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Variables and their addresses

address data

Int a; &a a

int * p; &p p

int ** q; &q q
Series : 5. 4 Young Won Lim
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Initialization of Variables

address data

INt a=100: a =100

1"

int *p=&a; p=&a)

int ** 0 = &p; &4 q=&p)
Series : 5. 5 Young Won Lim
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Traditional arrow notations

address data address data

&a a=100 a=100

"

LSB, little endian

Series : 5. 6 Young Won Lim
Applications of Pointers 7/17/18



Pointed addresses : p, g

address data

int a; <;1\\\j

int * p=4&a; (p)

Nt ** g = &p; &q (q)
p=~&a
q=&p

Series : 5. 7 Young Won Lim
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A dereferenced variable : *p

address data

it a; ) [ Cp) g *r=a

=
—
*
=
1
Qo
o

‘¢ (p)

Series : 5. 8 Young Won Lim
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An aliased variable : *p

Int a;
Address Variable
assignment aliasing
. — * —
int * p=_&a; p=¢&a m P=a
p = &a equivalent relations after
*(p) =*(&a) address assignment
* p = a
Series : 5. 9 Young Won Lim
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Dereferenced variables : *q, **q

address data

Int a, o ¥ = g

int * p=&a; Ca) [5Ca *q=p

int **q = &p: { Ca
Series : 5. 10 Young Won Lim
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Aliased variables : *q, **q

Int  a;
Address Variable
assignment aliasing
Int * p=4&a; pn==&a wm "P=Ea

int ** q = &p; g=&p = O
- **q

=a
*(CI) i *(gcp) equivalent relations after
N q _ P address assignment
q = P

**q = *p

**q = a
Series : 5. 11 Young Won Lim
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Two aliased variables of a: *p, **q

&a | a . P *p *q **q
&p | ¢ p q é «q
&q | ¢ g
Series : 5. 12 Young Won Lim

Applications of Pointers 7/17/18



Two more ways to access a : *p, **q

address data
&a a
P
&p p — **q
&q q
1) Read/Write a
2) Read/ Write *p
3) Read / Write **q
Series : 5. 1 3 Young vgc/>{17|7|1rg

Applications of Pointers



Variable Definitions

INt a, address data
_ &a a
a can hold an integer
a= 100, address data
&a a4m 100
a holds 100
Series : 5.
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Pointer Variable Definition

Int *

P

p can hold an address

int * p, p ho.Ids an address
. of a int type data
e &p P

pointer to int
I * . *p holds

int P a int type data P *p

int
Series : 5.
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Double Pointer Variable Definition

Int ** o

g holds an address

I *%* .
INt q, q ho'lds an qddress of &q q .
. a pointer to int type data
pointer to
pointer to int
int * *q- *q holds an address of q *q o
b) .
—— a int type data
pointer to int
int **q; **q holds a int type data *q **(Q
int
Series : 5. Young Won Lim
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Pointer Variable Examples

address data

int a=200; &a (OX3A0 | ad= 200
Int* p=&a;
I *%* —_ . :
INt™ g =&p; &0 OX3CE | o= Ox3AB

&0 = Ox3CE

= 0x3AB
* = Ox3A0
**0 = 200
Series : 5. 17 Young Won Lim
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Pointer Variable p with an arrow notation

address data

&a @ a4m 200

address

& Ox3AB | P4=0x3A0

using an arrow notation

&p =0x3AB

D = 0x3A0
*n = 200

Series : 5. 18 Young Won Lim
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Pointer Variable q with an arrow notation

addrgss data address data

&a (OX3A0 | ad= 200
&p D4m OX3A0

&0 Jggz ' &0 OX3CE  gém 0x3AB

&0 = Ox3CE
using an arrow notation 0 = Ox3AB

*0 = Ox3A0

**0 = 200

Series : 5. 19 Young Won Lim
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Pointers — a type view

data (int)

address / (Int *)
address / (int **)

Types

NN

Serie_s : 5 _ 2 O Young Won Lim
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Pointers — other view

(int) **q

I
S -

Types Variables Addresses

Series : 5. 21 Young Won Lim
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Single and double pointer examples (1)

Int a ;
Int *p
Int *q ;

a, *p, and **q:
int variables

Serigs : 5 _ 22 Young Won Lim
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Single and double pointer examples (2)

INnt a a

Int * p ;

int ** q P
p P

p and *q : q
int pointer variables .R‘

singlepointers
(singlep ) al« *q
*q **q
Series : 5. i
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Single and double pointer examples (3)

Int a ; a

Int * p ;

Int ** q ; 'pg‘
p P

q: q
double int pointer variables I'%

Series : 5. 24 Young Won Lim
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Double pointer variable assignments

int ** p, **q’ *r : p = &r; q=p;
(int*>) o P (int*) o q
(int)
(int *) c\r\'
(float*) o (it
(float)
iglgﬁ(s:;tis(.)ns of Pointers 25 Youns vgc/>{17|7|1rg



Pointed Addresses and Data

Int a ;

INnt *p ;

Int**q;

Series : 5.
Applications of Pointers

&a

a =100

The variable a holds an integer data

&p

P *

—

200

The pointer variable p holds an address,
at this address, an integer data is stored

&q

q &—

—

*q._

The pointer variable g holds an address,

at the address q, another address *q is stored
at the address *g, an integer data **q is stored

26
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Dereferencing Operations

*
INt a &a a =100
*(&a) = a
7?" *
It * p &p pe—T ™>p | *p=200
“(&p) =p “(P) ="*p
Int * * g & | g T~ | *qe—T—»*q | **q=30
“(&q) =@ “(a) = "¢ “(*a) = *q
Series : 5. 27 Young Won Lim
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Direct access to an integer a

Int a; &a | a=100
address value
Direct Access &a a integer

1 memory access

Series : 5. 28 Young Won Lim
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Indirect access *p to an integer a

int*p ; &p P p | *p=200
address value
Indirect Access &p P

the content of the pointed

l Dereference Operator *
location

2 memory accesses

P P

Series : 5. 29 Young Won Lim
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Double indirect access **q to an integer a

Int**q; &q| ge~] 4] *ae | *g | *0=30
\/
address value
Double Indirect Access &Q q
3 memory accesses l Dereference Operator *
the content of the pointed location

l Dereference Operator *
the content of the pointed location

Series : 5. 30 Young Won Lim
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Values of variables

Int a ; &a | a=100
address value
&a a ------- integer
Int*p; &p D p | *p=200
address value
&p p ------- address
P il i integer
Int**q; &0 0 &~ q| *ge | *g| **q=30
~_ 7
address value
&q q --q---- address
g *q ----=--- address
*Q Q- integer
Series : 5. 3 1 Young Won Lim
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Swapping pointers

Series : 5. 32 Young Won Lim
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Swapping integer pointers

&p p=&a @& &p p=_&b
&q q=&b e &q q=&a
&a a=111 &a a=111
&b b =222 &b b =222
Series : 5. i
3 3 Young Won Lim
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Swapping integer pointers

&p p=&a &p p=2&b
&q q=&b &q q=&a
int *p, *q ;
swap_pointers( &p, &q); function call
void swap_pointers( int **, int **); function prototype
Series : 5. i
34 o
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Pass by integer pointer reference

void swap_pointers (int **m, int **n)

{ _ Int** ' 'm Int** N
int* tmp; nt*o*m int* *n

-— .

}‘Il:p_—*nfn, nt*  tmp
*n = tmp;

}

int a, b;

Int *p, *0; p=&a, gq=&b;

swa.b._pointers( &p, &Qq);

Series : 5. 35 Young Won Lim
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Array of Pointers

Series : 5. 36 Young Won Lim
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Array of Pointers

Int a |
Int * of|

No. of elements =4
int a [4]

Type of each element

No. of elements = 4

Int *

[4]

Type of each element

Series : 5.

Applications of Pointers
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Array of Pointers — a variable view

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

0o Y|
B I =
Il
W | N
W N
o|T|To|T
o b e

Integers Integer pointers \>

taking actual
memory locations

Series : 5. 38 Young Won Lim
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Array of Pointers — a type view

int* | b[4]

(int)

(int)

(int)

Integers

(int *)

(int*) o

CRINESI
o

Integer pointers

taking actual
memory locations

Series : 5.
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Array of Pointers — extending a dimension

Int * b [4]; assignment  b[0] = a
77777777777777777777777777777777777777777777777 equivalence
e — a[0] = b[0][0] = *(*(b+0)+0)
. a[1] = Db[0][1] = *(*(b+0)+1)
bdm o al2] = b[0][2] = *(*(b+0)+2)
b+0 b[O] e a[3] = Db[0][3] = *(*(b+0)+3)
b+1 b]_
b+2 b[2] \ 2" dim
b+3 b[3 b[0]+0 g a[0] = 11
taking actual bo+1 § a[l] = 22
memory locations b[0]+2 a[2] = 33
h[0]+3 al3] = 44
Series : 5. oung Won Lim
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Pointer to Arrays

Series : 5. 41 Young Won Lim
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Pointer to an array — variable declarations

iInt m:
iInt *n:

an integer pointer

int a [4] int func (int a, int b);
| | | |
int | (*p) [4] int (*fp) (int a, int Db);
an array pointer a function pointer
Series : 5. 42 Young Won Lim
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Pointer to an array — a type view

' A bvte data array pointer:
INt y a pointer to an array

- % pointer array:
INt an array of pointers

an integer pointer

Int (int, int)  instructions

Int (*) (int, int)

a function pointer

Series : 5. 43 Young Won Lim
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Pointer to an array . assignment and equivalence

Int a 4] ; a &a &a
1 I |
int  [(*p) = [4]; (*p) &(*p) p

1-d array pointer

Int al4] ; a &a &a[0] a
1 I 1 1
int | (*q) ; q &(*q) q q

0-d array pointer (= int pointer

Series : 5. 44 Young Won Lim
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Pointer to an array : size of array

Int a 4] ; p = &a;
- . sizeof(p)= 8 bytes . the size of a pointer
nt [(*p) | [4]; ool by v

_ sizeof(*p)= 4*4 bytes : the whole size of
1-d array pointer the pointed 1-d array
Int a[4] ; q=a;
int (*CI) ; sizeof(q)= 8 bytes . the size of a pointer

sizeof(*q)= 4 bytes : the whole size of

0-d array pointer the pointed 0-d array

Series : 5. 45 Young Won Lim
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Pointer to an array — a variable view (1)

nt  (*p) [4];

LT
LT
S
-
.
-
.....
S
-
S
-
~
~
~
~
~
~
~
~
~
~
~

a+2 al2]

a+3 al3]

assignment equivalence
p = &a *P = a

points to a 1-d array —
a aggregated type data

int a [4]

p :int (*) [4] type

Series : 5.
Applications of Pointers
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Pointer to an array — a variable view (2)

assignment equivalence
q = &a0] *q = *a
q=a q= a
0-d array pointer points to an array element —

an integer type data

~m-
-
-~
-~
~
-
~
.....
-
-
-
-
-
-
-
-
-
~
-~
-~
~
~
-
~

~
Sa
.
S
-~

a+3 al[3] g :int(*)=int*type

Serigs : 5 _ 47 Young Won Lim
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Pointer to an array — an aggregated type view

INnt

(*p) [4];

An aggregated type
- starting address (&a)
- size of all the array elements (16 bytes)

p e 1-d array pointer

P al0]
*********************************************** al1;
a[2] >
a[3]
ierie_s : 5 _ 48 Young Won Lim
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Incrementing an array pointer

Aggregated Type Size

int — (*p) [4];

address p+1 — address p
= (long) (p+1) - (long) (p) = 4 * sizeof(int)

P p *(p+0)e—— > (*(p+0))

1-d array pointer (*(p+Oo))I

(*(p+0))[2.
(*(p+0)[3] |
p+1 “(p+1) (*(p+1))[0]
*(p+1))I
(*(p+1)I
(*(p+1))[3]

Series : 5. 49 Young Won Lim
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Incrementing an array pointer — extending a dimension

(*(p+1)) : array name

p+1 *(p+1) (*(p+1))[0]
(*(p+1)I1]
(*(p+1)[2]
(*(p+1))[3]

1-d array pointer “

4*sizeof(int)

p+1 p[1]

4*sizeof(int)

NP o

T T © ©
Ll Ml F el

p[1] : array name

Series : 5. 50 Young Won Lim
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A 1-d array pointer and a 1-d array

Int a [4]; Int (*p) [4] = &a;
1-d array pointer 1-d array pointer
p_* p = &a p__*

(*p)[O] p[0][0]
|1 (*p)[1] P[O][1]
al2 (*p)[2] p[O][2!
al3. (*p)[3] p[O][3!
Series : 5. 51 Young Won Lim
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A 1-d array pointer and a 2-d array

int c [4][4]; int (*p) [4] = &c][O0];
1-d array pointer C o 1-d array pointer
7 p e
p=c

&c|0] p = &c[0] p p=c
c[0][0] (*p)[0] p[0][0]
c[O][1] (*p)[1] P[O][1]
c[0][2] (*p)[2] p[O][2]
c[O][3] (*p)[3] P[O][3]

Series : 5.

5 2 Young Won Lim
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A 1-d array pointer and a 1-d array — a type view

Int a [4];

1-d array pointer
(int (*)[4])p o

Series : 5.
Applications of Pointers

(int *)

53

int (*p) [4] = &a;

1-d array pointer

(int (*)[4])p e,

(int) (*p)[0]

p[O][0]

(int

(Int

N | e | e | S

(int

Young Won Lim
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A 1-d array pointer and a 2-d array — a type view

Int c [4][4]; iInt (*p) [4] = &c]O0];
1-d array pointer  (int ()[4)) ce  1-d array pointer
(int (*)[4]) P o, - (int (*)[4]) P o
(int *)
(int) p[O][0] | p[O][O]
(int)
(int)
(int)
iglgﬁ(s:a;tis;)ns of Pointers 54 Youns V¥C/){17I7I1rg



A 1-d array pointer — extending a dimension

int (*p) [4] ;

1-d array pointer

(—J_> 15 dim

can be viewed as a 2-d array name
. an additional dimension is added

7777777777777777777777777777777777777777777777 p+l  *(pt+1) p+2  *(pt2) oo
p[O][0] p[1][0] p[2][0]
p[O][1] p[1][1] pl2][1]
p[O][2] pl1][2] pl2][2]
p[O][3] p[1][3] p[2][3]
2" dim
Series : 5. 55 Young vgc/>{17|7|1rg

Applications of Pointers



Double pointer to a 1-d array — a variable view

int a[4] ;
int (*p) [4] = &a ;

g e pointer to a 1-d array pointer
K int (**q) [4] =&p ;
&p p 1-d array pointer

Serigs : 5 _ 56 Young Won Lim
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Double pointer to a 1-d array — a type view

int a[4] ;
int (*p) [4] = &a ;

(int (*)[4]) e a pointer to a pointer to an array
/ int (**q) [4] = &p ;
q=&p ;
(int (*)[4])

a pointer to an array

o

p=&a
(int*)  a pointer to an int
(int)
(int)
(int)
Series : 5. 57 Young Won Lim
Applications of Pointers 7/17/18



Pointer to Multi-dimensional Arrays

Series : 5. 58 Young Won Lim
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Integer pointer type

(int (*)[4]) type can point v (int*) o, (int)
Sng] ti(r)ltlrelltrr[gg/ tzgrer]e " apointer to an int (Int)
(int)
X (int)

(int *) ®

T °

~ (int [4]) °

an int array name

apointerto an array  [(int (*)[4]) @
1-d array pointer

int[4] =(int[] =int?*)

equivalent in the sense that
each of these types points
to an int type data

Serigs : 5 _ 59 Young Won Lim
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Series of array pointers — a type view

(int)
(int)
(int)
(int)
®
®
®
a pointer to an array  [(int (*)[4])
a pointer to an array | (int (*)[4])
a pointer to an array | (int (*)[4]) r\, (int [4])
1-d array pointers the name of an int array
®
o
[
Series : 5. 60 Young Won Lim
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Series of array pointers — a variable view

int a[4]; int (*p1)[4]; int (*r);
int b[4]; int (*p2)[4];

int c[4]; int (*p3)[4]; r L al0]
a[l]
assignment equivalence a[2]
pl=¢&a (*pl) = p1[0] = a al3.
p2 = &b (*p2) = p2[0]=b TS
p3 =&c (*p3) =p3[0] =c i
b[1]
a bl[2]
b[3]
a pointer to an array pl o | b
a pointer to an array p2 o// :
a pointer to an array p3 L C °
1-d array pointers S
e assume that

array a, b, and c
are contiguous
in the memory

Series : 5.

Young Won Lim
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Pointer array — a variable view

int *q[3]; taking actual q[0][O]
memory locations q[O][1]
q[0][2]
1-d array names q 0113
fffffffffffffffffffff @ ¢ e_d0 e ¢ o
an array of pointers  p+1 q[1] o q[1][1]
p+2 al2] e q[1](2]
¢ al2][0]
q[2][1]
assignment equivalence q[2][2]
q[0] = a g[0] = *(g+0) = a q[2][3.
q[l]=b q[l] =*(q+1)=Db o
q2]=c al2] =*(g+2) =c if arrays a, b, ¢ o
are consecutive ¢
Series : 5. Young Won Lim
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Array pointer to consecutive 1-d arrays

int (p)(4] o T

a pointer to an array

s e pri| Pl e -

|_\
=

1-d array pointer 3}
e ‘
assignment equivalence p+2 | p[2] e—=
p=3&a “(pt0) =p[0] = a

*(p+1)=p[l]=b
:(IO+2) =p[2]=c |
(p+2) = p[2] =d p+3 p[3] PUE

—1
e

if arrays a, b, c, d
are consecutive

O O 0 O O ©|0C O T T |©

050363 wIN NN N

WN B olwN R olw N

Series : 5. 63 Young Won Lim
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A 2-d array and Iits sub-arrays — a variable view

the array name c of a 2-d array
as a 1-d array pointer which
points to its 1° 1-d sub-array

c is the 1-d array pointer
cli]'s are the 1-d sub-array name

c[0] the 1% 1-d sub-array name
c[1] the 2™ 1-d sub-array name
c[2] the 3" 1-d sub-array name
c[3] the 4™ 1-d sub-array name

Compilers can make c|i|’'s require
no actual memory locations

Series : 5.
Applications of Pointers

a 2-d array
with 4 rows
and 4 columns

64

c[O][O]

c[0][1]

)

c[O0][2]
c[O][3]

c[11[0]

c[1][1.

c[1][2]

c[1][3]

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

c[2][2]
c[2]

WNEOWN

Wwww N

OO 0O 0

Young Won Lim
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A 2-d array and Iits sub-arrays — a type view

1-d array pointer

1-d array name
1-d array name
1-d array name
1-d array name

Series : 5.
Applications of Pointers

a 2-d array
with 4 rows
and 4 columns

(int (*) [4])

lllllllllllllllllllllllllllllllllllllllllllllll
-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

c+1 { (int[])

ct+2 & (int[])

c+3 £ (int[])
:lllllllIIllllllllllllllllllllllllllllllllllllll;

65

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

(int)

Young Won Lim
7/17/18



1-d subarray aggregated data type

The 1% subarray c[0] (intf) c[0] ® > (int) c[O0][0]
sizeof(c[0]) =16 bytes | | (int) c[O][1]
(int) c[O][2]
(int) c[O][3]
The 2" subarray c[1] (int[) c[1] e—(int) c[1][O]
sizeof(c[0]) =16 bytes | - (int) c[1][1]
(int) c[1][2]
(int) c[1][3]
The 3" subarray c[2] int) c[2] «— (int) c[2][0]
sizeof(c[0]) =16 bytes | | (int) c[2][1]
(int) c[2][2]
(int) c[2][3]
The 4™ subarray c[3] (intf) c[3] e—(int) c[3][O]
sizeof(c[0])=16 bytes | | (int) c[3][1]
(int) c[3][2]
(int) c[3][3]
i;lgﬁie;t?(.)ns of Pointers 66 Youns v¥7£17|7|1rg



2-d array aggregated data type

2-d array :
sizeof(c) = 64 bytes

1-d sub-arrays :
sizeof(*c) = 16 bytes

Series : 5.
Applications of Pointers

(int () [4) C &——> (i

(int)

c[0][0]

(int)

c[0][1]

(int)

clol[2]

(int)

c[O][

3]

(int)

c[1]

0.

(int)

c[1]

1

(int)

c[1]

23

(int)

c[1][3]

(int)

(int)

c[21[0]

c[2]

1]

(int)

c[2][

(int)

cl2]

(int)

cl3ll

(int)

c[31I

(int)

c[31I

(int)

c[31

EE— | ™

67
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2-d array name as a pointer to a 1-d subarray

1-d array pointer (nt()[4) ¢ e—= (ntM c[0] * = (int) c[O][O]
************************************************************************************* (int) c[O]1[1]

(int) c[O][2]

The 1° subarray (int) c[O][3]

1-d array pointer (int (*) [4]) c+1 (int)  c[1] (int) c[1][O]
(int) c[1][1]

nd (int) c[1][2]

The 2" subarray (nt) c[1][3]

1-d array pointer (int (*) [4]) c+2 intD) c[2] (int) c[2][0]
(int) c[2][1]

. (int) c[2][2]

The 3™ subarray (int) c[2];3;

1-d array pointer (int (*) [4]) c+3 (int) c[3] (int) c[3][0]
(int) c[3][1]

. (int) c[3][2]

The 4" subarray int) c[31[3

Series : 5. 68
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2-d array and 1-d and 2-d array pointers

1-d array pointer 2-d array pointer

[4][4] ;
T T

[4][4] ;

it ) P = &clOo]; int[4[4) g = &C;
p = c;
p[O] = c[O] (*a)[0] = q[O][0] = c[O
p[1] = c[1 (*a)[1] = q[O][0] = c[1
p[2] = c[2] (*a)[2] = q[0][0] = c[2
p[3] = c[3. (*a)[3] = q[O][0] = c[3.
Series : 5. oung Won Lim
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1-d array and 0-d and 1-d array pointers

0-d array pointer : int pointer 1-d array pointer

T

(int () m = &c[0]; (int(*)[4]) n = &c;
M = C,
m[0] = c[0] (*n)[0] = n[O][0] = c[O]
m[1] = c[1. (*n)[1] = n[O][0] = c[1
m[2] = c[2] (*n)[2] = n[O][0] = c[2]
m[3] = c[3. (*n)[3] = n[O][0] = c[3.
Series : 5. oung Won Lim
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2-d array and 1-d array pointer

(nt()) € &3 (ntD) cfo] &= (int) c[O]IO]

1-d array pointer (int) c[0][1]

_ Y P (int) c[0][2]

&p [(int()[4) p e (int) c[O][3]

c+l | (nt) c[1] (int) c[1][O]

P = C; (int) c[1][1]

(int) c[1][2]

. (int) c[1][3]

= &c|0]; .

P (0] c+2 | (ntD)  c[2] (int) c[2][0]

(int) c[2][1]

(int) c[2][2]

An array pointer: | (int) c[2][3.

sizeof(p) = 8 bytes c+3 | (ntl) c[3] (int) c[3][O]

(int) c[3][1]

1-d sub-arrays : (int) c[3][2]

sizeof(*p) = 16 bytes (nt) c[3][3]
Series : 5. Young Won Lim
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2-d array and 2-d array pointer

2-d array pointer (int()[4) C e—= (int[) c[0] & = (int) c[O][O]
””””””””””””””””””””””””””””””””””””””””””””””””””””””” (int) c[O][1]

&q | (intM)[4][4]) Qe (int) c[O][2]
| (int) c[O][3]
g= &C: c+l | (ntm) c[1l] e— (int) c[1][O]

************************************************ | (int) c[1][1]
(int) c[1][2]
(int) c[1][3]
c+2 | intm  c[2] e (int c[2][0]

**************************************** | (int) c[2][1]
An array pointer: (int) c[2][2.
sizeof(q)) = 8 bytes (int) c[2][3]
c+3 | (ntD) c[3] e—— (int) c[3][O]
1-d sub-arrays: | (int) c[3][1]
sizeof(*q) = 64 bytes (nt) c[3][2]
(int) c[3][3]
g+l
Series : 5. Young Won Lim
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Using a 1-d array pointer to a 2-d array

pLO][0]
p[O][1]
p[O][2]
pLO][3]
p[1][0]
P1][1]
pl1][2]
pl1][3]
p[2][0]
pl2][1]
pl2][2]
o1

a 2-d array

INt (*p) 4] ; with 4 rows
i |

and 4 columns

int  [c[4] | [4]

1-d array pointer
&p  ((int*)[4) p e

1l
(52

e e e
O 0 0O O
LN = O

wWhNEo ~

WNPOWN

3
Ell
5]
3

© O T O

© O |0 |0 O

Serigs : 5 _ 73 Young Won Lim
Applications of Pointers 7/17/18



Using a 2-d array pointer to a 2-d array

a 2-d array (*q)[0][0]

Int (*a) | [4]]4] ; Wito'?f TO;NS (*q)[0][1]

an columns (*q)[O][Z]

. - (*q)[0][3]

Int c | [4ll4]; (*q)[1][0:

(*q)[11[1]

2-d array pointer (*q)[1][2

& (nt)4l4) q* gg;g}{g}

— 0. (*a)[2][1]

q=&c; (*a)[2][2.

(*a) :O: = C:O: E*g;g :g:

(*CI):1: = c[1] (*q):3: 1

("a)[2] = c[2] (*q):3: >

(*a)[3] = c[3] (*q):3: 3
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Pointer to multi-dimensional arrays (1)

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

int b[4] [2];
int (*q) [2];

Int c[4] [2][3];
int (*r) [2][3];

int d[4] [2][3][4];

int (*s) [2][3][4];

Series : 5.
Applications of Pointers

1-d array
0-d array pointer

2-d array
1-d array pointer

3-d array
2-d array pointer

4-d array
3-d array pointer

75
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Pointer to multi-dimensional arrays (2)

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

int b[4] [2];
int (*q) [2];

int c[4] [2][3];
int (*r) [2][3];

int d[4] [2][3][4];
int (*s) [2][3][4];

Series : 5.
Applications of Pointers
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Pointer to multi-dimensional arrays (3)

s —-JIEON [0 | 0] | O]
p —{ a[0]_ q —»{b[0] [0] [1]
[1] %{
int af4] : ntb[4112; | | | Cn
int (*p) int (*a) [2]; .
fffff 2o
r = c[0] | [0] Fﬂ p=a; (=&a[0]); %
‘ 2 q=b; (=&b[0]); [ O [
[ [1] | [O] r =c; (=&c[O]); | | 7 [ 1]
L s =d; (=&d[0]); 2
i 1 0
nte[d2z: 000 | | | -
int (%) [2][3]; -
T o1 0]
int SR [2][3][4]; 1
int 8N [2][3][4]; 5
Series : 5. 77 Young Won Lim

Applications of Pointers 7/17/18



To pass array name

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

int b[4] [2];
int (*q) [2];

int c[4] [2][3];
int (*r) [2][3];

int d[4] [2][3][4];

int (*s) [2][3][4];

Series : 5.
Applications of Pointers

funa(a, ...);

funb(b, ...);

func(c, ...);

fund(d, ...);

78

void funa(int (*p), ...);

void funb(int (*q)[2], ...);

void func(int (*r)[2][3], ...);

void fund(int (*s)[2][3][4], ...);

Young Won Lim
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