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const y mepeMeHHOU

const float pi

3.14159;

3auem?

» Komnunsatop nposepsieT, 4To Mbl HE U3MEHUM Pi N0 owmnbKe.

> [atb bonblue nHopmaLm NporpaMMucTy, HUTaoLWeMy 1nin
NCMONb3YIOLEMY HaLl KOf.

void

}

int main() {
int b 4
print_hex (b)

}

print_hex (const int a) {
printf ("%x",a);

MporpammucT xoTen Nog4epKHYTh, 4TO print__hex He MeHsieT napamerp.

Pazymno?

C++
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const y ykasarend

const 3aWNLLAET TO, YTO MEPEL HUM.

char s1[] = "hello";

char s2[] = "bye";

char comnst * pl = s1;

p1[0] = ’a’; // compilation error
pl = s2; // ok

char * const p2 = s1;

p2[0] = 2a’; // ok

p2 = s2; // compilation error
char const * const p3 = sl;

Ho moxHo n Tak:

const char * pl; // equal to char const * pl;
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const y ykasarend

size_t strlen(const char * s);
int main() {
char str[] = "Hello";
site_t s = strlen(str);

@ Yo xoTen ckazaTtb nporpamMmucT?

(@bl 4/ 15



const y ykasarend

size_t strlen(const char * s);
int main() {
char str[] = "Hello";
site_t s = strlen(str);

@ Yo xoTen ckazaTtb nporpamMmucT?

Q@ Dyukuus strlen He namensiet ceoii apryment. Hanpumep,
NPOrpamMMmCT B Main MOXET He fenaTb KONuto Str nepes Bbi30BOM
strlen.

(@bl 4/ 15



CraupapTHas 6ubmmorexka (libc)

© cplusplus.com
© cppreference.com
@ MSDN
0630p:
» stdio.h — BBop/BbIBOA, (aiin, kKNaBmaTypa, 3KpaH)
» stdlib.h — pabota ¢ namsaTelO, anropuTmb
» string.h — paborta co cTpokamu u mMaccmeamu
» math.h — matematnyeckue dpyHkumn
> time.h — Bpewms

Jlyywe BbI3BaTh PyHKLMN N3 CTaHJAPTHOR OMbANOTEKN, a HE NucaThb
camomy!
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cplusplus.com
cppreference.com

libc: pabora c ycTpoucTBaMu

Pabota c yctpoiictBamu (daiin) nnn pecypcamu (namstb):

» Pazpenenune nonHomounii 8 OC: npensitcTeyet obpalyeHuto
NporpamMm K JaHHbIM APYyrux nporpamm n obopyaoBaHMIo.
» dapo OC ncnonHsieTcs B NpUBMAErMpOBaHHOM pexunme paboThbl
npoueccopa.
> [lns BbINOSHEHNSI MEXNPOLLECCHO OnepaumMn uau onepauuu,
Tpebytoweli foctyna Kk obopygoBaHmMto, nporpammMa obpatyaercs
(cucTemubin BLIZOB) K A4pYy.
» program —1-> libc —2-> OS
o 1 —call
e 2 — syscall
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FILE *f1 = fopen("in.txt",....);// da#in Ha Oucke
FILE *f2 = stdin; // MOoXHO YMTaTh C KIaBHATYpPH
FILE *£f3 = stdout; // moxso mucaTs Ha 3XKpan

FILE — cTpykTypa, onucbiBatowast abcTpakumio 4as BBOAA-BbIBOAA
(dbaiin Ha puncke, knasmatypa, akpaH). Yo BHYTpM:

© [Jeckpuntop — npentudpukaTtop (uenoe yucno) daiina suytpu OC

@ T[pomexyTouHblii bydbep — ObicTpee HakonuTb bydep, a noTom 3a
OfMH CUCTEMHbI BbI30B 3aMNuCaTbh €r0 HA AUCK, YEM [J15l KaXK4Oro
balita genatb OTAENbHbI CUCTEMHBII BbI30B

© Tekyuwee nonoxenune B daiine
Q WupunkaTtop owmnbkn — Bbina Ay ownbka npu nocneaHen onepauunn
(5]

Nupukatop koHua dalina — gocTurHyT nm koHew paiina npu
nocnegHer onepaymnn

Hanpsimyto ¢ aTumu nonsimu He paboTatoT, a ncnonb3ytot dyHkymm stdio.
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TexkcToBre u OuHApHbHE OQailna

@ Ha aucke Bceraa 6aliTbl, MEHSIETCA TOMLKO CNOCOD MX
MHTepnpeTauun
© TekcToBblit hopmaT cpaiina
O llHTepnpeTupyeTcs kak nNocnefoBaTeNbHOCTb CUMBONOB. [1pumep:
4ncno 100 3anucbiBaetcs He Kak oguH 6aiiT, a kak Tpu cumeona ‘1’
0" '0" (3 baiita).
@ Ectb cneuycumBonbl: nepesog CTpoku, Tabynauyusi.
© [pobnembl: pasHbie KOANPOBKM, B TOM HUC/E ANS CNELCUMBOJOB
(nepesog ctpokn \n": Linux — 10, Windows — 10 13)
@ [lpocTo nHTepnpeTnpoBaTh, HO bosbLwOl pa3mep daiina.
© bBuHapHblii hopmat daiina
@ CnoxHble dopmatel (bmp, wav, elf), ana paboTtbl Hy>kHO onucaHue.
Mpumep: 4qucno 100 — kak oguH GaiiT.
@ Ewe npumep. 3aronosok: nepebie 4 baliTa WwWnpnHa, BTOPbIE HETbIPE
6aiita BbicoTa. [lanHble: Tpu 6aiita RGB c BbipaBHuBaHMEM.
© CnoXHO MHTEpNpeTNpoBaTh, HO KOMNAKTHbIN pasmep daiina.
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FILE * f = fopen("in.txt", mode);
if ( £ == NULL ) {
// daiin He OTKpHICS
}
fclose (f);
mode: r/w/a == uutaTb/nepesanucatb/nobaBnTL B KOHeL,.

rt — 8 Windows npu 3anucu '\n' nucats 10 13

Q 3auem genaTsb fclose, ecnu npu 3akpbITUM NPOrpaMMmbl BCE peCypChbl
OC un Tak ocsobogut?
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FILE * f = fopen("in.txt", mode);
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@ Yucno peckpuntopos orpaHuyeHo. Ha FILE tpaTtutca namaTs.
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FILE * f = fopen("in.txt", mode);
if ( £ == NULL ) {
// daiin He OTKpHICS
}
fclose (f);
mode: r/w/a == uutaTb/nepesanucatb/nobaBnTL B KOHeL,.

rt — 8 Windows npu 3anucu '\n' nucats 10 13

Q 3auem genaTsb fclose, ecnu npu 3akpbITUM NPOrpaMMmbl BCE peCypChbl
OC un Tak ocsobogut?

@ Yucno peckpuntopos orpaHuyeHo. Ha FILE tpaTtutca namaTs.

© OrpanudeHns Ha paboty ¢ otpbiTeim daiinom (B8 Windows daiin
OTKPbITbIN HA YTEHME HeNb3sl YOaNAnTb).
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TexcToBHE OQaiimbl

int a = 0; int b = 0;

FILE* fin = fopen("in.txt", "r");
FILE* fout = fopen("out.txt", "w");
fscanf (fin, "%d %f", &a, &b);
fprintf (fout, "%d %f", a, b);
fclose (fout);

fclose (fin);

char s[256];

fscanf (fin, "%s", s); // cuureBaer mo whitespace ’ 7,
’\n”’\t’

|

© B uem npobnema?

http://www-inst.eecs.berkeley.edu/"cs161/fa08/papers/
stack_smashing.pdf
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TexcToBHE OQaiimbl
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|

© B uem npobnema?

@ He koHTponupyetcsi MakCManbHOE HMCAO CHUTAHHBIX CUMBOJIOB
http://www-inst.eecs.berkeley.edu/"cs161/fa08/papers/
stack_smashing.pdf
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TexcToBHE OQaiimbl

int a = 0; int b = 0;

FILE* fin = fopen("in.txt", "r");
FILE* fout = fopen("out.txt", "w");
fscanf (fin, "%d %f", &a, &b);
fprintf (fout, "%d %f", a, b);
fclose (fout);

fclose (fin);

char s[256];

fscanf (fin, "%s", s); // cuureBaer mo whitespace ’ 7,
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|

©Q B yem npobnema?

@ He koHTponupyetcsi MakCManbHOE HMCAO CHUTAHHBIX CUMBOJIOB
http://www-inst.eecs.berkeley.edu/"cs161/fa08/papers/
stack_smashing.pdf

Q fgets(s, 256, fin) untaet go \n'
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printf/fprintf/sprintf

fprintf (stdout, ...); //printf
fscanf (stdin, ....); //scanf
char s1[] = "3 4";

sscanf (s2,"%d %d", &a, &b);
char s2[256];
sprintf (s2, "%d + %d = %d", a, b, c);

©Q Bce 310 HEOLICTPO, T.K. BHYTPU byHKL MM HYXKHO pa30obpaThb
popMaTHYO CTPOKY

Q TexHonorus: pyHKUMS C NEPEMEHHBIM YNCAOM NapameTpos (CM.
va_arg)
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Bunapsbe ¢aiw

FILE* fin = fopen("in.txt", "r");

FILE* fout = fopen("out.txt", "w");

int array[100];

//pasMep onmHOro >neMeHTa == 4, KOIBO 3ieMeHTOB == 100
fread (array, sizeof (int), 100, fin);

fwrite (array, sizeof (int), 50, fout);

fclose (fout);

fclose (fin);

A eue 4TO MOXHO?

Q fseek — nepemectutbes Ha 3agaHHyto nosuumio B dhaiine (yaobHo
NPOMyCKaTb HEHY>KHBIE MOJISI B 3arofoBKe DuHapHOro daiina)

Q ftell — Bo3Bpawaer Tekywyo no3mymio (kak y3HaTb pasmep
caiina?)
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size_t resl = fread(array, 100 * sizeof (int), 1, finl);
size_t res2 = fread(array, sizeof (int), 100, fin2);
int res3 = fscanf (fin, "%d %f", &a, &b); //int T.x.
MoxeT 6uTh EOF (obmumo -1)

Q fread — 4nCnoO CUYMTAHHBLIX 3/1IEMEHTOB

Q fscanf — 4ucno cyutanHbix anemeHTos no gopmary
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while (! feof (fin)) {
fread (...)
if (ferror(fin)) {

}

Q feof — Bo3Bpawaer nHankatop koHua daiina

Q ferror — BO3BpaLLAET NHANKATOP OLWINDOKM
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fflush

int main() {
FILE *xfout = fopen("...", "...");

int a = 3; int b = 5;

fprintf (fout, "%d %d4d", a, b);
int *array = malloc (10000000);
if (array == NULL) return -1

fclose (fout);
return O0;

©Q B yem npobnema?
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fflush

int main() {
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fprintf (fout, "%d %d4d", a, b);
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return O0;

©Q B yem npobnema?
© "3 5" moxer ocecth B bydbepe sHyTpu FILE
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fflush

int main() {
FILE *xfout = fopen("...", "...");

int a = 3; int b = 5;

fprintf (fout, "%d %d4d", a, b);
int *array = malloc (10000000);
if (array == NULL) return -1

fclose (fout);
return O0;

©Q B yem npobnema?
© "3 5" moxer ocecth B bydbepe sHyTpu FILE

© MoxHo Bbi3BaTh fflush(fout) pnsi npuHyanTensHoro cbpacbiBaHms
6ydepa
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