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CME 112- P‘rogramming Languages i

Week 6

Examples with Pointers

Assist. Prof. Dr. Caner Ozcan

o0 is aware of can only go on his journey to self



'Malloc() Function

» Malloc function is used to allocate a block of memory for
one variable.

» If there is not enough memory available, malloc will
return NULL.

int *ptr;

ptr = (int *) malloc(n*sizeof(int));
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Calloc() Function

» Calloc function is also used to allocate a block of memory.

» If there is not enough memory available, calloc will return
NULL.

» Unlike malloc function, it takes two arguments.

char *ptr;
ptr = (char *)calloc(10, sizeof(char));
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' Realloc() Function

» Realloc is used to resize an allocated memory space.

» A pointer that will point the starting address of resized
memory space and new size are passed to realloc function

as parameter.
void *realloc(void *ptr, size_t size);
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' Free() Function

» How important an effective memory management is may
be understood when we write large programs.

» We should avoid consuming unnecessary memory.

» Every call to an malloc or calloc function you must have a
corresponding call to free.

int *ptr;

ptr = (int *) malloc(n*sizeof(int));

free(ptr);
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'Dynamic Memory Allocation & Arrays&
1J|=#include<stdio.h>
2] | #include<stdlib.h>
3|=int main{ wvoid )}
41 (1
) ff Dinamik bir dizi olusturmak icin pointer kullaniriz.
& int *dizi;
7 ff Dizimizin kac elemanli oclacagini eleman_sayisi isimli degiskende tutuyoruz.
2| int eleman_sayisi;
a int i;
18 printf{ "Eleman sayisini giriniz> ");
11 scanf{ "%d", &e=leman_sayisi );
12 ff malloc{ )} fonksiyonuyla dinamik olarak dizimizi istedigimiz boyutta olusturalim.
13 dizi = (int *)malloc{ eleman_sayisi * sizeof( int )} )};
14 ffdizi = (int #*)calloc{ eleman_sayisi, sizeof( int ) );
15
16 for( 1 = 8; 1 < eleman_sayisi; i++ )
17} printfi{ "Adres:%d\tDeger:%d'n", &dizi[i],dizi[i] );
18
19 ff hafizadan temizleme
28 free{ dizi );
21
22 while{ getchar() != '\n' ) { /*do nothing*/} ;
23 getchar() ; /% wait */
24 return 8;




' Dynamic Memory Allocation & Array$8
1/=#include<stdio.h>
2] | #include<stdlib.h>
31=int main{ wvoid )
41 | 1
) ff Dinamik bir dizi olusturmak icin pointer kullaniriz.
& int *dizi;
7 ff Dizimizin kac elemanli oclacagini eleman_sayisi isimli degiskende tutuyoruz.
] int eleman_sayisi;
a int 13
18 printf{ "Eleman sayisini giriniz> ");
11 scanf{ "%d", &e=leman_sayisi );
12 ff malloc{ )} fonksiyonuyla dinamik olarak dizimizi istedigimiz boyutta olusturalim.
13 dizi = (int *)malloc{ eleman_sayisi * sizeof( int )} )};
14 ffdizi = (int *)calloc{ eleman_sayisi, sizeof({ int ) );
- " ' O16\Programliama
16 for( i = 8; 1 < eleman_si S s
17 elne LR GRAE leman sayisini giriniz> 5
asiabite Boveriimics
14 I Fizar i Tleme HAres - egexr-
A el o s 1201976 Deger: 1836008284
31 Adres 201980 Deger:929984365
- while( getchar() != "\n Adres 201984 Deger:1869567068
23 getchar() ; /% wait
return 8;




' Function Pointers

» Pointers can show the address of the function held.

» A function name is really the starting address in memory
of the code that performs the function’s task.
int (*fPtr) (int,int)
In this definition, fPtr shows the address of a function
that takes two integer parameters and returns an integer
value.

int *fPtr (int,int)
In this definition, a function named fPtr is defined that
takes two integer parameters and returns an integer
pointer.
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Function Pointers

s{ | {

10 01 =] o
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12
13
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16
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22| |}
23)ai

{

25
260 [}
27|=1
28] | £

1| #include <stdio.hs
2] int kare{int);
3] int kup(int};
4f=int main{wvoid)

/* bir int deger alip geriye int deger ginderen bir fonksiyonun adresi *f
imt (*islem){imt);

imt ij

char c;

printf{"1-kare alani‘n2-kup hacmi‘m "3}
c = getchar();
printf{"nsayiyyr gir : "};
scanf("%d™, &1);
if (c == "1")
izlem = kare; /* kare islevinin adresi islem degiskenine kopyalanir */]
glze
islem = kup;
printf{"Sonuc = Bd'\n", islem{i))};
while{ getchar() !'= "\n' ) { /*do nothing*/} ;
getchar{) ;3 /™ wait =/

kare{int =)
return %3}

kup({int =}

return s*s%s)




' Function Pointers
1| #include «<stdioc.h:
20 inmt kare{int);
3 inmt kup(int);
Af=int main{wvoid)
50| £
] f* bir imt deger alip geriye int deger pinderen bir fonksiyonun adresi *f
7 imt {*islem)(imt);
B imt ij
g char c}
14
11 rintf{"1-kare alanin2-kup hacmiin "};
12 c = getchar();
13 rintf{"\nZayiyr gir : ");
14 scanf("%d™, &1);
15 if (c == "17)
16 izlem = kare; /* kare islevinin adresi islem degiskenine
17 else . i e
18 islem = kup; gﬁﬁ&é’l:ggs S
19 rintf{"Sonugc = Bdwn™, islem{i}};
28 while{ getchar() !'= "\n' ) { /*do nothing*/} ;
21 getchar{) ;3 /= wait =/
220 | }
23 =int kare{int s)
24] | {
25 return %3}
26 | } i 1-kare alani
27f=int kup(int s) 2_kllp hacmi
1
return s*s%*s)

ayiyi gir = 3
Sonuc = 9




(] [ ]
Void Pointers
» Pointers can be defined in void type.
» We have to specify the type of data for accessing the data
that void pointer show.

1 =#include <stdio.h>

2 |#include <stdlib.h>

3! |#include <string.h>

AlHint main{void)

58 [

6 void *a;

7 a = (char*) malloc(6);

8 strcpy((char *)a,"12345");

9 printf{"%s\n", a);

18 free(a);

11 a = (double*) malloc(sizeof(double));

12 [* degere erisirken veri tipi belirt */

13 *(double*)a = 3.123;

14 printf("%f\n", *(double *)a);

15 getchar();

160 | }




Example 1

» Write a program that continuously takes a character
unless user press ENTER and prints “*” for each character
entered from keyboard.

» When user presses ENTER the program will write all the
characters entered since the beginning of data entrance in
input order. Character code for “ENTER” is 13.
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Example 1

ffinclude<stdioc.h>
finclude<conio.h>

int main() {

char giri=s[50];

char *p;

int 1=0,k;

p=giris;

while (1)
*(pti)=getch();
if (v (p+i)==13)

break;

putchar("*") ;
printf ("Zdres[%d]: %d\n",1,
1++;

}

printf("\n");

for (k=0;k<1i;k++){

E printf ("Zdres[%d]: %d\n",k,
putchar(* (p+k));

1
getchar;
return 0J;

p+i);

ptk) ;




Example 1

‘#include <stdio.h>
#include <stdlib.h>
'void main()
{

char *p;

int i=@, k;

p = (char *) malloc(sizeof(char));
while(1)
{
*(p+1) = getch();
if(*(p+i) == 13) break;
putchar('*");
i1++;
p = (char *) realloc(p, (i+l)*sizeof(char));

}

putchar('\n");
for(k=0;k<i;k++)
putchar(*(p+k));




Example 2

» Write a function with prototype given below which
interchanges two variables values.

void swap (int *, int *)




Example 2

» Write a function which interchanges two variables values.

#include <stdic.h>
vold swap(int * g,int * p)
: int temp = *p;
po=tas
*q = temp;
}

int main()
1
int a =18, b =2, x = 3, y = 5;
printf{"a,b,x,y: %d,%d,%d,%d\n", a, b, x, y);
swap(&x, &y);
swap(&a, &b);
printf{"a,b,x,y: %d,kd,%d,%d\n", a, b, x, y);




Example 3

» Write a function with prototype given below which
calculates the area and perimeter of a rectangle.

void rectangle(int a,int b, int *area, int *perimeter)




Example 3

» Write a function which calculates the area and perimeter
of a rectangle.

#include <stdioc.h>
void dortgen(int a, int b, int *alan, int *cewvresi);

int main()
1
int %, ¥;
int alan, cevresi;
printf("Boslukla ayrilmis iki deger giriniz: " );
scanf("hd %Bd", &x, &y);
dortgen(x, vy, &alan, &cevresi);
printf{"Alani %d ve cevresi %d dir\n", alan, cevresi);

¥

vold dortgen(int a,int b, int *alan,int *cewvresi)

{

“alan = a * b;
*cevresi = 2 * (a + b);

¥




Example 4

» Write a function that performs like strlen function.
Prototype for this function is as given below:

int uzunluk(char *)

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

int uzunluk{char *);

int main()
{
char str[188];
printf("Enter string”);
gets(str);
printf({"Length of string : %d", uzunluk(str));
getch();




Example 4

» Write a function that performs like strlen function.
Prototype for this function is as given below:

int uzunluk(char *)

#include <stdio.h>
#include <conio.h> .
int uzunluk(char * p)
int uvzunluk{char *}; v
int n =8;

int main()

{ v 0 1_ ¥ n
char str[188]; while(*p ! \e’)
printf("Enter string”); {
gets(str); n++,
printf(“Length of string : %d", uzunluk(str)); P4+
getch(); }

’ return n;

I




Example 5

» Write a function that performs search a character in a given string.

Prototype for this function is as given below:

finclude<=tdioc.h>
finclude<conio.h>

char * ara (char *, char)

char *ara (char *, char);

v
int main() ]
char *sonuc;
char aranan;
char str[100];
printf ("Enter string:\n");
gets(str);
printf ("Enter character to search:'\n");
aranan = getchar();
printf ("Aranan: %c\n",aranan);
printf ("Aranan: %d4d\n",aranan);
zonuc = aral(str,aranan);
if (sonuc=—NULL)

printf ("Character not foundin");
el=se

printf ("Character foundin");
getch () ;




» Write a function that performs search a character in a given string.
Prototype for this function is as given below:
finclude<stdioc.h>
t 3 t 3
char * ara (char *, char) #include<conio. hs
char *ara(char *, char);
int main() ]
char *sonuc;
char aranan;
char *ara (char *p, char c) | char str[100];
while (*p != "30"){ printf ("Enter string:%n");
E if (*p==c) gets(str);
return p; printf ("Enter character to search:'\n");
pt+; aranan = getchar();
1 printf ("Aranan: %c\n",aranan);
if (e=="%0") printf ("Aranan: %d4d\n",aranan);
return p; zonuc = aral(str,aranan);
return NULL; if (sonuc==NULL)
} printf ("Character not foundin");

else

printf ("Character foundin");
getch () ;




Example 5

» Write a function that performs search a character in a given string.

char * ara (char *, char) #include<stdio.h>

‘u_J C:\Usep*::cr_if: .h>

a (char *,  char);

()1

*zonuc;

AYaTnary

Character found str[100];

tf("Enter string:\n");

return p;
; pt+;
}
if(c=="\0")
return p;
return NULL; q
ranan: 113
haracter not found



Example 6

» Write a function that converts an unsigned integer to binary.

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

void convertToBinary(unsigned);

int main()

{
unsigned sayi;
printf("Enter number");
scanf("%u", &sayi);
convertToBinary(sayi);

getch();




Example 6 B

» Write a function that converts an unsigned integer to binary.

#include <stdio.h> void convertToBinary (unsigned x)
#include <conio.h> {
int i=1, k;
void convertToBinary(unsigned); unsigned *p;
p o= &x;
;nt main() while(1)
: : 1
unsigned sayi; *(p+i) = x%2;
printf("Enter number"); x = %/2;
scanf("%u", &sayi);
convertToBinary(sayi); if(x== 1)
1
getch(); “(p+i+l) = x;
) brealk;
¥
i++;
I

for{k=i+1l;k»0;k--)
printf{"%u", *(p+k));




Example 6

void convertToBinary (unsigned x)
{
int 1=0,k;
unsigned *p;
p = (unsigned *)malloc(sizeof(unsigned));

*p = X;
while(1)
{ y : Enter number:1254
(p+i) = x % 2; 10911100110
X = xX/2;
if(x == 1)
{

p = (unsigned *) realloc(p, (i+l)*sizeof(unsigned));
*(p+i+l) = 1;
break;

}
1++;
p = (unsigned *) realloc(p, (i+l)*sizeof(unsigned));

¥
for(k=1+1;k>=0;k--)
printf("%d", *(p+k));




Questions

1) Pascal Ucgeninin ilk 6 satin yanda verilmistir. Kullanicinin
1 girdigi N dedgeriicin pascal iicgeninin ilk N satinm alt alta
i ; o » i ekrana yazdiwran, algoritmayi giziniz. Not: Coziimde sadece tek
13 3 1 bir dizi kullanilmahdir.
14 6 41

1510 10 5 1

2)cos(X) =1 -x2/21 + x4/41 +,, + xN/N! seklinde tamimlanmistir. Kullanicinin
girdigi X ve N icin cos(X)'i hesaplayan algoritmayi ciziniz.

3) Bir sayi dizisinin ardisik elemanlarinin arasindaki mutlak dedgerce en biiyiik fark
ve yerini bulan algoritmayi giziniz.

4)
X X X Kullanicinin girdigi N*N’lik bir matrisin sadece yandaki
X X X | sekildekicarpi isaretli hiicrelerinin toplamini bulup ekrana
X X X yazdiran, algoritmayi ciziniz.

X X X
X X X
X X X

5) Bir dizideki cift sayilara basa, tekleri sona baska bir dizi kullanmadan atan
algoritmay ¢iziniz.
Ornek:

Giris dizisi: 57 29
Cikig dizisi: 286 3

5386
5975




'Next Week

» Struct, Enum and Typedef

» Singly Linked Linear Lists
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