A3bIK nporpammmpoBaHms C++

Jlekuna 5

YKazartenu

[InHaMmmn4yeckmne maccuBbl

ObnacTb BUOAMMOCTU NEPEMEHHbBIX
dopmanbHble apryMmeHTbl PyHKLUN



YKa3artenu

YKasaTtesib — 9T0 OObEKT, KOTOPbIN YKa3blBaeT Ha OPYron OOLEKT, T. €. COOEPXKUT
agpec aToro gpyroro obbekTa

int* p;
int *q;
[onyckatTca 06e dopMbl 3annucu, HO BTopast NpeanoyYTUTESTIbHEN

anCBOeHVIe 3HaA4Y€eHUNA yKaaaTtersnto.

int i=3;
int *p = &i; & - onepartop B3ATUA agpeca
int * > int
P . 3
BHumaHwme: ; ;
int *p, i i — umeeT Tun int

p = &i;



Pa3biMeHOBaHMe yKasaTtenen

#include <iostream>
using namespace std;

int main() {
int* p;
int j=4;
p = &j;
cout << *p << endl;

cout << *p << ““ << j << endl;

if (p!=0){
cout << “Pointer p points at “ << *p << endl;

}

return O;

*p — onepaumna pasbiMeHoBaHuA (“dereference”) ykasatens anga gocrtyna K 0O6bLekTy
*P MOXET ObITb UCNOMb30BaH Cnesa U cripaBa OT 3HaKa NPUCBOEHUS

ecnu p paseH 0, TO 3TO HYMNb-NOUHTEP

pa3blIMEHOBbLIBaHWE HYIb-NOMHTEPA NPMBOAUT K aBapUMHOW OCTaHOBKE NporpamMmmel



YkazaTtenu n MmaccuBsbl

PaccmoTpum maccus: float x[5];
X[0] X[1] X[2] X[3] x[4]
float float float float float

float * T

B C/C++ x aABnsieTca ykasaTerniemM Ha rnepsblil afieMeHT MaccuBa

*x 1 x[0] — ogHO 1 TO Xe

X 1 &x[0] — oaHO 1 TO e

OOCTYN K 3rieMeHTaM MaccmBa MOXET OCYLLECTBNATLCA N06bIM cnocobom

HO X OCTaeTcs naeHTndmMKkaTopomMm Maccmea, 1 K HEMY He MPUMEHSAIOTCA npasuna
paboThkl C yKasaTtensamm




ApUPMETUKA yKasaTeneun

,D,OCTyI'I K 3JIeMeHTaM MacCCnBa MOXET OCYLECTBIATbLCA C MNOMOLLbIO y|<a3aTene|7|:

float x[5];
float *y = &x[0];
float *z = x;

y aBnsetca ykasartenem Ha x[0]

* Z TaKxe gaBnsercd ykasatenem Ha x[0]

* y+1 aBnderca ykasatenem Ha x[1]

* noatomy *(y+1) n x[1] ocyLLecTBnsAT 4OCTYN K OAHOMY 1 TOMY Xe OObekTy
* y[1] — aTO COKpaLlueHHasa 3anucb *(y+1)

* C yKasaTrensmMm MOXHO COoBepLUaTb LIENOYUCIIEHHbIE ONepaLun CroXeHus,
Bbl4MTAHMNA U CpaBHEHUS



[Tpnmepsl (1)

CyMMUpoBaHMe arieMeHTOB MaccmnBa 6e3 Ncnosib30BaHMA ykasatenem
B CTUnNe a3blka ®PopTpaH:

float x[5];
double sum;
inti;
/[ ... onepaTopbl 3aMofMHEHUS ANEMEHTOB MaccuBa X
sum = 0.0;
for(i=0; i<5;i=i+1){
sum = sum + X([i];

}

CymMmmunpoBaHne anemMeHToB Mmaccuaa B ctune C++:

_ * SUM JeKnapupyeTcs HENoCPEACTBEHHO

float X[5]’ nepen ncnorb3oBaHNEM

/... ornepartopbl 3arioyfiHeHNA 3aNeMeHToB MacCnBa X *  SUM UHULMANU3NPYETCH B MOMEHT

double sum = 0.0; [eKknapvpoBaHus

for (inti=0; i<5; i++){ * VCMOMb3YeTCs i++ NS HapalLMBaHms
sum += xil; nepemeHHoN Lkna

) * KCMoMb3yeTca sum += Ans noacyeTa

CYMMbI 311EMEHTOB



[Tpnmepsbl (2)

CymMmMumnpoBaHue arneMeHToOB MaccuBa C UCMONb30BaHNEM yKa3aTenemn
B cTune s3blka ®optpaH/C:

float x[5];
float *y;
double sum;
inti;
/[ ... onepaTtopbl 3aMofMHEHUS ANEMEHTOB MaccuBa X
sum = 0.0;
y=x
for(i=0; i<5;i=i+1){
sum = sum + *y;

y=y+1;
CyMMmnpoBaHMe 3r1eEMEHTOB MaccmBa C UCMNOSb30BaHNEM yKa3aTenen B ctune C++:
float x[5];
* [JeKnapvpoBaHue NepeMeHHbIX
I... (3r|e_pa.Topb| 3anoriHeHna 35IEMEHTOB MaccuBa X POV3BOANTCS, HEMOCPEACTBEHHO Nepes
float *y = x; UX UCMOMb30BaHNEM
double sum = 0.0; * MCMOMb3YITCA onepaTopbl MHKpeMeHTa
for (int i=0; i<5; i++) { * MCNONb3yeTca onepaTtop CroOXeHud C
sum += *y++; MHKPEMEHTOM +=

}



[TpuMepbl cTUNEN 3anncu

Ctunb “©opTpaH’
sum = sum + *y;
y=y+1;

Ncnonb3yem onepatop NPUCBOEHUS CO CMOXEHNEM

sum +="*y;
y=y+1;

Ncnonb3yem onepatop NOCTPUKCHOIO MHKPEMEHTA

sum +=*y;
y++;
KomMOnHmnpyem noCTOUKCHBIM MHKPEMEHT U pa3biMEHOBLIBAHNE

sum += *y++;

* MOHWMaHWEe TaKoro CTUMS 3anucu TpebyeT BpeMeH!
* 0COGEHHO Npu pasbope Yyxux Nporpamm
* 3TW CTUIM 3aMUCK HE BNUSIIOT Ha NPOU3BOAUTENBHOCTb NPOrpammbl



[Tpmepbl apuPMETUKN yKasaTeneu

OOpaTHbIN NOPSAA0K ANIEMEHTOB B MaccuBe

float x[10];
/[ ... onepartopbl 3anofHEHUA SfIEMEHTOB MaccmBa X
float *left = &x[O];
float *right = &x[9];
while (left < right) {
float temp = *left;
*left++ = *right;

*right-- = temp;
}
3aHyneH|/|e AJIieMeHTOB MaCCunBa
float x[10];

float *p = &x[10]; // 1?
while (p != x) *--p = 0.0;

* B (pM3MKe penKo MCNonb3yeTcs Takasa CrioxHasi Ans NOHMMaHUSA 3anncb
* 0ObIYHO 3TO CTUMb OMbITHLIX MPOEeCcCUoHanbHbIX NporpaMmmucToB Ha C/C++



[1nHamn4yeckme maccusbil

B C++ MOXHO AMHaMMN4YecKkn 3agaBaTb MacCcuBbI

float *x = new float[n];

* nNew — oriepartop A3blka C++, KOTOprIZ BO3BpalWlaeT yKka3aTtesib Ha BHOBb CcO30aHHbIN OObEKT

* N — nepemeHHas, onpegensarLas pasmMepHOCTb MaccuBa
* B a3blke C Ta e onepauns nposoannachb ¢ Mcnosib3oBaHNeM cuctemHon pyHkumm malloc( )

float *x = (float *)malloc( n*sizeof(float) );

B a3bike C++ anga yganeHns auHaMmmnyeckn co3gaHHOro Mmaccuaa UCMosb3yeTcs
onepartop delete

delete [] x;

B a3bike C gnsa ncnonb3oBanacb cuctemMHas pyHkuns free( )

free (x);



ObnacTtb BngmnmocTtn (1)

void func () {
float temp = 1.1;
int a;
int b;
std::cin >> a >> b;

if (@ <b)
{ inttemp = a; //aTo nokanbHasa nepemMeHHas temp
std::cout << 2*temp << std::endl;
} [/ Bnok 3akoH4uncs, fiokanbHas nepeMeHHada temp yHUYTOXeHa
else
{ inttemp = b; //gpyraga nokanbHas nepeMeHHada temp
std::cout << 3*temp << std::endl;

}

std::cout << a*b + temp << std::endl;

* Kaxpgad napa urypHblx ckobok { } onpenenseT HOBYO 0b6nacTb BUOUMOCTH
* nobas nepemMeHHasq, onpeaerieHHada BHyTpyn obnact BUAUMOCTM,
YHUYTOXaETCS MO BbIXo4y N3 3Ton obnacTu



Obnactb BUANMOCTHU (2)

for (inti=0; i<count; i++) {
if (a[i] < 10) break;
}

std::cout << i << std::endl:

nepeMeHHas i onpegeneHa BHyTpu umnkna for

eCIin HET pyroro onpeneneHuns i, To KOMMUIISATOP Bbl4acT OLNOKY
ecnu i onpegeneHa ewe 1 BHe Uukra for, To Takas cutyauust MOXeT
oKasaTbCs HeonpeaeneHHoW: pasHblie Bepcuun komnunatopos C++
no-pasHoMy ee obpabatbiBatloT

nyywe nsberatb TakMx HEOAHO3HAYHbBIX KOHCTPYKLNK



dopmanbHblie apryMeHTbl QYHKLINA

void func (int i, float x, float *a) {
i =100;
x =101.0;
a[0] = 0.0;

}

intj=1;

intk = 2;

float y[ ] = {3.0, 4.0, 5.0};
func (j, k, y);

YyeMy OydeT paBHa npemMeHHas j nocne BbidoBa yHkuum func( ) ?

B A3blkax C/C++ aprymeHTbl nepenatoTcs No 3Ha4eHuto, No3ToMy j U K He NU3MEHSTCS

i, X 1 a — popmarbHble apryMeHTbl B obrnacty Bugumoctn doyHkumm func( )

MOMEHT BbI30Ba func( ) KOMNUIIATOP reHepupyeT Ko ANA uHuumnanmsaumm apryMmeHToB:
inti=j;
float x = k; /[ npeobpasoBaHue TUnNa
float *a =y; // ykasaTenb Ha MaccuB

noatomy y[0] ctaHeT paBHbim 0.0



[lpakTnyeckaqa 3agadva (necs

Hanucartb nporpamMmmy nMHeMHoro douta no Mertoay

HanMmeHbLnx kBagpaTtos (MHK):

« BBO[ C KnaBuaTtypbl KOOpAMHAT TPEX TOYEK Ha NITIOCKOCTU (X, V),
i=1,2,3

* METOOOM HaMMeHbLUMX KBa4paToB Yepes3 HUX Hago NpoBecTur
npaAMyto y(x) = a*x + b, roe a n b — uckomble KO3PPULMEHTDI

* MHK 3aknio4aeTtca B MMHUMU3ALUM CyMMbl KBaapaToB
OTKINOHEHWUN 3a4aHHbIX TOYEK OT UCKOMOW npamon 2(y(x;) — V. )?

* OdopmMuTb Nporpammy Hago B BUAE rosioBHON pyHKUMmM int main()
N Bbl3blBaeMoun U3 Hee pyHKumMK linefit(), kotopas nony4aet
KoopaAuHaTbl TOYEK M BblaaeT obpaTHO B main() BbIMUCIIEHHbIE
KO3(pPULMEHTBLI NPAMOU
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