:

® 3JIEMEHTHI MACCHBA BBOJSATCS C KIIABUATYPbI BPYUHYIO;

® MaCCHB 3aIOJHSACTCS CIIyYalHBIMHU YUCIaMu (HapuMep, JUTsl MOACITUPOBAHUS CITyYalHBIX MTPO-
1IECCOB);

® DJIEMEHTHI MACCHBA YUTAIOTCS U3 (aiina;

® D3JIEMEHTHI MAaCCHBA IMOCTYIIAIOT Yepe3 MOPT C BHEIIHErO YCTPOHCTBA (HApuMep, CKaHepa, Mo-
JeMa 1 T.I1.),

® MaCCHB 3aIOJTHSACTCS B TIPOIECCE BHIYMCICHUH.

3apaua. Bectu ¢ xnaBuatypsl MaccuB U3 10 37€MEHTOB, YMHOXKUTH BCE 3JIEMEHTHI Ha 2 U BBIBECTHU
MOJIy4EeHHBII MacCHUB Ha JKPaH.

K COKaJICHHIO, HCBO3MOJXKHO MPOCTO CKa3aTh KOMIBIOTEPY: «BBEIN MACCUB A). MBI JOJKHBI KaXKIbIi
QJICMCHT IIPOYUTATH OTACIIBHO.

UToOBl BBECTH MACCHUB B MaMsTh, HAJO Ka)IbIi €ro AJIIEMEHT 00padoTaTh OTICIBHO (HAampHUMep,
BBI3BaB JUUIsI HErO (PYHKIHIO BBOjIa scanf).

BBox ¢ xmaBuaTyphl MPUMEHSETCS B MPOCTCHINNX MpOorpamMmax, Korja o0beM BBOJMMOUN WH-
dbopmaruu HeBenwK. /[ BBoma maccuBa OyneMm ucmosib3oBaTh Nk for. HamomHuM, 4TO MaccuB
HaJI0 MPEIBAPUTEIBHO 00bA6UMb, TO €CTh BBIICIUTD MO HETO TaMSITh.

BBoauTh MOKHO CTOJIBKO 3JIEMEHTOB MacCHBa, CKOJIBKO SUeeK NaMATH BeigesieHo. [lomauTe, 9TO
3JI€MEHThl MacCUBa HYMEPYIOTCS C HYJISl, IO3TOMY €CJIM MacCUB uUMeeT Bcero 10 31eMeHTOB, TO MO-
cienHui aneMeHT uMmeet Homep 9. Ecnu nmbitaThes 3anucbiBath B 10-bIi 3JIEMEHT, MPOU30MACT BBIXO
3a TpaHUIBl MacCHBa, U MpOrpamMMa MOXKET paboTaTh HEBEPHO (a2, BO3MOXKHO, M «3aBUCHET»). [Ipu
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BBOJIC MacCHBa JKEJIaTeIbHO BBIIATh HA dKpaH OOIIYIO MOJCKa3Ky JI BBOJA BCETO MAcCHBA M ITOJ-
CKa3KH JJIsl KaXKJIOTO AJIEMEHTA.

I[JISI YMHOXCHUS 3JICMCHTOB MaCCHBa Ha 2 HaaAO CHOBA MCMOJIb30BAaTh NUKJI, B KOTOPOM 3a OAWH
pa3 obpabareiBaeTCs 1 2IEMEHT MacCHBa.

BbIBo MaccuBa Ha 9KpaH BBITIOIHSIETCS TaKKe B IUKIEe £or. DIIeMEHTHI BBIBOJISATCS 110 OJTHOMY.
Ecnmu B KoHIE cTpoku-popmara B omneparope printf mocrtaBuTh mpoOes, TO JIEMEHTHl MacCHuBa
OynyT Hame4yaTaHbl B CTPOUYKY, & €CJIM CUMBOJI \n — TO B CTOJIOUK.

#include <stdio.h>

const int N = 10; // pasMmep Maccuea
main()

{

int i, A[N]; // obmsiBIeHMe MaccuBa

printf ("BeeguTe MaccumB A\n"); // momckaska njisi BBOIA

for (1 =0; 1 < N; 1 ++ ) { // UMKJI IO BCEeM 3JIeMeHTaM
printf ("Beegure A[%d]l> ", i ); // nomckaska nns Beoma Ali]
scanf ("%d", &A[il): // BBOm A[il]
}

for (1 =0; i < N
A[i] = A[i] *

i ++ ) // uUmMK}I o BCeM 3JIeMeHTaM
// yMHOXMTE A[i] Ha 2

printf ("\nPesyneTaT:\n");

for (1 =0; i < N; 1 ++ ) // uuMkia oo BCEeM BJIeMeHTaM
printf("%d ", Al[il):; // BmBecTm A[il]

3anornHeHue criy4yanHbIMU Yncnamm

OTOT IpUEM HCHONb3YETCs Al MOAEIMPOBAHUS CIIy4alHBIX MPOILECCOB, HAIIPUMEP, OPOYHOB-
CKOTro JABIKeHHUs yactull. [Tycth TpeOyeTcs 3al0JHUTh MAaCCUB PAaBHOMEPHO PacHpeeI€HHBIMU CITy-
yailHpIMU unciaamMu B uHTEpBaie [a,b]. [lockonbKy /Ui IENbIX M BEUIECTBEHHBIX YHCEN CIIOCOOBI
BBIUMCJICHHS CIIy4YailHOrO 4uWcia B 33JlaHHOM HHTEpBaJle OTJIMYAIOTCS, PACCMOTPUM 00a BapUaHTA.
31ech U fanee NpeanoaaraeTcs, 4yTo B Hayajle IporpaMMbl €CTh CTPOYKa

‘ const int N = 10; ‘

Onucanue (QpyHKUMU-TATUYMKA CIyYalHBIX YUCEN HAXOJUTCA B 3arojoBouyHoM (aitie stdlib.h.
Y n06H0 Takxke 100aBUTH B CBOIO Mporpammy (QyHKIHIO random:

‘int random (int N) { return rand() % N; } |

KOTOpast BBIIAET CIIy4alHbIC YKCIIa C PABHOMEPHBIM pacIpesielieHueM B uHTepBaiie [0, N-11].
Kak BbI y’ke 3HaeTe U3 MepBOH 4acTu Kypca, U1 IOJyYEHUs CIydalHbIX YUCEl C PABHOMEPHBIM
pacrnpeneneHueM B unTepBaie [a, bl Hago ucnonb3oBaTh GopMyITy

‘ k =random (b -a + 1) + a; l

Jl1s BeleCTBEHHBIX Ynceln (opMyJia HECKOJIBKO ApyTasi:

\ x = rand()*(b - a)/RAND MAX + a; |

3nech KOHCTaHTa RAND_MAX — 3TO MaKCHUMaJlbHOE ClyyaifHO€ YHCII0, KOTOPOE BbIAaeT CTaHIapTHas
¢yHkuus rand.
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B npuBeneHHOM HUXKE NMpUMEpe MACCUB A 3aIOJIHAETCS CIy4YalHBIMU yenblMy YUCIAMHU B WH-
tepBasie [-5,10], a MaccuB X — CIIy4YallHbIMH GeljecmeeHHbiMU YACIIaMU B TOM K€ UHTEpBaJIE.

#include <stdlib.h>
const int N = 10;

main ()

{

int i, A[N], a = -5, b = 10;

float XI[N]1;

for (1 =0; i < N; i ++ )
A[i] = random(b-a+l) + a;

for (1 =0; i < N; i1 ++ )

X[i] = (float)rand()*(b-a)/RAND MAX + a;
// BJeck 4YTO-TO HeJjlaeM C MacCHMBaAMMu

}

Bo3moxHO, B 3TOM NpuMepe HE BIOJHE SCHO, 3a4eM Iepei, BhI30BOM (pyHKIMH rand MOCTaBIECHO
cinoBo (float). DTO CBA3aHO C T€M, YTO Y Hac a M b — nenbie yucna. Pesynbrar pyHknunn rand —
TO’KE IEJI0€ YUCIO0. 3/1eCh BO3MOXKHBI JIBE€ TPOOIIEMBI:

e [lpu yMHOXXEHHHU pe3yibTata QyHKIMU rand Ha b-a MOXEeT HOJIYYUThCs OYSHb OOJIBILIOE YHCIIO,
KOTOpPOE HE IOMECTUTCS B IEPEMEHHYIO THUIA int.
e B s3pike Cu npu J€NIEHUH 1eJI0Tr0 YMCIa Ha I1eJI0€ OCTaTOK OTOpachiBaeTcsl, OATOMY IpH Jieje-
HUM Pe3yJIbTaT OyJeT HEBEPHBIM.
Korna maccuB 3amonHseTcsl ciay4yailHBIMHM 4HCIaMH, 0053aTeJIbHO BBIBECTU HA HKPAaH MUCXOJHBIA Mac-
CUB.

3agayva. 3anojHUTH MAacCHUB CIy4YalHBIMM LEeJbIMU 4MciaaMu B uHTepBaie [-10,15], yMHOXUTH Bce
AJIEMEHTHI Ha 2 U BBIBECTH Ha SKpPaH MCXOJHBIM MacCUB U pe3yJIbTar.

#include <stdio.h>
#include <stdlib.h>

const int N = 10;

main ()

{
int i, A[N];

for (1 =0; 1 < N; 1 ++ ) // BanoJjsiHeHMe MaccCHuBa CJI. YMCIIaMu
A[i] = random(26) - 10;

printf ("n Mcxomummi mMaccumB:\n"); // BIHBOI MCXOIHOI'O MacCCHBA
for (i =0; i < N; i ++ )
printf("%d ", A[i]l);

for (1 =0; i < N; 1 ++ ) // YyMHOXMUTE BCEe SJIEMEeHTH Ha 2
A[i] = A[i] * 2;

printf("n PesynasTaT:\n");

for (1 =0; i < N; 1 ++ ) // BHBOX peByiabTaTa

printf("%d ", A[il]);
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PaboTa ¢ TekcToBbIMU hannamm

HagepHnsika pu paboTe ¢ npenplIyiuMi porpaMMaMy BBl OIITy THJIH, YTO BBOJUTH C KIIaBHATY-
PpBI OOJIBIIOE KOJMYECTBO JIaHHBIX OY€Hb YTOMUTEIBHO, OCOOCHHO €CJIM 3TO HaJ0 JIelaTh MHOTO pa3. B
TaKHUX CIy4asiX CO3Aal0T (paiiyl Ha AKCKe, B KOTOPHIN 3aMKUChIBAIOT HYKHBIE IaHHBIE, a IporpaMMa cama
YUTaeT JaHHbIC U3 (aiina.

@aiinpl ObIBAIOT TEKCTOBBIE (B KOTOPBIX MOKHO 3alIMCBIBATH TOJIBKO OYKBBI, HIU(PBI, CKOOKU U
T.Il.) ¥ IBOWYHBIE (B KOTOPBIX MOTYT XPAaHUTHCS JIOOBIE CUMBOJIBI M3 TaOymibl). B 3TOM paznene mbl
PaccMOTPHUM TOJIBKO TEKCTOBBIE (haliIbl.

g Kak pabomams c ¢halinamu u3 npoz2pamMmms|

Pabora ¢ ¢aitiamMmu cTpouT 10 NPUHLUIY CIH/IBHUYA:

OTKPBITH (aiin - xed

pabota c daitnom - MSICO

3aKpBITH (ailn - xi1e6

Gl

[TonsiTHE «OTKPBITH (hailim» 03HAYAET «HAYaTh C HUM paboTy», C/IeiaTh ero akTUBHBIM H 3a0J10-
KHpOBaTh OOpallleHne APYrux mporpamm k 3toMy (aitry. [Ipu 3akpeitun daiina oH 0cBOOOXKAACTCS
(Temeph ¢ HUM MOTYT paboTaTh APYTUE MPOTPAMMBbI) U BCE BAIlI U3MEHEHHUSI BHOCSTCS Ha JHCK.

st paboThl ¢ (paidiioM UCTIONB3YEeTCs ClielualbHas IepeMEeHHas1, KOTOpasi Ha3bIBACTCs yKazame-
Jem Ha gaiin. D10 aapec OJI0Ka JAHHBIX B MAMATH, B KOTOPOM XPaHUTCS BCS WHPOpManus 00 OTKPHI-
ToM aiine. OObSBISETCS yKa3aTelb Ha (ais Tak:

| FILE *fp;

YtoOsl OTKPHITH (aiii, HaZo BbI3BaTh (GyHKIHNIO fopen, KOTOpas MOIBITAETCS OTKPHITH (Haiil U 3aIu-
catb ero aapec B nepemernyto £p. [locie aToro Bce oOparnieHus k (aiiny BHIOIHSIIOTCS HE 10 HIMEHU
daiina, a uepes ykazatenb £p.

‘ fp = fopen ( "gg.dat", "r" ); ‘

3neck daiin gg.dat U3 TEKyIIero Katajxora OTKPhIBACTCS I YTCHUS (PEeKUM "r" BO BTOPOM Iapa-
metpe pynkiun fopen). Eciau Hamo, MOXKHO yKa3aTh IMOJHBIA (MM OTHOCHUTENIBHBINA) MyTh K (aiiiy,
HanpuMep Tak:

‘ fp = fopen ( "c:\\datal\gg.dat", "r" ); ‘

3HaK «HAKJIOHHBIE qcpTa» (CJ'IBHI) B CUMBOJIBHBIX CTpOKax BCCrja yABaMBaCTCiA, IOTOMY YTO OJUHOY-
HBIN CJI3II — 3TO CIIEIMATbHBIA CUMBOJI, HAIPUMEDP B COYETAHUM \ 1.
Kpome pexxuma "xr" (urenue u3 ¢aiiia) ecTh eile HeCKOJIbKO PEKIUMOB:

"w" 3anuce B HOBBIN (haitni. Ecnu Ha nucke yke ecTh ¢aiia ¢ TakuM UMEHEM, OH OyaeT
NpeIBAPUTEILHO yIaJICH.

"a" JloGasnenne B koner (aiina. Eciau Ha aucke yxe ecTh (paill ¢ TaKUM MMEHEM, HOBBIC
JIaHHBIE TOMMCHIBAIOTCS B KOHeIl ¢aiina. Ecnu Takoro Qaitina HeT, To OH OyIeT CO3/IaH.

Npgm OTKpBITI) CYHICCTBYIOHII/Iﬁ (bafm JJIs1 UBMEHCHHA C BOSMOXXHOCTBIO 3aIlMCH U YTCHUA

Co3nanue HOBOTO (hailima AJist 3amKCH U YTeHHs (ecii (paiiil ¢ TAaKUM UMEHEM yKe €CTb,
OH 3aMEHSIETCS] HOBBIM).

“W+ n
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HNHorma nmporpaMMa He MOXET OTKpBIThH (aiin. Ecnu (daiinm oTKkpsIBaeTCs Ha YTEHHUE, STO BO3MOXKHO B
CIEIYIONINX CIyYasix:

® HEBEpHO 3a/aHo UM (aiina wim ¢aiiia HeT Ha JTUCKE;

e (aiin ucnonp3yeTcs APYroi nporpaMMon U 3a0JI0KHPOBAH.

Ecnu (aiin oTkpeiBaeTCs Ha 3aMUCh, ONIEPAIHS MOXKET 3aKOHYUTHCS HEYJJa9HO, €CITU
® Ha JIUCKE HET MECTa;
e  (paiin 3amUIICH OT 3aMKCH;
® HEBEpHO 3a7aHO UM ¢aiiia (HampuMmep, OHO COACPIKUT JABE TOUKH, 3HAK BOIIPOCA H T.IL.).

Ecnu ¢aiin He yaanock oTKpbITh, pyHKIUS £open Bo3BpallacT ClELHAIbHOE HYJIEBOE 3HAUCHHE (H)-
J1e6oll ykazamenv), KOTOpbI 0003HayaeTcs NULL. IlosToMy Hazmo Bcernga mpoBepsATh NMPaBHIBHOCTh
OTKpBITHUS (aiisa, o0coOOeHHO B peskuMe uTeHus. Ecnu ¢aiin He ObUT OTKPBIT, HAJI0 BBIBECTU COOOIIEHUE
00 ommOKe ¥ BBIMTH U3 POTPAMMBIL.

if ( fp == NULL )
{
printf ("Her damna c maHHEMM") ;
return 1; // BEHXOnO o oumbke, konm oumbkm 1
}

Ecnu ¢aitn oTKphIT, MOKHO YHTATh W3 HEro AaHHbIe. J[ns Toro ucnonb3yem ¢yHkiuio £scanf. Ona
MOJIHOCTHIO aHallOTUYHa scanf, HO CITyKUT AJis BBoAa u3 ¢aiina, a He ¢ KiIaBuaTypsl. Kpome Toro, ee
MIePBBIN TApaMeTp — yKa3zarenb Ha (aiii, U3 KOTOPOTO YUTAIOTCS JaHHbIE.

‘ n = fscanf ( fp, "%d", &A[i] ); |

Oynkuus £scanf Bo3Bpamiaer pe3yJsibTaT — KOJIMYECTBO UYMCEN, KOTOpbIE €l yAanoch MPOUYUTATh.
Ecnu MBI 3ampammBany OJJHO YUCIIO, TO 3HAYEHUE MEPEMEHON N MOXKET OBITh PABHO EAMHHIIC (ECIH
BCE€ HOPMAJIBHO), HYJO (€CNU aHHBIC OIMMOOYHBIC, HAPUMEP, BMECTO YMCEN BBEJIEHO CJIIOBO) WIIH
«-1», ecru TaHHbBIE 3aKOHYUITUCH (JOCTUTHYT KOHel (paitna). Iy ycremHoro YTeHus JaHHbIe B daiiie
JOJKHBI OTEATHCS MPOOEIOM WIIM CUMBOJIOM Iepexojia Ha HOBYIO CTPOUKY (OH BCTaBisieTcs B (aiin
IpHu HaXkaTuH Ha kinaBuury Enter).

Ecnu ¢aiin oTKpeIT Ha 3amuch, MOKHO 3alHcaTh B HETO JAHHBIE C TOMOIIbIO. (DYHKIUU
fprintf, koTopas MONMHOCTHIO aHANOrMYHa print£.

Korna pabota ¢ daiinom 3akoHYeHa, HAJ0 3aKPHITh €r0, BbI3BaB (QyHKIMIO fclose:

‘ fclose ( fp ); |

ITocne sToro yka3zatenb £p cBOOOAEH M €r0 MOXKHO MCIIOJIb30BaTh Il pabOThI ¢ APYTUM (haitaom.

Maccue useecmHoz20 pa3mepa

3agaua. Beectu maccuB u3 10 nensix uyncen u3 ¢gaina input .dat, yMHOXUTb KaX/blil 2JIEMEHT Ha
2 ¥ BBIBECTH B CTOJIOMK B (paitl output .dat.

Ora 3amada pemraercs ¢ nomonipio GyHknuii fopen, £scanf, fprintf u £close, onmucaHHBIX
BhIlIe. B mporpamMmMe o0pabaThIBatoTCs 1BE OMIMOKHU:

e (paiina HeT (ero He yJaNOCh OTKPHITH);

e B (ailyie Mao JaHHBIX WIKM JaHHbIE HEBEPHbIE (HAIIPUMED, CII0BA BMECTO LIEJBIX YUCEN).
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#include <stdio.h>

const int N = 10;

main()
{
int i, A[N];
FILE *fp; // ykasarenr Ha OGann
fp = fopen( "input.dat", "r" ); // OTKpHTBE Qana Ha YTeHHUe
if ( fp == NULL ) { // o6paborka oumbxu

printf ("Her danmna maHHEX");

return 1; // BmxXOn; mno oumbke, kopm oumbkm 1

}

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

if (1 != fscanf(fp,"%d",&A[i]) ) { // uTreHme m obpaboTka

printf ("He xBaTaeT maHHHX B damne"); // oumbxm
return 1;

}
fclose ( fp ); // BakpmTe Oann
for (i =0; i < N; i ++ )
A[i]l = A[i]l * 2;

fp = fopen( "output.dat", "w" ); // oTkKpHTB Gann Ha Banmch

for (1 =0; 1 < N; i ++ ) // BRHBEeCTM MaccuB B odamn
fprintf ( fp, "%d\n", A[i]l ); // B cTOnBMK

fclose ( fp );
}

B ornmmume or mpenpiaymmMx, 3Ta MporpaMMa BBIAA€T pe3ylbTaThl HE HA DJKpaH, a B ¢ailn
output.dat B TekyleM Karajore.

Maccue HeuzeecmHo20 pa3mepa

3apaua. B ¢aiine input.dat 3amucanbl B JBa CTOJOMKA mapbl yncen (x,y). 3anucaTh B ¢ain
output.dat B cTOJIOUK CYMMBI X+Yy 115 KaXI0U napel.

CnoXHOCTb 3TOW 3aJ]aud COCTOUT B TOM, YTO Mbl HE MOKEM IPOYMTATh BCE JJAHHBIE Cpa3y B MaMsTh,
00paboTaTh UX M 3aMKcaTh B BBIXOJIHOU (aiin. He MoxkeM moToMy, 4TO HE 3HaeM, CKOJIbKO Map Yucel
B MaccuBe. KoHeuHo, ecnu U3BeCTHO, uTo B (paiine, ckaxkem, He Oosiee 200 yucen, MOKHO BBIIEIHUTH
MaCCHB «C 3allacoM», MPOYUTATh CTOJIBKO JTAHHBIX, CKOJIBKO HYXKHO, M paboTaTh TOJbKO ¢ HUMU. OJI-
HaKo B (ailyie MOTyT ObITh MUJUTMOHBI YHCEI U TAKHE MACCHUBBI HE IOMECTSTCS B TAMSTH.

Opnnako, ecnu MOAyMaTh, CTAHOBUTCS MOHSTHO, YTO ISl BBIUMCICHHUS CYMMBI Ka)KIOW Maphbl
HYKHBI TOJIbKO JIBa YMCJa, & OCTalIbHBIE MBI MOKEM HE XpaHHTh B mamsaTH. Korma BeYUCIWIN UX
CyMMYy, €¢ TaK)Ke HE Ha/JI0 XPaHHUTh B IMAMSTH, 2 MOKHO Cpa3y 3amlucarh B BRIXOAHOU (aiin. [Toaromy
OyZleM HUCTIOIb30BATh TAKOW AJATOPUTM:

1) oTkpwITh nBa (haiiya, OMMH HA YTEHUE (C HCXOAHBIMH IAaHHBIMHU ), BTOPON — Ha 3aITUCh;
2) TOMBITaThbCA MPOUYUTATH JBA YKCIA B IIEPEMEHHBIC X U Y; €CIU 3TO HE MOIYYHIOCHh (HeT Ooublie

JAHHBIX WM HEBEPHBIC TaHHBIC), 3aKOHUYUTH PadOTY;

3) CIOXWTB X U ¥ ¥ 3alUCaTh Pe3yJbTaT B BEIXOJHOH (aii;
4) mnepeitu Kk mary 2.
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Jist TOrO, 4TOOBI ONPENENNUTh, YAAYHO JIH 3aKOHYHUJIOCH YTEHHE, MBIl OyZeM HCIOIB30BaTh TOT (paKT,
yto ¢yHkius £scanf (kak u scanf) Bo3BpalaeT KOIWYECTBO yIaYHO CUMTAHHBIX YHCEN. 3a OAHMH
pa3 Oyaem uMTaTh cpasly JBa 4ucia, X U y. Eciu Bce 3akoH4YMIIOCh yaauHo, pyHkius £scanf Bo3-
Bpaiaet 3HaueHue 2 (00e mepeMeHHbIX MpounuTanbl). Eciin pe3ynbraTt 3Toi (yHKIMH MEHbIIE JBYX,
JAaHHBIC 3aKOHYMJINCH WJIN HCBCPHBIC.

3aMeTnM, 9TO Ha/l0 paboTaTh OJJHOBPEMEHHO C ABYMS OTKPBHITHIMHU (haillaMu, ITO3TOMY B TIaMSITH
HAJI0 MCIIONIb30BaTh JBa yKasaress Ha (aiiibl, oHu 0003HaueHbl MeHaMu £in u fout. Jns cokpa-
IIECHUS 3aMUCH OIMTUOKU MPU OTKPHITUH (HaiisIoB HE 00pabaTHIBAIOTCHI.

#include <stdio.h>

main ()

{

int n, x, y, sum;

FILE *fin, *fout; // ykxasaTenm Ha obarnisl

fin = fopen( "input.dat", "r" ); // OTKpHTE dann Ha YTEeHMe

fout = fopen( "output.dat", "w" ); // OTKpHTB Gana Ha Banmch

while (1 ) {
n = fscanf ( fin, "%d%d", &x, &y ):
if ( n < 2 ) break; // DaHHBIEe OWMOOYHE MM HeT 6OOoJNblle OaHHEIX
sum = X + y;
fprintf ( fout, "%d\n", sum );

}
fclose ( fout ); // BakpHTB Odanns
fclose ( fin );

}

B nmporpamme ucnonb3yercst 6eckoHeuHblil ki while. I[Iporpamma BBIXOAUT U3 HEro TOrja,
KOrJa JaHHbIE B (paiine 3aKOHUYMIHCE.

PaboTta ¢ ABOM4YHbIMU hannamm

JIBonuHbIe (halibl OTIMYAIOTCS OT TEKCTOBBIX TE€M, YTO B HUX 3amucaHa MHPOpMAIUs BO BHYT-
PEHHEM MalIMHHOM TIpE/ACTaBICHUH. J|BOMUHBIN (hailn HeNb3s MPOCMOTPETh HA YKpaHe (BEpHEE, MOXK-
HO IPOCMOTPETh, HO OYEHb CJIOXKHO MOHATH). Ho ecTh u npenmyiecTsa — U3 ABOUYHBIX (haiiIoB MOXK-
HO YUTaTh Cpa3y BeCb MacCUB B BUE eIuHOro Osioka. Takke MOKHO 3amucaTh BeCh MacCHB UJIU €T0
110001 HEMPEPBIBHBIN KYCOK 32 OHY KOMaHY.

[Ipu oTkpeITHH ABOMYHOTO (haiijza BMECTO PEKUMOB "r", "w" U "a" HCIOJb3YIT COOTBETCT-
BEHHO "rb", "wb" u "ab". JlononHurenbHas OykBa "b" yka3bpIBaeT Ha TO, YTO (paiiia IBOMUHBIN
(oT anrmuiickoro cioBa binary — nBowdHbIi). [IpuBeaeM pernieHne omHON 3aaud, KOTOPYIO MBI yiKe
pazOupanu paHee.

3agauya. Beectn maccuB u3 10 menpIx yrcen u3 ABOMYHOrO ¢aiina input .dat, yMHOXHTh KaXK bl
JJIEMEHT Ha 2 ¥ BBIBECTH B IBOMYHBIIi (aiin output .dat.

#include <stdio.h>

const int N = 10;

main()

{

int i, n, A[N];

FILE *fp; // ykasaTeser Ha obaniu

fp = fopen( "input.dat", "rb" ); // OTKpPHTE OBOMYHEN Qaiy Ha YTeHME
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n = fread ( A, sizeof(int), N, fp ); // umTaeM BeCcr MacCCHuB
if (n < N ) { // obpaborka oumbkm
printf ("He xeBaTaeT pmaHHHX B bdanne");
return;
}
fclose ( fp ); // BakpmTh dann

i ++ )

for (1 =0; 1 < N
Al[il A[i] * 2

.
' 4
.
' 4

fp = fopen( "output.dat", "wb" ); // OoTKPHTE OBOMYHEI pani Ha Banmnch
fwrite ( A, sizeof(int), N, fp ); // BammcaTe BeCh MaCCHUB

fclose ( fp ): // BakpwTB Odann
}

Jns ureHus u3 IBoMYHOrO (aiina ucnonb3yercs ¢yHkius fread, kotopas nmpuHUMaeT 4 napa-
MeTpa:

e ajpec 00J1aCTH B MaMATH, KyJa 3aMucaTh MPOYUTAHHBIC JaHHBIC (B IaHHOM CJIy4ae 3TO aji-
pec EepPBOTo JIEMEHTAa MacCHBa A, KOTOPBIA 0003HavYaeTCs Kak &A [0] uiu mpocTo A);

e pa3Mep OJHOIO JIeMeHTAa JaHHBIX (JIydlle CIeNaTh TaK, YTOObI MallMHA cama ONpeaeuia
€ro, HalpuMep, B HaueM ciydae — sizeof (int) — pasmep nenoro uucia. Xorda B Dey-
C++ nenoe uucio 3aHuMaet 4 0aiita, B B IPYTrUX CUCTEMaxX IMPOrPAMMHPOBAHUS 3TO MOXKET
ObITh HE TakK; Hallla nmporpamma Oyjaer paboTaTh U B 3TOM Cllydae, TO €CTh CTAHET NePeHOCU-
Mot Ha IpYTyI0 TIaThopmy;

® KOJMYECTBO 3JIEMEHTOB JaHHBIX B MaccuBe (N);
e yKa3aTejb HAa OTKPBITHIN (paili, 0TKy1a uuTath AaHHbIE (£D).

Oyukunsa fread Bo3BpamaeT KOJIMYECTBO YCIEUIHO TPOYNUTAHHBIX 3JIEMEHTOB MacCUBa — €€ BO3-
BpalaeMoe 3Ha4eHHe MOKHO MCIOJIB30BaTh JUIsi 00padoTku ommbok. Ecnu ¢pynknus £read Bep-
HyJla 3HaYeHHE, MeHbIIee, 4yeM N, B ¢aiisie He XBaTaeT JaHHbIX.

Jns 3anucu MaccuBa B ABOWYHBIN (paiin ucnomib3yercs pyHkius fwrite c Takumu ke napa-
MEeTpaMU; OHa BO3BPAILAET KOJIMYECTBO YCIIEIIHO 3alIMCAHHBIX 3JIEMEHTOB.

[TpenmymiecTBo 3T0ro crnocoda COCTOMT B TOM, YTO MACCHUB YUTAETCA M 3aMUCBIBACTCS Cpasy
€IMHBIM OJIOKOM. DTO 3HAUUTENIBHO YBEJIUYNBAET CKOPOCTh 3alMCH Ha JAUCK (B CPAaBHEHUU C BBIBO-
JIOM B TEKCTOBBII (DAl OTACIBHO KaXKIOTO SJIEMEHTA).

NMpocTon nouck B maccuBe

Bo mHOrux 3amagax TpedyeTcs nocienoBaTeabHO nepedpaTh BCe AIEMEHThl MAaCCUBA M HAUTH HYKHBIC
HaM. MBI pacCMOTPHUM 4YETHIPE TAKUX 3aa4H:

MOUCK OJTHOTO 33JJaHHOTO 3JIEMEHTA;
BBIBOJ] BCEX JIEMEHTOB, KOTOPBIE yI0OBJIETBOPSIOT 3alaHHOMY YCJIOBUIO;
(dbopMHpOBaHHE HOBOTO MAacCHBa U3 BCEX OTOOPAHHBIX 3JIEMEHTOB;
MOMCK MUHMMAJIBHOTO (MaKCUMAaJIbHOT0) 3JIEMEHTA.

Bce 3tu 3amaun pemaroTces ¢ MOMOIIBIO IIMKIA, B KOTOPOM MepeduparoTcs BCE 3JIEMEHThl MacCHUBA OT
HavyanpHOTO (0-0r0) 10 KOHEYHOro (N-1-0r0) seMeHTa. Takol MOWCK HA3BIBACTCS JIUHElHbIM, TIO-
CKOJIBKY BC€ AJIEMEHTHI POCMATPUBAIOTCS TIOCTIEA0BATEIBHO OJIUH 32 APYTUM.
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Mouck oOHo20 3silemMeHmMa

Sazla'la. OHpeI[eHI/ITB, €CTh 11 B MAaCCHUBC 3JICMCHT C 3aJJaHHBIM 3HAYCHHCM X, U, €CCJIN OH C€CTh, HaiTu
ero HOMep.

Ecnu Her HuKakol WH(GOPMAIUK O PACIOJIOKEHUU JJIEMEHTOB MAaCCHBA, TO MPUMEHSICTCS JIMHCHHBIH
MOKMCK, OCHOBHAs UJEsl KOTOPOro — MOCJeI0BaTEeIbHO IPOCMAaTpUBaTh MAacCUB, MOKa He OyJeT oOHa-
PY>KEHO COBIaJicHHE MU He OyJeT MOCTUTHYT KOHEI[ MAacCHBAa. JTO pealu3yeT Cienyolias mpocTas
nporpamma:

#include <stdio.h>
const int N = 10;

main ()

{

int i, X, A[N];

int success = 0; // nepemennasi-¢nar, émar cEbpomen

// BIOecks HYXHO BBECTM MacCCHMBE U X
for ( 1=0; 1i<N; i++ )

if ( A[i] ==X ) { // ecnm Hammm, TO...
success = 1; // ycranoBuTs binar
break; // BEMTH M3 LUKJIIA
}

if ( success )
printf ( "A[%d] = %d", i, A[il] );
else
printf ( "SmemeHT %d He HanugeH.", X );

}

I’ITO6I>I OonpeaACIMTL CUTyallulO, KOTrJa 3JICMCHT HC HaI>'I,Z[€H, HaM HaJl0 BBCCTU CIICLIUAJTIbBHYIO MECPCMCH-
HYIO success, KOTopas YCTaHaBJIUBACTCA B |, €CJIM 3JIEMEHT HaIEH, U OCTAETCSA PABHOU HYJIIO, €CIIU
B MaCCHUBE HET HYXHOTO 3JIeMeHTa. Takas nepeMeHHas HazbIBaeTcs ¢uiarom, ¢ar MoxeT ObITh yCcTa-
HOBJIEH (paBeH 1) wim cOpoiiieH (paBeH HYIIIO).

st mMHEHHOro MoucKa B XyAlIeM ciiydyae Mbl uMeeM N cpaBHeHUi. [IoHsATHO, 4TO mi1d yckope-
HUS MOMCKA HAJ0 CHayajla KaK-TO yHOPSAOYHUTH JJaHHBIE, B 3TOM Cllydyae MOXKHO CZAENaTh MOUCK 3(-
(eKTHUBHBIM.

Eﬂ fhaucstcex:uuyweHnmoe,cocuneewncvneyuouzux)nmnoecuo

[I 3anaua. Onpez[eJme, CKOJIBKO B MAaCCHUBEC ITOJIOKUTCIBbHBIX 3JICMCHTOB U BBIBECTU UX HA DKpPaH.

Jlnia perieHust 3TOM 3a7ja4y BBOJUM CHETUYMK — CIICHUANbHYIO IEPEMEHHYI0, 3HaUeHHE KOTOpoil Oyaer
YBEJIMUYUBATHCS HA €IMHUILY, KOT/Ia MbI HAlIUTH OY€PEIHOM MOT0KUTEIbHBIN SJIEMEHT.

#include <stdio.h>
const int N = 10;
main()

{

int i, A[N], count = 0; // count — cueTuUuMK IIOJIOXMUTEJILHEIX BJIEMEHTOB

// BOeck HYXHO BBECTM MaCCUB

for (1 =0; i < N; i ++ ) // UMK IO BCeM S3JIeMeHTaM MacCCHuBa
if ( A[i]l > 0 ) { // ecny HaAWIM I[NOJIOXKUTEJNBLHBI, ...
count ++; // yBenmuumMBaeM CUYETUYUK M ...
printf ("%d ", A[i]l):; // BHBOOUMM 3JIeMEHT (eCJM HYXHO)
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}

printf ("\n B MaccumBe %d MNOJOXMUTENBHBIX umMcen", count);

}

g ¢opMupoeaHue mMaccuea rno 3a6aHHomy ycJsioeuro

13

3agaua. ChopMupOBaTh HOBBI MacCHB B, BKIIFOUMB B HETO BCE MOJIOKUTEIIBHBIE DIIEMEHTHI HCXOJIHO-
0 MacCHBa A, U BBIBECTH €TI0 HA 3KPaH.

[lycts ectb MaccuB A[N]. Hano BbIOpaTh U3 HEro BCE MOJIOKUTENBHBIE 3JIEMEHTHI U 3alUCaTh UX B
HOBBII MacCHUB, KOTOPBII U OyIET AaJblIe UCIIOJIb30BAThCS.

CHavasia HanO OIPENEINTh, CKOJIBKO MECTa B ITaMATH HaJO BBIIEIMTH U1 MaccuBa B. B «xyn-
IIEM» CIIy4ae BCE IEMEHTHl B MaccuBe A OyIyT HOJOXHUTEIbHBIMU U BOWIYT B MaccuB B, O3TOMY
MacCHUB B JJOJDKEH UMETh TaKOM K€ pa3Mep, UTO U MACCUB A.

MoOXHO NpeIoKUTh TaKoil croco0: MpocMaTpuBaTh BECh MAacCHB A, M €CIHU AJI 0UYEPEIHOrO
snemenTa A[i]>0, ero 3HaueHue konupyercs B B[i].

A|l1|-1|3]|-2|5 —> B |1

L2V

3

L2V

5

OpnHaxo B 3TOM ciIy4dae UCNOIb30BaTh TAKOW MAaCCUB B OYEHB CIIOKHO, IOTOMY YTO HY KHBIE DJIEMEHTBI
CTOAT HE MOIPSL.

Ectb Gonee kpacuBbliii criocod. OObsIBIIIEM BPEMEHHYIO NTEPEMEHHYI0-CUETUMK count, B KOTO-
poit OyJieM XpaHUTh KOJIMYECTBO HAWJCHHBIX MOJIOKUTEIbHBIX 37eMeHTOB. CHayalla OHa paBHa HYJIIO.
Ecny Hanum o4epeHOM MOIOKUTEIbHBIN JIEMEHT, TO CTaBUM €ro B s14eiiKy B[count] u yBenudu-
BaeM cueTyuk. TakuM o0pa3om, Bce HyKHBIE 3JIEMEHTHI CTOSIT B Havyajie MaccuBa B.

Al1l1(|-1|3 |-2]|5 —> B|1|3]|5

)
)

#include <stdio.h>

const int N = 10;

main()

{

int i, A[N], B[N], count = 0;

// BOeck HYXHO BBEECTM MaCCHUB A

for (1 =0; 1 < N; 1 ++ )
if ( A[i]l > 0 ) { MoskHoO crenaTh U Tax:
Blcount] = A[il; if ( A[i] > 0 )

count ++; — Bl[count++] = A[i];

}

printf ("\n PesynsTaTr:\n");
for ( 1=0; i<count; i++ )
printf("%d ", B[il):;

}

OOpaTtuTe BHUMaHUE, YTO MEPEeMEHHAs B MOCJICTHEM ITUKIIE U3MEHseTCs OT 0 10 count-1 (a He 10
N-1) TaK 4TO Ha 3KpaH BBIBOJATCS TOJBKO PEAIbHO UCIOJIb3yeMbI€ (2 HE BCE) AIEMEHThI MaccuBa B.
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MuHuUmManbHbIU 371eMeHm

|I 3apaua. HaliTu u BbIBECTH Ha S5KpaH MUHUMAJIbHBIN 3JIEMEHT B MacCHUBE A.

Jlng peuieHus 3aauy Hajlo0 BBIACINUTH B MAMATH S4YEHKY (IEPEMEHHYIO) I XpaHEHUs HallJIeH-
HOTO MUHUMAJILHOTO 3HaueHMs. CHavasia Mbl 3alIUCHIBAEM B 3Ty SUEHKY TEPBBIM d1emMeHT (A[0]).
3arem OepeM CIIeIYIOIIHA SJICMEHT U CPAaBHUBAEM €r0 ¢ MUHUMAJIbHBIM. ECII OH MEHbBIIIE MUHUMATh-
HOTO, 3alMChIBAEM €ro 3HA4YCHHE B SUYCHKY MHHUMAaJIbHOTO 37eMeHTa. M tak nmanee. Korma mbr pac-
CMOTPUM TIOCIICHAN SJIEMEHT B MAaCCUBE, B JIOTOJIHUTEIBHON sYCHKEe MamsTh OyIeT MUHHUMAaIbHOE
3HAYEHUE U3 BCEX AIEMEHTOB MaCcCHBA.

3ameTuM, 4TO nepedop B LIUKIJIE HaYMHAETCA ¢ AyieMeHTa ¢ HomepoM 1 (a He (), TOCKOJIbKY Ha-
YaJbHBIN 3JIEMEHT MBI PACCMOTPEIH OTIEIBHO.

#include <stdio.h>
const int N = 10;
main()

{

int i, A[N],min;

// BIeck HYXHO BEECTM MacCCHUB A

min = A[0]; // npegnosaraeM, uTo A[0] - MMHMMAJIBLHEIM
for (1=1; i ; 1++ ) // umknno BceMm asneMeHTaM c A[l] mo A[N-1]
if ( A[i] < min ) // ecnu A[i] Menpwe min, ...

min = A[il]; // BanoMHMT: A[i] kKak MMHMMAJLHBI

printf ("\n MuHMManbHEN 3JeMeHT %d", min);

}

Uto0Obl HAMNTH MaKCUMANbHBIN JEMEHT, TOCTATOYHO U3MEHHUTh yCIIOBUE B 3ar0JIOBKE YCIOBHOTO OIe-
patopa Ha obpatHoe (A[i] > min). KoHeuHo, BciOMOTraTeNIbHYIO IEPEMEHHYIO B TOM CITy4ae JTydIIe
(HO HE 00s13aTenbHO!) Ha3BaTh MAX.

Teneps MOKHO YCIIOKHUTB 3aJ1a4y U HAWTH €111e ¥ HOMEP MUHUMAJIbHOT'O 2JIEMEHTA.

|I 3apaua. HaliTu 1 BbIBECTH Ha SKpaH MUHUMAJIbHBIN 3JIEMEHT B MACCUBE A U €T0 HOMEP.

HanpammBaercs Takoe penieHue: 3aBECTH €IIe OJAHY NEPEMEHHYI0, B KOTOPON XpaHUTb HOMEP
MHHUMAJIBHOTO 3JIeMeHTa. Ecii Mbl HalllIM HOBBIM MUHUMAJIbHBINA 3JIEMEHT, TO B OAHY NEPEMEHHYIO
3alMCcalid €ro 3HAa4€HUE, a BO BTOPYIO — €0 HOMED.

Tem He MeHee, MOKHO OOONUTHCH OJTHOM TOMOTHUTENHHON nepeMeHHoM. [leno B ToM, YTo 1Mo HO-
MEpY 3JIEMEHTA MOKHO JIETKO HAWTH €ro 3HaueHue B MaccuBe. Ha 3ToOM OoCHOBaHa IpuBEACHHAsA HUKE
nporpamma. Temneps MbI 3alIOMUHAEM (B MIEPEMEHHON nMin) He 3HAY€HHE MUHUMAIBHOTO 3JIEMEHTA, a
TOJBKO €r0 HOMED.

#include <stdio.h>
const int N = 10;
main()

{

int i, A[N], nMin; // nMin - HOMep MMHMMAJIBHOI'O 3JIEMEHTA

// BIeck HYXHO BEECTM MaCCUB A

nMin = 0; // cumraeMm, uTo A[0] - MMHMMAIBLHHM
for (1 =1; i < N; 1 ++ ) // umkia 1o BCeM OCTAJILHEM 3JIEMEHTaM
if ( A[i] < A[nMin] ) // ecnu A[i]<A[nMin], To...

nMin = i; // BanoMHMTL i

printf ("\n MumHMManeHsm 3JieMeHT A[%d]=%d", nMin, A[nMinl]);
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E

nepeCTaHOBKa ANMeMeHTOB MmacCuBa

O kKyewuHe u 8a3e

Hpe[[CTaBI)Te, 4TO B Ba3€ IAJid UIBCTOB HAJIUTO MOJIOKO, 4 B KYBIIMHE — BOJa C y,[[O6p€HI/I$IMI/I. Kaxk
MPUBECTH Bce B Topsnok? Hamo ucmonp30BaTh TPETHIO EMKOCTh TAKOTO Ke (MM OOJIBIIEro) oohema.
CHavasna mepenuBaeM B Hee BOJY M3 KyBIIMHA (WJIM MOJIOKO W3 Basbl, BCE PaBHO), 3aT€M B ITyCTOMN
KYBIIMH [I€PEJINBAEM MOJIOKO (WJIM B Ba3zy — BOJy), @ 3aT€M U3 TPEThEH €MKOCTH IEPEINBAEM BOJY B
Ba3y (WK, COOTBETCTBEHHO, MOJIOKO B KyBLIHH).

Tak e ¥ B MPOrpaMMHPOBAHUU: YTOOBI TIOMEHATh MECTaMHU 3HAYCHUS JBYX SYCCK B MAMSTH,
HAJI0 MCIIOJIB30BATh BPEMEHHYIO TIepeMeHHyo . [1ycTh TaHbI siueiikn a 1 b, comepiKaliie HEKOTOpHIe
3Ha4YeHUs. [10cIe BBIMOIHEHMSI CIICYFOIINX KOMAH]T X 3HAYCHUS TIOMCHSIFOTCS:

a=4; b = 6;

c = a; // a =4; b = 6; ¢ 4;
a = b; // a = 6; b =6; c = 4;
b = c; // a = 6; b 4; c 4;

Ora 1enoykKa onepaTopoB MPUCBAUBAHUS 0c00ast:
® (OHA HAUMHAETCS M 3aKaHYMBAETCA BPEMEHHOU NMEPEMEHHOM C;
® CIEIYIONIHIA OTiepaTop HAYMHAGTCS C TON MEPEMEHHOM, Ha KOTOPYIO 3aKOHUYMIICS MPEABLAY NI

lNepecmaHoeka Hao6bopom (uHeepcusi)

Hneepcus (0T aHTIMHCKOTO inverse — OOpaTHBIN) — ATO Takas MEPECTAHOBKA, KOT/A TEPBBIi
AJIEMEHT CTAHOBUTCS IOCIEIHUM, BTOPOU — IPEAIIOCIECIHUM U T. 1.

1]/2|3|4a]|-s —> 54321

Ora mpocras 3azada MMEET OJUH NOJABOAHBIN KaMmeHb. Ilycth pasmep MaccuBa N. Torzma snemeHt
A[0] Hazmo mepectaBuTh ¢ A[N-11, A[1] c A[N-2] u T.A. 3aMeTUM, YTO B JIIOOOM cllyyae CymMMa
MHJIEKCOB IIEPECTABIAEMBIX DJIEMEHTOB paBHa N-1, IO3TOMY XOYeTCs CAenarh HuKiI or 0 1o N-1, B
KOTOPOM IepecTaBUTh 31eMeHThl A[i] ¢ A[N-1-i] . OaHako mpu 3TOM Bbl OOHApYKUTE, UTO Mac-
CUB HE U3MEHUJICS.

OOpaTuM BHUMaHHE, YTO MEPECTAHOBKA 3aTParuBacT OJHOBPEMEHHO U MEPBYIO, U BTOPYIO IO-
JoBHHY MaccuBa. [loaTomy cHavana Bce 3JeMeHThl OyAyT MepecTaBieHbl IPAaBUIBHO, a 3aTeM (Koraa
i > N/2) OyayT Bo3BpalieHsl Ha CBoM MecTa. [IpaBuibHOE peenne — aenarh nepedop, mpyu KOTOpoM
IepeMEHHas IMKJIa JOXOINUT TOIBKO 10 CEPEAUHEBI MaCCHBA.

#include <stdio.h>
const int N = 10;
main()
{
int i, A[N], c;
// BOeck HYXHO BBEECTM MaCCHUB A
for (i =0; i < N/2; 1 ++ ) // nepebop TONBKO OO CEpPEenMHEI!

1; // uenouka mOisi NepecTaHOBKU
A[N-1-i]; // A[i] n A[N-1-i]

! CymecTByIOT H HeMHOTO G0JIee CIIOKHBIE CIIOCOOBI, TTO3BOTISIONIIE OGOHTHCH BCETO IBYMS sreiiKaMu
http://kpolyakov.spb.ru
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A[N-1-i] = c;
}
printf ("\n PesyansTaT:\n");
for (i =0; i <N; i ++ )
printf("%d ", A[il);

g Luknu4eckuii cdsue

[Tpy nukIMYecKoM cBUTe (BIPaBO) MEPBbI AJIEMEHT MEPEXOIUT Ha MECTO BTOPOrO, BTOPOH Ha
MECTO TPETHETO U T.J., a IOCIETHUIN 3JIEMEHT — HA MECTO IEPBOTO.

1|23 (4)|5 — 5112 )|3 |4

JUist BBITIOTHEHUS] HTUKIIMYECKOTO CIBUTA HaM OyJleT Hy»KHa OJJHa BpEMEHHas MepeMEeHHasi — B Hell Mbl
COXPaHUM 3HAYEHUE NOCJIEIHEr0 3JIEMEHTA, I0Ka OyleM NepecTaBiIATh ocTaabHble. OOpaTuTe BHUMA-
HHUE, 4YTO Mbl HAUMHAEM C KOHI[A MacCHBa, MHA4Ye€ MAaCCHUB IPOCTO 3aMOJHUTCS IEPBBIM JIEMEHTOM.
I1epBbIii 31€MEHT CTaBUTCS OTJCIIBHO — KOMMUPOBAHUEM M3 BPEMEHHOM NepeMEHHOM.

#include <stdio.h>
const int N = 10;
main()

{

int i, A[N], c;

// BOecke HYXHO BBECTM MacCuB A

¢ = A[N-1]; // BanoOMHUTE IIOCJIeOHMII DJIEMEeHT

for ( 1=N-1; i>0; 1-- ) // umMka C yMeHBIIEHMEM i
1 [

A[0] = c; // TIepBEM 3JIEMEHT CTaBMM OTIEJIBLHO

printf ("\n PesyaeTaT:\n");
for ( i=0; i<N; i++ )
printf("%d ", A[i]);

CopTtupoBKka maccMBoB

|l COpTI/IPOBKa — 9TO paCCTaHOBKA 3JICMCHTOB HCKOTOPOT'O CIIMCKA B 3aJAHHOM IOPAIAKE.

Cyl1ecTByIOT pa3Hble BHJbl COPTHPOBKH (IO ajidaBuTy, MO JaTaM U T.[.), OHU OTIIMYAIOTCS JIMIIb
IIPOLEypOil CpaBHEHMsI 3JIEMEHTOB. MBI pacCMOTPUM MPOCTEHIINI BapHaHT COPTHPOBKU — paccTa-
HOBKY 3JIEMEHTOB MAaCCHBa B MTOPSAJIKE BO3pACTAHMUS.

[IporpaMMHCTBI TPUIYMaIH MHOXKECTBO METOJIOB COPTUPOBKU. OHU EISATCS HA JIBE TPYIIIIHL:
® TIOHATHBIE, HO HE A (EeKTUBHbBIE
® >(hdexTuBHBIC, HO HETIOHATHBIE (OBICTpast COPTUPOBKA U T.I1.).

IToka mMbI OyneM M3ydaTh TOJIBKO METOJBI M3 MEPBOW TPYIIIBI, KOTOPBIX XBAaTaeT JJIS MPOCTHIX 3a1ad
(xorma pa3mep maccuBa He 6osee 1000).
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Memod ny3bipbka

Haspanme 3TOr0 MeTo/1a MPOM30IILI0 OT U3BECTHOTO (DU3MYECKOTO SIBJICHUS — ITy3bIPEeK BO3TyXa
B BOJIE TMOJHUMAETCS BBEpPX. B 3TOM MeTone cHavasia MOJAHUMAETCS «HAaBEpX» (K Hadally MacCUBa)
CaMBIii «JIETKU» 37eMEeHT (MUHUMAIIBHBI), 3aTeM CIEIyIOIHHA U T. 1.

CHauana cpaBHHUBAEM MOCIEIHUMN IEMEHT C IpeAnocaeAHUM. Eciii OHU CTOST HENPaBUIbHO, TO
MEHsIEM MX MecTaMHu. Jlajiee Tak ke paccMaTpuBaeM CIEAYIOUIYIO Mapy 3JIeMEHTOB M T.4. Koraa mel
obpaboranu mapy (A[0], A[1]), MUHUMAJIBbHBIN JIEMEHT CTOUT Ha MecTe A[0]. DTO 3HAYUT, UTO
Ha CIIEIYIONIMX Tanax ero MOXHO HE pacCMaTpHUBATh

W lRr(v]u]| s
wWlkr | vfu| s
W[k |u|s
winv/ (k]| s
winv[ || PR

[Ipu cnenyromemM mpoxoje Hamia 3aj1ada — MOCTaBUTh HAa MecTO 3ieMeHT A[1]. JlemaeM 3TO Tak ke,
HO y>ke He paccMmarpuBaeM A [0], KOTOpbIi cTOUT Ha cBoeM MecTe. CrenaB N-1 poxoJ10B, Mbl yCTa-
HOBUM Ha MeCTO 31eMeHTHI ¢ A[0] mo A[N-2]. DTO 3HAUUT, YTO MOCJICAHUM dJIeMeHT, A [N-1], yxe
TOE CTOUT Ha CBOEM MecCTe (APyroro y HEro HeT).

#include <stdio.h>
const int N = 10;
main()

{

int i, j, A[IN], c;

// B3meck HaAJmo BBECTM MACCHUB A

for ( 1=0; i<N-1; i++ ) // pmocTaToOuHO NOCTABUTEL N-1 3JIeMeHTOB

for ( J=N-2; j>=1i; j-- ) // nopeM Cc KOHIA MacCCMBA B Haualo
if ( A[j]1 > A[j+1] ) // ecniu OHM CTOAT HENPaBMUIBHO, ...
{
c = A[jl; AI[lJ] = Alj+1]; // nepecraBure A[j] m A[j+1]
A[j+1] = c;
}

printf ("\n OrcoprMpoBaHHIN Maccue:\n");
for (i =0; 1 < N; i ++ )
printf("%d ", A[i]):;

Merton my3pIppka paboTaeT MEeJICHHO, 0OCOOEHHO Ha OOJBITUX MacchBaxX. MOXXKHO TTOKa3aTh, YTO MPHU
YBEJIIMYCHUU pa3Mepa MaccuBa B 10 pa3 Bpems BBINOJHEHHs MPOrpaMMbl yBeiauuuBaetcs B 100 pas
(MeTon umeeT nopsaok N?). K coxkaleHuIo, Bce MPOCThbIE aATOPUTMBI COPTHUPOBKH HUMEIOT TaKOi
(xeadpamuunblil) MOPSAOK.

MemoO0 ebibopa MUHUMAaJILHO20 3/1IeMeHma

EH.[C OOWH HCOAOCTATOK MCTOJa My3bIpbKa COCTOUT B TOM, YTO MPUXOAUTCA CIIMIIKOM 4YacCTO IIC-
PECTABIIATE MCCTaMU COCCIHUC BJICMCHTEI. DTOr0 MOXHO I/I36G)KaTI), €CJIM UCIHOJIb30BaTh Memoo 6bi-
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bopa munumanvrozo snemenma. OH 3aKIOYaeTcs B cienayromiemM. Mmem B

MaCcCHUBE MUHHMAaJIbHBIN

QJICMCHT U CTaABUM €T'0 Ha IICPBOC MECTO. 3aTeM M3 OCTaBIIMXCS DJIEMEHTOB TaKKE HmeM MHMHHUMAJIb-

HBII U CTAaBUM Ha CJIEAYIOLIEE MECTO U T.[.

B cpaBHEHHHU C METOJIOM ITy3BIpBKa, 3TOT METOJ TPEOYeT 3HAYMTEIHLHO MEHBIIE TePECTaHOBOK
3JIEMEHTOB (B XyauieMm ciydae N-1). OH 1aeT 3HaYUTENbHbII BBIMTPHIIL, €CITU NEPECTAHOBKU CIIOKHBI

1 3aHUMAIOT MHOT'O BPEMCHHU.

#include <stdio.h>

const int N = 10;

main ()

{

int i, j, nMin, A[N], c;

// BIeck HYXHO BBEECTM MaCCHUB A

printf("%d ", A[i]);

for ( 1=0; 1i<N-1; i++ )
{
nMin = i; // wvmeM MMHMMAaJBHBIM, HaumHass c A[il]
for ( j=i+l; j<N; j++ )
if ( A[j]l < A[nMin] )
nMin = j;
if ( nMin != i ) // ecnM MMHMMAJNIBLHENM HEe CTOUT Ha CBOEM MecCTe,..
{
¢ = A[i]l; A[i] = A[nMin]; // cTaBMM ero Ha MeCTO
A[nMin] = c;
}
}
printf ("\n OrcopTmMpoBaHHINI Maccue:\n");
for (1 =0; i < N; i ++ )

I1BOUYHBLIX NOUCK B MaccuBe

[TycTh sneMeHThI MaccuBa A yXe€ pacCTaBJIEHBI MO BO3PACTAHHUIO U TPEOYETCs] HANUTH 3JIEMEHT,
PaBHBIN X, CPEIH 3JIEMEHTOB ¢ HOMepaMH OT L 10 R.. JIJ1s1 3TOro MCNob3yto CIEAYIONIYI0 UCO: BbI-
6I/IpaeM cpeL[HI/Iﬁ 3JIEMEHT Mexay L ¥ R, OH uMeeT HoMep m= (L+R) /2, rJic AeICHUE BBIOJHAECTCS
Hareno. CpaBHUM €ro ¢ UCKOMBIM X. Eciii OH paBeH x, Mbl HAallUIM TO, YTO UCKaiau. Eciu x MeHblIe
A[m], Hamo ucKaTh manbiie Mexay A[L] u A[m], ecau x Oonbiie A[m], manbiie UIEM MEXITY

A[m] nuAl[R].
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#include <stdio.h>
const int N = 10;

main ()
{
int L = 0, R = N-1, m, A[N],
flag = 0; // nepemeHHasi-bmar, Hamnu (1) nam HeT (0)

// Bmeck Hamo BBECTM MaccCue A
// “ OoTCOPTMPOBATE €I'0 IO BOSBpPacCTaHMIO

printf ("BeeguTe MCKOMHBIM 3JjieMeHT\n");
scanf( "%d4d", &x );

while ( L <= R ) {
m= (L + R) / 2; // cepezmmHa mMHTepBana
if ( A[m] == x ) { // HaWIM HYXHEM BJIEMEHT
flag = 1; // ycTaHoOBUTE biar
break; // BHATM M3 LIMUKJIA
}
if ( x < A[m] ) R=m - 1; // cyxaeMm rpaHuIs objacTmM IOMUCKA
else L=m+ 1;
}

if ( f£lag )
printf ( "Hamm: A[%d]=%d", m, A[m] );
else printf ( "Takoro »JieMeHTa HeT" );

}

Ilepemennas £lag city>KUT AJIs TOTO, YTOOBI ONPENEINUTh, HAILUIM MbI HYXKHBIN 3JIEMEHT UK HeT. Ec-
JIM HAIUIM 3JIEMEHT, PaBHBIM X, HAJ0 MPUCBOUTH ATOM MEPEMEHHOW 3HAYCHWE | M BBIUTH U3 IUKIIA.
[Ipu 5TOM B mepeMEHHOM M OCTAETCSI HOMEP HAHJEHHOTO 3JIEMEHTA.

Ecnn MaccuB MalleHBKHN, TO CKOPOCTh JBOMYHOIO IOMCKA HE3HAYUTENIBHO OTINYAETCA OT JIH-
HeitHoro. [IpeacraBum cebe, uto pazmep maccuBa — 1000000 >1eMeHTOB M HY>KHBII HaM 3JEMEHT
CTOUT B KOHIIE MAacCHBa (3TO CaMbli XYM BapUaHT JUIsl IMHEHHOTO MTOMCKA).

Pasmep YHucno cpaeHeHull
maccuea, N JluHelHbIl nouck JeouyHbIl nouck
10 <10 <4
1 000 <1000 <10
1 000 000 <1000 000 <20
N <N < log, N

Taxum o0Opa3oM, yeMm Oouibliie 3JIEMEHTOB B MacCUBE, TEM BBIFOJIHEE UCIIOJIb30BaTh JBOUYHBIN MOUCK,
MIOCKOJIBKY YHCIIO OIEpalii Bo3pacTaeT Kak jorapudm N, TO eCTh MeAJIeHHEe, YeM YBEINYMBACTCS
pa3mep mMaccuBa. Ero HeZOCTaTKOM SIBISIETCS TO, YTO 3JIEMEHTHI JJOJDKHBI OBITH 3apaHee OTCOPTUPOBa-
HBL. J[BOMYHBIN TIOUCK MCIIONIB3YETCS MPH MOUCKE NHPOPMALIUU B OONBIINX 0a3aX JaHHBIX.

MaccuBbl B npoueaypax n (pyHKLUAX

MaccuBbl, Tak k€ KaK U MPOCThIE IEpEMEHHbBIE, MOKHO TIEpeaBaTh B MPOLUEAYPHl U PYHKIUHU B
KadyecTBe napameTpoB. PaccMoTpuM, Hanpumep, GYHKIHIO, BEIUUCIIAIOUIYIO CyMMY JIEMEHTOB MacCH-
Ba. JKenaTenbHO caenaTh ee Tak, 4TOObl B HEE MOXKHO OBbLIO MepeaBaTh MacCHBBI JIFOOOTO pa3mepa, u

19
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OHa BCETJa NPaBWJIBHO BBIUMCISIIA pe3yibTaT. [t 3Toro GyHKIHS AOJDKHA 3HATH (MM ONPEEIUTD)
pa3mep maccuBa. B s3pike Cu QpyHKIIMM HE MOTYT CaMOCTOSITEIILHO ONpEAEsATh pa3Mep MaccHBa, Io-
3TOMY OH JIOJDKEH OBITh 0053aTEIbHO OJTHUM M3 ITapaMeTPOB.

int Sum ( int A[], int N ) // A[] - napamMeTp-MacCuB
{ // N - pasMep Maccuea
int i, sum;
sum = 0;
for (1 =0; i < N; i ++ )
sum += A[i];
return sum;
}

OOpaTtuTe BHUMaHUE, YTO B 3arojioBKe (DYHKIIMM pa3Mep MacCHBa yKa3aH OTIEIBHO, HEIb3s OOBSB-
JATh MaccuB-mapaMmeTp kak A[N], a Tonbko kak A[]. C napyroil cTOpoHsl Takasi 3allUCh BO3MOXHA
TOJIKO B 3arojIOBKax (PyHKIMM, TOCKOJIbKY MPU 3TOM HE HaJ0 BBIIEIATH HOBYIO MaMSTh [0/ MacCHB.
OOBABIATH JTOKATBHBIN UM TT00ABHBIN MacCUB, HE YKa3aB SIBHO €T0 pa3Mep, HENb3sl.

Jlnist BBI30Ba MPUBEICHHOM (PyHKIMHM B MapaMeTpax HaJgo0 yKa3aTh Ha3BaHHE MaccuBa (0e3 cko-
00K) | ero pa3mep.

main ()
{
int A[20], B[30], s;

// BOmeck HaAJO BBEeCTM MAcCuBi A u B
s = Sum(A,20); // BHUMCISIEM CYMMy SJIEMEHTOE MaccHuBa A

printf ("CymMma MmaccumBa A %d, maccumBa B %d4d", s,
Sum(B,30) ); // BruMcasieM CyMMy B NOpsIMO HIpM BHBOIE
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2. CUMBOJNbHbLbIE CTPOKMU

YTo Takoe cMMBOSIbHaA CTpokKa?

[ToHsATHO, YTO CUMBOJIbHASI CTPOKA — 3TO MOCJEAOBATEIILHOCTh CUMBOJIOB. MBI OyzieM paccmart-
pYBaTh CTPOKH, B KOTOPBIX HAa KaXKJIBIH CUMBOJI OTBOAUTCS | GaiiT. B 3TOM ciydae MOXHO MCIOJIB30-
Bath 28=256 pa3iauuHbIX cuMBOJIOB. Kaxapiii cumBon umeet cBoit koa (ot 0 go 255), 3Tu KoabI onpe-
JIETSIOTCS 10 CIIeIHaIbHOM Ta0IuIIe.

Crpoka, Kak U pyrue nepeMeHHble, 3al1ChIBAETCS B MMaMATh, IPUYEM KOMIIBIOTEPY BCE PaBHO,
Kakue JIaHHbIE 3alucaHbl — JJs Hero 3To Habop OaiiroB. Kak jxe onpenenuTs, rie 3aKaHYMBAETCS
ctpoka? EcTb 1Ba peleHus:

1) XpaHWTbH JUIMHY CTPOKH B OTIEJIbHOM siuelike (Kak B si3bIke [lackainsb);

2) BBIOpaTh OAMH OCOOBII CUMBOJI, KOTOPBIH OyneT 0003Ha4aTh KOHEI] CTPOKH, IPUYEM B CEpEeIHE
CTPOKH 3TOT CUMBOJI HE MOXET BCTPEYAThCS.

B s3p1ke Cu pUHAT BTOPOM MOAXO/I.

21

CuMBOJIbHAsI CTPOKA — 3TO IMOCJIEI0BATEIbHOCTE CUMBOJIOM, KOTOpasi 3aKaHYMBAETCS CHMBOJIOM
¢ kogoM 0.

CHUMBOJI ¢ KOJIOM HOJIb HE UMEET HUKAKOTO N300paKeHMsI, B IPOTPaMME €T0 3alUChIBAIOT Kak '\ 0.

CHUMBOJI ¢ KOJIOM HOJb (0003HauyaeTcs kak '\0"') u mudpa HONb (0O003HAYaeTcst '0 ', UMEET KOJI
48) — 3TO JBa pa3HbIX CUMBOJIA.

§  O6mbsesieHuUe u uHUYyuanusayus

Crpoka npezacTaisieT coO00i MacCUB CUMBOJIOB, IOATOMY M OOBSIBIISIETCS OHA UIMEHHO KaK MacCHB:

| char s[80];

OILHaKO CTPOKa OTIIMYACTCA OT MaCCHMBa TEM, 4YTO OHA 3aKaHYHMBACTCA CUMBOJIOM C KOAOM 0- IMpU3Ha-
KOM OKOHYaHHUsA CTPOKH, TIOITOMY

Ecau maccuB cuMBOIOB 6y,Z[eT HCIIOJIb30BATLCA KaK CTPOKA, HAA0 BBIACIIATH HA 1 GaiiT OoxdblIE Ia-
MATH.

HpI/I BBIJACIICHUHN IIaMATU rio0aibHbIE NEPCMCHHBIC 3aIllOJIHAIOTCA HYJISAMU, a JIOKAJIBHBIC COACPIKAT
«MYCOpP». HauanrHOe 3HaueHUE CTPOKH MOXHO 3a1aThb IIpU 0OBSABICHUH B HBOﬁHBIX KaBbIYKaX IIOCJIC
3HAaKa paBCHCTBA:

char s[80] = "IpueeT, Baca!";

CHMBOJIBI B KaBBIYKAX 6y,I[yT 3alMUCAHblI B HAYAJIO MaCCHBA S, a4 3aTEM — IIPU3HAK OKOHYAHUA CTPOKU
"\0'. OcraBmmecsi CHMBOJbI HE MCHAIOTCA, U B JIOKAJIBHBIX CTPOKAX TaM 6yz[eT «MYCOp». Mo:xHOo
HammcaTb U TaK

char s[] = "IllpuBer, Bacs!";

B 3TOM ciydyae KOMITMIATOP MOJCUYUTAET CUMBOJIBI B KaBBIYKAX, BBIJCIUT NaMATH Ha | GaldT Oombiie u
3aHCCCT B OTY 00J1aCcTh caMy CTpPOKY U SaBepIHaIOIJ_[I/Iﬁ HOJIb. AHAJIOTHYHO MOKHO BBIJACJIUTH ITaMATh Ha
yKa3aTeb:

char *s = "IllpuBeT, Bacs!";
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Pe3ynbpTaT — TOT e caMblii, YTO ¥ B IPEBIIYIIEM ClIydae, HO Telepb § — 3TO yKas3aTelnb (IepeMeH-
Hasi, B KOTOPOM XpaHUTCA aJpec slueKU B MaMsITH), U C HUIM MOXKHO paboTaTh TakK e, Kak ¢ OOBIYHBIM
yKaszarenem (MpUCBaWBaTh, U3MEHATH U T.M.). Ecnu cTpoka He OyaeT U3MEHSTHCS BO BpPeMsl paOOTHI
MPOrPaMMBI, TO MOXHO OOBSBUTH KOHCTAHTY (TIOCTOSTHHYIO CTPOKY) TaK:

‘ const char PRIVET[] = "IlpuBeT, Bacs!";

CTaHAapTHbIﬁ BBOA4 U BbiBO4

Jlis BBOJa U BBIBOJA CTPOK ¢ momotibio GyHkuui scanf u printf ucnonb3yeTcs creruanbHbIH
dbopmar "%s":

#include <stdio.h>
main()
{
char Name[50];
printf ("Kak Tebs B0BYT? ");

scanf ("%s", Name);
printf ("llpuBer, %s!", Name);

}

3ameTbTe, uTO B (QyHKIMIO scanf Hajo nepesaTbh NPOCcTo UMs CTPOKH (0e3 3HaKa &), Belb UMs Mac-
CHBa SBJISIETCS OJTHOBPEMEHHO aJJPECOM €ro Ha4aJIbHOTO HJIEMEHTA.

Opnako y ¢pynkuuu scanf ectb 0JJHa 0COOEHHOCTh: OHA 3aKAHYUBAET BBOJI, BCTPETHB MEPBBIN
npo6en. Eciu BbI Ha BOIIPOC B MpebIIyIeM IpUMepe BBel "Bacst ITynkmMH", TO yBUANUTE HAIMHUChH
"lpuBeT, Bacsi!" BMecTO Oxkuaaemoro "Ilpueer, Bacs Mynkmu!". Eciu Hago BBECTH BCIO
CTPOKY LICJIMKOM, BKJIIOUasi mpoOesl (TO ecTh A0 HakaTHs Ha KiaBuiry Enter), mpunercs nenats uHa-
4e, 3aMeHHB BBI30B scanf Ha 0oJiee mpoCcTou:

| _gets (s );

HasBanwe 3Toif pyHKIMY TPOUCXOIUT OT AHTJIMICKUX CIIOB get String — MOIYYUTh CTPOKY.

Jl1g BBIBOAA CTPOKM Ha 3KpaH MOXKHO (KpoMe printf) ucnonbs3oBaTh U PYHKIHMIO puts, KOTO-
past mociie BbIBOJA CTPOKHU €Il U AaeT KOMaHJy Nepexoja Ha HOBYIO CTPOKy. B mpumepe 3HaueHue
CTpokH Name OyJeT HaneuaTaHo Ha CJIEAYIOLIEH CTpOUKe IKpaHa.

#include <stdio.h>

main()

{
char Name[50] = "Bacs!";
puts( "lpueeT," );
puts ( Name );

}

|l 3agaya. BBecTr CUMBOJIBHYIO CTPOKY M 3aMEHUTH B Hell Bce OykBbl "A' Ha OyKBBl "B'.

Bynem paccmarpuBath CTpOKy Kak MaccuB cMMBOJIOB. Haso mepeOpath Bce 37€MEHThl MacCHBa,
II0OKa Mbl HE BCTPETUM CUMBOJ "\0' (IpHU3HAK OKOHYAHUS CTPOKH) U, €CIU OUEPETHON CUMBOJ — 3TO
OykBa 'A', 3aMeHHUTH ero Ha 'B'. Iy 3TOro ucnoib3dyeM nuki while, moToMy 4TO MBI 3apaHee He
3HaeM JUITMHY CTPOKHU. Y CJIOBHE IMKJIA MOXKHO C(POPMYIHPOBATH TAK: «IIOKA HE KOHEI] CTPOKUY.
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#include <stdio.h>

puts ( s );

}

main ()
{
char s[80];
int i;
printf( "\n BeBeauTe cTpoky \n" );
gets ( s );
i = 0; // mauare c nepeBoro cummMBoyga, s[0]
while ( s[i] != '\0' ) // noka He OOCTHMIJVIM KOHIA CTPOKMK
{
if ( s[i] == 'A' ) // ecmmu ouepepmHOM cMMBOJX - 'A', ...
s[i] = 'B'; // MeHsieM ero Ha 'B'
i ++; // nepexomuMM K CIeARYIIEeMy CHMBOJIY
}
puts ( "PesyneTaT:\n" );

3aMeThTe, U4TO

23

II OI[I/IHO‘IHHﬁ CHMBOJI 3aIITMChIBACTCS B aHOCT];)O(baX, a CUMBOJIbHas CTpOKa — B KaBbIYKax.

[Tpu BBIBOZIE CTPOK C mOMOIIBI0 GpyHKIMU print £ yacTo npumensercs Gopmatuposanue. [1o-
cile 3HaKa % B (hopMaTe yKa3bIBaeTCs pa3Mep MOJsl Ui BbIBOJA CTPOKHU. [lepen 3TUM 4HCIOM MOXKHO
TaKXe [MOCTaBUTh 3HAK MUHYC, YTO 03HAYAET «IPUXKATh K JIEBOMY Kparo MOJIs».

Mpumep BbIBOAA PesynbTar KommeHTapumn
printf( "[%s]l", "Bacsa"); [Bacst] MUHUMAJIBHOE YHCIIO TTO3UIUH.
printf( "[%6s]", "Bacs"); [ Bacsl] 6 TO3HIINI, BRIPABHUBAHKE BIIPABO.
printf (" [%-6s]", "Bacsa"); [Bacsa ] 6 TO3HIINH, BRIPABHUBAHHUE BIICBO.
printf( "[%2s]", "Bacsa"); [Bacs] Crtpoka He moMenIaeTcst B 3aJJaHHbIC 2

Mo3unun, IMO3TOMY O6J'IaCTI) BbBIBO/1a
pacumpsieTcs.

Pab6oTta c channamm

B peanbhoii curyanuu TpedyeTcs o0pabaTbiBaTh OY€Hb MHOT'O CTPOK, KOTOpBIE Yallle BCEro Ha-
xozdarcs B (hailiie, mpuYeM MX KOJIMYECTBO 3apaHee Hem3BecTHO. OHAKoO, eciu At 00paboTKHu OHON
CTPOKH HaM He TpeOyeTcsl 3HaTh OCTaIbHBIC, MOXKHO HCIIOIB30BAThH CIIOCO0, KOTOPBIH MBI IIPUMEHSIIN
npu padoTe ¢ MacCHMBaMU JIaHHBIX HEM3BECTHOTO pa3Mepa. B jmaHHOM ciydae Mbl OynieM 4HMTaTh Ove-
penHyio CTpoky u3 (aiina, 06pabaThiBaTh €€ U cpa3y 3alKChIBaTh B BBIXOAHOH Qaiin (ecau 310 Tpedy-

eTcs).

Pabota ¢ ¢aiinamMu mMeeT HECKOJIBKO OCOOeHHOCTEH. Bo-mepBhIX, ISl YTEHUS CTPOKU MOXKHO
ucnonp3oBaTh QPyHkiuio £scanf. OnHako 3Ta QYHKIHMS YUTAET TOIHKO OJITHO CIOBO U OCTAaHABJIHMBa-

eTcs Ha nepBoM npobdere. [TosTomy

|I ¢yukuusa £scanf npumeHsieTcs TOraa, KOrjaa HaJlo YUTaTh Qaiii mo cioBaM.

Bot npumep uTeHus cioBa U3 OTKPHITOTO (aiina ¢ ykazatenem £p:
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#include <stdio.h>
main()
{
char s[80];
FILE *fp;
fp = fopen ( "input.dat", "r" );
fscanf ( fp, "%s", s );
printf ( "IllepBoe cmoBoO damna - %s", s );
fclose ( fp ):;

Ecnu Hajo 4yuTaTh BCIO CTPOKY C MpoOenamu, UCTonb3yloT ¢yHkuuio £gets. OHa nmpuHUMaeT
TpH NapameTpa:
® M5l CHMBOJIbHOM CTPOKH, B KOTOPYIO 3aMUCaTh JaHHBIE;
® MAaKCHUMAJILHYIO JIMHY 3TOW CTPOKM; (PYHKLHS HE JIOMYCKAeT BBIXOJA 3a TPAHUIIBI CTPOKHU;
€CJIn CTPOKa B q)al?me JJIMHHEC, YEM MOXKHO 3alucaTthb B IIaMATh, YHUTACTCA TOJIBKO Ha4daJlbHas
4acTh, a OCTAILHOE — IIPH CJIEIYIOIIUX BbI30BaxX fgets;
e yka3arteJ/b Ha (aii.

Ecmu ¢pynkius £gets He MOXKET IPOYUTATh CTPOKY U3 (ailna (Hampumep, €clid HEeT OOJbIIe CTPOK),
TO OHA BO3BpAallaeT B KaYECTBE pPE3yJIbTaTa CIENHUaIbHOE 3HaueHHe NULL. DTO CBOWCTBO MOXHO MC-
MIOJIb30BATh JJIs1 00padOTKU OMIMOOK U MPEKpaIleHUs BBOJA JTaHHBIX.

#include <stdio.h>

main()
{
char s[80];
FILE *fp;
fp = fopen ( "input.dat", "r" );
if ( NULL == fgets ( s, 80, fp ) )
printf ( "He ygmanocks mpoumTaTe CTPOKY" );
else

printf ( "llepBass cTpoka bdamna - %s", s );
fclose ( fp );

}

Oynkuus £gets ynTaer CTpoKy U3 Qaiiia, MoKa He CIyYUTCs OJHO U3 IBYX COOBITHA:
® BCTPETUTCS CUMBOJI IIEPEX0/Ia HA HOBYIO CTPOKY '\n';

® [IPOYUTAHO CTOJBKO CUMBOJIOB, YTO OHH 3aHSJIM BCIO CTPOKY (C YUETOM IOCIEAHEro HyJs), Ha-
IIpUMEp, B HALLIEM CIIy4ae OHa OCTAHOBUTCS, €CJIM IPOUTET 79 CUMBOJIOB.

B koHue ctpoku O6ynet nocrtasieH cumBos '\0'. Kpome Toro, eciu ObL1 HaliileH CUMBOJ Iepexoaa
Ha HOBYIO CTPOKY '\n', OH COXpaHSETCS U B CTPOKE S.

3anaua. B xaxnoii ctpoke (aityia input .dat 3ameHuTh Bce OykBbl "A' Ha '"B' U BBIBECTH H3MeE-
HEHHBINA TEKCT B Qaiin output .dat.

OOpaTtuTe BHUMaHUE, YTO B ITOU 3a1a4e (aiiin MoxKeT ObITh TF000H uHBI. HO MBI MOXKeM 00pabaThI-
BaTh CTPOKH IOCJIEIOBATEILHO OJHY 3a IPYrol, Tak Kak Jisi 0OpaOOTKHU OJHOW CTPOKU HE HY>KHBI
MPEIbIAYIINE U CIETYIOIIHE.

Jns urenus u3 Qaiina ucnonb3dyeM nukil while. OH 3akaHuuBaeT paboOTy, eciau (YHKIHS
fgets BepHeT 3HaueHUEe NULL, TO €CTh BCE€ CTPOKH 00pabOTaHBI.
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#include <stdio.h>
main ()
{
char s[80];
int 1i;
FILE *fin, *fout;
fin = fopen ( "input.dat", "r" );
fout = fopen ( "output.dat", "w" );
while ( NULL != fgets ( s, 80, fin ) ) // umTaeM cTpoOky

{
i=0; // wmaumHaem c s[O0]
while ( s[i] != '\0' ) { // mokxa He KOHel CTPOKK
if ( s[i] == 'A' ) s[i] = 'B'; // MeHsIeM CMMBOI
i ++; // nepexomuM K CJaenyllleMy CHUMBOJY
}
fprintf ( fout, "%s", s ); // BHBOAMM CTPOKy B daun
}

fclose ( fin );
fclose ( fout );

OOparuTe BHUMaHHE, YTO MBI HE MMOCTABMJIM CUMBOJI TIEpEX0/ia HAa HOBYIO CTPOKY IPU BBI30BE
bynkiuu £print£. D310 cBsI3aHO ¢ TeM, YTO MpH ureHuu GyHKIUsa £gets coxpaHseT cuMBoI '\n'
B KOHIIC KaXJOW CTPOKH (KpOME IOCIEIHEH), MO3TOMY CTPOKH OyayT BBIBEIACHBI B BBIXOIHOM (aiin
TaK e, KaK OHU OBLIH 3alMCaHbl B ICXOJIHOM (daiine.

PYHKUUM Ana paboTbl CO CTPOKaMu

B s3p1ke Cu ecTh JOCTATOYHO MHOTO CIIEIHATBHBIX (PYHKIHUN, KOTOpbIE pabOTalOT CO CTPOKAMHU
— TIOCTIEJIOBATEILHOCTSIMH CHMBOJIOM C HYJIEBBIM CHMBOJIOM Ha KOHIIE. JlJIS MCHOJIb30BaHUS ITHX
GyHKIHN HaI0 BKIIFOYHUTH B TIPOTPaMMY 3arojOBOYHBIN (haii

‘ #include <string.h>

MHorue u3 3THUX (1)YHKL[PII>'I J0CTAaTOYHO OITaCHBI IMPU HCIPaBUJIBHOM HCIIOJIB30BaHUH, BEIb OHU HEC
MMPOBEPAKOT, JOCTATOUYHO JIA BBIACIICHO MMAMATHU IJIA KOIIMPOBAHUS, ICPCMCIICHUA WU ,Z[perfI ornepa-
WA, eAMHCTBCHHBIM IIPU3HAKOM OKOHYAHMS CTPOKHU AJISI HUX SABJISICTCSA CUMBOT ' \O"'.

g  MAnuHa cmpoku — strlen

D10 camas mpocTas QyHKIHs, KOTOpasi ONpeJelisieT, CKOJIBKO CHMBOJIOB B IIEPEIaHHON el cTpoke (He
cuutas '\ 0"'). Ee uMs npoucxoauT OT aHIIIMHCKUX CIIOB string length (1yivHa CTPOKH).

#include <stdio.h>
#include <string.h>

main()
{
int len;
char s[] = "Prodigy";

len = strlen(s);
printf ( "InmHa cTpokM %s paBHa %d", s, len );

25
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B sTom mpumepe GyHKIHSA OnpenenuT, YTo JJIMHA CTPOKU paBHa 7. Tenepb paccMoTpuM Oo0jee CI0XK-
HYIO 3a7a4y.

3agaua. B TekcroBoM (aitie input .dat 3anucaHsl CTpoKU TeKcTa. BeiBecTu B daiin output .dat
B CTOJIOMK JITMHBI 3THUX CTPOK.

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

{

char s[80];
FILE *fin, *fout;

fin = fopen ( "input.dat", "r" );

fout = fopen ( "output.dat", "w" );

while ( NULL != fgets(s, 80, fin) ) // umTaeM cTpoky S
{

fprintf (fout, "%d\n", strlen(s)); // BHBOOMM ee IJMHY B dpami
}

fclose ( fin );

fclose ( fout );

}

HecMmotps Ha TO, uTO ¢ mepBOro B3risAa MIporpaMMa HamucaHa BEpHO, yKcia B ¢aiiine OyayT Ha eau-
HUIly OoJiblile, YeM JJIMHBI CTPOK (KpoMe mocienHel cTpoku). BcmoMHUB mpensinymuil MaTepua,
o0BsicHuTe 3T0. Jlanee OyaeT Moka3aHo, Kak MONy4YUTh TOYHBINA Pe3yJIbTaT.

g CpasHeHue cmpoK — strcmp

Jlnist cpaBHEHHUs IBYX CTPOK MCHOJB3YIOT (QYHKINIO strcemp (OT aHINIMHCKUX CIIOB String com-
parison — cpaBHeHUE CTpoK). DyHKIUSA BO3BPALIAET HOJb, €CIM CTPOKU PaBHBI (TO €CTh «Pa3HOCTHY
MEXJly HUMH PaBHA HYJI0) U HEHYJIEBOE 3HAUYEHUE, €CIIU CTPOKU pa3iauyHbl. CpaBHEHHE IPOUCXOIUT

10 KOJJaM CHUMBOJIOB, ITIO3TOMY (1)YHKLII/IH pa3jindacT CTPOYHBIC U 3aIJIaBHBIC 6YKBLI — OHU UMCHKOT pa3-
HBIC KOJBI.

#include <stdio.h>
#include <string.h>

main()
{
char s1l[] = "Bacs",
s2[] = "llers";
if ( 0 == strcmp(sl,s2) )

printf ("Crpoxun %s m %s ommHakoBH", sl, s2);
else printf("Crpokm %s m %s pasume", sl, s2);
}

Ecnu cTpoku He paBHBI, GYHKIIHS BO3BPAIIACT «PAa3HOCTh» MEKIY MEPBON M BTOPOI CTPOKOH, TO €CTh
PA3HOCHb KOO08 NEPBblX PA3IUYHbIX CUMB0A06. DTH YHCIa MOXKHO MCIIONB30BaTh Ui COPTHPOBKH
CTPOK — €CITH «Pa3HOCTh)» OTPHUIATEIIbHA, 3HAUUT MEepPBasi CTPOKA «MEHBIIIE» BTOPOM, TO €CTh CTOUT 32
Hel B anipaBuTHOM mopsiake. B Tabnmuile moka3aHo HECKOIBKO MPUMEPOB (Ko OYKBHI 'A' paBeH 65,
KOJl OYKBHI "B' — 66, KOJ OyKkBBHI 'C' — 67).
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sl s2 pesynbTar stremp (sl, s2)
AA AA 0
AB AAB 'B'-'"A'"=66-65=1
AB CAA '"A' = 'C"'"=65-67=-2
AA AAA "\0' - 'A' = -65

[I 3amaua. BBecTu 1BE CTPOKH U BHIBECTH UX B aji(haBUTHOM TOPSIIKE.

#include <stdio.h>

#include <string.h>

main()

{
char s1[80], s2[80];
printf ("BeBeguTe nepByo CTPOKY");
gets(sl);
printf ("BeeguTe BTOPYI CTPOKY"):;
gets(s2);

if ( strcemp(sl,s2) <= 0 )
printf ("%s\n%s", sl, s2);
else printf ("%s\n%s", s2, sl);

}

WNHorna Hamo CpaBHUTH HE BCIO CTPOKY, @ TOJIBKO IEPBBIE HECKOJIBKO CHMBOJIOB. JIJIS1 3TOTO CIYXHT
¢yHkuusa strncmp (¢ OykBoii n B cepeaune). Tpetuil mapamerp 3Toi GyHKIHUU — KOJIMYECTBO CPaB-

HUBAaCMbIX CUMBOJOB. HpI/IHI_II/Il'I pa6OTbI TaKoOMU K€ — OoHa BO3BpallacT HYJIb, €CJIU 3aaHHOC KOJINYCCT-
BO IICPBBIX CUMBOJIOB o0eunx CTPOK OJJUHAKOBO.

#include <stdio.h>

#include <string.h>

main()

{
char s1[80], s2[80];
printf ("BeeguTe mepByH CTPOKY") ;
gets(sl);
printf ("BeBemuTe BTOPYI CTPOKY") ;
gets(s2);

if ( 0 == strncmp(sl, s2, 2) )
printf ("llepBrle mBa cHMMBOJIA %S M %S OOMHAKOBEH", sl, s2);
else

printf ("llepBrie gBa cuMBOJNa %S M %S pasHHe", sl, s2);

OavH U3 TPUMEPOB HCIONB30BaHMUA (QYHKIMM strcmp — npoBepka napoinst. CocTaBuM mpo-

rpamMmy, KOTOpasi CIIpallIMBaeT Mapojb U, €CIM Mapojb BBECH HEBEPHO, 3aKaHUYMBAET padoTy, a eciu
BEPHO — BBINIOJIHAET KaKyl0-HUOYIb 3a7a4y.

3agaya. CocTaBUTh POrpaMMy, KOTOpasi OMpeaesseT, CKOJIBKO U(p B CUMBOJIBHOU cTpoke. [Ipo-
rpamma JI0JDKHa paboTaTh TOJIBKO MPH BBOJIE MAPOIIS KKYKYY.
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#include <stdio.h>
#include <string.h>

main()
{
char passl[] = "kyky", // DpaBMIBLHEM NapPOJb
s[801; // BcmoMorareJsibHasi CTpoKa
int i, count = 0;

printf ("Beegure napones ") ;

gets(s);
if ( strcmp ( pass, s ) != 0 )
{
printf ( "HeBepHsm naposs" );
return 1; // BEXOL mno oumbke, Konm oumbxm 1
}
printf ("BBeguTe cTpoOKy"):;
gets(s);
i=0;

while ( s[i]l != '\0'" ) {
if ( s[i] >= '0" && s[i] <= '9"' )
count ++;

}
printf ("\nHamnn %d umdp", count);

}

B sT0ii mporpaMmMe uCnonb30BaH TOT (akT, UTO KOJbI IU(P PACHOTIOKEHBI B TaOIUIE CUMBOJIOB IO-
CJEN0BATENBbHO OT "0" 10 '9'. [I0ATOMY MOYKHO MCIOJIB30BAaTh JIBOMHOE HEPABEHCTBO, a HE CPABHU-
BaTh TeKymMi cuMBOA s[i] ¢ kaxnoit u3 mudp. OOpaTuTe BHUMaHHE HAa Pa3HUIy MEXKAY CHMBOJIAMH
'"\0' (cumBon ¢ komoM 0, mpu3HAaK KOHIA CTPOKH) U '0' (cumBon c¢ komoMm 48, mudpa 0). [lepemennas
count paboTraer KaK CUCTUHK.

g KonupoeaHue cmpok

YacTo Hazmo 3amucaTh HOBOE 3HAYEHHE B CTPOKY MJIM CKOMHMPOBATH MH(OPMAIMIO U3 OJIHOU
CTPOKHU B Apyryo. OyHKINN KOMMPOBAHMS MPUHAIIICIKAT K YHACITY «OMACHBIX» — OHH MOTYT BBI3BATh
CEpBhE3HYI0 OIIMOKY, €CIIM MPOM30MIET BHIX0/ 32 FPAHMIIBI MaccHBa. DTO OBIBAET B TOM CiIydae, ec-
M CTPOKa, B KOTOPYIO KOomupyeTcs: HH(popManys, IMeeT HeJJOCTaTOYHbIH pa3mep (11011 Hee BBIICICHO
MaJlo MECTO B TIAMSITH).

B xonmmpoBaHUM y4acTBYIOT JJB€ CTPOKH, OHU Ha3bIBAIOTCS «UCMOYHUK» (CTPOKA, OTKYAA KOIIH-
pyercs uHbopManus) 1 «npuemHux» (KyAaa OHa 3alMCHIBACTCS WK J00aBISIETCS).

[Ipu KomMpoBaHUM CTPOK HATO MPOBEPHUTD, YTOOBI IJIsi CTPOKU-TIPUEMHHKA OBLIIO BBIZCIEHO JOCTa-
TOYHO MECTAa B NMAMSTH

[IpocToe komupoBaHue BHITONHSAET (YyHKIHS strcpy. OHa NMpUHMMAeT JBa apryMEHTa: CHadaia
CTPOKa-MIPUEMHHK, TTIOTOM — UCTOYHHUK (TTOPSA0K BaxeH!).

char s1[50], s2[10];

gets(sl);

strcpy ( s2, sl1); // s2 (npmeMHmk) <- sl (MCTOYHMK)
puts ( s2 );

OTOT (PparMeHT MpOrpamMmbl SBISETCS «OMACHBIM» C TOYKH 3PEHHUS BBIXOJA 3a TPaHHIBI CTPOKH. B
CTpOKYy s1 MokHO Oe30omacHo 3anucath He 6osee 49 cuMBoIIOB (TUTIOC 3aBeplIaronuii Houb). [loaTomy
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€CJIU ¢ KJIaBUaTypbl OyAeT BBEJICHa CTPOKa JUIMHHEe 49 CUMBOJIOB, IIPU 3aIIUCH €€ B aMATh IIPOU30M-
JIeT BBIXOJ] 3a TpaHuLbl CTpokH s1. CTpoka s2 MOXKET NPUHITH He Oosee 9 CUMBOJIOB, IOITOMY IIPU
OonbleM pazmepe s1 MPOU30iAET BBIXOA 33 TPAHUIIBI CTPOKU S2.

[TockonbKy peanbHO (YHKIMH MEepenaeTcs ajpec Hayala CTPOKH, MOKHO 3aCTaBUTh (PYHKIIHIO
HayaTh paboTy JIF0O0T0 CHMBOJIA, @ HE TOJIBKO ¢ Havajia cTpoku. Hanpumep, cienyromias cTpoka CKo-
IHUPYET CTPOKY S2 B 00JacCTh MaMATH CTPOKU s1, KOTOpas HAYMHAETCS ¢ €€ 6-0ro CUMBOJIA, OCTaBUB
0€3 U3MEHEHUs NIEPBbIC MATh!

strcpy ( sl+5, s2 );

ITpu »TOM Hajo cieauTh, 4TOOBl HE BBIMTH 3a IpaHHIly MaccuBa. Kpome Toro, eciu 10 BBIIOIHEHUS
9TOM Omnepaluu B CTPOKEe S1 MEHbIIEe 5 CUMBOJIOB, (POKYC HE yAaCTCsl.

Eme oana ¢pyHKuMs NO3BOJISIET CKOMUPOBATh TOJIBKO 33JaHHOE KOJIMYECTBO CHMBOJIOB, OHA Ha-
3bIBAaCTCsl StrNcpy U NPUHUMAET B TPETHEM IApaMETPE KOJUYECTBO CUMBOJIOB, KOTOPBIE HAJ0 CKO-
nupoBarh. BaxkHo moMHUTH, uTo 3Ta QyHKuus HE 3anuceiBaeT 3aBepliaromuii HY/Ib, a TOJIBKO KO-
UpyeT CUMBOJIBI (B OTJIMUME OT Hee strcpy Bceraa KONMPYET 3aBeplIaloiuil Hyilb). DyHKUuA
strncpy 0cOOCHHO MoJIe3Ha TOT/a, KOTJa HaJlo 10 YacTsAM coOpaTh CTPOKY U3 KyCOUYKOB.

#include <stdio.h>

#include <string.h>

main ()

{
char sl1[] = "Ky-ky", s2[10];
strncpy ( s2, sl, 2 ); // ckonumpoBaTe 2 cuMBOJA M3 sl B s2
puts ( s2 ); // oumbra! HeT mocynemuHero '\0'
s2[2] = '\0"'; // nmob6aBisieM CMMBOJI OKOHYaHUS CTPOKM
puts (s2); // BRBOX

}

al In006ﬂehﬂﬂlﬂDUI«NﬂﬂDOSaHUU¢anOK

[Tpu konmupoBaHuU cTaHAapTHBIE (YHKLINU Strcpy U Strncpy NOCTYNAIOT Tak: OMPeaessioT
KOJIMYECTBO CHUMBOJIOB, KOTOPBIE HAJ0 CKOIMPOBATh U 3aTE€M MEPENUCHIBAIOT MX, HAUMHAs C IEPBOrO
cuMBoIIa 10 nocneaHero. Ecnu o0nactu MCTOYHKKA U IPUEMHUKA HE TIEPEKPHIBAIOTCS, TO BCE MPOXO-
Ut HopMasibHO. Ho mormpoOyem «pa3BUHYTH» CTPOKY, HAIIPUMED ISl TOTO, YTOOBI BCTABUTH YTO-TO B
ee cepenuny. [lycth B cTpoke s1 3amucaHo UMs ¥ (paMUIIHsI YEIOBEKa, a B CTPOKE S2 — ero OTYECTBO.
Hazno nonyuuts B cTpoke s1 MOTHOCTBIO UM, (PAMUIIMIO U OTYECTBO.

#include <stdio.h>
#include <string.h>

main ()
{
int n;
char s1[80] = "MBan PoxmecTBeHCKum",
s2[] = "llerpoBuu ";
n = strlen(s2); // nmuHaA BTOPOM CTPOKM

strcpy (sl1l+5+n, sl+5); // nmTaeMcss paSIBMHYTE Ha N CHMMBOJIOB
strncpy(sl+5, s2, n); // BCTamBJsieM OTYECTBO B CEepPeamHy

puts ( sl );
}

[Ipn nepBoM BbI30BE Strcpy MbI XOTEIU CKONMPOBATh KOHELl CTPOKM, HAUMHAs C CUMBOJAa C HOMeE-
poM 5 (OH mIecTOM ¢ Havaja, Tak Kak HyMepalus UAET ¢ HyJs) BIPABO HAa N CUMBOJIOB (0OBsIBICHHAS
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JUIMHA MaccHuBa CUMBOJIOB — 80 — MMO3BOJISAET 3TO caenarh). OHAKO U3-3a TOrO, YTO KOMMPOBAHUE BbI-
MOJIHSUIOCHh ¢ Hayajia OJ0Ka JaHHBIX, CKOIIMPOBAaB HAa HOBOE MECTO MepBbIi cuMBos pamumuu ("P')
¢yHKk1Ms cTepia OykBy "H' (cmpaBa Ha 9 cuMBOJIOB) M T.A. B pe3ynbrate B cTpoke s1 nosydaem

‘ "MBan PoxpecrTBePoxnmecrBePoxmec..." |

MHororourie 0603Ha4aeT, 4TO MPH KOMMUPOBAHUU CTUPACTCS 3aBEPIIAIONINN CUMBOJI ¢ KogoM 0, KOTO-
pbIii 0003HAYaeT OKOHYAHUE CTPOKHU, U KOMTMPOBAHHUE MPOI0IKAETCS OECKOHEYHO, TIOKa MporpaMmma He
3aBEPUINTCS aBAPUIHO M3-32 HEBEPHOTO OOPAIICHUS K TAMSITH.

TakuMm 00pa3zom, BCS 3aJlyMKa HE yJajlach M3-32 TOTO, YTO (DYHKIHS KOIMUPOBAHHS padOTaeT B
JTAHHOM clTyyae HeBepHO. BbIX0J U3 3TOi cuTyaluu Tako — HamucaTh CBOIO (DYHKILMIO KOTTUPOBAHMS,
KOTOpasi KOMUPYeT He C Hayana OJIoKa, a ¢ KOHIa (0HAKO OHAa OyJeT HEBEpPHO paboTaTh B 0OpaTHOM
CUTYaIUH — [P CKaTUM cTpoku). Hampumep, Tak:

void strcpyl ( char sl[], char s2[] )
{
int n = strlen(s2);
while ( n >= 0 )
{
sl[n] = s2[n];
n —-:
}
}

3aMeTbTe, YTO 3aBEpUIAIOIIMNA HYJIb CTPOKM S2 TakkKe Komupyerca. Ecim ucronb3oBaTh B HallleM
npuMepe 3Ty GYHKIHIO BMECTO Strcpy, TO MOJIyYnM JKeJTaeMblil pe3ysIbTar.

Bo3HukaeT Bompoc: MOXKHO JIH clienath (PyHKIHMIO, KOTOpas Bceraa npaBuwibHO Komupyet? Ko-
HEYHO, MOXKHO, XOTSl 3TO U HE mpocTo. [|j1st 3TOoro B camoil PyHKIIMK HA0 MCIOIB30BaTh BCIIOMOTA-
TEJIBHYIO CTPOKY (€€ Ha3bIBAIOT Oygepom) U B Hel (popMUpOBaTh PE3ysIbTAaT TaK, YTOOBI B MPOIECCe
KOIIMPOBAHUs HE MOPTHIIACh UCXOIHAs cTpoka. Korma pesynbrar B Oydepe roroB, €ro OCTAHETCS CKO-
MUPOBATh B TO MECTO, TJie ObUIa UCXOAHAsI CTPOKA U YIAIHUTh MaMsTh, BBIACICHHYI0 TIo1 Oydep. [lo-
MpoOyiTe HAMKUCaTh TaKyl0 (QYHKIIUIO, €CITH U3BECTHO, YTO €€ OYAYyT HCIIOJIB30BATh JIJIsi KOIUPOBAHHUS
CTPOK JTMHOM He 6osee 80 CUMBOJIOB.

g O6beduHeHue cmpokK

Eme onna ¢pysnkius — strcat (ot string concatenation — cuenka CTPOK) MO3BOJSET J00ABUTH
CTPOKY MCTOYHHK B KOHEI[ CTPOKU-TIPUEMHUKA (3aBEpILAIONINI HYJIb 3alHCHIBAETCS aBTOMATUYECKH).
Hano Tonpko MOMHUTH, YTO MPUEMHUK JOJDKEH MMETh JOCTAaTOYHBIA pa3mep, 4TOObI BMECTUTH 00€
ucxonHbIx cTpoku. OyHkIus strcat aBToMaTthyecku N00aBIISIET B KOHEI[ CTPOKH-pe3yJibTaTa 3a-
BEPIIAKOIIMNA CUMBOI "\ 0".

#include <stdio.h>
#include <string.h>
main()
{
char s1[80] = "Mory, ",
s2[] = "xouy, ", s3[] = "mapmo!";
strcat ( sl1l, s2 ); // pommcares s2 B KOHer sl
puts ( sl1 ); // "Mory, xouy, "
strcat ( sl1, s3 ); // pmommcares s3 B kOHern sl
puts ( sl ); // "Mory, xouy, Hagmo!"
}
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3ameThTe, U4TO eciiu Obl CTpoka s1 Obuta 00bsiBIeHA Kak s1[] (wim ¢ amuHOM MeHbIne 18), mponso-
1res1 ObI BBIXO/ 32 TPAHUIIBI MAaCCHBA C MEYATbHBIMU ITOCIICACTBUASMHU.

|I 3anaua. Bectu ¢ kmaBuatypsl ums (daiina. I3MeHuTh ero pacmmpenue Ha " . exe".

AJITOPUTM pENIEHUS:
1. Haiitu B umeHu Qaiina Touky ' . ' WIM IpU3HAK KOHIIA CTPOKH '\ 0"'.
2. Ecnu Hanum TOYKY, CKONMPOBaTh HAUMHAs C 3TOr0 MECTa HOBOE pacllupeHue " .exe" (uc-
noJjb3yeM (QyHKIHIO Strcpy).
3. Ecnu Hamumm KoHell CTPOKH (TOYKH HET), J00aBUTh B KOHEIl pacllupeHue " .exe" (UCIOJb3y-
eM (yHKIUIO strcat).

#include <stdio.h>
#include <string.h>
main()
{
char s[80];
int n; // HOMep cumMBOJNaA '.'
printf ("BeeguTe mMs damya ");
gets ( s );

n=20;
while ( (s[n] != '.") // vneM nepBylo TOYKY
&& (s[n] != "\0'") ) // nnu KOHel], CTPOKM
n ++;
if ( s[n] == '."'" ) // ecnu HaAUWNM TOUYKY, TO...

strcpy ( s+n, ".exe" ); // MeHsaeM pacumMpeHHMe,
else strcat ( s, ".exe" ); // mHaue pmobaBiuseM

puts ( s );

}

3amaua. BBectu ¢ kiaBuaTyphl (haMIIIMIO U UMSI B OJIHY CTPOKY (momycTtuM, "MBaHoB Bacs"). [lo-
CTPOUTE B ITaMATHU CTPOKY «IIpmBeT, Bacsi MlBaHOB!>».

AJITOPUTM pelIeHus 3TOM 3a7ja4i MOKHO 3alKcaTh TaK:

1. BBectu cTpoKy C KJIaBUATypbl (HA30BEM €€ S).

s ulzlafnfola| [Bfafe|=mfrof [ [ | | | [ [ | |

2. Haiftu yuHy niepBoro ciioBa (pamuimn), 0003HauuM ee uepe3 n. Toraa CHMBOJI ¢ HOMEPOM n —

3TO MPOOEIN MEXTY UMEHEM U (haMUITHEH.
n

s ulsfafulof=] [Bfafel=mfrvo] | [ [ [ [ [ [ | |

3. 3amnumieM B HOBYIO CTPOKY IEpBYIO yacTh (hpa3sl — «I[IpuBeT, >, UCHONb3Ys QYHKIHIO Strcpy.

a [Olpfulslef[w|, [ [Nof [ | | | [ [ [ | | [ [ |

4. Jlo6aBuUM B KOHEI[ dTOM CTPOKH BTOpPOE CJIOBO (MMsl), HCTIONB3ys GyHKIMIO strcat. J[insa storo
HAJI0 CKOITUPOBATH B KOHEIl CTPOKH & BCE CUMBOJIBI CTPOKH S, HAYHWHAS ¢ n+1-010:

a [njplulzfe|w|,| |Blajecia[ro] [ | | [ [ | | |

5. JloGaBuM B KOHEI] CTPOKHU MpoOest, UCTIoNb3ys GyHKINIO strcat.

a
(nlp[ulsfel=|[,| [Blafef[a| [rof [ [ [ [ [ [ |
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6. Ompenenum IIMHY MOTYYSHHONW CTPOKU M 0003HaUnUM ee yepe3 len. CuMBOII ¢ HOMEPOM len —
3TO CUMBOJI C KOJIoM '\0"'.
len
2 [olplufsfefr|, ]| [Bfafca| [V [ | [ [ [ [ |

7. Jlo6aBuM B KOHEIl CTPOKHU MEpBOE CJIOBO ((haMUIIHIo), UCTIONB3Ys PpyHKIHIO strnepy. [ aToro
CKOIHPYEM B KOHEI[ CTPOKH a MEpPBbIe N CUMBOJIOB CTPOKU s. OOpaTtuTe BHUMaHUE, YTO B KOHIIE
CTPOKH TENEPD HET 3aBEPIIAIOIIETO cuMBoIa "\ 0 '.

len+n
= [@lplulslel=],] [Blalcl=] [u[slalalols]z]?]

8. Ocranoch 1006aBUTh B KOHEI[ CTPOKUA cUMBOJ '!'" u '\0'. Jlng 3Toro ucnonb3yercs (QyHKUIUS
strcpy. /lng xonupoBaHMsI HY>KHO HCIIOJIb30BaTh aJipec S+len+n, Tak Kak K CTPOKE IIMHON
len MbI 100aBWIH (PaMUITHIO JUTMHOU N.

(Olplufs|e[=|,]| [Blajc[a]| |u[s|a|afo|=]![\0]

B nporpamme ncmnosb3yercs BaxHOE CBOMCTBO MacCUBOB B si3bIke CH (B TOM YHCIIE U CUMBOJIBHBIX
CTPOK, KOTOPBIE SIBJIIIOTCSI MACCUBAMH CUMBOJIOB):

Ecnu maccuB Ha3bIBaeTCs S, TO 3aMUCh S+i 0003HavaeT aapec nementa s [1] (Tak ke, Kak U
&s[il).

Tak xak (1)YHKI_II/I$IM strcpy u strcat Hazo nepenars agpeca B NaMATH, KyJa U OTKyJa IepemMec-
THUTb JAHHBIC, MBI MOXXEM HCIIOJIB30BAaTh 3aI1UCh a+ len BmecTO &a[len] u T.1.

#include <stdio.h>

#include <string.h>

main()

{
char s[80], a[80] = "IlpuBer, ";
int n, len;
printf ("BeeguTe dbamMunmo M mMMsz ") ;
gets ( s );

n=20;
while ( (s[n] != "' ") // wueMm nepBmli npob6en
&& (s[n] != '"\0') ) // win xOHel], CTPOKMU
n ++;
if ( s[n] !="' ') { // ecnu mHer mpobena, ...
printf( "HeBeprHas cTpoka" );
return 1; // BmXOR; mno oumbke, konm oumbkym 1
}
strcat ( a, s+n+1 ); // mo6aBuTe MMsS
strcat ( a, " "); // mo6baBmuTe npoben
len = strlen ( a ); // HauTM IOJIUHY CTPOKM
strncpy ( a + len, s, n ); // pmo6aBuTe Gammimio
strepy ((a + len + n, "!" ); // mo6aBuTe "!"

puts ( a );

g [Mouck e cmpokax

Kornma roBopsiT 0 moucke B CTpoKax, OOBIYHO pAacCMATPUBAIOT JIBE 3aJa4M: HAWTHU MEpBbIi 3a-
JAHHBIM CUMBOJI C Hayada (WIM ¢ KOHIA), WIK TaKKE HAWTH 3aJIaHHYI0 MOJACTPOKY (€CJIM OHA €CTh).
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[TepByto 3amauy BHIMOTHAIOT GyHKIMK strchr (MOMCK ¢ Havana CTPOKH) U strrchr (MoucK ¢ KOH-
11a CTPOKH), @ BTOPYIO — QyHKIMs strstr.

Bce stu (yHKIMM BO3BpaIiarOT yka3aTelb HAa HaWJEHHBIA CHMBOJI (MM Ha TEPBBIA CHUMBOI
HaWJEHHON MOJCTPOKH). DTO 3HAUUT, YTO NEPEMEHHas, B KOTOPYIO 3alHUCBIBACTCS 3TO 3HAYCHUE,
JI0JDKHA OBITH OOBSIBIICHA KaK YKa3ameib HA CAMBOJIBHYIO IEpEMEHHYI0. MBI yke BCTpEeYalluch C yKa-
3aTeNsMH, Korja padoranu ¢ ¢ainamMu. YKaszatelb — 9TO sYeiKa B MaMsITH, B KOTOPYIO MOKHO 3aIlv-
CBIBAaTh adpec NPYTou MepeMeHHOM.

CrpykTypa BbI30Ba (PYHKIIHIA Takas: Ha MEPBOM MECTE — IJIe UCKaTh (CTPOKa), HA BTOPOM — UTO
uckath (oauH cuMBOJ sl pyHKIMA strchr u strrchr wiu cTpoka s strstr). UtoOs! momy-
YUTh HOMEp CUMBOJIAa C Hayaja CTPOKHU, HaJl0 BBIYECTh U3 MOJIYYEHHOI'O yKa3aTels aJpec Hayaiaa mMac-
cuBa. Ecnu nmouck 3aBepuiniics HeynaqyHo, QyHKIIMU BO3BpaIaoT NULL.
#include <stdio.h>
#include <string.h>

main()

{

char sl1[] = "Mama Mmma pamy",
s2[] = "BomHa m MuMp", *p;

p = strchr(sl, 'a'):;
if ( p != NULL ) {
printf ("llepBass 6ykBa a: HOoMep %d", p - sl);
p = strrchr(sl, 'a');
printf ("\nllocnegusasa 6ykBa a: HoMep %d", p - sl);
}

P = strstr( s2, "mmp");
if ( p != NULL )

printf ("\nHamnu Mup B %s", s2);
else printf("\nHer cnoBa Mump B %s", s2);

}

BCHOMHI/ITC, 4TO IIPpHU YTCHHUHU CTPOK U3 (1)a17ma C IOMOIIIBIO q)YHKI_II/II/I fgets Ha KOHIIE HHOTIA OCTAET-
Cs1 CUMBOJI II€pEX0Jla Ha HOBYIO CTPOKY ' \n'. Yamie Bcero oH coBceM HeE HY>KCH W HAJO €ro yJAaJIuTb
— INOCTAaBUTBh HA €0 MCCTC HYJIb (HpI/ISHaK KOHIIa CTpOKI/I). I[e.]'[aeTCSI 9TO TaK:

char s[80], *p;
p = strrchr (s, '\n'); // mueM cuMBOJS '\n'
if ( p != NULL ) // ecnu Hauwnn, ...
*p = '\0'; // BamnmuciBaeM B 3T0 MecTo '\0'

PaccmoTpum Ternepsb 6osiee CII0KHYIO 3a1a4y.

3agauya. C kinaBuUaTypbl BBOAUTCS MpeUIoKeHHe U ciioBo. Halo onpenenuTs, CKOIbKO pa3 BCTpEeUyaeT-
Cs1 3TO CJIOBO B MPEAJIOKECHHUU.

@yHKIMs strstr MOXKET ONpeNeauTh TOJIBKO IIEPBOE BXOXKIECHUE CIIOBA B CTPOKY, IIOATOMY B
OJIHy CTPOUKY 3Ty 3aJauy HE PELIUTb.

[TonpoOyeM HcIIONBb30BaTh TaKyl WJICIO: €CJIM Mbl HallUIM aJpec MEpPBOro JAHHOIO CJoBa B
CTpOKE M 3alKcajy ero B yKa3aTellb P, TO UCKaTh CJIEIYyIOIIee CIOBO HY>)KHO HE CHA 4aJjla CTPOKH, a ¢
azpeca p+mnmHa_cnosa. [loBTopsiem 3Ty onepanuio B LKKIE, TOKa QyHKINA Strstr MOXeT Hail-
TH CIIOBO B OcTaBuieicst yactu cTpoku. [lockonbky Havano o0jgacTH MOKUCKA MOCTOSIHHO CMEIIAETCS C
Ka)KIbIM HOBBIM HalJIGHHBIM CIIOBOM, aJIpEC OCTaBIIEHCS YacTU HAJ0 XPaHUTh B OT/EIHHOU MepeMeH-
HOW TUIA «yKa3aTejab Ha CUMBOJD». Peanusanusi MOXKET BBITIAAETh TaK:
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#include <stdio.h>
#include <string.h>
main()
{ int len, count;
char s[80], word[20],
*p, // yxasaTeyir Ha HaMOeHHOEe CJIOBO
*start; // ykasaTenks Ha HAYajlo BOHH IIOMCKAa
puts ( "BeemumrTe npepnoxeHue" ) ;
gets ( s );
puts ( "BBemguTe CJIOBO IOJjsi mnomcka" );
gets ( word );
len = strlen ( word ); // HaxommMM QOIMHY CJIOBA

count = 0; // cueTuMK HAMIOEHHLX CJIOB
start = s; // B nepBmm pas mueM C Hadajla CTPOKMK
while ( 1 ) {

P = strstr (start, word); // ecTr M eme ciorBa?

if ( p == NULL ) break; // ecnu HeT, TO BHXOX
count ++; // yBeIMUUTE CYETUYMNK
start = p + len; // cMecTuIM HadaJyO IIOMCKa
}

printf ( "B sToM npepnoxenmm %d cimoB %s", count, word );

}

B kon1e paGoThl MKJIa B NEpeMeHHON count, OyeT 3alucaHo KOJMYECTBO JAHHBIX CJIOB B MpeE-
JIOKEHUH. 3aMEeThTE, YTO BMECTO MEPEMEHHON start MO)XHO BE3/l€ MCIIONIb30BaTh P, PE3YJbTAT OT
3TOr0 HE U3MEHUTCS.

§ ®opmamupoeaHue CMpPOK

B nporpammax gacto TpeOyercs mnepen BHIBOJIOM HH(pOpMaIuu copMHPOBATH BCIO CTPOKY IS
BBIBOJIa IEJIMKOM, BKIIFOUMB B HEe BCE HEOOXOAHMMEBIC JaHHbIC. Hampumep, coolmieHne o0 ormmoke
BBIBOJIUTCSI CTAH/IAPTHOM (DYHKITUEH, U B 3TO COOOIIEHNE HAI0 BKIIOUYNThH YHUCIOBBIC AaHHBIC. Jpyroi
MIpUMeEpP — BBIBOJI TEKCTa B TpaduyecKOM pexXuMe, I KOTOPOro HeT aHanora GpyHkuuu print£.

B »Tux cnydasx HeoOXoIMMO MCHONB30BaTh QyHKIHIO sprintf, koTopas moaaep>KuBaeT Te
ke (opMaThl IaHHBIX, YTO U print £, HO 3aNUCHIBAET pE3yabTAT HE HA SKpaH U HE B (aiiy, a B cum-
801bHYI0 cmpoKy (101 Hee Ha/I0 3apaHee BBIACIUTH MaMsATh). BOT Kak BBITJISIUT BBIBOJ HA SKPaH 3HA-
YEeHHsI IEPEMEHHBIX X U Y B IpapUuecKkoM pexume:

#include <stdio.h>
#include <graphics.h>
main()
{
char s[80]; // BcnoMorarensHasi CTPOKa
int %, yv;:
// BOecks HYXHO OTKPHTB OKHO s rpadmxm

x = 1;

y = 5;

sprintf (s, "X=%d, Y=%d", X, y); // BHBOO B CTPOKY S
outtextxy ( 100, 100, s ); // BHBOIL CTPOKM S Ha DKpaH
getch();

closegraph() ;
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He 3a0yzapTe, 9TO 17151 UCTIONB30BaHUs (YHKIMH outtextxy HaJ0 OTKPBITH OKHO Ui paboTHI C Tpa-
¢ukoii (¢ momompo pyHKIMKA initwindow).

g UmeHue u3 cmpoku

Wnorga, ocoOeHHO MPH YTEHUM JNaHHBIX U3 (DaijoB, BO3ZHHMKAEeT oOpaTHas 3ajada: €CTb CHM-
BOJIbHAs CTPOKa, B KOTOPOM 3amucaHbl JaHHble. Heo0X0a1MMo BBECTH UX B COOTBETCTBYIOLIUE SYEHKU
MaMsITH.

B »stoM crmydae ucnonw3yercs (pyHkuus sscanf, KoTopas YMTaeT JaHHBIE MO YKa3aHHOMY
dbopMmaty He ¢ KIaBuaTyphl (kak scanf) u He u3 daiina (kak £scanf), a U3 CHMBOJIBHOH CcTpokH. B
MPUBEICHHOM HIDKE MPUMEPE MBI UIIEM B (aiiie CTPOUKy, KOTOpask HAYMHAETCs C CUMBOJIA # U cuu-
THIBAE€M U3 HEE 3HAUCHUS X U Y.

Cno>XHOCTB 3a7]a4M 3aKJIFOYAETCs] B TOM, YTO MBI HE 3HA€M TOYHO, KaKasi 110 CUETy 3Ta CTPOUKa B
daiine. Ecnu He nicnonk3oBath PyHKINMIO sscanf, TO NpUIIoch Obl CHavajga HAUTH HOMEP HYXKHOM
CTpOKH B (paiine, 3aTeM HayaTh MPOCMOTP C Hayaja, OTCYUTATh HY>KHOE KOJIMYECTBO CTPOK U MCIOIb-
30BaTh £scant.

#include <stdio.h>

main ()

{
char s[80]; // BcmnoMorareJsibHasi CTpoKa
int x, y:
FILE *fp;

fp = fopen ( "input.dat", "r" );
while ( fgets ( s, 80, fp ) )

if ( s[0] == '#' ) { // ecnim cTpoka HaumHaeTrcss C #, ...
sscanf ( s+l1, "%d%d", &x, &y); // umMTaeM QOaHHHe
break; // BRHXOO M3 LIMKJIA
}

fclose ( fp );
printf ( "x = %d, y = %4", %X, v );

Ctpoku B hyHKUMAX U npoueaypax

CranzmapTHble U Ballld cOOCTBEHHBbIC (PYHKIIMU MOTYT MPUHUMATh CTPOKH B KayeCTBE IapaMeT-
POB. 311€Ch, OJTHAKO, €CTh HEKOTOPHIE TOHKOCTH.

Be1 3Haere, uyTo eciiu napameTp QyHKIMHU OOBsBIEH Kak int a, TO H3MEHEeHHe IEPEMEHHOH a B
(YHKIIMM HUKaK HE BJIMSET HAa €€ 3HAYE€HUE B BbI3bIBAIOIIEH IporpamMMme — (yHKLUSA CO3/aeT KOIUIO
nepeMeHHOl u paboTaer ¢ Hel (111 TOro, 4ToObl GYHKIMS MOIJIa 3TO CAeNaTh, HAJI0 OOBSIBUTH Mapa-
MeTp Kak int &a). OT0 OTHOCUTCS KO BCEM MPOCTHIM THUIIAM.

Korna Bbl mepenaere B (yHKUHMS WIH MPOLEAYPY CTPOKY, BBl B CAMOM JIeJie MepesaeTe aopec
HayYana cmpoku, HIKaKuX KOIHUHA CTPOKHU He co3naeTcs. [loaToMy Beerna Hato MOMHUTB, YTO

[Tpu u3MEHEeHHH CTpPOKHU-TapamMeTpa B (DYyHKIMM WM MPOLEType MEHSETCS U COOTBETCTBYIOIAsS
CTpOKa B OCHOBHOI Mporpamme.

Kak xe 00bABUTH CTpOKy-TapaMeTp B cBoei ¢yHkuuu? B mpocreiilieM BapuaHTe — Tak ke, Kak U
MacCUB CUMBOJIOB: char s[]. A MOXHO TaKXe M KaK yKaszareib (BCe paBHO B (DYHKIIHIO IEepeaaeTCs
aapec ctpoku char *s). Mexay 3TuMu IByMs clioco0aMu €CTh HEKOTOpas pa3Hula. B nepBom ciy-
4yae s — 3TO UM MacCHUBa CUMBOJIOB, II03TOMY HEIIb35 €r0 U3MEHATH, & BO BTOPOM CIIy4ae — yKa3aTelb
Ha CUMBOJI, KOTOPBIM MOYKHO C/IBUTaTh, KAK XOUYETCH.
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Bce cranpaptabie GyHkunu s3bp1ka Cu 0OBSIBISAIOT CUMBOJIbHBIE CTPOKU KaK YKa3aTeNH — 3TO J1a-
eT Oonbinyto cBoOoay AeiicTBuil. CpaBHUTE, HAPUMED, IBE peanu3anuu GyHKIUU, KOTOPasi KOMUPYET
CTpOKHU (aHaJIOrM4HO strcpy). llepBas BbIoNHEHA ¢ MOMOILBIO TapaMeTpa-MaccuBa, a BTOpast — ¢
IIOMOIIBIO yKa3aTeJsl.

void copyl ( char sll], void copy2 ( char *sl, char *s2 )
char s2[] ) {
{ while ( *sl++ = *s2++ );
int 1 = 0; } I
while ( s2[i] ) { o '
sl[i] = s2[i]; 1) ckonnpoBath *s2 no aapecy sl
i ++; 2) yBenuuuth sl u s2
} 3) nmenaTh Tak MOKa *sS2 HE HOJb
s1[i] = "\0';
}

Kak Buaute, BTOpas QpyHKIHs monydunack 6onee komnakTHoH. [IpuMeHeHne ykazareneil mo3BoInUiIo
HE BBOJUTH JOIOJIHUTENBHYIO IEPEMEHHYI0, XOTS U C/eaja IporpaMMy MeHee sicHou. Mrak, B ycio-
BUM 1ukia while crout oneparop npucBamBanus. Eciu He oOpamath BHUMaHUS HA TUTIOCHI, OH 03-
HayaeT «B3sITh CUMBOJI IO aJipecy sS2 M 3anucarh ero no aapecy sly. J[poiinsie mmtocel [IOCJIE s1 u
s2 o3HavaroT, yto [IOCJIE BbImonHeHus nprucBauBaHus 00a yKa3aTeJisl HaJJ0 YBEJIMYUTh Ha €IUHU-
11y, TO €CTb IEPEUTHU K CIEAYIOLIEMY CUMBOILY.

Yro ke sABisieTcs ycioBueM 1ukiaa? OKa3plBaeTCs yCIOBUE — ATO BEJIMYMHA *s1, TO €CTh KOJ
cuMBoia o aapecy s1. Korna sxe mpoucxoauT npoBepka? ITO 3aBUCUT OT PACTIONOKEHHUS 3HAKOB ++.
B nannom cinyyae onn croat [IOCJIE nmeH nepeMeHHbIX, MO3TOMY ONepalus HHKPEMEHTA BBITIOIHS-
ercs [IOCJIE mposepku ycnous. IIpoBepka BBINOJHAETCS Tak: CKONUPOBAIA OYEPEIHOM CHUMBOIL,
IIOCMOTPEIN HA HETO, U €CJIU OH — HOJIb (IPU3HAK KOHIIA CTPOKM), TO BBILUIM M3 IukKia. [locae sToro
yBeIMUMWIM yKka3zarenu sl u s2. OOparure BHUMaHME, YTO MOCJE BBIXOAA U3 LIMKJIA YBEJIMYEHHUE YKa-
3areneil TakKe MPOUCXOJUT, U OHU OyJyT yKa3blBaTh HE Ha HYJIHM, 3aBEpILAIOLIUE CTPOKH, a Ha CJe-
nyromue 6aiThl B HaMsTH.
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3. MaTtpuubl (AByXMepHble MacCuBbI)

YTo Takoe maTtpuua?

BceromuauTe, uTo M3 ce0s mpeIcTaBiseT ajapec 1o0oro yenopeka (wiu Gpupmbl). Ber Mokere cka-
3aTh: " xuBy Ha HeBckoMm mpocnekte B qome 20 B kBaptupe 45", HO HUKOMY B T'OJIOBY HE MPHUIET
ckazathb: "S xuBy B 13678 kBapTupe oT Hauana Hesckoro mpocnekra". [louemy? Iloromy uTo He-
yno6no. [lepBas yacTp anpeca — ynuiia, BTopasi — IOM, TPEThsl — KBapTUPA.

Yacto oObIUHBIM MaccUB HEYJOOEH Uil XpaHEHUs JAaHHBIX U3-32 CBOEH JIMHEWHOU CTPYKTYpHI.
Hanpumep, nycts Ham Hazno o0pabaThiBaTh MH(OPMAIMIO O KOJIMYECTBE BBINABIIMX OCAJKOB 3a He-
CKOJIBKO JIET, MPHYEM H3BECTHBI OCaJKH MO MecsiuaMm. Eciau oOpabarbiBaTh JaHHBIE BPYUYHYIO, TO
y/00Hee BCero MCIoiIb30BaTh TAOMUILY - 110 TOPU3OHTAIHM OTKJIAAbIBATh roJa, a 0 BEPTUKAIH - MeCs-
16! (M Ha000poT). B mpuHIMIIE B MporpaMmMe MOYKHO HCIIOIB30BAaTh U OAHOMEPHBIH MacCHB, HO TO-
raa Tpedyercsi NepecYUThIBAThE HHAEKCHI — 110 U3BECTHOMY T'OJly ¥ MECSIly MOJy4YaTh CMELICHHUE A4Yei-
KH OT HavaJla JMHEHHOTO MacCHUBa:

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

sHB |(peB|Map | anp [Maii[MIOHUION| aBT | CEH [ OKT |HOS | IeK | THB | (eB |Map | amp |Maii [MIOH[UI0

2008 2009

Ji1st Takoro mepecuera MOXKHO ObLIIO ObI HCIIONB30BaTh (HOPMYITy
i = (rom - 2008)*12 + mMecsny - 1;
r7ie i — MHJOEeKC HyKHOTO 3JIeMeHTa MaccuBa. TeM He MeHee, Tak He J1eatoT (0T HUKOT/Ia), TOTOMY

qTO AJId pa6OTBI ¢ TaOJIMYHBIMA JaHHBIMH BO BCCX COBPCMCHHBLIX A3bIKAX IMPOrpaMMHUPOBAHUA CYIIC-
CTBYIOT ()Byxmeprle Maccueobl WA mMampuybl.

37

Matpuuna — 3T0 npsMOyrojibHasi Ta0OJiHIlA AJIEMEHTOB (HAaIpUMep, YUCeNl WM CHUMBOJIOB). B HH-
dbopMaTuke MaTpuila MPEACTaBISETCS B BUIE JBYXMEPHOTO MAaccHBa, TO €CTh MacCHBa, BCE dIie-
MEHTBI KOTOPOTO UMEIOT JIBa MHJIEKCA.

Martpuua, kak 1 TabinIa, COCTOMT U3 CTPOK U CTOJIOLOB. J[Ba MHIEKCa 3JIEMEHTA - 3TO U €CTh HOMEpa
CTPOKH U CcTOJOLA, Ha IEPECEUEHUN KOTOPBIX 3TOT AIEMEHT HAaXOAUTCS.

maTrpuua A

P ctonbeu 2

| 0 2 5

o 12 Py 14 CTpoka 1 J
| "

1] 10 3 (6) s 7

: " :

! 2 23 52 9 16 |

B s3pike Cu KaXIblii MHJEKC 3alIUCBIBACTCS OTAEIBHO B KBaJApaTHBIX ckoOkax. Kaxyro cTpoky
U KaXJbIA CTOJOEI] MaTPHUIBI MOXHO paccMaTpUBaTh Kak OOBIYHBIN OJHOMEpHBIH MaccuB. [1oaTomy
MOJKHO CKa3aTh, YTO MATPHILA — ITO Maccug uz maccueos. CynecTByeT TOIbKO JBa OTPaHUUYCHHUS:

1) Bce 37eMEHTBI MaTPHUIIBI IOJKHBI OBITH OAUHAKOBOI0 THIA;

2) BCe CTPOKH MaTPHUIIBl JOJKHBI OBITh OJTUHAKOBOW JTHHBI.
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[lepBbIii MHAEKC dJEMEHTa MATPUIIBI — 3TO CMPOKA, BTOPO — cmonbey. I1oaToMy KOTraa TOBOPST O
«Matpuiie 4 Ha 5», 3TO 03HAYAET, YTO MATpHUIAa UMeET 4 CTPOKH U 5 cToNOIA.

Matpuiibl, y KOTOPBIX YHCJIO CTPOK PAaBHO YHUCIY CTOJIOIIOB, HA3bIBAIOT K8aopamHuimu. B KBaj-
paTHBIX MaTpULAX MOXHO BBLACIUTH 21A8HYI0 OUASOHAIbL — ITO BCE AJIEMEHTHI, Y KOTOPBIX HOMEpP
CTPOKHU paBeH HOMEPY CTOJO1A, TO €CTh

afojf[fol, af1jfil, ..., A[N-1][N-1]

JJ1s1 MaTpuLbl pa3MepoM N Ha N.

O6GbaABneHue maTpuy

Martpuiisl 00BABIAIOTCS TaKXkKe, KaK U IPOCTbIE MACCUBBL, HO Y HUX HE OJIMH MHJEKC, a ABa. [Ipu 00b-
SIBICHUM B OTJEJIbHBIX KBAJPATHBIX CKOOKaX YKa3bIBAaeTCS KOJIMYECTBO CTPOK M KOJUUECTBO CTOJIOIOB.
Hanpumep, oneparop

int Bmv[20][10];

BBIJICJIUT MECTO B AMATHU MOJ MATPHILy IeNbIX dncel, umeronryto 20 crpok u 10 cronbios (Bcero 200
anemeHToB). Eciim Matpunia rmoGanbHas (0OBSBISETCS BBINIE BCeX Mpoueayp U (yHKIHIA), TO OHA B
caMOM Hayaje 3anojHseTcs HylIsIMU. JlokanbHble MaTpullbl (0OOBSIBIECHHBIE BHYTPU MPOLELYpPhl WU
(GYHKIMN) cOAepIKaT «MyCOp» — HEM3BECTHBIE 3HAUEHUS.

HayvanbHble 3Ha4YeHUs1 aj7ieMeHmos

[Tpu 00BsIBIEHUN MOXKHO Cpa3y 3aJaTh BCE MIIM YacTh €€ 3JIEMEHTOB, HAalpUMep TaKk
float XI[2][3] = {{1., 2., 3.},{4., 5., 6.}};

Kak BuiHO M3 mpuMepa, 3IeMEHThl KaXKA0H CTPOKH 3aKJIIYalOTCS B OT/AENbHbIE (UIypHbIE CKOOKH.
Ecnu 3anaTh HE BCe DIIEMEHTBI, TO OCTAIbHBIC 3aII0JIHATCS HYJISIMHU:
float X[2][3] = {{1., 3.},{6.}};

3nech anemenTsl X[11 [2]1, X[2]1[1] uX[2] [2] OynyT HyJICBBIMHU.

g  PacrnonoxeHue Mmampuy e namsmu

WNHorna ObIBaeT MOJIE3HO 3HATh, KaK MaTpUIlbl pacronaratorcs B namsatu 9BM. OkasbiBaeTcst BO
BCEX COBPEMEHHBIX f3bIKax MporpaMMmupoBaHus (kpome @Popmpana) 31€MEHTHl MaTPULBI pacroja-
ralTcs no cmpoxkam, TO €CTb CHavajaa U3MeHseTcs nociaeanni naaexkc. OObsBIEHHAs! BbILIE MaTpHULA
X pacroJio’KeHa TakK:

| x[o1[01 | X[01[1]1 | Xx[01[2] | x[11[0] | xX[11[1] | X[1]1[2] |

CTaHAapTHbIﬁ BBOA4 U BbiBO4

Kak u 1 oqHOMEpHBIX MAaCCUBOB, MAaTPUIIBI MOTYT OBITH BBEJEHBI C KIIaBUATYpHI, U3 Qaiina, u
3aIOTHEHBI C TTIOMOMIBIO CITyYaHbIX uncen. OOui MPUHIUN — JIJIS KaXI0T0 JIeMeHTa (QYHKIUS YTe-
HUS BBI3BIBACTCS OTNENbHO. [IpencraBuM cebe MaTpHIly Kak MAacCUB CTPOK paBHOM JUTMHEL. {71 BBOAa
OJTHOW CTPOKH TpeOyeTCsl IUKJI, M TAKUX CTPOK HECKOJbKO. [ToaTOMy 1s1 paboThl C MaTpHIIAMU Tpe-
OyeTcsl 080UHOU VIIU 6/10H#CEHHbIL TIUKIT, TO €CTh IIUKJI B ITUKJIE.

g  Beod c knasuamypsbl

Enuncreennas HpO6JICM8. COCTOHUT B TOM, YTOOBI HE nepenyTarb NEPEMCHHBIC B IBYX HUKIIAX U
npeaciibl X U3MCHCHHA.
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#include <stdio.h>
const int M = 5; // umcimo cTpok
const int N 4; // umciao cTonbloB

main()
{
int il jl A[M] [N];
for (1 =0; 1 < M; 1 ++ ) // UMK IO CTpOKaM
for ( J = 0; j < N; j ++ ) // uMKI no cronbiaM CTPOKM
{
printf ("A[%d] [%d]l=", i, Jj); // nmomckaska mOJjass BEOIAa
scanf ("%d", & A[il[j]1); // BBom A[il[j]
}

// pabora c MmaTpuuein
}

3ameThTe, YTO MPU U3MEHEHUU TMOpsIKa IUKIOB (€CIM MOMEHSATh MECTaMH JiBa oneparopa for) us-
MEHMTCS U MOPSAJOK BBOJA JJIEMEHTOB B IIAMSATh.

= 3anonHeHuecnyqaaHbMM1qucnamu
BrinonHseTcs Takke B ABOMHOM IIUKJIE aHAJIOTMYHO OJHOMEPHBIM MaccuBaM. B mpumepe noka-
3aHO 3aIOJIHEHHUE LEJI0M MaTpUllbl CITy4YalHBIMU YKciiaMyd B uHTepBaie [a, bl (a1 BemecTBEHHBIX
guceln (opMysa U3MEHUTCS — CM. OTHOMEpPHbIE MaccuBbl). DyHKITUS
‘ int random ( int N ) { return rand() % N; }

BO3BpalIamoIas ciydaifiHoe 1ienoe uucio B uHteppaige [0,N-1], Obta paccMOTpeHa BBIIIE, KOTJa
MBI TOBOPHJIM O MacCHUBaXx (€€ HyXHO 100aBUTh B IIPOrpamMmy).

B aT0if 1 cremytromieit mporpaMMax Mbl OyJIeM CUHTaTh, YTO OOBSBICHA IieNas MaTpuia M Ha N,
raie Mu N — 1eble KOHCTaHThI (0ObsIBIIEHHBIE Uepe3 const), a TakXKe LieJble IepeMeHHble 1 U J.

for (i =0; i < M; i ++ )
for ( j = 0; j < N; J ++ )
A[i]l[jJ] = random(b-a+l) + a;

§ BbIe00 Ha 3KpaH

[Ipu BBIBOJIE MATPHUIILI €€ AIEMEHTHI KEIATEIbHO PACIIOIOKUTh B IPUBBIYHOM BUJIE — IO CTPO-
kaMm. HanpammBaercst Takoil mpueM: BBIBEIIN OJIHY CTPOKY MAaTpHIbl, IEPEIUIA HA HOBYIO CTPOKY K-
paHa, u T.1. Hago yuuThIBaTh, 4YTO IJ1s1 KPACUBOT'O BBIBOJA HA KaXKIbII JIEMEHT MaTPHUIbl HAJ10 OTBEC-
TH paBHOE KOJMYECTBO CHMBOJIOB (MHaue CTOJIOIBI OyAyT HepoBHBIE). JlemaeTcst 3TO ¢ MOMOIIBIO
dopmaTupoBaHus — nudpa mnocie 3HaKa MpPOLEHTa 3a/1aeT KOJIMYECTBO CUMBOJIOB, OTBOJMMOE Ha JaH-
HOE YHCJIO.

printf ("MaTpuuna A\n");
for (i =0; i < M; i ++ ) { // UMKI 1o cTpokam
for ( j = 0; j < N; jJ ++ ) // BRHBOI OZHOM CTPOKM (B LMKJIE)
printf ( "%4d", A[il[j] ); // 4 cuMBONa Ha uYMCIO
printf("\n"); // Tiepexon Ha JAPYT'YI CTPOKY
}
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PaboTa c channamm

= Tekcmosesblie hausnbi
[Ipu BBOJE M3 TEKCTOBOTO (haiiyia HalO YMTATh MOCIEIOBATEIHLHO BCE AJIIEMEHTHI, 00padaThIBas
(TaK KC, KaK U IJId1 JUHEWHBIX MaCCI/IBOB) OIJ_II/I6KI/I OTCYTCTBUA UJIM HEAOCTATKA JAHHBIX B (baﬁne.

#include <stdio.h>
const int M = 5; // umcno crTpok
const int N = 4; // umcio cTonbuoB

main()
{ fscanfBepHeTO,ecnf‘J

int i, j, A[M]INI]; YTeHUe Heyaa4yHoe

FILE *fp; ~—

fp = fopen("input.dat", "r");

for (1 =0; i < M; 1 ++ ) // UMK IO CTpOKaM

for ( j =0; jJ < N; j ++ ) // umxn no cronbuam
if ( 0 == fscanf(fp,"%d",&A[i]1[j]) ) // BBom A[ilI[3]]
{

puts ("He xBaTaeT HaHHHX");
fclose ( fp ); // BakpmTe dann no oumbke
return 1; // BEXOO o oumbke, konm ommbxm 1

}
fclose ( fp ); // BakpwTe dain HOpPMATBHO

// pabora c maTpuuen

}

BriBecTr MaTpuIly B TEKCTOBBIN (haill MOJKHO TaK K€, KaK U Ha dKpaH, TOJIBKO HAJI0 CHadasla OTKPHITh
TEKCTOBBIM (hailyl Ha 3amuch, 3aTeM B JBOMHOM IMKJIC HCIOJIB30BaTh (yHKmmio £printf Bmecto
print£, u B KOHIIE 3aKpbITH (hailsl (CM. BBIBOJA OJIHOMEPHBIX MAaCCHBOB B (haiii).

Heou4Hsbie ¢palinbi

C nBowyHBIM (aiioMm yno0HO paboTaTh TOrja, KOTJa AaHHBIC 3amucana (Mo OyJIeT YWTaTh)
Ipyrasi mporpamMma U UX He HaJlo MpocMaTpuBaTh Bpy4uHYy10. OCHOBHOE MPEUMYIIIECTBO 3TOTO Crocoda
— CKOpOCTb YT€HHS U 3aIUCH, IOCKOJIbKY BECh MAaCCUB UMUTAETCA (MM 3aMKMCHIBAECTCA) Cpa3y €AUHBIM
omoxom. ITpu sTom pynkuusm fread n fwrite Hamo yka3arb pa3Mep OJHOTO AIIEMEHTAa MacCHUBa U
KOJIMYECTBO TAKUX DJIEMEHTOB, TO €CTh M*N.

B mporpamme, kotopasi mpuBeieHa HIDKE, MAaTPUIlA YUTACTCS U3 JBOMYHOTO (haiiia, 3aTeM ¢ Hel
BBITIOJTHSIOTCSL HEKOTOPBIE NeCTBUS (OHM 0003HAUEHBI MHOTOTOUYHMEM) U 3T YK€ MaTpHUlLla 3alUChIBACT-
Csl B BBIXOJIHOM (paiii.

#include <stdio.h>
const int M = 5; // umcno crTpok
const int N = 4; // uucno cTonbuoB
main()
{

int total, A[M][N];

FILE *fp;

fp = fopen("input.dat", "rb");
total = fread(A, sizeof(int), M*N, £fp); // uTeHMe MaTPHIIE
fclose ( fp );
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if ( total != M*N ) // o6paborka oumbkmu
{
printf ("He xBaTaeT OAHHHX");
return 1; // BRXOnm mo oumbke, kox oumbkm 1
}

// pabora c maTpuuen

fp = fopen("output.dat", "wb"); // Banuce MaTpuus B (ann
if ( M*N != fwrite(A, sizeof(int), M*N, £fp) )

printf ("Oumbka samnmcmu B damn");
fclose ( fp );

}

Jlist 06paboTKu omHuOOK Kcnonb3dyercst TOT ¢akt, uto Gynkuun fread u fwrite Bo3BpamawT KO-
JMYECTBO PEabHO MPOYUTAHHBIX (3aMMCAaHHBIX) JIEMEHTOB, U €CIIM OHO HE PaBHO 3aJaHHOMY (M*N),
TO TIPOU30IILIA OMINOKA.

AnrOpI/ITMbI ans pa60Tb| C MmaTpuuamum

lMepebop anemeHmoe Mampuybl

B oTnnune oT oJHOMEpHBIX MAacCHUBOB, AJi Nepedopa BCeX 3JIEMEHTOB MATPHUILIbI HAJI0 UCIIOJNb-
30BaTh JBOWHOM IUKJI. Hrke moka3aHo, KaK HAWTH MUHUMAJIbHBIN SJIEMEHT B MACCUBE U €0 UHIEKCHI.
CHavana cyuTaem, YTO MUHUMAJIbHBIM sIBIIsieTCS eMeHT A[0] [0] (XOTS MOXHO HA4aTh U C JTFOOOTO
JIPYTOro), a 3aTeM MPOXOUM BCE IJIEMEHTHI, TPOBEPssi, HET JIM TJe elle MEHbIIero. Tak ke, Kak v s
OTHOMEPHOI'0 MAaCCHUBA, 3aIIOMUHAIOTCS TOJBKO MHIEKCHI, @ 3HAYEHUE MUHUMAIIBHOTO DJIEMEHTA «BbI-
TACKUBAECTCS» MPSIMO U3 MacCHBa.

float A[M][N], i, j, row, col;

row = col = 0; // crHauana cumraeMm, uro A[0][0] - MmMHMMaANBLHB
for (i =0; 1 < M; i ++ ) // mpocMOTp BCEeX CTPOK
for ( j =0; j < N; j ++ ) // mpocMOTp BCex CTONGLOB
if ( A[i]1[j] < Alrow][col]l ) {
row = ij; // BaIOMHMIM HOBHE MHIEKCEH
col = j;
}

printf ("MuHMManpHENZ 3JeMeHT A[%d] [%d]=%d4",
row, col, A[row] [col]):;

g Pa6boma c omoOesibHbIMU 3JIeMeHmamu

Paccmotpum kBagpatHyio martpuily N Ha N. BriBemem Ha 3kpan o0e ee auaroHanu (TJIaBHYIO
MaroHaJlb U NMEpHeHIUKYISpHYIo eif). C IIaBHOM InuaroHanablo BCE IPOCTO — B IIUKJIE BBIBOAMM BCE
3JIEMEHTHI, Y KOTOPBIX HOMEpa CTPOKHU U CcTO011a paBHBL, TO ecTh A[i] [1i] ays Bcex i or 0 mo N-1.
Bropyto auaronans GopMUPYIOT TaKHE SJIE€MEHTHI:

A[0] [N-1], A[l]([N-2], A[2][N-3], ..., A[N-1][0]

OOpatiM BHUMaHHUE, YTO KaXKJIBIH CICTYIONTUN 3JIEMEHT UMEET HOMEp CTpOokH Ha 1 Gonbline, a HOMEp
crosidria — Ha 1 Menbine. Takum 00pa3oM, cyMMa HOMEPOB CTPOKH M CTOJI01Ia MOCTOSTHHA U paBHA
N-1. Toraa, 3Hast HOMEp CTPOKH i MOXHO cpa3y CKaszaTb, YTO Ha BTOPOI JHAroHajl CTOUT ee dJe-

meHT A[i] [N-1-i].
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printf ("I'maBHasi guaroHanb:\n");
for (i =0; i < N; i ++ )
printf ("%d ", A[i]l[i]);

printf ("\nBropas mmuaronans:\n");
for (i =0; i < N; i ++ )
printf ("%d ", A[i] [N-1-i]);

Tenepb MOXHO paccMOTpeTh OoJiee CIOXKHBIN ciydail. OOHYJIMM Bce 3JIEMEHTHI, KpOME TeX. KOTOpbIe
CTOSIT BBILIE IVIABHOM AMaroHanu. B mepBoi CTpoKe 3TO €IMHCTBEHHBIN d1eMeHT A[0] [0], BO BTO-
pori — nBa snementa: A[1]1[0]1 w A[1]1[1], B Tperbeit — Tpu: A[2]1[0]1, A[2]1[1] wu
A[2] [2]. 3amMeTuM, 4TO B CTPOKE i OOHYJISIOTCS BCE JIEMEHTHI, Y KOTOPBIX HOMEpa CTOJIONOB OT 0
Io i.

for (1 =0; i
for ( j =0
A[il[]

< N; i ++ )
J i; j ++ )

H <
] 0;

Eme Gonee cioxxHo o6paboTaTh BCE 3JIEMEHTHI, CTOSIIME HE BBIIIE BTOPOW AMaroHanu. B mepsoit
CTPOKE A3TO €AMHCTBEHHbIM anemMeHT A[0] [N-1], Bo BTOpoil — aBa snemeHTta: A[1] [N-2]1 u
A[1] [N-1], B TpeTheid —Tpu: A[2] [N-3],A[2] [N-2] nA[2] [N-1]. 3ameTuM, 4TO B CTPOKE i
OOHYJISIIOTCSI BCE 3JIEMEHTBI, y KOTOPBIX HOMEpa cToa010B OT N-1-1 10 N-1.

N; i ++ )
; J < N; j ++ )

1 = 0;

lepecmaHoeka cmpok u cmonbyoe

[IycTp Hamo mepecTaBUTh JIBE CTPOKU C MHAEKCAaMH il u i2. DTO 3HAYMUT, YTO I KAXKIOTO
cronbna j Hamgo MoMeHsATh MecTaMu dneMeHThl A[11] [§]1 mw A[i2] [J] depe3 BpeMEHHYIO mepe-
MEHHYIO (OHa Ha3bIBAaETCs temp).

for ( jJ =0; jJ < N; j ++ ) {
temp = A[il]l[j];
A[il]l[j] = A[i2]1I[3j]:
A[i2][j] = temp;
}

lpeo6bpa3oeaHue 8 0OHOMEPHbIL Maccus

HNuorpa Hago ckonupoBaTh MaTpully A pasmepoM M Ha N B OHOMEpHBII MaccuB B pa3MepoM
M*N. OuyeBUAHO, YTO IIPHU KONHMPOBAHMU I10 CTPOKaM (CHadaja IepBasi CTpOKa, 3aTEM BTOpas U T.I.)
371eMeHT nepBoi cTpoku A[0] [J]1 Hano ckonupoBats B B[j1, ainemenTsl BTopor ctpoku A[1]1 [F]
- B B[N+j] u t.n. OTciona cienyet, 4to Juisl Jr000u cTpoku i snemeHT A[i] [j] xommpyercs B
B[i*N+3j]. Tenepb 0CTalIOCh TOJBKO B IBOMHOM LIUKJIE TepeOpaTh BCE IIEMEHTH MATPHIIBI.

for (1 =0; i < M; i ++ )
for ( j = 0; j < N; J ++ )
B[i*N+3j] = A[i]l[j];
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3aMeTHM, 4TO €CJIM HaJ0 MPOBECTH KaKyIO-TO ONEPAILMI0 CO BCEMU WM HEKOTOPBIMH (CTOSIIMMHU
HOJPAT) IEMEHTaMH MaTPUIbl ¥ JUIsl OTHOMEPHOI'O MacCHBa YK€ €CTh COOTBETCTBYIOLIAs MPOLEAYPA,
€€ MOKHO MCIOJIb30BaTh, YUUTBIBAs, YTO UMs CTPOKH MaccuBa (Hampumep, A[0]) saBisercs ykasaTe-
JIEM Ha HAayaJIbHBIN 3JEMEHT 3TOM CTpoKU. IIpu 3TOM HagO y4HTHIBaTh, UTO B IAMSITH JIEMEHTHI MaT-
PHILBI pacrnoiokeHsl o crpokaMm. Hampumep, GyHKIMS BBIUKUCICHUSI CyMMBI 3JIEMEHTOB (CM. Maccu-
Bbl) MOXET IPUMEHSATHCA I MaTPHUILIbI TaK:

s0 = Sum(A[0], N); // cyMma cTpokxm 0
sl4 = Sum(A[l]l, 4*N); // cymMma cTpok 1-4

sAll = Sum(A[0], M*N); // cyMMa BCex CTPOK
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4. MaccuBbl CUMBOJIbHbIX CTPOK

Ecnm cTpoka — 3TO MacCMB CHMBOJIOB, TO MacCHB CTPOK — 3TO MAacCHUB W3 MacCCHUBOB WJIU 08)X-
Mepublll Maccus cumeonog (Marpuia). Kak u B Marpunax, JyIMHa BCeX CTPOK (BBIJCICHHAs MaMATh)
JoJKHA OBITh ouHaKoBa. OTIUYHE MacCUBa CTPOK OT MATPHIIBI IENBIX MM BEIIECTBEHHBIX 3aKITI0Ya-
€TCs B TOM, YTO CTPOKAa pacCMaTpUBAETCA HE MPOCTO Kak HAOOp CHMMBOJIOB, a KaK €IUHOE IIeJI0e —
CHUMBOJIbHASI CTPOKA.

O6baBneHne U HULManNM3auus

Hwxe mokazano aBa croco0a oOBsIBICHUS MacCHBa U3 4 CTPOK, B KaXJAOW U3 KOTOPBIX MOMKET
ObITh 10 80 cuMBOIIOB (cunTas 3aBepiiaromue Hynu). [lepBolil cmoco0d — 3T0 cTaHaapPTHOE OOBSIBICHUE
I[BYXMepHOI‘O MaCcCHuBa CUMBOJIOB.

char s[4][80];

Bo BTOpOM cHauana onpezensercs HOBbIM THI JaHHBIX str80 — cTpoka JumHON 80 cUMBOJIOB,
a IIOTOM OOBSABISETCS MAaCCHUB U3 3THX CTPOK.

typedef char str80[80]; // HOBENI THMI HOAHHEIX -
5oc // cTpoka m3 80 CHMMEBOJIOB
str80 s[4]; // obwmsIBIIeHMEe MaccuMBa CTPOK

Hanmomnaum, uro nupektuBa typedef noimkHa CTOATH 1O NMEPBOrO MCIOJIB30BAaHUS HOBOTO THUIIA.
IIpuHATO cTaBUTH €€ BHE BCEX Npouenyp M (yHKLUH, TaM Ke, T1e 0OBABIAIOTCS INI00anbHbIE Mepe-
MeHHbIe. [lanbliie Ka)Xayo CTPOKY MOKHO MCIOJIb30BaTh OTAEIBHO. B TOM unciie MOXHO «100paThes»
710 F000T0 CUMBOJIA, BCIIOMHHB, YTO MBI UMEEM JIEJIO C ABYXMEpPHBIM MaccHBOM U s [2] [15] — 310
15-b1it cumBoI 2-01i CTPOKH (He 3a0yIbTe, YTO HyMepalusl HAaYMHAeTCs ¢ HyJs!).

Bcem nnm HECKOJIBKUM IIEpBBIM CTPOKAaM MAacCHMBa MOJYKHO 3a/1aTh Ha4aJIbHBIC 3HAYECHMS I1OCIIE
3HaKa paBeHCTBA B (UIypHBIX CKOOKax yepe3 3amaTyro. Eciim HayalbHBIX 3HAUYEHUI MEHbIIE, 4eM
CTPOK B MacCCHUBE, OCTABIINECS MOCIIEIHUE CTPOKHU 3AIIOIHAIOTCS HYISIMH.

| char s[4][80]1 = { "Bacs", "Nlers" };

BeBoa v BbIBOA,

JInis KaXXJ10 CTPOKHM BBOJ M BBIBOJ JI€NIA€TC OTIENIBHO, TO €CTh JAJIS BBOJA U BBIBOAA MAacCHUBa
CTPOK Ha/I0 UCMOIb30BaTh LUKI. Crenyromuil ¢pparmMeHT no3posissieT BBecTd He 6onee 20 cTpok (1moka
HE BBeJIeHa ITycTas cTpoka). [lepemennas count OyneT XpaHUTh KOJIMYECTBO BBEACHHBIX CTPOK.

char s[20][80];
int i, count = 0;

printf ("BeeguTre TexcT (Enter - 3akoHUYMTE) \n");

for ( 1=0; 1<20; i++ ) { // meITaeMcs npoumrTares 20 CTpPOkK
gets (sl[count]); // TmpouMTaTE CTPOKY C KJIaBMATYPH!
if (s[count] [0] == '\0') // ec;nu BBemeHa mycTasi CTPOKa,
break; // TO BEMTKM M3 LIMKJA
count ++;
}

BriBog maccuBa CTPOK Ha 3KpaH, a TaKXKEC pa60Ta C TCKCTOBBIM (baﬁHOM (BBOI[ u BBIBOI[) BBIINTOJIHACTCA
AaHAJIOTM4YHO B IUKIJIC.
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Ipoepammuposanue na szvike Cu
CopTupoBKa

MBI y’e HayuynIHCh COPTUPOBATh MACCUBBI LIETIBIX U BELIECTBEHHBIX YHUCEN, a TENEPh HAZ0 COp-
TUPOBATh CTPOKU. MOXKHO NMpHUAyMaTh pa3Hble CIIOCO0BI, HO HauboJiee YacTo BCTpedaeTcs anpaBUTHAs
coptupoBka. [Ipu copTupoBKe CTPOK BO3HHMKAIOT ABE MPOOJIEMBI.

1.

OHpeI[CHI/ITB, Kakasd U3 IBYX CTPOK «MCHBIIC», TO CCTh KaKad U3 ABYX JOJI’KHA CTOATH BBIIIC.

2. CopTupOoBKa MacCHUBOB YHUCEII IIPElyCMaTPUBAET IEPECTAHOBKY 3JIEMEHTOB MaccuBa. B ciyuae
CTPOK 3TO CBS3aHO C KOMMMPOBAaHUEM OOJBIINX 00BEMOB JAHHBIX, YTO KpaifHE HEBBITOJTHO.

Haunewm c nepBoil. Mbl rOBOpUIIH, YTO €CTh (PYHKIIMSI CPAaBHEHHS CTPOK Strcmp, KOTOpas BO3-
BpalllaeT HyJlb, €CJIM CTPOKH PaBHBI, U HE HYJb, €CJIM OHU pa3Hble. OKa3bIBaeTCs, 3Ta (PYHKIHS BO3-
BpalllaeT «Pa3HOCTH» ITHX CTPOK, TO €CTh PA3HOCMb KOOO8 WX TEPBBIX OTIUYAIOIIUXCS CHMBOJIOB
Ecim dyHKIUS BEpHYIa OTPUIIATEIILHOE YHCIIO, TO TIEPBasi CTPOKA «MEHBIIE) BTOPOM U CTOUT IO aj-
daBuUTy paHbIle, €CIU TOJOXKHUTEIBHOE — HA00OPOT. 3€Ch HA/IO YUUTHIBATh, YTO CPAaBHEHUE HJIET IO
TabNIMIe KOAOB, M KOJIbI 3arjaBHbIX OyKB MEHBIIE, YeM KOJAbI CTPOUYHBIX (U IJIA PYCCKHX, W JUISl aHT-
JTUNACKUX).

Bropas npobiema Gosee cepbe3Has U penaeTcsi ¢ HOMOMIbIO ykasameneti. CHa4dana BBIICIHM B
NaMsATH MacCUB yKas3aTeled Ha CTPOKM M cIelaeM Tak, 4ToObl i-bIif yka3arenb yka3bplBal Ha i-yio
CTPOKY MaccuBa. Ternepb 0CTaTOYHO MPAaBUIIBHO PACCTaBUTh YKa3aTENM U COPTUPOBKA OyIIET BHIIOJI-
HEHa — K CTPOKaM MOXXHO OyzaeT oOpamaThcst B an(aBUTHOM (MJIM KaKOM-JIMOO JPYTrOM) MOPSIKE C
MIOMOIIIBIO ATUX yKazatenei. [Iporeaypa COpTHPOBKH METOJOM ITy3bIpbKa BBITIISIIUT TaK:

void SortStrings ( char *s[], int n ) // *s[] - Maccue ykasarTenen
{ // n — YMNCIIO CTPOK
char *p;
int i, j:
for (1 =0; i < n-1; i ++ )
for ( j = n-1; j > i; j -- )
if ( stremp(s[j-11,s[jl) > 0 ) {
p = s[jl; s[jl = slj-11; // nepecramoBkxa YKABATEJEN
s[j-11 = p;
}
}

OTy (pyHKIIUIO HCTIONB3YeT NPUBEIEHHAsI HUXKE TPOrpamMma, KOTopasi COPTUPYET CTPOKH U BBIBOAUT MX
Ha 9KpaH yXe B aJihaBUTHOM MOPSIIIKE.

main ()

{
char s[20] [80];
char *ps[20];
int i, count;

// maccuB us 20 cTpok
// MaccuB ns 20 ykaBaTenem Ha CTPOKMK

// BOoeck HYXHO BBECTH
// B nepeMeHHyK count

CTPOKM M 3BamnmucaThb
X KOJINnd4ecTBO

< count;

for (i = 0;
i] = il;

i
ps[i] sl

SortStrings ( ps, count

i < count;
);:

for (1 = 0;
puts ( psl[il]

i ++ ) // paccraBuTe ykasaTenu

);

i

// copTuMpoBKa ykalaTelen

++

)

// BRBOI uepes ykxasaTenmu

45
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5. YnpaBneHue namMAaTbiO

Ykasatenu

PaccmoTrpuM Takyto 3amady: B ¢aitie 3anucaHsl nenble ynciaa. Hamo oTcopTupoBaTh UX M 3amu-
cath B Apyroi aitn. [Ipobaema 3akimrodaeTcss B TOM, YTO 3apaHee HEU3BECTHO, CKOJIBKO B (paiiie Ta-
KHX yucell. B Takoii cuTyalnuu ecTh JBa BapuaHTa:

1. BI:II[GJII/ITB namMsAThb C 3amacoM, €CJIU U3BCCTHO, HAIPUMCP, YTO 3THUX YHUCCII TapaHTHUPOBAHHO HC

ooitee 1000.

2. Ucnons3oBaTh JUHAMHUYCCKOC BBIJICIICHHUC IMaMATH — CHaydajla ONpPEACIUTb, CKOJIBKO YHUCCII B
MaCCHBEC, a ITIOTOM BBIACIIUTL POBHO CTOJIBKO MMAMATH, CKOJIBKO HY7KHO.

Haubosee rpaMOTHBIM pELICHUEM SIBIISIETCSI BTOPOW BapUaHT (MCIIOJIb30BaHHE JUHAMUYECKUX MACCH-
BOB). Jl71s1 3TOTO HAIO CHAaYasa MOOIMKE TO3HAKOMHUTBCS C YKa3aTeISIMH.

Yka3zaTeab — 3TO EpEeMEHHAasi, B KOTOPOH XpaHUTCS ajpec Apyroil nepeMeHHON WM ydyacTKa Ma-
MSITH.

VYkazaTtenu ABISIOTCS OJHUM M3 OCHOBHBIX MOHATHM si3blka Cu. B Takue nepeMeHHbIe MOYKHO 3aIUChlI-
BaTh ajjpeca JIObIX YYAaCTKOB MaMsTH, Ha Yallle BCETro — aJipec Ha4yalbHOTO AJIEMEHTa JTUHAMHYECKOTO
MaccuBa. YTo ke MOXKHO JienaTh ¢ yKa3zareasiMu?

O0bABUTH char *pC; VYkazarenu OOBSABIAIOTCS B CIUCKE IMEPEMEHHBIX, HO
int *pI; nepea MX MMEHEM CTAaBUTCS 3HAaK *. YKazarenb BCerja
float *pF; yKa3bIBaeT Ha MEPEMEHHYIO TOTO THIA, JUIi KOTOPOIO

OH ObUT 00BsABICH. Hanmpumep, pC MOKET yKa3bIBaTh Ha
0001 cuMBOJI, pI — Ha I1000€ 11eJI0e YHCI0, a PF — Ha
JIF000€ BEIECTBEHHOE YHCIIO.

IpucBouts aapec | int i, *pI; Takass 3anuch O3HAYaeT: «3amucarbh B yKasarelb pI
see aapec mepeMeHHOW i». 3amuch &i 0003HawaeT anpec
pPI = &i; TIEPEMEHHOM i.

Mosyunts float £, *pF; | Takas 3amuch O3HAYACT: «3AMUCATh B MEPEMEHHYIO £

3Ha4YeHue 1Mo ce TO BEILIECTBEHHOE YMCIIO, HA KOTOPOE YKa3bIBaeT yKa3a-

3TOMYy azpecy f = *pF; Tenb PFy». 3anuchk *pF 0003HAYaET COAEPKUMOE SUEii-
KU, Ha KOTOPYIO yKa3bIBaeT pF.

CaBuHyTH int *pI; B pesynbrare 3THX Oonepanuil 3Ha4€HHE yKas3arelsd Me-
.o HSETCA 0COOBIM crocoOOM: pI++ CABHraeT yKa3aTellb
PI ++; na PASMEP IIEJIOI'O YMCIJIA, 1o ecth Ha 4 Gaiita, a
PI += 4; HE Ha | KaKk MOXHO MoAayMmaTrh. A 3anuch pI+=4 Wiu
-- pl; pI=pI+4 cABUTAcT YyKaszarelb Ha 4 IENbIX 4YHucia
pl -= 4; Janplie, TO ecTh Ha 16 GaifT.

OOnyIMTH char *pC; Ecnu ykasarens paBeH HysneBoMmy aapecy NULL, 3TO
oo OOBIYHO O3HAYAET, UYTO yKa3aTellb HEACHCTBUTEIHHBIM.
pC = NULL; [To HEMy Henb3s HMYEro 3alUChIBATH (3TO BBI3BIBAET

cO0l mporpaMMbl KOMITBIOTEPA).

BriBecTH int i, *pI; JIist BBIBOJIA yKa3aTelei UCIob3y-

HAa JKpaH cee eTcs hopmart %p.

Pl = &i;
printf ("Agp.i =%p", pI);
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Wtak, yTo Ha/IO 3HATH PO yKa3aTeu:

® yKas3aTesb —3TO IEPEMEHHAs], B KOTOPOM 3aIlKcaH aapec APyror NepeMeHHOM;

® [IpHU OOBSIBICHUHU yKa3aTess Ha/lo yKa3aTh THUI IEPEMEHHBIX, Ha KOTOPBIX OH OyJIeT yKa3bIBaTh, a
nepea UMEHEM MOCTABUTH 3HAK *;

® 3HAaK & Iepe] MIMEHEM IePeMEHHOM 0003HaYaeT ee aJipec;

e 3HaK * mepej ykaszarejaeM B paOouell yacTu nmporpammsl (He B 00bsBIEHUH) 0003HAYaeT 3Haye-
HUE STYEHKH, HAa KOTOPYIO YKA3bIBAECT YKa3aTelb;

® HeJb3s 3aMUCHIBATh MO YKA3aTeNI0, KOTOPBIA YKa3bIBAET HEMOHATHO KyJla — 3TO BBI3BIBACT COOMU
MPOrpaMMBbl, IOCKOJIbKY YTO-TO CTUPAETCS B MaMSITH;

e U1 0003HAYEHUS HENEHCTBUTEIHHOTO yKazaTeias UCIIOJIb3YyeTCsI KOHCTaHTa NULL;

® [py U3MEHEHUH 3HAUYCHMS yKa3aTess Ha N OH B CAMOM JI€JI€ CABUTAETCS K N-OMY CIEAYIOLIEMY
YHCITy TaHHOTO THIIA, TO €CTh JIUIS yKa3aTellel Ha 1elible yiclia Ha n*sizeof (int) Oaiir;

® yKasaremb MeyaTaroTcs o Gopmary %p.

Tenepb BaM JOKHO OBITH MOHSATHO, YTO MHOTHE (yHKIMU BBoja Tuna scanf u £scanf B camom
Jlelie IPUHUMAIOT B ITapaMeTpax ajapeca IIEpEMEHHBIX, HAlIpUMEDP

‘ scanf ( "%d", &i);

OuHamMmunyeckoe BblgereHMe NnamMaTun

JIMHAMUYeCKMMHU Ha3bIBAIOTCS MACCUBBI, pa3Mep KOTOPBIX HEM3BECTCH Ha JTale HaluCaHUs
nporpaMMebl. [Ipuem, o KOTOpOM MbI OyZeM TOBOPUTh, OTHOCHUTCS YXKE HE K CcTaHAapTHOMY s3bIKYy CH,
a k ero pacmmpenuto Cu ++. CymecTBYIOT U CTaHIApTHBIC CIIOCOOBI BBIJCIICHUS IMaMATH B si3bIke CH
(c momomipio pyHKIME malloc u calloc), HO OHU HE OYEHB YAOOHHI.

Crnenyromasi mpocrteiinas mporpaMMa, KoTopas UCHOJIb3yeT TUHAMHUYECKHH MacCUB, BBOIUT C
KJIaBUATYphI pa3Mep MacCHUBa, BCE €r0 3JIEMEHTHI, a 3aTeM COPTUPYET UX U BHIBOJUT HA SKPaH.

#include <stdio.h>

main()

{

int N; // pasMep MaccuBa (BapaHee HEeMBBECTEH)
int *A; // ykasaTens nijsi BHOEJIeHUSI I1aMsaTH

printf ("Pasmep maccmea > "); // BBOO pasMepa MaccCHBa
scanf ("%d", &N);

A = new int [N]; // BmOeJIeHMe NIaMsTu

if ( A == NULL ) { // ecnu He yHmaJyIoCk BHIEJINUTHL
printf ("He ynmanocek BHOEINUTEL NaMATB");
return 1; // BEHXOnO 1o oumbke, kom oumbkm 1
}

for (1 = 0; i < N; i ++ ) { // panepume TakK Xe, Kak IOJsi MaccuBa

printf ("\nA[%d] > ", 1i+l);
scanf ("%d", &A[il):;
}
// 3meck cCOpPTMPOBKA M BEHBOJI Ha 3KpaH

delete A; // ocBobomuTE NaMSAThL

}
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WTak, MBI XOTUM BBIIEJIUTh B IAMATH MECTO 11O/ HOBBII MacCHUB LIEJIbIX YHCET BO BpeMs paObOThI
porpamMmbl. MBI y’Ke 3HaeM ero pasMep, IycTb OH XPaHUTCS B epeMeHHOH N (3T0 4Mcio 00s3aTenb-
HO JTOJDKHO OBITH OoJibIne HyJis). OnepaTop BIJACICHHS MTaMATH New BEpHET HaM aJjpec HOBOTO BBIE-
JICHHOTO OJIOKA, U JUIs pabOThl ¢ MAaCCUBOM HaM HaJI0 TJIe-TO €ro 3allOMHUTH. BBl yXke 3HaeTe, 4To ecTh
CHEIHaJIbHBIM KJIacC IEPEMEHHBIX AJIs 3alIMCU B HUX aJpECOB MaMsITH — yKa3aTelu.

] Umo HoeeHbKO207?

® JTUHAMHWYCCKHUC MACCHBBI HCIIOJB3YIOTCA TOraga, Koraa Ha MOMCHT HaIlMCaHUSA ITPOrpaMmbl pas-
MEp MacCrBa HCU3BCCTCH

® JJIA TOro, 4TOOBI pa6OTaTI) C JMHAMHUYCCKHUM MAaCCUBOM, HAaa0 00BSABUTH YKa3aTejib COOTBETCT-
BYIOIIIETO THIA (B HEM OYJET XPaHUTKCS aJpec MEepBOro AJIEMEHTa MACCHBA);
int *A;

e koraa TpeOyemblii pasMep MaccuBa CTall M3BECTEH, HAJO HCIOIb30BaTh OMEPATOP New s3biKa
Cut++, yka3aB B CKOOKax pa3mep MaccuBa (B mporpamme AJisi KpaTKOCTH HET MPOBEPKU Ha TO-
JIOKUTEIHLHOCTD N) ;

A = new int[N];

® HeJIb3f UCIIOJIB30BATh ONEPATOP New IIPU OTPULIATEIILHOM WU HYJIEBOM N;

® TI0CJIC BBIACIICHUS MaMITH HaA0 IPOBEPUTH, YCIICIIHO JIU OHO IIPOIUIO; €CIH IIaMATh BBIICIUTH
HE yJIaJloCh, TO 3HAYEHUE yKa3zaTess OyaeT paBHO NULL, UCIIOJIb30BaHHE TAaKOTO MAacCHBA IPH-
BeJIET K cOOil MpOTrpaMMBbl;

e paboTa ¢ AMHAMHYECKUM MAacCCHBOM, Ha KOTOPBIM yKa3bIBaeT yKa3aTellb A, HJET TaKXKe, KakK U C
OOBIYHBIM MAacCHUBOM pa3Mmepa N (moMHUTE, 4TO 36Kk CH HE CIETUT 3a BBIXOJIOM 3a TPaHUIIBI
MacCuBa);

® [10CJIe UCTIOJIb30BAHHUsI MacCHBa HAJI0 OCBOOOIUTH BBIICJICHHYIO IMAMSTh, BBI3BaB OIIEPaTOp
delete A;

e [10cje OCBOOOKICHMS MaMATH 3HAUEHHUE yKa3aTess He MU3MEHSETCs, HO MCIIOJIb30BaTh €ro yxke
HeJb3s, IOTOMY YTO aMsITh OCBOOOXK ICHA;

® YUYNTHIBAs, YTO MPU A0OABICHUM YMCIA K YKa3aTeNI0 OH CABUIaeTCs Ha 3a/JaHHOE YMCIO sYeeK
3AJJAHHOI'O THUIIA, To ciaeayrouue 3alMcl paBHOCWIBHBI M BBIYMUCISIOT agpec i1-0ro aie-
MEHTa MacCHBa:

| &A[i] " A+i

Orcrona crnenyer, uto A coBnagaer ¢ &A[0], U MO3TOMY MMSI MacCMBa MO>XKHO HCIIOJIb30BaTh
KaK aJpec €ro Ha4aJIbHOI'o DJIIEMEHTA;

gl OwubkKu, cesizaHHbIe ¢ ebi0esIeHUeM namMsmu

Camble TsDKenble M TPYJHO BBUIABJIMBAaE€Mble OMIMOKM B MporpaMmax Ha si3bike CH CBSI3aHBI
MMEHHO C HEBEPHBIM HCIIOJIb30BAHUEM JHHAMHYECKAX MAaCCUBOB. B Tabmuile nepeuuciieHsl Haubosee
TSDKEJIBIC CITyYan U CIIOCOOBI OOPHOBI C HUMH.

Ownbka MpuynHa n cnocob neyeHus

3anuce B 4y:Kyl0 00- [TamsaTh ObLTa BBIIETEHA HEYAAYHO, @ MACCUB MCIIONB3YETCH.

JacTbh NaMATH
BeiBoa: Hazno Beeraa nenaTh IPOBEPKY yKasarensd Ha NULL.

IloBTOpHOE ynasenne | MaccuB yke yJajeH U Tenephb yAalseTcsl CHOBA.
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yKaszareJisi
BbiBoa: ecnu maccuB yAalleH M3 MaMsTH, OOHYJIWTE yKa3aTellb —

omnOKa ObICTpee BBISIBUTCS.

Boixona 3a I'PaHuIbI 3amnrcyr B MacCHB B 3JIEMEHT C OTpULATCIIBHBIM MHACKCOM WJIM WH-
MacCcuBa JACKCOM, BBIXOJAIHNM 3a 'paHUIY MaCCHBa
YTeuka namMaTu HencnonbssyeMaﬂ nmaMsThb HE OCBO60}K,I[aeTC$I. Ecmu sto IMPOUCXOOUT

B (YHKIIMH, KOTOpas BBI3BIBACTCS MHOTO pa3, TO PECypChl MaMsTH
CKOpO OyIyT U3pacXOJ0BaHHI.

BoiBoa: youpaiite 3a co6oii «Mycop» (0CBOOOXKIalTe MaMSTh).

BobigeneHne namatu ans MaTpulbl

JIist BBIIETICHUS TIAMSITH TI0JT OJTHOMEPHBIM MacCHB IIEJIBIX YHCEN HaM MOTPeOOBaJICs yKa3aTellb
Ha Lesble yucna. J{ias MaTpuibl HaJ0 BBIACIUTh yYKa3aTellb Ha MAacCHUB LENbIX YUCEN, KOTOPBIA 00bsIB-
JETCS KaK

| int **A;

Ho nyuriie Bcero cpasy oObsIBUTh HOBBIM THIT JAHHBIX - yKa3aTelb Ha 1ej10e Yucio. HoBbie THIIBI 00b-
SIBIITIOTCSI TUpeKTHBON typedef BHe Bcex mpouenayp u GyHKUUN (TaM ke, Tae U TiobaibHbIe Tepe-
MECHHBIE).

‘ typedef int *pInt;

OTOM CTPOKOH MBI CKa3ald KOMIIWISATOPY, YTO J00asi mepeMeHHasi HOBOro Tuna pInt mpeacraBiser
co0oi1 ykazaTenp Ha IeTI0€ YHCIIO WU aJIpec MaccuBa IeNbiX yucell. K coxalieHnto, MecTo AJis MaT-
PpULBI HC YAACTCA TaK KC IMPOCTO BBIACIHTD B ITIAMATHU, KaK MbI ACJIAJIA 3TO JJI1 OJHOMEPHOI'O MaCCuBa.
Ecnu nHanmcaTp npocTo

int M =5, N= 7;
pInt *A;
A = new int[M][N]; // oumbouHass cTpoka

KOMITMJISITOP BBLAAET MHOKECTBO OIMIMOOK. CBsI3aHO 3TO C TE€M, UTO eMy TpeOyeTcs 3apaHee 3HaTh JUIH-
HY OJHOW CTPOKH, 4TOOBI MpaBWIbHO pacmmdpoBars 3anuch Turna A[i] [j]. Hmwke paccMoTpeHsl
TPH CrI0c00a PeIIeHUs STON MPOOIEMBI.

UN3eecmHbIlU pa3mep cmpoku

Ecmu pasMep CTPOKKU MaTpUlbl U3BCCTCH, 4 HCU3BCCTHO TOJIbKO KOJIMYECTBO CTPOK, MOXXHO II0-
CTYIIUTh TaK: BBCCTH HOBBIM THII JaHHBIX — CTPOKa MaTpPHUIBI. Korz[a KOJIMYECTBO CTPOK CTAHCT HU3-
BCECTHO, C ITIOMOUIBIO OIIEPATOPA New BbIACIACM MACCHUB TAKUX NAHHBIX.

typedef int rowlO[10]; // HOBHM TMn: MaccuB u3 10 3JIeMeHTOB
main ()

{

int N;

rowlO0 *A; // ykasaTens Ha MaccuB (MarTpuna)
printf ( "BeBeguTe umcio CTpok ");

scanf ( "%d4d", &N );

A = new rowlO[N]; // BHOenuTes naMaTk Ha N CTpPOkK

49
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A[0]1[1] = 25; // wncnomesyeM MaTpuily, KaK OGBIYHO
printf ("%d", A[2]1[3]);

delete A; // ocBob6oxmaeM naMsiTh

}

Heu3eecmHbIlU pa3zmep cmpoKu

[Tycte pazMepsl matpuilbl M U N 3apaHee HEU3BECTHBI U OMPEIEISIIOTCS B X0J.ie PabOThI Mpo-
rpamMmbl. Toraa MOKHO MPEUIOKUTE CIACAYIOMINI CrIOCOO BBIACICHUS MaMSITH T0JI HOBYIO MAaTpPHILY.
[TockoapKy MaTpHIly MOKHO pacCMaTpUBaTh KaKk MacCUB M3 CTPOK-MAaCCHBOB, OOBSIBUM M yKazarenen
Y BBIICTTUM Ha KaKIIbIH U3 HUX 00JIACTh MaMATH JJIsI OTHOMEPHOTO MaccuBa pa3MepoM N (To ecTh, Ha
OJIHY CTpoKy). CaMu 3TH yKa3aTelnd TOXE HaJl0 MPEACTaBUTh B BHJIC JUHAMHUYECKOTO MaccuBa. Ompe-
nenuB TpebyeMble pa3Mepbl MaTPHIIBI, Mbl BbIIETSEM CHauajda JMHAMUYECKUI MacCUB yKa3aTeleH, a
IOTOM Ha Ka)Jblil YKa3aTeab — MECTO ISl OJTHOW CTPOKH.

typedef int *pInt; // HOBmNM THUIN HOAHHHX: yKasaTeJlb Ha lejioe

main()
{
int M, N, i;
pInt *A; // ykasaTenr Ha ykKasBaTelb
// BBOO M M N
A = new pInt[M]; // BHOENUTE NaMSATE [IOL MAaCCHUB yKasaTesen
for (1 =0; 1i < M; i ++ ) // UMK} o BCeM yKasaTeJsM
A[i] = new int|[N]; // BHIeNsieM naMaATB Ha CTPOKY i
// paboraeMm c MaTpuuem A, KakK OGBYHO
for (i =0; i < M; i ++ ) // ocBoboxmaeM maMaATB XLJjsi BCEeX CTPOK

delete A[il;
delete A; // ocBoboxmaeM MaccCHUB ykKasaTelel

}

B paccmoTpeHHOM BBIIIE Cilydae Ha KXY CTPOKY BBIACISIETCS CBOM y4acTOK MaMsATH. MOXHO Mo-
CTYNUTh WHAYe: CHaydaja BbIIEIUM O0JacTh MaMATH Ccpa3dy Ha BCIO MaTPHIIbl U 3alUIIEM €€ aJipec B
A[0]. 3areM paccTaBUM yKa3aTelH Tak, 4ToObl A[1] yka3biBas Ha N+1-blif 5JIeMEHT ¢ Hayana 0J0Ka

(mauano crpoku 1), A[2] — Ha 2N+1-blii (Ha4as0 CTPOKU 2) U T.1. TakuM 00pa3oM, B aMSATH BbIJe-
asieTcst BCero aBa 0J10Ka — MAacCHUB yKa3aTeleil U caMa MaTpula.

typedef int *pInt;
main()
{
int M, N, 1i;
pInt *A; // ykasaTenr Ha ykKasaTelb
// BBOom M u N

A = new pInt[M]; // mnaMsiTe Ha MAaCCMUB yKasaTelen
A[0] = new int [M*N]; // naMaTE LIS MaTPMULE
for (i =1; 1 < M; i ++ ) // paccraBiaseM ykasaTenmn

A[i]l] = A[i-1] + N;

// paboTaeM c MaTpulen
delete A[O0]; // ocBoboxmaeM MaTPUILy
delete A; // ocBoboxmaeM yKasaTenm
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6. Pekypcus

YTo TaKkoe pekypcuna?

g PekypcueHble 06beKmbI

Bcem u3BecTHa ckas3ka, KOTOpas HAUMHAETCS clIoBaMH «Y mona Oblia cobaka...». ITo GecKkoHeu-
HOE TIpeyIo’keHne OyaeM Has3bIBaTh CKa3KoW o mome u cobaxe. Kak jke HaM ONpeAeiauTs ero CTporo
mateMaTudeckn? OKa3bpIBaeTCsl, 3TO MOXKHO CJIEIaTh IPUMEPHO TaK:

V momna Obl1a cobaka, OH €€ JIIOOHI.
OHna cpena Kycok Msca, OH ee YOuI.
B HMKy 3aKoIlajl, HaAIIUCh Harucam i:

Ckaska o norie 1 codake I

Kak Bunute, 4acThro 3TOM CKa3KM SABISIETCA caMa CKas3ka. Tak Mbl NPUIIUIA K MOHATHIO peKypcuu. Eme
OJIMH IIpUMeEp — KapTHHKA, CoZeprKallas CBoe N300pakeHue.

ax

II Pexypcust — 510 onpeeneHne 00beKTa Yepe3 caMoro ceosl.

C IMOMOIIIBKO PCKYPCHUU B MATCMATUKC ONPCACIAIOTCA MHOTHC OECKOHEUHBIE MHOJXKCECTBA, HAIIPUMCEP
MHOXCCTBO HATYPAJIbHBIX YUCCII. I[eﬁCTBPITeJIBHO, MO>KHO 3aJ1aTh UX TaK:

HarypanbHoe uncJio.
1) 1 - HaTypasIbHOE YHUCIIO.
2) Yucno, cienyroliee 3a HaTypajlbHbIM — HATypaJIbHOE.

[Tonstue pakropuananli=1+2-3-..- (n-1) -n TaKKe MOXXHO 33/1aTh PEKYPCUBHO:

daxTopual.
1) 0! = 1 (Tak yCIOBHO MPUHSATO).
2)n! = n*(n-1)!
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§ PekypcueHble npoyedypbl U hyHKUUU

[Ipuuem xe 31ech nmporpaMmMupoBanre? Oka3bIBaeTcs, MPOeaypbl U QYHKIIMH B COBPEMEHHBIX
A3bIKaX IPOrPaMMMPOBAHUS TAK)KE MOTYT BBI3bIBaTh CaMH Ce0sl.

ﬂ PexkypcuBHBIMEU Ha3bIBAIOTCS MPOLIEAYPHI U (YHKLNHU, KOTOPHIE BBI3BIBAIOT CaMU CEOSI.

Hanpumep, pyHKunI0 BeIUCIeHHs (pakToprana MOXKHO 3aIUCcaTh TaK:

int Factorial ( int n )
{
if (n <= 0 ) return 1; // BepHyTs 1
else return n*Factorial(n-1); // PeKypCHMBHEN BEHS3OB
}

OOparure BHUMaHue, 4TO GyHKIMA Factorial BbI3bIBaeT cama cels, eciu n > 0. [ pemeHus
9TOM 3aJjaul MOKHO MCIIOJIb30BaTh M PEKYPCUBHYIO Ipoluenypy (a He pyHKkuuio). Bcnomuum, kak pe-
KypCHBHas IpoLEAypa MOKET BEPHYTh 3HaueHUe-pe3ynbTar? Yepes napameTp, NepeJaHHbIN 110 CChLI-
Ke (B OOBSBICHHN MPOLEAYPHI y €r0 UMEHH CTOWT 3HAK CCBHUIKH &). [Ipy peKypCHBHBIX BBI30BaX IpO-
Leaypa MEHSIET 3TO 3HAUEHHUE.

void Factorial ( int n, int &fact )

{

if (n == 0 ) fact = 1; // pexypcus BakoHUMIIACH

else {
Factorial(n-1, fact); // pexkypcuBHINI BH3OB, cumTaeMm (n-1)!
fact *= n; // n! = n*(n-1)!
}

}

B ornuume ot ¢dyHkmuu, mpouenypa MoXeT (€ciM Hallo) BO3BpallaTh HECKOIBKO 3HAYCHUM-
PE3yIbTaTOB C IOMOIIBIO TTAPAMETPOB, TIEPEIaBAEMBIX 110 CCHLIKE.

gl KoceeHHas pekypcusi

Pexe ucnonbzyercst O6osiee CloXHas KOHCTPYKIMS, KOT/Ia MPOLEAypa BbI3bIBAET caMa cedsl He
HanpsMYIo, a 4epe3 Ipyryio npouenypy (Wi GyHKIH0). DTO ONUCHIBACTCA CIEAYIONICH CXeMOil:

— P — - Q

Taxoii mpuem Ha3bIBACTCSA KOCBEHHAS PEKYPCUSL.

He ponyctum 6eckoHeuHyo pekypcuio!

[Tpu ucnonb30BaHUM PEKYPCUBHBIX MPOIEAYp U (QPYHKIHMI BeJMKa OMAaCHOCTb, YTO BJIOXKEHHbBIE
BBI30BBI OYIyT MPOIOJIKATHCS OECKOHEYHO (3TO MOX0XKE Ha 3aliKiInBaHue nukia while). [lostomy B
TakuX (QYHKIHSIX HEOOXOAMMO MPEIyCMOTPETh yCIOBUE, KOTOPOE MPOBEPSETCS HAa KAKIOM IIare u
3aKaHYMBAET BJIO)KEHHBIEC BHI30BBI, KOT'/Ia IEPECTAET BHIMOJIHATHCS.

Jnst pyHKIMU BBIUMCIIEHUS (hakTopualia TaKUM YCIOBHEM siBisieTcss n <= 0. Jlokaxem, 4To pe-
Kypcus B IpUMeEpe, paCCMOTPEHHOM BBIIIIE, 3aKOHUUTCA.

1. PexypcuBHBIE BBI30BBI 3aKaHYMBAIOTCS, KOT/1a N CTAHOBUTCS PABHO HYJIIO.

2. Ilpu xax1oM HOBOM PEKYPCHUBHOM BBI30BE 3HaUCHHE N yMEHbIIaeTcs Ha 1 (3To cieayeT u3 Toro,
4yTO BBI3BIBacTCs Factorial (n-1,...)).
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3. [MosTomy, ecnu B Havdasie n > 0, TO, MOCTENICHHO YMEHBINASICh, N JJOCTHTaeT 3Ha4YCHHUsI 0 U pe-
KypCHs 3aKaHYHUBACTCH.

PeKprI/IBHaH Inpoucaypa uin (bYHKI_II/IH AOJIKHA COACPIKATh YCIOBUC, ITPU KOTOPOM PECKYP-
CHA 3aKaHYMBACTCA (He MPOUCXOAUT HOBOI'O BJIOKCHHOT'O BI:I3OBa).

Korpa pekypcusi He HyXXHa
IIp1 HOBOM pEKYPCUBHOM BBI30BE KOMIIBIOTEP JETIAET TaK:
1. 3arroMuHAETCA COCTOSTHUE BHIYUCIIEHUI HA JAHHOM JTAall€.

2. B creke (oco0oil obnactu nmaMsTH) CO3/1a€TCs HOBBIN HA0Op JOKAJIBHBIX NEPEMEHHBIX (UTOOBI
HE UCTIOPTHUTH MIEPEMEHHBIEC TEKYIIIETO BHI30BA).

HOCKOHBKy IIPpU KaXJA0M BBI3OBC 3aTPauUMUBACTCA HOBAA IMAMATH U pACXOAYCTCA BPEMsI HA BBI3OB IIPO-
OCeAypbl U BO3BpAT U3 HCC, IMPU UCITIOJIB30BaHUU PECKYPCHU HGOGXOI[I/IMO IIOMHUTB, YTO

|I rJ1y0OuHa peKypcHuM (KOJIUYECTBO BIIOKEHHBIX BBI30BOB) JOJDKHA ObLIA TOCTaTOYHO Mala.

[Iporpamma, HCIONB3YOMIAs PEKYPCHIO C OOJBIION TITyOWHOM, OyJeT BBITIOJHSATHCS TOJTO H MOXET
BBI3BATh MepenoJHeHHue cTeKa (HeXBaTKy CTeKOBOU mamMsTH). [ToaTomy

€CJI 3aJlada MOXET ObITh JIETKO pelleHa 0e3 MCIMOJIb30BaHUs PEKYpPCHUH, PEKYPCHIO HUCIOIb30BaTh
HEXKeNaTEeNbHO.

Hanpumep, 3agaua BerumciaeHus (akropuaia OYeHb MPOCTO PELIAETCS C MOMOIIBI0 OOBIYHOTO ITUKIIA
for (Takoe peleHue ¢ IOMOUIBbIO LIUKIIOB HA3bIBAIOT UMEPAmueHbiM, IUKINUYECKUM):

int Factorial ( int n )

{
int i, fact = 1;
for (1 =2; 1 <=n; 1 ++ )

fact *= i;
return fact;

}

Ota pyHKIMs paboTaeT HAMHOTO OBICTpEe, YeM PEeKypCHUBHAs.

JlokazaHo, uTo Jr00ast peKypCHBHas IporpaMma MOXKeT ObITh HanucaHa 0e3 HCIOIb30BAHUS PEKYP-
CHUH, XOTs TaKasl peajln3alysi MOXKET 0Ka3aThbCs OYEHb CIOXKHOM.

3agaya. CocTaBUTh (GYHKIHMIO U1 BRIYUCICHHS yrcea PuboHau4H f;, KOTOPBIE 33/1al0TCS TaK:
1. fo = 0, f]_ =1.
2. f£i3=f£;,+£; 5, umi> 1.

Hcnonp3oBaHne pekypcuu «B JI00» NaeT (PyHKIUIO

int Fib ( int n )

{
if ( n == 0 ) return O0;
if (n == 1 ) return 1;

return Fib(n-1) + Fib(n-2);
}

3aMeTuM, 94TO KKl PeKypPCUBHBINA BBI30B IIpHU N > 1 MOpoKAaeT emie 2 Bbi30Ba (YHKIIMH, MHOTHE
BhIpakeHUs (urcna PubOoHay4M I MANbIX N) BBIYUCIAIOTCS MHOTO pa3. [loaTomy mpakTH4ecKoro
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3HAYEHHMS ATOT AITOPUTM HE UMeeT, 0COOCHHO 1iyist Oospmux n. Cxema BeuucieHus Fib (5) mokasza-

Ha B BHJIC JIepEBa HUXKE:

Fib(5)
Fiba)/\
Fib(3)
/\ \

Fib(3) Fib(2) Fib(2) Fib(1)=1
Fib(2)‘ Fib(1)=1| |Fib(1)=1 Fib(0)=0| |[Fib(1)=1 Fib(0)=0
/\

Fib(1)=1 Fib(0)=0

3ameTnM, uyTo ovepenHoe uyncio PuOOHAY4M 3aBUCUT TOJIBKO OT JIBYX MPEAbIAYIINX, KOTOpbIe OyieM
xpaHuTh B nepemeHHblx £1 u £2. CHauana npumem £1=1 u £2=0, 3aTeM BBIUUCISEM CIEIYyIOIIEE

yyciio GuboHayyn U 3amMuchIBaeM €ro B MEpeMeHHYI0 X. Tenepp 3HaueHue £2 yxe HE HYKHO U MBI
ckormupyeM £1 B £2 ux B £1.

int Fib2(int n)
{
int i, £f1 = 1, £2 = 0, x;
for (i = 2; 1 <= n; i ++) {
x = f1 + £2; // crnegpymlmee 4YMCIO
£f2 = f1; f1 = x; // cOnBuI BHAYEHUN
}
return x;
}

Takas nponieaypa st 6onbmux n (>20) padotaer B cotHu Thicsd (!!!) pa3 ObicTpee, 4eM peKypCcHB-
Has. BeIBO:

[I TaM, TJIe MOXKHO JIETKO 000UTHCH 0€3 peKypcuu, Halo 0e3 Hee 00XOIUTHCSI.

PeKypCUBHBLIN NOUCK
Bcnomaum 3amady, kotopasi paccMaTpuBaiach Mpu 00CYKICHUH pabOThl CO CTPOKAMU: OIpejie-
JIUTh, CKOJIBKO pa3 BCTPEYAETCS 3aJaHHOE CIIOBO B MPEIJI0KEHUU. PEeKypCHUBHYIO MpOLEAypy MOKHO

OIMCAaTh TaK:
1) wiem nepBoe 3aJaHHOE CJIIOBO C MOMOIIBI0 (DYHKIIMK Strstr; eclid He HAIUIH, TO CTOTI,

2) KOJMYECTBO CNOB = | + KOJIMYECTBO CJIOB B OCTABIIEICS YaCTU CTPOKHU.

int HowMany( char *s, char *word )

{

// wmiueM nepBoe CJIOBO
// He Haumm - 0 ciosB
// OJDHO yXe Haumm,
// wvueM npaneie

char *p = strstr(s, word);
if (! p ) return 0;
return 1 +

HowMany (p+strlen(word) ,word) ;

}

OyHKIMS MOTyYHIach KOPOTKast, MOHATHAsA, HO IO CKOPOCTU paboThI He caMas 3¢ (deKTUBHAsL.
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PekypcuBHble ¢purypbl

MHorue pUCyHKH M KpPUBBIE 3aJa0TCS pEeKypcHUBHO. Paccmorpum
CHayaja npoctermmii mpumep. B 1eHTpe pucyHnka — OonbImas OKpyX-
HOCTh. Ha Hell HaxoAsaTcsi LEHTPBbl YEThIPEX OKPYKHOCTEH MEHBIIEro
MaMeTpa, Ha KaXA0W M3 KOTOPBIX — LIEHTPHI €I1€ YETHIPEX OKPYIKHO-
CTeH ellle MEHbIIEero AuamMeTpa u T.1. Bcero — N pasHbix auameTpoB (N
YPOBHEN PEKYpPCUN).

void RecCircle ( float x, float y, float R, int n )
{
float k = 0.5;
circle ( %, y, R ); // pucyeM OKPYXHOCTL
if ( == 1 ) return; // BCe HapmucoBaum, BHXOX
RecCircle( x+R, y, k*R, n-1); // ueTHpe PEeKYPCHMBHEX BH30Ba
RecCircle( x-R, vy, k*R, n-1);
RecCircle( x, y+R, k*R, n-1);
RecCircle( x, y-R, k*R, n-1);

[Tponienypa i pucoBaHus Takoil (Gurypsl NpuHUMaeT 4 mapamerpa — KOOpJIAMHATHI LIEHTpa Oa-
30BOM OKPYXHOCTH (X,Y), €€ paauyc R U KOJIHMYECTBO YPOBHEH n, KOTOpbIE Hal0 HapucosBarb. Ha
CJEeIYIOIIEM ypOBHE paauyc usMeHsercs B k pa3 (B npumepe — k=0.5), KOJIUYECTBO OCTaBLINXCS
YPOBHEH YMEHBIIAETCS Ha 1, U NEPECUUTHIBAIOTCS KOOPAMHATHI A 4-X OKPY)KHOCTEH CIIETYIOIIETO
YPOBHSL.

BakHo noKazaTh, 4TO PEKypcHs 3aKOHYMTCS. B camom nene, Kak BUIHO W3 IPOLEAYpPHI, IPU
n = 1 pexypcus 3akaHduBaeTcs. IIpy KakIoM HOBOM PEKYpPCHUBHOM BBI30BE KOJIMYECTBO YPOBHEU n
YMEHBIIAETCS Ha 1, MOATOMY €CiM B caMOM Havajle n > 0, TO OHO JOCTUTHET 3HaueHus 1 u pexypcus
3aBepiuutcs. [l Gosblel «3aliuThl OT Jypakay JIydlle YCJIOBHE OKOHYaHMs PEKypCHH 3aIlucarth
TaK:

if ( n <= 1 ) return; ‘

Ecnu sToro He cnenath, peKypcusi HUKOTIa HE 3aBEpIIUTCS (TEOPETUUYECKU), €CIIM B Hayaye 3aJajiu
n<l.

OcHOBHasl MporpaMmMa Mojay4aeTcsi O4eHb KOPOTKOM — B HEW HAJI0 OTKPBITH OKHO ISl TpaQuKH, U
OJIMH pa3 BBI3BaTh Nporeaypy RecCircle.

#include <graphics.h>
// coma Hazo BCTaBUTE NPOLERypYy
main()

{

initwindow (600, 500);
RecCircle ( 300, 250, 100, 3 ); // 3 ypoBHs

getch();
closegraph() ;
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lNMughazopoeo depeso

[MuaropoBo mepeBo 3amaeTcs Tak: «CTBOI» JepeBa — BEPTHKAIIb-
HBIW OTPE30K MIUHOU 1. OT HEro BBEPX CUMMETPUYHO OTXOJAT JABE BET-
KM TakK, 4TOOBI yroa Mexay HUMHU Obul 90 rpamycoB, UX JIMHA paBHA
k*1, rne k<1. Tak moBTOpseTcs ISl 3aJaHHOTO KOJIUYECTBA YPOBHEH.
Ha pucynke moxazano nepeBo [ludaropa mpu k=0.7, umeromee 5
YPOBHEH.

UroObl HanucaTh NPOLENypy, NPUACTCS BCIOMHUTH TEOMETPUIO U
Tpuronomerputo. Ilpome Bcero mnomyyaercs, €CiM HamucaTh (POPMYJIbI
JUISL IPOU3BOJILHOTO YTJIa HaKJIOHa BEeTKU OL. Ecnu (x,y) — KOOpauHATHI
Ha4daJia BCTKH U OHA HAKJIOHCHA 110 OTHOILICHHUKO K I‘OpH3OHTy Ha yFOJI (X,

(x1.y1)

(xy)

TO (GOpMyIBI JUISI ONpEACIICHUS
KOOpAMHAT KOHIIA BETKU (X1,Y:1) [IPUHUMAIOT BUI:

X, =X + L * cos(o)
yvi =y - L * sin(x)

3HaK MUHYC NP BBIYUCIICHUH Y1 TIOSBUIICS U3-32 TOTO, YTO OCh
Y Ui DKpaHa HampaBjieHa BHU3. BeTku cieayromero ypoBHs,
BBIXOJISIIME W3 BEPIIMHBI C KOOpAUHATAMHU (Xi,¥Y1), UMEIOT
YIJIBl HaKJIOHA Oi+7t/ 4 (TpaBast BeTka) U OL-Tt/ 4 (JieBasi BETKa).
He 3a0yzaem Takke, 4yTO Ul UCHOJIB30BaHUs (QYHKIHMHA sin u

COS HaJ0 MOJAKIIOYUTD 3aroJIOBOYHBIN (aiin math.h u nepegaBath UM 3HAYCHHUS YTJIOB B pajiiaHax.
[TapameTpamu npoueaypsl SBISIOTCS KOOPAUHATHI Havyajga 0a30BOH BETKH (X,Y), ee AnuHa L, yroiu
HAaKJIOHA B paJMaHax angle U KOJIMYECTBO YPOBHEH N, KOTOPHIE HAJI0 HAPUCOBATD.

void Pifagor( float x, float y, float L,
float angle, int n)
{
float k = 0.7, x1, yi1;
xl = x + L*cos(angle); // KoOpIMHATE BTOPOI'O KOHIA
vl = y - L*sin(angle);
line (x, vy, x1, vl1); // pucyeMm cTBON
if ( n <= 1) return; // BCce HapmcoBanmM, BHXOR
Pifagor(xl, yl1l, k*L, angle+M PI 4, n-1); // peKypCHUBHEE
Pifagor(xl, yl, k*L, angle-M PI 4, n-1); // BHIBOBEI
}

OcHoBHas InporpamMma BBITJIIAUT IMIPUMEPHO TAK KC, KaK U B MIPCALIAYIIEM IPUMEPE.

MNMepebop BapnaHTOB

OI{Ha N3 TJIABHBIX IMPAKTHYCCKU BaKHBIX O6J'I&CT€I>1, rac NpuMCEHCHUEC PCKYpPCHUH 3HAYUTCIIBHO

yIpOIIAaeT peuieHne — 3aJa4y Ha Tiepedop BapUaHTOB.

g

CoyemaHus

Heo6xoaumo mosry4uTh BCe BO3MOXKHBIE COYETaHHS yncea OT 1 710 K, KOTOpble UMEIOT JUTMHY N

(B mociie0BaTeIbHOCT MOTYT OBITh OJIMHAKOBBIE 31€MEHTHI). [l peleHns 3aJaun BbIACIUM B Ma-
MATH MaccuB A [N]. [IpenctaBum cebe, yTO Bce €ro nepBbie @ JIEMEHTOB (C HomMepamu oT 0 10 g-1)
y’K€ OIpeJIesIeHbl, U HaJ0 HAWTH BCe COUETAHMUs, IPU KOTOPBIX 3TH 3JEMEHThI HE MEHSIOTCS.
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CHauana CTaBUM Ha MECTO 3JIEMEHT C HOMEPOM . I1o ycnoBuIO Ha 3TOM MECTE MOXKET CTOSATh
mo0oe unciio or 1 10 K, MO3TOMY CHayajia CTaBUM 1 M HaXOJWUM BCE BapHUaHTHI, IPU KOTOPBIX g+1
3JIEMEHTOB y>K€ IMOCTaBJIEHbI (371eCh OyJIeT peKYpPCUBHBIN BBI30B), 3aT€M CTaBUM Ha 3TO MECTO 2 U T.1.
Ecnu g=N, TO BCE 3JE€MEHTHI y>K€ NOCTaBJIEHbI HA MECTO, U HAJIO M1€YaTaTh MAaCCUB —OJHA U3 HYKHBIX
KoMOMHanuii roToBa. Hinke nmpuBeneHa peKypcruBHas Mpoleaypa, KOTopasi HCIOIb3yeT MaccuB A [N]
U TleyaTaeT Bce KOMOMHAIIMHU HA SKpaHe.

void Combinations ( int A[], int N, int K, int q )

{
if ( @ == N ) // omHa KoMOMHALMS MOJYydYeHa
PrintData ( A, N );
else
for (int i1i=1; i<=K; i++ ) {
Alql = i;
Combinations(A, N, K, q+l); // pPeKypCHBHEII BHS30B
}
}

Jl1s BBIBO/Ia MaccuBa Ha 3KpaH UCHOJIb3YeTCs TaKkas Mpolenypa:

void PrintData ( int Data[], int N )

{
for (int i = 0; i < N; i++ )
printf ("%2d ", Datal[i]):;
printf("\n");
}

B ocHOBHOI ITporpamMe HaJ0 BBI3BATh MPOLIEAYPY C MApaMeTpoM ¢ = 0, IOCKOJIBbKY HUA OAWH DJIEMEHT
€I1l€ HE YCTaHOBJICH:

#include <stdio.h>
// BJecks Hamo pasMeCTHUTH NPOLEeRYPH
main ()

{
int A[5], N =5, K = 10;
Combinations ( A, N, K, 0 );

g [lepecmaHoeku

CymecTByeT elle oJjHa BECbMa HENPOCTas 3a7ada, KOTopas XOpPOLIO PELIAeTcsl ¢ NOMOIIbIO pe-
kypcuu. [IpeacraBbre, yTo K BaM mpuuuid N rocteid. CKoJIbKO CyIIECTBYET pa3InYHbIX CIIOCOOOB pac-
CaJUTh UX 32 CTOJIOM?

Coopmynupyem ycioBue 3aiaud MaTeMatudeckd. B maccue A[N] 3amucaHbl Lelible YHCIA.
Hano naliTu Bce BO3MOXKHBIE NIEPECTAHOBKM ITHX YHCEN (B IEPECTAHOBKY JOJIKHBI BXOAUTH Bee dJe-
MEHTHI MaccuBa 1o 1 pasy).

Kak u B mpeapiiyiieM npumepe, NpearosokuM, YTO @ 3JIEMEHTOB MaccuBa (¢ HoOMepaMu oT 0
70 g-1) yXe CTOSAT Ha CBOMX MecTax. Torja B MO3UIUH ¢ MOKET CTOSATh JH0O0H U3 HEUCIOIb30BaH-
HBIX 3JIEMEHTOB — UX HaJl0 NepedpaTh B IIMKIIE U BBI3BATh PEKYPCUBHO 3Ty XKe NPOLEAypY, YBEIUUUB
Ha | KOMMYECTBO YCTaHOBJICHHBIX 3JIEMEHTOB. UTOOBI HE MOTEPATh HUKAKOW 3JIEMEHT, B LIUKJIE IS
Bcex i oT g 1o N-1 Oynem nepectaBiarh 3yieMeHTsl A[i] u A[qQl, reHepupoBaTh BCE BO3MOXHbBIE
KOMOMHAIIUHY, a 3aTEM MEHSTh UX MECTaMHU, BOCCTAHABIIMBAsl UCXOAHBIN MOPSAAOK.

57
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Jlns oOMeHa MecTaMu JIByX 3JIEMEHTOB MaccHuBa OyJIeM HCII0JIb30BaTh BCIIOMOTaTeIbHYIO Mepe-
MEHHYIO temp.

void Permutations ( int A[], int N, int q )
{
int temp;
if ( @ == N ) // nepecTaHOBKa NOJy4YeHa
PrintData ( A, N ); // BHBOO Ha 3KpaH
else
for (int i = g; 1 <= N; 1 ++ ) {
temp = Alql; Alql = A[il; A[i] = temp; // AlqQl<->A[i]
Permutations (A, N, q+l1); // PeKypCHMBHEIM BHS3OB
temp = A[ql; Alql = A[i]l; A[i] = temp; // Alql<->A[i]
}
}

g Pa3noxxeHue 4ucna Ha CYyMMY CliacaeéMbiX

3agaua. /lano nenoe yucio S. TpeOyeTcs MOJYyUUTh U BBIBECTH HA SKpaH BCE BO3MOXKHbBIE pPa3/iHy-
HbI€ CIIOCOOBI MPEICTABICHHUS 3TOTO YUCIIA B BUAE CyMMbI HATYypaIbHbIX yncen (To ecth, | +2u 2 + 1
— 3TO OJMH H TOT K€ CIOCO0 pas3yioxKeHus Jucia 3).

Camoe clIO)HOE B 3TOM 3ajladye — Cpa3y UCKIIOYUTh U3 PACCMOTPEHHUS MOBTOPSAIONIUECS MOCIEA0BA-
TeNbHOCTH. J[7151 3TOrO OyieM paccMaTpuBaTh TOIBKO HeyOblearowue TIOCIeI0BATEIbHOCTH ClIaraeMbIX
(Kaxx0€ creayroliee cliaraéMoe He MeHbuie TIPEIbIAYILETO).

Bce cnaraemble OyneM 3amucbiBaTh B MaccuB. {1 3Toro Ham NMOHag0OUTCS MaccuB (HAa30BEM
ero A) u3 S 3JIEMEHTOB, TTOCKOJIBKY CaMO€ JNTMHHOE MIPEACTABJICHUE — 3TO CymMMa S eauHuI]. UToObI He
pacxo1oBaTh MaMsITh 3ps, JIyUIlI€ BBIAEIATh €r0 JUHAMUYECKH (CM. pa3/ien Mpo MacCHUBHI).

[Tycth @ 3memMeHTOB MaccuBa (¢ HoMepamu OoT 0 0 g-1) y»e CTOAT Ha CBOUX MECTaxX, MpHueM
A[g-1]1=m. Kakum MoxeT ObITh creayrolee ciaraemoe — sneMeHT A [gl ? [Tockonbky mocienoBa-
TENbHOCTh HEYOBbIBaIOIIasi, OH He MOXET ObITh MeHbIlne m. C IPyroil CTOPOHBI, OH JOHKEH ObITh HE
Ooublile, ueM R=S-Sg, Il€e Sg— CyMMa IpeaplAyluX 3JICMEHTOB.

OTH pa3MBIILIEHUS NPUBOJAT K CIEAYIOIIEH Hpoueaype, KoTopas MPUHUMAET B IapameTrpax
CyYMMY OCTaBILEMCS 4aCTH, MAaCCHUB IS 3aIIMCU PE3YJbTaTa U KOJIUYECTBO YKE ONPEHAECIEHHBIX dJie-
MEHTOB MOCJICA0BATCILHOCTH.

void Split (int R, int A[], int q)
{
int i, start = 1;
if (R<=0 ) {
PrintData ( A, q );
return;
}
if (g > 0 ) start = A[g-1]; // HOBHM 3JIeMEeHT He MeHplWe A[g-1]
for (i=start; i<=R; i++ ) { // nepebpare BCe mo R
Alql = i;
Split(R-i, A, qg+l); // PeKypCHMBHEI BHSOB
}
}

OcHoBHast mporpaMma BbI3bIBAET 3Ty NMPOLENYPY TaK (MCIONb3yeTCs JUHAMUYECKUIH MacCUB):
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#include <stdio.h>
// Bmecks Hajmo moMecTHTEB npoueaypsl Split m PrintData
main()
{
int *aA, S;

printf ( "BeBeguTe HaTypalbHOE uWMciyo " );
scanf ( "%d", &S );

A = new int[S]; // BHOeIUMTE NaMITH
Split (S, A, 0); // HmolRyYMTE BCE PpaBJIOXEHMUS
delete A; // ocBOGOIMTE MMaMsITH

BbicTpasa copTupoBka (QuickSort)

OauH U3 Ty4dlInuX U3BECTHBIX METOJI0OB COPTUPOBKH MacCUBOB — ObicTpasi copTupoBka Y. Xoa-
pa (Quicksort) ocHOBaHa KaK pa3 Ha MPUMEHECHUH PEKYPCHH.

BbyneM ucxoauTh U3 TOro, 4To CHayajua Jiydlle AejaTh NepecTaHOBKU 3JEMEHTOB MacCcHBa Ha
6onbIoM pacctostHud. [IpeanonoxuM, 9To y Hac €CTh N 3JIEMEHTOB M U3BECTHO, YTO OHU YK€ OTCOP-
TUPOBaHbI B 00patHOM mopsizike. Toraa 3a n/2 0OMEHOB MOKHO OTCOPTHPOBATH MX KakK HAJI0 — CHa-
yaJjla IOMEHATh MECTaMU NIEPBBIM U MOCIEIHUI, a 3aT€M MOCIIEI0BATENIBHO JBUTATHCS C ABYX CTOPOH.
XOTs 3TO CIIPaBEIUTMBO TOJBKO TOT/A, KOT/Ia MOPSAIO0K 3JIEMEHTOB B CAMOM JieJie 00paTHBIH, ITOA00Has
uzies 3aJ0KeHa B OCHOBY anropurMma Quicksort.

HYCTL JaH MacCHUB A U3 n DJIEMEHTOB. BBIGCpeM CHavaJia Hayraza JII000J 3JIEMEHT MacCUBa (Ha-
30BEM €TO x). OOBIYHO BBI6I/IpaIOT CpCI[HI/Iﬁ 3JICMCHT MacCCHBa, XOTA 3TO HE o0s3arenpHo. Ha IIepBOM
OTall€ MbI paCCTaBUM 3JICMCHTHI TaK, YTO CJICBA OT HeKOTOpOﬁ T'paHULIbI HAXOOAATCS BCC YUCIId, MCHb-
¢ WJIN PABHBIC X, a CIIpaBa — OOJIBIIIKME HIIH PaBHBIC X. 3aMeTI/IM, 4TO 3JICMCHTHBI, PaBHBIC X, MOT'YT
HaXOOUTHEC B 00eux JacTsx.

Ali] <= x A[i] >= x

Tenepb 9JICMCHTBI PACIOJIOKCHBI TaK, YTO HU OAUH 3JICMCHT U3 HepBOﬁ TpynIibl IpU COPTUPOBKEC HE
OKa)XeTCS BO BTOPOi W HaoOopot. [lo3aTomMy nanee AOCTaTOYHO OTCOPTHPOBATH OTICIBHO KAKIYIO
4acTh MacCHBA.

Pa3mep oOenx yacreii yaie Bcero He coBmazaaeT. Jlydine Bcero BHIOMPATh X TaK, YTOOBI B 00EHX
qacTsAxX ObLIO paBHOE KOJIMYECTBO 3JIEMEHTOB. Takoe 3HaYeHHE X Ha3bIBaeTCs meduanol maccupa. On-
HaKo Uil TOro, YTOObI HaWTH MeAuaHy, HaJO CHayajga OTCOPTHPOBAaTH MACCHB, TO €CTh 3apaHee pe-
IIUTh Ty CaMyIo 3a/1a4y, KOTOPYIO Mbl COOMpAeMCs peluTh 3TUM criocoOoM. [loaTomy 0OBIYHO B Ka-
YECTBE X BbIOUPAIOT CPEHUI 3JIEMEHT MacCUBa.

bynem mpocMarpuBaTh MaccuB clieBa J0 T€X IOp, MOKA HE OOHApPYKUM 3JIEMEHT, KOTOPBIN
Oosbiie X (M, CJIEIOBATEILHO, JOJKEH CTOSATH CIpaBa OT X), TOTOM CIIpaBa IMOKa HE OOHAPYKUM dJie-
MEHT MEHbIIE X (OH JOJDKEH CTOATH CJIeBa OT X). Termeph MOMEHseM MeCTaMH 3TH JBa JIEMEHTa U
MPOIOJDKMM TIPOCMOTP IO TEX IOp, MOKa JABa «IIPOCMOTPa» HE BCTPETATCS TNIE-TO B CEPEINHE MACCH-
Ba. B pe3ynbrare MaccuB OKakeTcsl pa3OMTBHIM Ha 2 YaCTH: JICBYIO CO 3HAYCHUSMHU MEHBIIUMH MU
PaBHBIMH X, U MPaBYIO CO 3HAYCHUAMHU OOJBIIMMH WIIM PaBHBIMH X. 3aTe€M Takas e Mpoleaypa MpH-
MCHSACTCA K OGCI/IM qacTsaM MacCHBa 10 TCX IIOp, IOKa B Ka)KILOI\/JI HJaCTHU HE OCTAHCTCA OAUH J3JICMCHT (I/I
TaKuM 00pa3oM, MacCuB OyAE€T OTCOPTUPOBAH).

YToObl OHATH CYIIHOCTh METO/1a, paccMOTpuUM mpumep. IlycTs 3agan maccus
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| 78 | 6 | 82 | 67 | 55 | 44 | 34 |
X

BribGepeM B kauecTBe X CpeHUIN JIEMEHT MaccuBa, TO ecTh 67. Haliem nepBblil ciieBa 3J€MEHT Mac-
CHBa, KOTOPBII OOJIbIIIE WJIM PABEH X M JOJDKEH CTOATH BO BTOPOM 4acTH. D10 uucio 78. O603HaYNM
HOMeEp 3TOro 3jeMeHTa uepe3 i. Termepp HaxoauM MEpBBIN CIpaBa 3JEMEHT, KOTOPBIA MEHbBIIE X U
JOJIKEH CTOSITh B NEPBOM yacTH. D10 uncio 34. O603HauuM ero HoMep uepes Jj.

( 78 ) 6 | 82 | 67 | 55 | 44 [ 34 )

i J
Tenepp momMeHsieM MeCTaMHU J1Ba ITHX 1eMeHTa. CaBurasi NepeMeHHyo i BIpaBo, a j — BJIEBO, HaXo-
JIUM CIIEAYIOIYIO Tapy, KOTOPYIO HaJ0 IEPECTaBUTh. JTO uucia 82 u 44.

| 34 | 6 [ 8 )] 6 | 5 [ 44 ] 1718 |

i )
Cnenyronias mapa 3J€MEHTOB JJIsl IEPECTAHOBKU — yucia 67 u 55.

| 34 | 6 | 4 [ 61 X 55 ] 8 | 18 |

i J
ITocre 3ToM NnepecTaHOBKYU AAJBHEUIINN IOUCK IPUBOJUT K TOMY, YTO IIEPEMEHHAs 1 CTAHOBUT-
csi GoJbIle J, TO €CTh MaccuB pa3OUT Ha JBE YacTu. B pesynbraTe Bce 31€MEHTHl MacCUBa, PACIONo-
KeHHbIe JeBee A [1], MeHbIIIe WM PaBHBI X, a Bce npaBee A[J] — Oosblie UM paBHHI X.

| 34 | 6 | 44 | 55 | 61 | 8 | 18 |

Teneps ocTaeTcst HPUMEHUTH TOT K€ CITOCO0 PEKYPCUBHO K MEPBOW U BTOPOM YacTsAM mMaccuBa. Pexkyp-
CUsl 3aKaHYMBAETCS, KOTJa B KaKOM-TO YaCTH OCTAETCS OAUH 3JIEMEHT. DTOT aIrOPUTM PEan30BaH B
IpoLeaype, NPUBEACHHON HUXKE.

void QuickSort ( int A[], int from, int to )
{
int %, i, j, temp;
if ( from >= to ) return; // ycloBMe OKOHYAHUSI PEeKYypPCHUM
i = from; // paccmarpmBaeM snemMeHTH Cc A[from] mo A[tol]
j = to;
x = A[(from+to)/2]; // Bmbpanmu cpenHWM SJIEMEHT
while ( i <= 3 ) {
while ( A[i] < x ) 1 ++; // vueM mapy nIJjss NepeCTaHOBKM
while ( A[j] > x ) j --;
if (i<=3 ) {
temp = A[i]; A[i] = A[j]l; A[j] = temp; // nepecTaHOEBKAa
i ++; // pmBuraeMcst jasnbue
j--:
}
}
QuickSort ( A, from, j ); // copTmpyeM JIeByKW 4YacThb
QuickSort ( A, i, to ); // copTupyeM mnpaByK YacThb
}

Hackonpko 3¢ ¢exTuBHa Takas copTupoBka? Bee onmucanHble paHee crocoObl COPTUPOBKH Mac-
CHBOB MMEJIU MOpANoK O (n?), To ecTh NpH yBenudeHud B 10 pa3 IIMHBI MaccHBa BPEMs COPTHPOBKH
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yBenuuuBaercs B 100 pa3. MoxHo mokazath, u4To Quicksort WMeEEeT B CpeIHEM TOPAIOK
O(n-logn), YTO 3HAYUTENIBHO JIyYIlE.

UYToOBI TOYYBCTBOBATH, 4TO Takoe O(n-logn) u O (n?), MMOCMOTPUTE Ha TaOJIUILy, TJE IPHUBE-

JICHBI YUCIIA, HJUTIOCTPUPYIOIINE CKOPOCTh POCTa JJIsi HECKOIBKHUX Pa3HBIX (YHKIIUH.

n logn n-logn n®
1 0 0 1
16 4 64 256
256 8 2 048 65 536
4 096 12 49 152 16 777 216
65 536 16 1 048 565 4294 967 296
1048 476 20 20969 520 1099 301 922 576
16 775 616 24 402 614 784 281421 292 179 456

Ecnu cumnrath, 4TO YMcia B TaOJIMIIE COOTBETCTBYIOT MUKPOCEKYHIaM, TO JJis 3aaaun ¢ 1048476
3JIEeMEHTaMHU aJIFOPUTMY CO BpeMeHeM paboThl O (log n) motpedyercs 20 MUKPOCEKYH/I, a alTOPUT-
My C BpeMeHeM paboTsl O (n®) — Gonee 12 gHeil.

OpnnHako, 3TOMy aJITOPUTMY NMPUCYIIM U HETOCTaTKHU. Bce 3aBUCUT OT TOro, HACKOJIBKO yIauyHbIM
OyJeT Ha KaXXJOoM Iare BeIOOp X. B nmeanbHOM ciiydae MbI JOJDKHBI BCETJa BHIOMPATh B KAUeCTBE X
MeouaHy — TaKOM AJIIEMEHT, YTO B JIAaHHOM JIMAna3oHe €CTh paBHOE KOJUYECTBO MEHBIIUX U OONBIINX
aneMeHTOB. [Ipu 3TOM KakIblid pa3 30Ha COPTUPOBKH COKpAIAETCS B JIBa pa3a U TpeOyeTcs BCEro
log n npoxoaoB, o0Iee YUCI0 CpaBHEHUN paBHO n-log n. B camom xyamieM citydae (€ciau Mbl Ka-
1IN pa3 HauboIbIIee 3HAYEHHE U3 JaHHOTO JAUANa30Ha) OH UMEET CKOpOCTh O (n?) .

Kpome Toro, 3TOT anroput™, Kak U BCE YCOBEPIICHCTBOBAHHBIE METO/IbI COPTUPOBKH, HEI(DDek-
TUBEH MU MaJibIX n. IHOr1a /U1 COPTUPOBKU KOPOTKUX OTPE3KOB B HErO BKIIIOUYAIOT MPSIMbIE METOIbI
COPTUPOBKH.

Huxe mpuBeneHsl pe3yiabTaThl TeCTa — BpeMs COPTHUPOBKH B CEKYHIaX Ui pa3HbIX HabOpoB
JTAHHBIX TpeMsi criocobamu (1y1st mporieccopa Pentium 120).

61

meTop Bbibopa ObicTpas
n TN OaHHbIX MeTo MNMy3blpbKa

MWH. 3rieMeHTa COPTUPOBKA

BO3PaCTAOIINE 0.199 0.104 0.003

1000 yOBIBaIOIINE 0.226 0.123 0.003

CITyJaiiHbIe 0.235 0.120 0.004

BO3paCTaOIINE 4.698 2.898 0.023

5000 yOBIBaroNme 5.027 2.788 0.024

CITy4YalHbIe 5.275 2.953 0.024

BO3pacTarone 41.319 27.143 0.080

15000 | yOsbiBatorHe 44.945 34.176 0.084

CITyJaiHbIe 44.780 33.571 0.068

Taxum obpazom, A maccuBa pazMepoM 15000 siemeHTOB Metoa Quicksort 6onee yuem B 500 pa3
s deKkTUBHEE, YEM MPSMBIC METOIBI.
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7. CTpyKTYypbI

YTo Takoe CTPYKTYypbI?

Ouenp yacTo npu 00padboTKe MH(pOPMALIUK TPUXOIUTCS paboTaTh ¢ OJ0KaMH, B KOTOPBIX IpHU-
CYTCTBYIOT pa3HbI€ TUIIBI JaHHBIX. Hanpumep, nudopmanus o KHUTE B KaTanore OMOIMOTEKH BKIIIOYa-
eT B ce0s aBTOpa (CUMBOJIbHAS CTPOKA), Ha3BaHUE KHUTH (TOXE CTPOKa), TOJ M3aHus (IL[eI0e YUCIO),
KOJIMYECTBO CTpaHMI] (LI€I0€ YUCIIO0) U T.II.

st XxpaHeHus 3Toi HHGOPMAIH B TAMSITH HE MOIXOAUT OOBIYHBIA MACCHB, TaK KaK B MACCHBE
BCE AJIEMEHTHI JOJDKHBI ObITh OJHOro Tuma. KOHE4YHO, MOXHO HCIIOJIb30BaTh HECKOJIBKO MAacCHBOB
pa3HBIX TUIIOB, HO 3TO HE COBCEM YAOOHO (elaTeiabHO, YTOOBI BCE NAaHHBIE O KHUIE HAXOIMIWChH B
MaMsITH B OJTHOM MECTE).

B coBpeMeHHBIX S3BIKax MPOTPaMMHPOBAHUS CYIIECTBYET OCOOBIA THUI JAHHBIX, KOTOPBIA MO-
JKET BKIIIOYATh B C€0sI HECKOJIBKO 3JIEMEHTOB 00Jiee MPOCTHIX (MPUYEM Pa3HbIX!) THIIOB.

CTpyKTypa — 3TO THII JaHHBIX, KOTOPBII MOXKET BKJIIOYAaTh B CE0sl HECKOJIBKO MOJIeH - SIEMEHTOB
pa3HbIX TUIOB (B TOM YHUCIIE U JPYTUE CTPYKTYPHI).

OnHO U3 TPUMEHEHUHN CTPYKTYp — OpTaHU3aIvs pa3IudHbIX 0a3 JaHHBIX, CTUCKOB U T.II.

O6bsaABNeHne U nHMUManu3aums

[TockonbKy CTPYKTypa - 3TO HOBBIM THI JaHHBIX, €T0 HAJ0 MPEIBAPUTEIIFHO OOBSBUTH B HaUasa
[IpOrpaMMBbI, HAIIPUMED TaK

struct Book {
char author[40]; // aBTOpP, CHMMBOJBHAaslI CTpPOKa
char title[80]; // HasBaHMe, CHMMBOJILHAsI CTPOKa
int year; // Tonm wuBmaHusI, LieJjiIoe YMCJIIO
int pages; // KOmM4YecCTBO CTpPaHMI, LeJoe YMUCIO
}i

[Tpu TakoM OOBSBICHUHM TUIA HUKAKAs MaMATh HE BBIICISICTCS, PEATBHBIX CTPYKTYpP B TAMSTH €IIe
HeT. DTOT (parMeHT MPOCTO CKAXKET KOMIUIISITOPY, UTO B MIPOTPAMME MO2Ym Oblmb HIIEMEHTHI TAKOTO
tuna. Tenepb, KOr/aa HaJo0 BbIACTUTH MaMITh, MbI HAMTUIIIEM

‘ Book b; |

D70 omeparop BBIAEISET MECTO B MAaMATH MOJ OAHY CTPYKTypy Tuna Book u jaet eil ums b (Takum
o0pa3oMm, Book — 3TO Ha3BaHMs THUIIA JaHHBIX (Kak int unn float), ab — 3TO UM KOHKPETHOTO
sk3eMIusipa). [Ipu 3ToM MOXKHO cpa3y 3amucaTh B aMATh HY’)KHOE HayaJbHOE 3HaYEHHE BCEX MIIM He-
CKOJIBKUX TIEPBBIX 3JIEMEHTOB CTPYKTYpHI B (PUTYpHBIX CKOOKax uepe3 3amsaryro. Ilons 3amonHsoTces
MOCJIEZIOBATENIBHO B MOPsiIKE UX OOBsABIeHMS. [lamMsaTh, OTBEleHHAs Ha MOJs, OCTABILIMECS HE3aroJ-
HEHHBIMH, OOHYJIAETCSL.

Book b = {
"A. C. NIywxkmnH",
"I[losraBa",
1998 };
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Pab6oTa c nonsiMu CTPyKTypbl

g Ob6pauweHue no umMeHu

Jiist oOpateHus Ko Bcei CTPYKTYpe UCIOIb3YeTCsl €€ UMsl, a JUis 0OpaleHust K OTACIbHOMY I10-
JI0 MM 3TOrO IOJIS CTAaBUTCS 4Yepe3 TOYKY. DJIEMEHTBI CTPYKTYphl BBOISTCS IOCIEJOBATEIBHO IO
OJIHOMY. 3alOJIHATh UX MOKHO B JIt0O0oM nopsiake. C mojaeM CTpyKTypbl MOKHO padOTaTh TakK ke, Kak
U C TIEPEMEHHOM COOTBETCTBYIOILEIO TUIA: YKCIIOBBIE IEPEMEHHbIE MOTYT y4acTBOBaTh B apu(MeETH-
YECKUX BBIPAKEHUAX, CO CTPOKAMH MOYKHO BBITIOJIHATH BCE CTaHAAPTHBIE OIEpaLIUH.

Book b;
strcpy ( b.author, " A.C. IIywmkmH " );
b.year = 1998;

g§  O6paweHue no adpecy

[TycTps n3BecTeH azipec CTPYKTYpbl B mamsaTH. Kak U3BECTHO, aJipec MOKET OBITh 3allMCaH B yKa-
3areNp — CHEeNHaIbHYI0 IEPEMEHHYIO I XpaHeHus aapeca. /i oOpamieHus K MO0 CTPYKTYPBI 1O
€€ aJipecy UCIOJb3YIOT CIEeIUaIbHbIA ONIepaTop =>.

Book b; // cTpyKTypa B NaMsiTH
Book *p; // ykasaTenks Ha CTPYKTYPY
P = &b; // BammcaThk ajgpec CTPYKTYpH B ykKasaTelb

strcpy ( p->author, "A.C. NywkmH" ); // obpameHme mno amgpecy
p->year = 1998;

BBoa v BbIBOA,

lMoanemeHmMHbIU 6800 U 81800

[Tpu BBOZE ¢ KJIaBHATYpPHI U BBIBOJEC HA DKPaH MM B TEKCTOBBINA (pailll ¢ KaXKIbIM MOJEM CTPYK-
TYpBI HaJ]0 paboTaTh OTAEIBHO, KaK ¢ OOBIYHOM NepeMeHHOM. B mpuBeeHHOM npuMepe JaHHbIE BBO-
IATCS B CTPYKTYpy b Tuma Book C KjaBUaTyphl U 3alMCHIBAlOTCS B KOHEI TEKCTOBOro (haiina
books.txt.

Book b;
FILE *fp;
printf ("ABTop ");
gets(b.author) ;
printf ("HasBaHme KHUTK ") ;
gets(b.title);
printf ("Tog msmaHusi, KOJ-BO CTpaHuL ");
scanf ("%d%d", &b.years, &b.pages );
fp = fopen("books.txt", "a"); // pmonucaTer B KOHel bdamnna
fprintf (fp, "%s\n%s\n%d %d\n",
b.author, b.title, b.years, b.pages );
fclose ( fp ):;
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§  Paboma c 080UYHbIM ¢halsioMm

CTpyKTyphl O4€Hb YJIOOHO 3alKChIBaTh B JBOMYHBIE (aillibl, MOCKOIBbKY MOXHO 3a | pa3 npouu-
TaTh WM 3allMCaTh CPa3y OJHY WIH AK€ HECKOJIBKO CTPYKTyp. BCIOMHUM, 4TO IIpU YTEHHUU U3 JBO-
n4HOro Qaitna pynkuuu £read Hazmo nepenaTh ajpec Hy>KHOM 061acT namMsaTH (KyAa 3anucaTh Ipo-
YUTaHHBIE JJAHHBIE), pa3Mep OJHOro OJI0Ka M KOJIMYECTBO TakUX OJOKOB. J[j1st TOro, 4roObl HE BBIYMC-
JSITH pa3Mep CTPYKTYPbI BPYUHYIO (MOXHO JIETKO OIIUOUTHCS ), IPUMEHSIOT oneparop sizeof.

Book b;
int n;
FILE *fp;
fp = fopen("books.dat", "rb"):;
n = fread (&b, sizeof(Book), 1, £fp):;
if (n==0) ¢
printf ( "Ommbxa npm uTeHMM M3 danna" );

}
fclose ( fp );

MoxHo 0bIIO Takke BMecTOo sizeof (Book) Hammcath sizeof (b), nmockonbKy 3amuck b — 310
KakK pa3 OJUH 3K3eMIUIIp CTPYKTyphl Book. dyHkiusa £read Bo3BpallaeT 4ucio yIa4yHO IIPOYUTAH-
HBIX DJIEMEHTOB (B HalleM cilydae — cTpykTyp). [loaToMy eciu B ipuMepe nnepeMeHHasi n paBHO HYJIIO,
YTEHUE 3aKOHYMIIOCh HEYJauHO U HaJI0 BEIBECTU COOOIIEHUE 00 OImmnoOKe.

JUist 3amucH CTPYKTYphI B IBOMYHBIHN (aiin ucronb3ytoT pynknuto fwrite. Ee mapamerpsr — Te
xe, uto n 'y fread. [Ipumep HIDKe MOKa3bIBaeT A00OABICHHE CTPYKTYPHI B KOHEI IBOMYHOTO (haiina
books.dat.

Book b;
FILE *fp;

// BOeck HamoO BaNOJIHUTE CTPYKTYPY
fp = fopen("books.dat ", "ab"):
fwrite (&b, sizeof(Book), 1, £fp):;
fclose ( fp );

KonupoBaHue

3anaua. [1ycTs B maMsATH BBIJEICHO IBE CTPYKTYPHI OJIHOTO TUIIA U B OJIHY U3 HUX 3alIMCaHbl KAKUE-TO
naHHble. Tpebyercs: CKOMMPOBaTh BCE TaHHBIE U3 MIEPBOM CTPYKTYPHI BO BTOPYIO.

[Tycth cTpyKTyphl UMEIOT THII Book M Ha3bIBaloTCs bl u b2. CymecTByIOT Tpu crocola peuieHus
9TOM 3a1a4un. CaMblii CIIOKHBIA — KOMMPOBAHUE KaXKJJOT0 TOJIS OTIENBHO:

Book bl, b2;

// 3Bmecks BanosHseM CTPYKTypy bl
strcpy ( b2.author, bl.author );
strecpy ( b2.title, bl.title );
b2.year = bl.year;
b2.pages = bl.pages;

MOo3KHO HCTIONB30BaTh ClIEHUATbHYIO (PYHKIMIO memcpy, KOTopasi yMeeT KOUPOBATh OJIOKU MaMsITH.
Jl1st ee KCTIOIb30BaHMs HAA0 MOAKIIOYUTE K MPOTpaMMe 3arojI0BOYHBIN (aiii mem. h.

#include <mem.h>
Book bl, b2;
// BOeck HYXHO BaloOJIHUTE CTPYKTypy bl
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‘ memcpy (&b2, &bl, sizeof(Book)); // kyma, OTKyIma, CKOJBKO 6amT ‘

Cawmplil npocToit ciocod — TpeTuii. JlocTaTOYHO MPOCTO HANKCATh

\ b2 = bil; \

[Tpu 3TOM TIpOrpaMMa CKOTHPYET OJHY CTPYKTYPY B APYTYIO «OHT B OMT». 3aueM ke paccKa3bIBaTh
po ocTaibHble ABa crnocoda? Tonbko JUIst TOro, 4YToObl MOHATh, KaK 3TO Bce padOTaeT, MOCKOJIBKY
HEMOHUMAaHUE BEJIET K TPYIHOYJIOBUMBIM OHIMOKaM.

MaccuBbl CTPYKTYp

CTpyKTyphl ciyaT A o0paboTku 0oiblIoro oobeMa MH(pOpMAaIMK, TO3TOMY Yallle BCEro B
porpaMMe MCIOJIb3YIOTCS MacCUBBI CTPYKTYp. OHM OOBSBIAIOTCS Tak ke, Kak OOBIYHO, HO Tpe/Ba-
PUTETBHO (BBIIIE) HAZIO0 OOBSIBUTH CaMy CTPYKTYPY Kak HOBBIM THT TaHHBIX.

Jliis oOpaleHus K MoJIt0 CTPYKTYpPhI TAKXKe UCIOJIb3YIOT TOUKY, HO TEIEph Ha/l0 YKa3aTh B KBaJ-
paTHBIX CKOOKax ele HoOMep HY>KHOU CTPYKTYpbI, HaIpUMeEp

Book A[20];

A[l2] .pages = 50;
for ( i=0; i<20; i++ ) // uuMxn Do BCeM CTPYKTypaM B MacCHUBAa
puts(A[i] .title); // BHBeCTM HaBBaHME KHUIM

Ecnu BbI paboTaeTte ¢ JBOMYHBIMH (haillaMu, TO YTEHHE M 3alIUCh BCEI'O MAacCHBA CTPYKTYP BbI-
HOJIHSIETCS B OJHY CTpouKy. [TokaskeM nmpuemsl paboThl C JBOMYHBIM (ailjioM Ha MpUMeEpe 3a1auH.
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3anaua. B daiine books .dat 3amucansl CTpyKTypbl TUNIa Book. M3BecTHO, 4TO UX HE 6oJbiie 100.
TpebyeTcst mpoYnTaTh UX B MAMATH, Y BCEX KHUT YCTaHOBUTH 2009 roj M3JaHus U 3arnucaTb 0OpaTHO
B TOT K€ (aiin.

[TockonbKy 1O yCIOBHIO U3BECTHO, UTO CTPYKTYp He Oosbiie 100, 3apaHee BblAeNseM B MaMITH Mac-
cuB Ha 100 cTpykTyp.

|  Book b[100]; |

[Ipu urennn u3 daiina neitaemcs untath Bce 100 cTpykTyp:

‘ n = fread ( &b[0], sizeof(Book), 100, fp ):; ‘

YroObl OnpeAeanTh, CKOJIBKO CTPYKTYP OBLIO B J€MCTBUTENLHOCTH MPOYUTAHO, UCIIOIB3YEM 3HAUCHHE
n, kotopoe QpyHkuus £read Bo3BpallaeT B KauecTBe pe3yibrata. BoT nmonxas nporpamma:

#include <stdio.h>
struct Book { // Ob6BsIBJIeHMe HOBOI'O THIIA HOAHHEIX
char author[40];
char title[80];
int year;
int pages;

};:
main()
{
Book b[100]; // BHOeNeHMe NaMATH IO MaCCHUB CTPYKTYP
int i, n;
FILE *fp;
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fp = fopen("books.dat", "rb");
n = fread(&b[0], sizeof (Book),
fclose ( fp );

100, fp);

// unraem 100 cTpPyKTyp
// npouMTanM n WTr.

b[i] .year = 2009;

for ( i=0; i<n; i++ ) // o6pabaTmBaeM BCe, UYTO MNPOYMTAIN

fp = fopen("books.dat", "wb"):;
fwrite ( b, sizeof(Book), n,
fclose ( fp );

fp );

// BanucmEBaeM n wmT.

,uVIHaMI/I‘-IeCKOG BblaerieHne namMmaTun

[Ipennonoxum, 4To HagO CO3/aTh MAacCUB CTPYKTYp, pa3Mep KOTOPOIO BBISCHSETCS TOJNBKO BO

BpeMs paboThl mporpammsl. J{is 3Toro Hazio
1) OOBSIBUTH MEpEMEHHYIO TUIIA YKa3aTelb Ha HY>KHbII TUII JaHHbIX;

2) BBIJACIIUTD MMaMAThH € IIOMOLIBIO OIICPATOPA new U 3alIOMHUTH aApCC BbIACICHHOTO 6J'IOK8.;

3) HCIIOJIB30BAaTh HOBYIO 00/1aCTh KaK OOBIYHBIA MaCCHB.

Book *B;
int n;
printf ("Ckoseko y Bac KHMT? ");
scanf ( "%d", &n ); // BBOAMM palBMep MaccuBa
B = new Book[n]; // BmOeJyisieM NaMsaThb

// Bmecks paboTaeM C MaccMBOM B, Kak OOGBIYHO
delete B; // ocBobBoxmaeM MNaMsiThL

WNHorna tpebGyeTtcs BBIACINUTD B MaMSITH OAHY CTPYKTYpY. [Ipu 3TOM MBI osTyyaem ee aapec, Ko-
TOPBIN 3alMCBIBAEM B IICPEMEHHYI0-YKa3aTenb. Kak MoMy4YuTs TOCTYII K IOJIIO CTPYKTYPBI?

OnavH U3 BapHaHTOB — «pPa3bIMEHOBATBHY» yKa3aTelb, TO €CTh OOPAaTUThCA K TOM CTPYyKType, Ha
KOTOPYIO OH yKa3biBaeT. Eciu p — ykazaTenb Ha CTPYKTypy Tumna Book, TO 0OpaTHTbCS K €€ IOJII0
author MoXxHO Kak (*p) .author. Dra 3anuck 03HauYaeT «MHE HY»KHO IoJjie author Toil cTpyk-

TYpbl, Ha KOTOPYIO YKa3bIBAET yKa3aTelb P».

B s3p1ke Cu cymiecTByeT U APYroi crmocod 0OpaTUTHCS K MO0 CTPYKTYPBI: MOKHO HAIUCATh U
p->author, 4ro 3HA4YHUT TO Xe camoe, 4To U (*p) .author, HO Oojnee moHATHO. B cnenyromem
MpUMEpPE TUHAMUYECKH BBIICISIETCS MaMATh Ha | CTPYKTYpy, €€ MOJsi CYMTHIBAIOTCS C KIIABUATYPHI, U

3aTeM CTPYKTypa 3aliChIBaeTCs B KOHEL TEKCTOBOrO (ailiia books . txt.

Book *p;
FILE *fp;

P = new Book;
printf ("AsTop ");

gets ( p->author );

printf ("HasBaHme KHUTU ");
gets ( p->title );
printf ("Tog usgauus,
scanf ("%d%d",

KOJN-BO cTpaHul ") ;

&p->year, &p->pages);

// BHOenmuTE naMaTe Ha 1 CTPYKTYPY
// BBOXI 1moJjiel uepes ykasaTelb

fp = fopen("books.txt", "a");

// pmonmumcaTe B KOHel damna

fprintf (fp, "%s\n%s\n%d %d\n",

// obpameHue uepes ykalaTelyb
p->author, p->title, p->year, p->pages);

fclose ( fp );
delete p;

// ocBoboIMTE IaMATH
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CTpyKTypbl Kak napamMmeTpbl npoueayp

CTpyKTypBl, TaK ke, KaK U JII0ObIe IPYTHe TUIIBI, MOTYT OBITh TapaMeTpaMu (YHKITUH U TIpolie-
nyp. B aTom paznene OyayT mokaszaHbl TpH crioco0a mepefadu CTPYKTYp B Mpouenypbl U GyHKIUU U
ONMCaHbl UX OTIMUMs. PaccMoTpuM mpouenypy, KOTopas 3allMChIBacT B I0JE year (roJ U3JaHUs
KHUTH) 3HaueHue 2009.

lMepedaya no 3HavyeHuro

Ecnu napametp nporenypsl 0OObsIBICH Kak:

void Year2009( Book b )
{
b.year = 2009;
}
main ()
{
Book b;
Year2009 ( b );
}

TO Tipu padote nponeaypsl cozmaercs KOITMS »Toit cTpyKTypsl B cTeKe (CHeaibHOM 00JIacTH Ta-
MSITH, TJ€ XpaHATCS MapaMeTpsl U JIOKaJbHbIe TIEpEMEHHbIEe MpoLeayp U (PYHKIHMI) U mpoleaypa pa-
OoraeT ¢ 7Toii Konuel. Takoi OaX0/] IMEET JBa HEIOCTATKA:
1) Bo-mepBBIX, TpOLEIYypa HE U3MEHSET IMOJs CTPYKTYPHI B BBI3BIBAIONICH MpPOrpaMMe; 3TO 3Ha-
YHT, YTO B HAIIIEM CJIy4ae 3ajJaya peuaeTcsi HeBEpHO;
2) BO-BTOPBIX, CAMOE TJIABHOE — CTPYKTYPBI MOTYT OBITh IOCTATOYHO OOJBIINX Pa3MEPOB, U CO3-
JaHMe HOBOM KOMHUU MOKET MPHUBECTH K HEXBAaTKE MECTa B CTeKe, TJIe CO3/1al0TCs JIOKAIbHbIE
MepeMEHHBIE.

lMepedaya no cchbiyike

[TosToMy Harie Bcero mapaMeTPhI-CTPYKTYpPBI MEPENalOTCs B MPOIeypbl U (pyHKIUU 10
cevike (MIpU OOBABICHUH 32 UMEHEM THUIIA CTPYKTYPbI CTABSAT 3HAK &).

void Year2009( Book &b )
{

b.year = 2009;
}

B sToMm ciyyae gakTHuecKu B IpOLEaypy MepenaeTcs adpec CTPYKTYphI H Mpolieaypa paboTaeT ¢ TeM
e PK3EMIUIIPOM, UYTO U BbI3bIBarOLIast nporpamma. [Ipu 3ToM Bce U3MEHEHMs], ClieIlaHHbIE B IIPOLIETY-
pe, ocratoTcs B cuiie. Paborta co cTpyKTypoii-napaMeTpoM BHYTPH MPOLEAYPbI U BBI30B 3TOM MpoIie-
Zypbl U3 OCHOBHOM IIPOrpaMMbl HUKAaK HE OTJIMYAIOTCS OT MPEbIAYIIET0 BapuaHTa.

lMepedaya no adpecy

[lepenaua 1o cchlIKe BO3MOKHA TOJIBKO IMPHU HMCHOJB30BaHUM si3bika Cu++ (OHAa HE BXOJIUT B
ctanaapt s3bika Cu). Tem He MmeHee, B kinaccuyeckoM CH MOXKHO IepeaTh B KauecTBE MapameTpa
aopec cTpykTypsl. [Ipr 3TOM 00paiaThcs K MoJsM CTPYKTYPhI BHYTPHU MPOLIEYPhl HaJI0 Yepes ornepa-
TOp =>.
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void Year2009( Book *b ) // mapameTp - agpec CTPYKTYPH
{
b->year = 2009; // obpamenme no agpecy (dUepes ykaBaTens)
}
main()
{
Book b;
Year2009 ( &b ); // nepegmaercss ampec CTPYKTYPEH
}

CopTupoBKa Mo KN4y

[TockosbKy B CTPYKTYpbl BXOJUT MHOTO I0JIEH, BOZHUKAET BOIIPOC: a KaK UX COPTUPOBATH? DTO
3aBHCUT OT KOHKPETHOH 3a7au, HO CYHIECTBYIOT OOIIME MPUHIIMIIBI, O KOTOPBIX MBI M OyJIeM TOBO-
PHTb.

Jlis cOpTUPOBKM BBIOMPAETCS. OJTHO U3 IMOJIEH CTPYKTYpbI, OHO HA3bIBACTCS KIIOUEBbIM NOJleM
WIN TIPOCTO Ktouom. CTPYKTYpbl pacCTaBISIOTCS B ONPECICHHOM MOPSAIKE 10 3HAYEHUIO KII04e8020
noJis, COAEPKUMOE BCEX OCTAJIbHBIX M0JIEH UTHOPUPYETCS.

W eme ogna npobnema — npu COPTUPOBKE AJIEMEHTHI MaccuBa MEHSAIOTCS MecTaMHu. CTPYKTypbl
MOTYT OBITh JOCTAaTOYHO OOJBIINX Pa3MEPOB, U KOMMPOBAHUE ITHX CTPYKTYp OyAeT 3aHMMAaTh OYEHb
MHoOro BpemeHu. [loatomy

[I CopTHPOBKY MacCHBa CTPYKTYP OOBIYHO BHITIOJHSIOT 10 YKA3AMENsM. ‘

MBI ye UCIOB30BaIM 3TOT IPUEM ISl COPTUPOBKH MAaCcCHBAa CUMBOJIBHBIX CTPOK. B mamsaru popmu-
pyeTcs MAacCHUB yKas3aTelled P, W CHadajla OHHM yKa3bIBAIOT HAa CTPYKTYpPBI B MOPSAJIKE PACIIOIOKECHUS
UX B MacCHMBE, TO €CTh yKa3aTesb p [1] yka3bIBaeT Ha CTPYKTYpYy C HOMEPOM i. 3aTeM OCTaeTCs TONb-
KO PacCTaBUTh yKa3aTeNU TaK, YTOObI KIFOUEBbIE M10JI1 COOTBETCTBYIOIUX CTPYKTYp ObUIN OTCOPTHPO-
BaHbl B 33/J1aHHOM mopsake. s pemeHus 3aaayu y1o0HO OOBSABUTH HOBBIN THIl JaHHBIX PBook —
yKaszaTellb Ha CTpYKTypy Book.

typedef Book *PBook;

[Ipumep HUKE TOKA3bIBAET COPTUPOBKY MAcCHBa CTPYKTYp IO IOJly BblTycka KHUT. OCHOBHOM anro-
PUTM COPTHPOBKHU Maccusa ykazamenel 3aJ10)KEH B Mpolenypy SortYear, KoTopas UMeEET JBa Ia-
pameTpa — MacCUB yKa3aTeJell U YUCIIO CTPYKTYP. 3AECh UCTIONb3YETCSI «METOJ ITY3bIPbKa».

void SortYear ( PBook pl[], int n )
{
int i, j;
PBook temp; // BCIOOMOTATEJNIBLHHM yKasaTelb
for (1 =0; i < n-1; i ++ ) // copTmpoBka
for ( J = n-2; j >= 1; j -- )
if ( p[j+l]l->year < pl[jl->year ) // ecnmum ykaBaTejyu CTOST
{ // HempaBMIIBHO, TO...
temp = pl[jl; // nepecTaBuTE UX
plil = p[j+1];
plj+1l] = temp;
}
}

OcHoBHasi mporpamMma, KOTopasi BBIBOJUT Ha 3KpaH MH(POpPMAIMIO O KHUrax B MOPSAKE UX BBIXOAA,
BBITVISIIUT IPUMEPHO TAK:
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#include <stdio.h>
const int N = 20;

struct Book { // HOBHM THI AAHHEX - CTPYKTypa
char author[40];
char title[80];
int year;
int pages;
}:
typedef Book *PBook; // HOBEM TWUII JaHHHX — yKasaTeNlk Ha CTPYKTYPY

// BOpeck Hano PacCHOJIOXKMTE HNpouenypy SortYear
main ()

{
Book BI[N]; // MaccuB CTPYKTYP
PBook p[N]; // MaccuB ykasaTelen
// Bmeck HYXHO SalOJIHUTL CTPYKTYPH

for (i =0; i < N; 1 ++ ) // HavalnesHasi pacCTaHOBKa yKasaTejemn
pli]l] = &B[i];

SortYear ( p, N ); // copTupoBkKa MO yKasBaTeJsM

for ( i=0; i<N; i++ ) // uuMka mo BCeM CTpPyKTypam
printf ("%d: %s\n", // BHBOI uepes ykalaTenmu
pli]l->year, pl[i]l->title);
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