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Array of Pointers (1)

int  a [4];

int  

Array name a holds the starting address  

No. of elements = 4

int * b [4];

a [4] 

Type of each element

int * 

Array name b holds the starting address  

No. of elements = 4

a [4] 

Type of each element
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Array of Pointers (2)

int  a [4]; int * b [4];

a[0] 
a[1] 

a[2] 
a[3] 

(int) 
(int) 

(int) 
(int) 

b[0] 
b[1] 

b[2] 
b[3] 

(int *) 
(int *) 

(int *) 
(int *) 

int     

int       

int     

int     

a(int  *) b(int * *) 

b[0]

b[1]

b[2]

b[3]
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c[0] 
c[1] 

c[2] 
c[3] 

(int *) 
(int *) 

(int *) 
(int *) 

A 2-D Array via a double pointer

c(int * *) 

int  c[4] [4] 

int c [4] [4];
c[0] 

c[1] 

c[2] 

c[3] 

(int) 
(int) 
(int) 
(int) 

c[0][0] 
c[0][1] 
c[0][2] 
c[0][3] 

(int) 
(int) 
(int) 
(int) 

c[1][0] 
c[1][1] 
c[1][2] 
c[1][3] 

(int) 
(int) 
(int) 
(int) 

c[2][0] 
c[2][1] 
c[2][2] 
c[2][3] 

(int) 
(int) 
(int) 
(int) 

c[3][0] 
c[3][1] 
c[3][2] 
c[3][3] 

c [i][j]

(*(c+i))[j]

*(*(c+i)+j)
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A 2-D array via a single pointer

c[0] 
c[1] 

c[2] 
c[3] 

(int *) 
(int *) 

(int *) 
(int *) 

c(int * *) 

(int) 
(int) 
(int) 
(int) 

c[0][0] 
c[0][1] 
c[0][2] 
c[0][3] 

(int) 
(int) 
(int) 
(int) 

c[1][0] 
c[1][1] 
c[1][2] 
c[1][3] 

(int) 
(int) 
(int) 
(int) 

c[2][0] 
c[2][1] 
c[2][2] 
c[2][3] 

(int) 
(int) 
(int) 
(int) 

c[3][0] 
c[3][1] 
c[3][2] 
c[3][3] 

int c [4] [4]; c[0] 

c[1] 

c[2] 

c[3] 

  0=[0*4+0] 

  1=[0*4+1] 

  2=[0*4+2] 

  3=[0*4+3] 

  4=[1*4+0] 

  5=[1*4+1] 

  6=[1*4+2] 

  7=[1*4+3] 

  8=[2*4+0] 

  9=[2*4+1] 

10=[2*4+2] 

11=[2*4+3] 

12=[3*4+0] 

13=[3*4+1] 

14=[3*4+2] 

15=[3*4+3] 

p =c[0];int * 

p[i*4+j]c[i][j]
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2-D Array Dynamic Memory Allocation (1)

int **  d ;

d = (int **) malloc (4 * size of (int *));
for (i=0; i<4; ++i) 
  d[i] = (int *) malloc(4 * sizeof(int));

d[0] 
d[1] 

d[2] 
d[3] 

(int *) 
(int *) 

(int *) 
(int *) 

d(int **)
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d[0] 
d[1] 

d[2] 
d[3] 

(int *) 
(int *) 

(int *) 
(int *) 

2-D Array Dynamic Memory Allocation (2)

(int) 
(int) 
(int) 
(int) 

d[0][0] 
d[0][1] 
d[0][2] 
d[0][3] 

(int) 
(int) 
(int) 
(int) 

d[1][0] 
d[1][1] 
d[1][2] 
d[1][3] 

(int) 
(int) 
(int) 
(int) 

d[2][0] 
d[2][1] 
d[2][2] 
d[2][3] 

(int) 
(int) 
(int) 
(int) 

d[3][0] 
d[3][1] 
d[3][2] 
d[3][3] 

d(int **)&d

int **  d ;

d = (int **) malloc (4 * size of (int *));
for (i=0; i<4; ++i) 
  d[i] = (int *) malloc(4 * sizeof(int));
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Pointer to array (1)

int  a [4];

a[0] 
a[1] 
a[2] 
a[3] 

(int) 
(int) 
(int) 
(int) 

a(int []) 

int  (*p) [4] 

int  a [4] 

int  func (int   a,  int   b) ; a prototype

int  (* fp)  (int   a,  int   b) ; a function's type

int  m ;

int  *n ;

an integer variable

a pointer variable

int  * fp (int   a,  int   b) ;

pointer to the array of 4 elements 

function pointer
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Pointer to array (2)

p int  (*p) [4]   ;

int  a [4] 

a[0] 
a[1] 

a[2] 
a[3] 

(int) 

(int) 

(int) 

(int) 

a(int []) 

an array with 4 integer elements 

*p = a

(*p) = a

&(*p) = &a

       p = &a

sizeof(p)= 4 bytes

sizeof(*p)= 16 bytes

p
*p

(int (*) []) 
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Pointer to array (3)

c[0] 
c[1] 
c[2] 
c[3] 

(int []) 

(int []) 

(int []) 

(int []) 

c(int (*) []) int  c[4] [4] 

(int) 

(int) 

(int) 

(int) 

c[0][0] 
c[0][1] 
c[0][2] 
c[0][3] 

(int) 

(int) 

(int) 

(int) 

c[1][0] 
c[1][1] 
c[1][2] 
c[1][3] 

(int) 

(int) 

(int) 

(int) 

c[2][0] 
c[2][1] 
c[2][2] 
c[2][3] 

(int) 

(int) 

(int) 

(int) 

c[3][0] 
c[3][1] 
c[3][2] 
c[3][3] 

int  (*p) [4]   ;

p&p

a 2-d array 
with 4 rows 
and 4 columns 

p = c 
p

*p

*(p+0)

*(p+1)

*(p+2)

*(p+3)

(int (*) []) 

(*p) [ i ][ j ];
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Pointer to array (4)

int c [4][4];
int (*p) [4];

p = c;

func(p, ... );

void func(int (*x)[4], ... )
{

x[r][c] = 

}

void func(int x[ ][4], ... )
{

x[r][c] = 

}
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const type, const pointer type (1)

const int  * p;

int * const q  ;

const int  * const r  ;
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const type, const pointer type (2)

qqp

integerinteger

read only 

integerwr

read only 

wr

const int  * p; int * const q  ;

address address
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const type, const pointer type (3)

address

rr

read only 

integerinteger

read only 

const int  * const r  ;

wr

wr
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Pointer Types and Associated Data 

data

pc

char *pc;

data

ps

short *ps;

data

pi

int *pi;

short val
char val

int val

address address address

8 bits

in
cr

e
a
si

n
g
 a

d
d
re

ss



Pointers 17 Young Won Lim
11/1/17

Pointer Types 

data

pc

char *pc;

data

ps

short *ps;

data

pi

int *pi;

address address address

8 bits

in
cr

e
a
si

n
g
 a

d
d
re

ss
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Little Endian Example

data

a

b

c int a;
short b;
char c;

&a

&b

&c

in
cr

e
a
si

n
g
 a

d
d
re

ss

8 bits

data

a

b

c

&a

&b

&c

8 bits

in
cr

e
a
si

n
g
 a

d
d
re

ss

the order of definition
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int *, short *, char * type variables

int * pi;
short * ps;
char * pc;

pc

ps

pi

address

Not a sized representation
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Pointer Variable Assignment

data

char * pc;   
short * ps;
int * pi;

int a;
short b;
char c;

pc

ps

pi

pi = &a;
ps = &b;
pc = &c;

address

8 bits

a

b

c

&a

&b

&c
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a

&a

a

&a

Pointer Type Casting

data

pc

char *pc;
pc = (char *) &a

data

ps

data

pi

address address address

short *ps;
ps = (short *) &a

int *pi;
pi = (int *) &a

a

&a
*ps

*pc

*pi

8 bits
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Accessing bytes of a variable

data

pc

char *pc;
pc = (char *) &a

address

a

&a

pc+3

pc+2

pc+1

pc 

*(pc+3)

data

*(pc+2)

*(pc+1)

*(pc+0)

pc

char *pc;
pc = (char *) &a

address

&a

pc+3

pc+2

pc+1

pc

8 bits
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32-bit and 64-bit Address

32-bit machine : address : 4 bytes

64-bit machine : address : 8 bytes

pc

ps

pi

32-bit 
machine  
address : 

4 bytes
64-bit 

machine  
address : 

8 bytes

8 bits 8 bits
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64-bit machine : 8-byte address

pi ps pc

char *pc; short *ps; int *pi;
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64-bit machine : 8-byte address & data buses

char *pc; pc

8 bits

short *ps; ps

8 bits

int *pi; pi

8 bits
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32-bit machine : 4-byte address

pi ps pc

char *pc; short *ps; int *pi;
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64-bit machine : 8-byte address and data buses

char *pc;pc

8 bits

short *ps;ps

8 bits

int *pi;pi

8 bits
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