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JNIeKTPOHHAA NoYTa

*Tema nNMcbma

"114 damunna Uma OtyectBo
" 114 dammnuna Nma

*[lpumep
"=]114 N'eaHoB MBaH UBaHOBWY
=114 NUsaHOB VMBaH



YKa3aTeib Ha PYHKLMUIO



ObbsABEHNE NEPEMEHHOM

int (*p1)(void);
" pl - nepemeHHan TMNa yKalaTtesb Ha GyHKUMIO (aapec) 6e3 BXOAHbIX
napameTpoB, BO3BPALLAOLLYIO 3HaYeHMe TMna int

double (*p2)(double);

" p2 - NepeMeHHan TMNa yKasaTesib Ha GyHKUMIo (aspec) ¢ BXOAHbIM
napameTpom Tnuna double, Bo3BpaluatoLLyto 3HayeHmne Tnna double

int (*p3)(double, int);

" p3 - nepemMeHHan TMNa yKalaTte/ib Ha GyHKUUIO (azpec) ¢ ABYMA BXOAHbIMM
napametpamm Tuna double u int, Bo3BpaLLatoLyto 3Ha4YeHMe Tmna int



[Tpnmep

int f1(int x, int y)
{

return x +v;

}

int f2(int x, int y)
{

return x * y;

}



[Tpnmep

int main(void)
{
intr;
int (*p)(int, int);

p =f1;
r=np(1, 2);
printf("%d\n", r);

p =f2;
r=p(1,2),
printf("%d\n", r);

return O;



[Tpnmep

int main(void) > ./prog
{ 3

intr; 2

int (*p)(int, int);

p =f1;
r=np(1, 2);
printf("%d\n", r);

p =f2;
r=p(1,2),
printf("%d\n", r);

return O;



3aJa4a Ha copTnpoBKy No3

(nepepaya yKkasatens Ha PyHKLMIO CpaBHEHUA)



ANTOPUTM COPTUPOBKM M OTHOLWIEHME NOPAAKA

ANTOPUTM COPTUPOBKM (& Gonbuimrcrse cayuaes) HE 3aBUCUT OT onpeaeneHns
MCMO/1Ib3YyEeMOro OTHOLIEHMA NOPAAKA

EcTecTBeHHbIN NOPAAOK < MOKET ObITb 3aMeHEH Ha Apyron <

[Mpumep a/ibTEPHATUBHOTO OTHOLLEHMUA

" Pa30bbem MHOXECTBO LLe/IbIX YNCeN Ha ABe YacTu: X, - NpocTbie umcna, X, -
OCTanbHble (cocTaBHble, 1, 0, oTpuuatenbHble). CunTaem, YTo NHOOON 31EMEHT
n3 X, «bonbwe» noboro anemeHTta n3 X,. BHytpn X; (X,) anemeHTsl
CPaBHWUBAKOTCA C MOMOLLbIO €CTECTBEHHOIO NOpPAAKa.



OYHKLNM CpaBHEHUA (onpenenetie)

[lpoToTUN
"intcmp(Tx, Ty); (T - int nam double)

NHTepnpeTauma Bo3BpaLlaemoro 3Ha4yeHumA
=< 0 ecmm x<y
=== ecim x=y
=> 0 ecam x>y



PYHKUMA CPaBHEHWA (eCTeCTBeHHbu‘/ﬁ I'IOpFI,EI,OK)

int cmp(int x, int y)

{

return x -y,

}



OYHKLMA CPaBHEHUA (ucnonszosare)

int sort(int *a, int n) int sort(int (*cmp)(int, int), int *a, int n)

{ {

X<y cmp(x, y) <0

sort(a, n); sort(cmpA, a, n);



CTpyKTYpPa Nporpammsil

void sort(int (*cmp)(int, int), int *a, int n);
void sort(int (*cmp)(int, int), int *a, int n); int cmpA(int x, int y);
int cmpA(int x, int y); int cmpB(int x, int y);
int cmpB(int x, int y);
void sort(int (*cmp)(int, int), int *a, int n)
int main(void) {
{
}

sort(cmpA, a, n);
int cmpA(int x, int y)
sort(cmpB, a, n); {
return x -y;
return O; }

int cmpB(int x, int y)
{

}



3anycK Nporpammsl

S ./prog



3anycK Nporpammsl

S ./prog

Input array: 551432 BBog, maccusa (cHavana pasmep, MOTOM 31€MEHTbI)



3anycK Nporpammsl

5 ./prog
Inputarray: 551432 Bbibop GyHKUMKN CpaBHEHUA
Input cmp (a/b): a (a - ecTecTBeHHbIN NOPAAOK, b - anbTepHaTMBHbBIN)



3anycK Nporpammsl

S ./prog

Inputarray: 551432
Input cmp (a/b): a
12345



3anycK Nporpammsl

S ./prog

Inputarray: 551432
Input cmp (a/b): a
12345

S ./prog

Inputarray: 551432
Input cmp (a/b): b
14235



OTnan4ymk gdb

http://group112.github.io/doc/sem1/2018/2018 sem1_ gdb.pdf



TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

1 Einclude

2 #include

3

4 double average(double *a, int n);

int main(void) {
FILE *fi, *fo;
double *a, X, r;
int n, 1i;

fi = fopen(
if(!fi)
{
fprintt(
return -1;

}
if(fscanf(fi, "%d

fprintt(
return -1;

fprintt(
return -1;

}

a = malloc(sizeof(double) * n);
if('a)
{

fprintt(

return -1;

HaBepxy




TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka
return -1;

}

for(i =0; i <n; i ++)
if(fscanf(fi, "%lf", a + i) !'=

fprintf(
return -1;

}

if(fscanf(fi, "sLf", &x) !=

{
fprintf(
return -1;

}

fclose(fi);

r = average(a, n);

fo = fopen(
if(!fo)
{

fprintt(
return -

s
fprintf(fo,
fclose(fo);

return 0;




®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

#include

double average(double *a, int n);

double average(double *a, int n)

double s =
int i;

for(i =0; i <n; i ++)
s += a[il];

return s / n;

TepmuHan - student@group112: ~/112




CueHapum 1

(I/ICCJ'Ie,EI,OBaHI/Ie noseaeHunA I'IpOI'paN\N\bI)



TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ echo "5 12 3 4 5" > input.txt

student@groupll2: $ gdb -q prog

Reading symbols from ..

(gab)

Mcnonb3oBaHMe KAtoYa -g B KOMaHAe KOMMUASALUY




TepmuHan - student@group112: ~/112
@aidn lMpaBka Bwj TepmwuHan Bknagkun CrnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ echo "5 12 3 4 5" > input.txt

student@groupll2: $ gdb -q prog
Reading symbols from .

(gdb) b main.c:24

Breakpoint 1 at : file , lLine 24.
(gdb) b main.c:44

Breakpoint 2 at : file , Line 44.
(gab)

Co34aHue TOYKM OCTAHOBKU: b <umaA danna>:<HoMep CTPOKU>




TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ echo "5 12 3 4 5" > input.txt
student@groupll2: $ gdb -q prog
Reading symbols from ..
(gdb) b main.c:24
Breakpoint 1 at : file , lLine 24.
(gdb) b main.c:44
Breakpoint 2 at : file , Line 44.
ib
Type Disp Enb Address
breakpoint keep y
breakpoint keep y
(gdb) d 2
(gdb) i b
Num Type Disp Enb Address
1 breakpoint keep y
(gdb) b main.c:44
Breakpoint 3 at : file , line 44,
(gdb) i b
Num Type Disp Enb Address
breakpoint keep y
breakpoint keep y

[MpOCMOTpP CO34aHHbIX TOYEK OCTAHOBKMU: | YnaneHue: d <Homep>




TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ echo "5 12 3 4 5" > input.txt
student@groupll2: $ gdb -q prog
Reading symbols from ..
(gdb) b main.c:24
Breakpoint 1 at : file , lLine 24.
(gdb) b main.c:44
Breakpoint 2 at : file , Line 44.
ib
Type Disp Enb Address
breakpoint keep y
breakpoint keep y
(gdb) d 2
(gdb) i b
Num Type Disp Enb Address
1 breakpoint keep y
(gdb) b main.c:44
Breakpoint 3 at : file , line 44,
(gdb) i b
Num Type Disp Enb Address
1 breakpoint keep y
3 breakpoint keep y
(gdb) r
Starting program: /home/student/112/prog

Breakpoint 1, () at 124
if(n < 1)

3anycK Nnporpammbl: r




TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ echo "5 12 3 4 5" > input.txt
student@groupll2: $ gdb -q prog
Reading symbols from ..
(gdb) b main.c:24
Breakpoint 1 at : file , lLine 24.
(gdb) b main.c:44
Breakpoint 2 at : file , Line 44.
ib
Type Disp Enb Address
breakpoint keep y
breakpoint keep y
(gdb) d 2
(gdb) i b
Num Type Disp Enb Address
1 breakpoint keep y
(gdb) b main.c:44
Breakpoint 3 at : file , line 44,
(gdb) i b
Num Type Disp Enb Address
1 breakpoint keep y
3 breakpoint keep y
(gdb) r
Starting program: /home/student/112/prog

Breakpoint 1, () at 124
if(n < 1)

[MPOCMOTpP 3HAYEHUA BbIPAXKEHUA: P <BblpaxKeHne>




v TepmuHan - student@group11
®Qaiin TpasBka Bug TepmuHan Bknagku CripaBka
student@groupll2: $ gdb -q prog

Reading symbols from | .

(gdb) b main.c:24

Breakpoint 1 at : file main.c, line 24.
(gdb) b main.c:44

Breakpoint 2 at : file main.c, line 44.
(gdb) i b

Num Type Disp Enb Address

1 breakpoint keep y

2 breakpoint keep y

(gdb) d 2

(gdb) i b

Num Type Disp Enb Address

1 breakpoint keep y

(gdb) b main.c:44

Breakpoint 3 at : file main.c, line 44.
(gdb) i b

Num Type Disp Enb Address

1 breakpoint keep y

3 breakpoint keep y

(gdb) r

Starting program: /home/student/112/prog

Breakpoint 1, () at main.c:24
i) = ab)
(gdb) p n*n + 1
= 26
Continuing.

Breakpoint 3, () at main.c:44
if(fscanf(fi, "%Lf", &x) != EOF)

MpoAo/KUTb BbINONHEHME NPOTrPaMMbl: C




@aiin I‘IpaaKa Bug TeprHan Brnaaku CnpaBKa

(gdb) b main.c:44

Breakpoint 2 at : file , Line 44.

ib

Type Disp Enb Address
breakpoint keep y
breakpoint keep y

(gdb) d 2

(gdb) i b
Type Disp Enb Address
breakpoint keep y

(gdb) b main.c:44

Breakpoint 3 at : file , line 44,

(gdb) 1 b

Num Type Disp Enb Address

1 breakpoint keep y

3 breakpoint keep y

(gdb) r

Starting program: /home/student/112/prog

Breakpoint 1, () at 124
if(n < 1)

Continuing.

Breakpoint 3, () at 144

44 if(fscanf(fi, "%Llf", &x) != EOF)
(gdb) p a[@]

$3 =1

(gdb) p a[@] + a[l]

TepmuHan - student@group112: ~/112




TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

breakpoint keep y
breakpoint keep y
gdb) d 2
gdb) i b
Type Disp Enb Address
breakpoint keep y
(gdb) b main.c:44
Breakpoint 3 at : file , Line 44.
ib
Type Disp Enb Address
breakpoint keep y
breakpoint keep y
(gdb) r
Starting program: /home/student/112/prog

Breakpoint 1, () at 124
if(n < 1)

(gdb) p n*n + 1
= 26

Continuing.

Breakpoint 3, () at 144

44 if(fscanf(fi, "%lf", &x) '= EOF)
(gdb) p a[@]

$3 =1

(gdb) p a[@] + a[l]

$4 = 3

(gdb) x/5fg a

(gdb) I

[MpocMoTp MaccmBa: X/<KONMYECTBO 3/IEMEHTOB><TUN 3/1eMeHTa><pasmep 3/1emeHTa> <aapec>




TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

breakpoint keep y
breakpoint keep y
gdb) d 2
gdb) i b
Type Disp Enb Address
breakpoint keep y
(gdb) b main.c:44
Breakpoint 3 at : file , Line 44.
ib
Type Disp Enb Address
breakpoint keep y
breakpoint keep y
(gdb) r
Starting program: /home/student/112/prog

Breakpoint 1, () at 124
if(n < 1)

(gdb) p n*n + 1
= 26

Continuing.

Breakpoint 3, () at 144

44 if(fscanf(fi, "%lf", &x) '= EOF)
(gdb) p a[@]

$3 =1

(gdb) p a[@] + a[l]

$4 = 3

(gdb) x/5fg a

(gdb) I

Tun snemeHTa: f-4ymncna c nnaBatoLwen ToYKon, d - 3HaKoBble Lenble Yncna




@aiin I‘IpaaKa Bug TeprHan Brnaaku CnpaBKa

Num Type Disp Enb Address
1 breakpoint keep y

(gdb) b main.c:44

Breakpoint 3 at : file , line 44.
(gdb) i b

Num Type Disp Enb Address
1 breakpoint keep y

3 breakpoint keep y

(gdb) r

Starting program: /home/student/112/prog

Breakpoint 1, () at 124
if(n < 1)

(gdb) p n*n + 1
$2 = 26

Continuing.

Breakpoint 3, () at 144

44 if(fscanf(fi, "%lf", &x) != EOF)
(gdb) p a[0@]

$3 =1

(gdb) p a[0] + a[l]

$4 = 3

(gdb) x/5fg a

(gdb) c
Continuing.
[Inferior 1 (process 2762) exited normally]

(gdb) q
student@groupll2: 3 |

Pasmep anemeHTa: g- 8 6anTt, w - 4 6anTa

TepmuHan - student@group112: ~/112




CueHapum 2

(BbIABNEHME NPUYMHBI aBAPUMNHOIO 3aBeEpPLLUEHMA NPOrpPammbl)



TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

1 #include
2
3 double average(double *a, int n);
4
5 double average(double *a, int n)
6 {

double s =

int i;

aln + Il = 1

for(i = 0; i < n; 1 ++)
s += a[i]l;

return s / n;

"average.c" 17L, 214C 3anucaHo

MopennpoaHue ownbkm SEGMENTATION FAULT (cTtpoka 10)




TepmuHan - student@group112: ~/112

@aiin npaaKa Bug TepMMHaﬂ Brnaaku CnpaBKa

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ ./prog

Ownbka cerMeHTuMpoBaHMA (CTeK nNaMATU cOpoweH Ha AUCK)

student@groupll2: s i




TepmuHan - student@group112: ~/112

®aiin MNpaBka Bua TepmwHan Bknagku CnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ ./prog

Ownbka cerMeHTuMpoBaHMA (CTeK nNaMATM cOpoweH Ha AUCK)

student@groupll2: $ gdb -g prog

Reading symbols from .-

(gdb) r

Starting program: /home/student/112/prog

Program received signal SIGSEGV, Segmentation fault.
in (a=0x55555555a490, n=5) at
10 a[n + 100000] = 1;

(gdb) |




TepmuHan - student@group112: ~/112
@aidn lMpaBka Bwj TepmwuHan Bknagkun CrnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ ./prog

Ownbka cerMeHTuMpoBaHMA (CTeK nNaMATM cOpoweH Ha AUCK)

student@groupll2: $ gdb -g prog

Reading symbols from .-

(gdb) r

Starting program: /home/student/112/prog

Program received signal SIGSEGV, Segmentation fault.
in (a=0x55555555a490, n=5)
a[n + 100000] = 1;

in (a=0x55555555a490,
in :52
in

r = average(a, n);

in (a=0x55555555a490,
a[n + 1o0000] = 1;

[MpoCcMOTp cTeKa BbI3OBOB PYHKLMM: bt




TepmuHan - student@group112: ~/112
@aidn lMpaBka Bwj TepmwuHan Bknagkun CrnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ ./prog

Ownbka cerMeHTuMpoBaHMA (CTeK nNaMATM cOpoweH Ha AUCK)

student@groupll2: $ gdb -g prog

Reading symbols from .-

(gdb) r

Starting program: /home/student/112/prog

Program received signal SIGSEGV, Segmentation fault.
in (a=0x55555555a490, n=5)
a[n + 100000] = 1;

in (a=0x55555555a490,
in :52
in

r = average(a, n);

in (a=0x55555555a490,
a[n + 1o0000] = 1;

Mepexop, «BBepx» («BHU3») NO CTEKY BbI3OBOB PYHKLUN:




TepmuHan - student@group112: ~/112
@aidn lMpaBka Bwj TepmwuHan Bknagkun CrnpaBka

student@groupll2: $ gcc -g -Wall -Wextra -Wfloat-equal -Werror -pedantic -std=c99 main.c average.c -0 prog
student@groupll2: $ ./prog

Ownbka cerMeHTuMpoBaHMA (CTeK nNaMATM cOpoweH Ha AUCK)

student@groupll2: $ gdb -g prog

Reading symbols from .-

(gdb) r

Starting program: /home/student/112/prog

Program received signal SIGSEGV, Segmentation fault.
in (a=0x55555555a490, n=5)
a[n + 100000] = 1;

in (a=06x55555555a490,
in :52

in
r = average(a, n);

in (a=0x55555555a490,
a[n + 1o0000] = 1;

Continuing.

Program terminated with signal SIGSEGV, Segmentation fault.
The program no longer exists.

(gdb) q

student@groupll2: Y |




