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Assumption

assume that

value(c) returns the hexadecimal number
that is obtained by printf(“%p”, c),

when the variable ¢ contains

an address as its value

type(c) can be determined

by the warning messsage of printf(*%d”, c),
when the variable ¢ contains

an address as its value

Series 3:
Array Pointers

#include <stdio.h>
int main(void) {

int c[3] ;

printf ("c= %p \n", &c);
}

c= 0x7fffd923487c

#include <stdio.h>
int main(void) {

int c[3] ;

printf ("c= %d \n", &c);
}

t.c: In function ‘main’:

t.c:5:16: warning: format ‘%d’ expects argument of type ‘int’,
but argument 2 has type ‘int (*)[3]’ [-Wformat=]

printf ("c= %d \n", &c);
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Pointer to Arrays

1. pointer to 1-d arrays
int (*p) [4];

2. pointer to 2-d arrays
int (*a) [4][4];
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Pointer to an array — variable declarations

int m;
I Array Pointer Approach
- *n (pointer to arrays)

an integer pointer

int a [4] int func (int a, int b);
int (*p)  [4] int (*fp) (int a, int b);
an array pointer a function pointer
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Pointer to an array — variable declarations

n points to a number (int)
m Array Pointer Approach
; _ (pointer to arrays)

an integer pointer

p points to an array (int [4]) fp points to a function (int (int, int))
int (*p) [4] int (*fp) (int a, int b);
an array pointer a function pointer
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Pointer to an array — a type view

: array pointer:
Int 4 byte data a pointer to an array
int * pointer array:

an array of pointers

an integer pointer

Int (int, int) ‘> instructions
Int (*) (int, int)

a function pointer
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Pointer g to a 1-d array a

P=&3 int[a] int
Pel — T
&a a al0]
al[1]
al2]
a[3]
no physical real consecutive
memory locations memory locations
1-d array pointer
int  (*p) [4];
. Y
Int a [4],
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Pointer q to a 2-d array c

2-d array pointer

q = &c;

int [3][4] int [4]

int

Qe .  — Ty

&C

int  (*q) [3][4];

C

c[0]

[0][0]

o1

O 0O 0

0](2]

c[0][3]

c]

c[1][0]

c[1][1]

c[1][2]

c[1][3]

cl2]

c[2][0]

c[2][1]

c[2][2]

c[2][3]

Int ! [3][4];

no physical memory locations

real consecutive
memory locations
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Array a vs array pointer A

int a[4] ; 1-d array a int (*A) ; 0-d array pointer A
* inimal
2 20 A 0 | e
a[1] *(A+1)
al2] B2 || ierences
a[3] *(A+3)
[ ]
[ J
[ J
- int(*) i aasa0-d array pointer - int[N]  : Aasal-darray
* inimal N is not fixed
a —[eo ] nom A [ao] v
tual point *(at+l) e A[1]
virtual pointer = extende
- no real memory e references Al2] sizeof(A) is not
location *(@+3) A[3] the size of the array
- constraints : . but the size of a
&a=a b pointer variable
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Array a and array pointers A

int a[4] ; 1-d array a int (*A) ; 0-d array pointer A
* sizeof(a) = an array size * sizeof(A) = a pointer size
= 4 * 4 bytes = 4/ 8 bytes
e # of 0-d arrays = fixed e # of 0-d arrays = not fixed
=4 = at least 1
mt(*) """"""" a as a 0-d array pointer |nt[N] """""" A as a 1-d array
a is not a real pointer A is not a real array
* sizeof(a) = an array size * sizeof(A) = a pointer size
* a=&a e AZ&A
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Array and pointer types in a 1-d array

Int [4] Int
int a | [4] 2 a[0]
all]
al2]
a 1-d al"ray a[3]
type ] Int [4] no physical real consecutive
Size - 4*4 memory locations memory locations
int (*) Int
nt | al| [4 [ a e o alo]
a[l]
a 0-d array pointer (virtual) al2]
type : int (%) al3]
size 1 4%4 memory locations  memory locations
a points to the 1% int element
there are 4 int elements
Series 3: i
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2-d array type

int [3][4]

| : [0} c[0][0]
int | c| [3] [4]} cl0][1]

cl0][2]
c[0](3]

C 2-d array = E{H{cl)}

type . int [3][4] cI112]
size : 3 *4*4 c[1][3]

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

real consecutive
memory locations

no physical memory locations
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1-d array pointer type

int (*) [4] int [4]
| c e ] <o CTo7[0)
int | c|[3] [4 | cl0][1]
c[O0][2]
c[O][3]
C 1-d array pointer (virtual) L] E{H{(l)}
type : int(*) [4] c[1][2]
size : 3 *4*4 c[1][3]
C points to the 1% int [4] element C[2] C [ 2 ] [ O ]
There are 3 int [4] elements C[Z][l]
c[2][2]
c[2][3]

real consecutive

no physical memory locations ;
memory locations
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1-d array type

Int [4]
| c c[O] c[0][0]
Int c [3] [4] c[O][1]
c[0][2]
c[0][3]

C[i] 1-d array el EH}{({}

type . int [4] c[1]1[2]

size . 47*4 c[11[3]
c[2] c[2][0]
c[2][1]
c[2][2]
c[2][3]

real consecutive
memory locations

no physical memory locations
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0-d array pointer type

Int (*) Int
T C c[0] e —» c[O][O]
nt c 814 | | c[0][1]
c[0][2]
; c[0][3]
c[i] o-d array pointer (virtual) | | EITINES E{HE?—}
type : int (%) [112]
Size . 4*4 c[11[3]
o T c[2] e —»  c[2][0]
Thete are 4 in elements c[2][1]
c[2][2]
c[2][3]

real consecutive

no physical memory locations ;
memory locations
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Values of virtual array pointer in a 2-d array

int (*) [4] int (*)

¢ = c[0] = &c[0][0] c e » c[0]e » c[O0][O]
c[O][1]

c[0][2]
c[0][3]
c[1] = &c[1jjo | | c[1] ¢ »  c[1][O]
c[1][1]

c[1][2]
| c[1][3]
c[2] = &c[2Jjor | | c[2] e —»  c[2][0O]
c[2][1]

c[2][2]
c[2][3]

real consecutive
memory locations

no physical memory locations
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Types in a 2-d array

int | c| [3] [4]} int | c|[3] [4]
C 2-d array relaxing the 1" dimension (G 1.d array pointer (virtual)
type : int [3][4] type : int (*) [4]
size : 3 *47*4 Size : 3 *47*4
value : &c[0][0] value : &c[0][O]

int [ c [3] [4] int [c [3]] [4]
C['] 1-d array relaxing the 1* dimension C[l] 0-d array pointer (virtual)
type : int [4] type : int (%)
Size : 4*4 Size : 4*4
value : &cli][0] value : &cli][0]
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Subarray types in a 2-d array

int c[3][4];|] 2-d array c

c Type cl[i] Type c[illil Type
oy . —
int c[3][4] int c[3][4] int c[3][4]
\ 1 1
int [3][4] —» int[4] — int Array Type
Dual Types l l
int (4] ntey Array Pointer Type
Series 3: 20 Young Won Lim
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Pointer p to a 1-d array a

Do equivalence assignment
N P = a p = &a
p = &a,;
int [4] Int
&a a al0]
all]
al2]
a[3]
1-d array pointer
it (*p) [4];
1-d array
. Y
Int c [4];
Series 3: 21 Young Wc;n I7im
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Pointer g to a 0-d array a[0]

de equivalence assignment
*q = al0] q=a
g=¢

It (*) int

ffffffffff a o . al0]
all]
al2]
al3]

0-d array pointer

Int (*q) [4];

1-d array

int al4] ;
Series 3: 29 Young Won Lim
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1-d array access using p and q

int (*p) [4] = &a; int (*q) =a;
1-d array pointer 0-d array pointer
P o p = &a q e q=a
int (%) int int (*) int
ffffffffff *n e > (*p)[0] [plolO] a e —» ql0
(*p)[1] |plol1] q[1
(*p)I[2] p[01[2] ql[2
(*p)[3] | ploII3] ql3
Seri 3 oun on Lim
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Pointer p to a 2-d array ¢

Do equivalence assignment
N *}EC p = &c
p = &c;

\ int [3][4] int [4] Int
&c C c[O] c[O][O]
c[O][1]
c[O][2]
. c[O][3]
2-d array pointer c[1] c[1][0]
; * , c[1][1]
nt  (*p) [3]4]; i
c[1][3]
2-d array c[2] c[2][O]
Y c[2][1]
Int c [3][4]; c[2][2]
c[2][3]
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Pointer g to a 1-d array c[0]

g equivalence assignment
b o
q = c[0] Bli=.c

q=c,
Int (*)[4] int [4] Int

c e o 0] clo[0;
i c[o][1]
c[0][2]
. clo][3]
1-d array pointer NE c[1110]
; : c[1][1]
Int (*C) [4]1 C:1: :2:
c[1][3]
2-d array c[2] c[2][O]
. g c[2][1]
int  c[3] [4], c[2][2]
c[2][3]
Series 3: ouna Won Lim
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2-d array access using p

2-d array pointer

p"\ int (*p) [3][4] = &c;

p = &C;

\, int (*)[4] int (*) int

P (*p)[0] (*p)I
(*p)I
(*p)I
(*p)I
(*p)[1] (*p)I
*p)I
(*p)l
(*p)
(*p)[2] (*p)I
(*p)I
*p)[2][
Cp)I2][

NSNS EEEE

WIN RO IWINIFIOIWINIE IO

]
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2-d array access using q

1-d array pointer

i int (*a) [4] =c;

q=c;
int (*)[4] int [4] int

c e —» (0]

S SiS S
N

q[1]

—
| e It

q[2]

lepiopiopicohiojiopiopicl iohiojielhie)]

NN IN N (E [ E
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1-d and 0-d array pointers to an 1-d array

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

int () [4] int ()
equivalence *q = C, equivalence *p = *C,
assignment q = &C’ assignment p = C’
(*a)[i] = q[O][i] = c[i] pli] = c[i]
i?::lng;nters 28 Yo V{;j;‘lb'z”;



2-d and 1-d array pointers to a 2-d array

2-d array pointer 1-d array pointer

int (*) [4][4] int (*) [4]
equivalence *q = C, equivalence *p = *C,
assignment q = &C, assignment p = C,
(o)1 = alo10inl = cpiil pli] = cfi]
itrerrzisng;nters 29 Yo V\ggbg



Array pointers to a 2-d array

int ¢ [4] [4]; 2-d array c
Int (*q) [4] [4] = &c ; 2-d array pointer q
INnt (*p) [4] = &c[0] ; C 1-d array pointer p
c[i]h} (*ap 00l
cli]p] pOD]

Series 3 30 Young Won Lim
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Int ** > Int* > Int

int (*) [4] - int[4] - int
int
int
int
Series 3: 31 Young V\ggllylzrg
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Integer pointer p vs. array pointer q

int *p ; D=A; int (*a) [4]; 0=&A;
int A[4] ; int A[4] ;
P *—~ K.
n=A g=&A
The array name (*Q) = A
Int [4] int nt ()@ int [4] int
ffffffffff A e —»  A[0] sal *q o > (*q)[0]
Al1] (*q)[1]
Al2] (*q)[2]
A[3] (*q)[3]
The int pointer type The array type
itrerrzESPgénters 32 Yo V\giglbgg



Must point to an array type (array name)

int (*q) [4]; gq¥A; int (*q) [4]; q=&A;
int A[4] ; int A[4] ;
q o—— K.
Warning!
g=A 0=&A
The array name (*q) = A
int [4] Int int (%) [4] Int [4] Int
ffffffffff A e —»  AQ] eal *gq o >  (*q)[O]
Al1] (*q)[1]
Al2] (*q)[2]
A[3] (*q)[3]
The array type The array type
itrerrzESPgénters 33 Yo V\giglbgg



Double integer pointer type — int **

> int [4] = int
an int array name | Int
Size = 4*4 bytes :
Y INnt
ok | int

a pointer to a pointer /k int * o
Nt ** 0- a pointer to an int

i : type(int [4]) = type(int[]) = int *
Int ** type can point

only to int * type each of these types points

— an int array name (X) to an int type data
Series 3: 34 Young Won Lim
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Integer array pointer type — int (*)[4]

int (*)[4] type can point - Int [4] int
only to int [4] type an int array name int
— an int array name

Size = 4*4 bytes

int
ok int

int * o
a pointer to an int

a pointer to a 1-d array

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

L

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

each of these types points
to an int type data

Series 3 35 Young Won Lim
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Types of integer pointers

; primitive types K
N .
. . : . . . .
' Int ** e —  » Int* e —+— , Int '
':' ' apointer to a integer pointer a pointer to an int y ‘
¢ ! sizeof(int **) = 8 bytes sizeof(int*) = 8 bytes . .
« N =“___1.'ﬁ'-’- ------------------

' \‘I /‘ ) R \“
o inte)E e i o
‘\: . N ) )

.. apointertoal-d array 4 ! INt N
V' sizeof(int(*)[4]) = 8 bytes i . : :
‘l" ,'5 1 |nt Il
e 4 : . "
“‘~ _ B 31, ] Int ]
Se__oTTToIToIIZzz=e" ‘el g
an array : an aggregate type
compound / composite data types
Series 3: 36 Young Won Lim
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Variable declaration of integer pointers

Int *q = &p; int *p ; int a;
&p &a
q o 7 p ®  » a
int (*r)[4] = &c; int c[4];
r e c o

O 0O 0O O
LN PO

Series 3 37 Young Won Lim
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Types and sizes of integer pointers

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

“Gint*) q e

value(&q) # value(q)
sizeof(q) = pointer size

ot ™A r e

value(&r) # value(r)
sizeof(r) = pointer size

&p

&cC

(int*) p e

value(&p) # value(p)

sizeof(p) = pointer size

(int [4]) ¢

value(&c) = value(c)
sizeof(c) = 4*4

int a;

int *p = &a;

int *q = &p;

& (int)  a

value(&a) # value(a)
sizeof(a) = 4

int c[4];

int (*r)[4] = &c;

“_ int c[O]

int c[1]

int c[2]

iInt c[3]

Series 3:
Array Pointers

38

Young Won Lim

6/21/22



Sizes of integer pointers

a pointer to an int

sizeof(p) = pointer size
= 8 bytes on 64-bit machine
= 4 bytes on 32-bit machine

an int array name

sizeof(c) _
= sizeof(*c) * 4 sizeof(c)
= sizeof(int) * 4
= 4*4 = 16 bytes
sizeof(c)

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

Series 3:
Array Pointers

> <

t sizeof(*c)

(int*) p ®  » Int
(int*) p+le

> int

(int[4]) c Int

77777777777777 | Int
pointer .

increment INt

i Int

(int [4]) c+1 Int

777777777777777777777777777777777777777777777777 Int

Int

int
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Virtual pointer p in an aggregated data

abstract data type
| t @ p e *p(=p[0]) |
sizeof(p) sizeof(*p)
p+1
[ [ o
\ J | ] ]
primitive data type
sizeof(p) N p 777777777 o Pl *p (=p[0]) Gsizeof(*p)
prl [ o o

* | ] |

sizeof(p) = sizeof(*p) * N

value(p+1) = value(p) + sizeof(*p)

Series 3 40 Young Won Lim
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Real pointers

abstract data type
e [P GeDoD o
# &p 0 ~— sizeof(*p)
sizeof(p)
p+1
| ]
primitive data type
" | *p (=p[0]) A sizeof(*p)
I e e . |
sizeof(p)
| ]
sizeof(p) = 4 / 8 bytes
value(p+1) = value(p) + sizeof(*p)
Series 3: oung Won Lim
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Incrementing a 1-d array pointer

value(p+1) — value(p) = sizeof(*p)

: % :
INt ( p) [4]’ = (long) (p+1) — (long) (p) = 4 * sizeof(int)

p ._\
®H0) o T ((prO)I

Aggregate Type Size sizeof(1-d array) (*(p+0)) L
= 4 * sizeof(int) el ( n (p+ O)) _

increment

RN T E)
p+1 *(p+1) .> (*(p+1))[0]

sizeof(_l-d al_'ray) (*(p+1))[ 1]
= 4 * sizeof(int) (*(p+1))[2 ]

(“(p+1))[3]

] M A=

Series 3 42 Young Won Lim
Array Pointers 6/21/22



Equivalence : *(p+i) = p[i]

(*(p+1)) : array nhame

4*sizeof(int)

~
*
~~
©
+

| ] c n [ ]
~—

W N B O

*(p+i) = pli] “ equivalence

4*sizeof(int)

@®W N B O

© © © ©

pl[i] : 1-d array name

Series 3 43 Young Won Lim
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Incrementing a pointer to a 1-d array

int (*p) [4] =c;

p+1
p+2
p+3

sizeof(*p) sizeof(1-d array)

sizeof(*p) sizeof(1-d array)

p+0 § sizeof(*p) sizeof(1-d array)

*(p+0) <= p[O] (*(p+0))ljI =y pP[O][j]
*(p+1) <¢mmp p[1] (p+1))j] < p[L][j!
*(p+2) <« p[2] (*(p+2))[j] <= p[2][]]
*(p+3) <= p[3] (*(p+3)[j] <= p[3][]]
Series: 6. 44 gﬁ)zljlr/ngWon Lim
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Accessing a 2-d array using a 1-d array pointer

: N _ " *p+0) e (*(p+0))[O
nt Cp) 4] (o)LL
e (*(p+0))[2]
y (*(p+0))[3]
D e prt o H(p¥l) e (*(p+1))[0
(*(p+1))[1]
Pt (*(p+1))[2
J C(e+L)8]
2 *(pt2) e > (¥(p*2))[0]
Aggregate Type Size sizeof(1-d array) (*(p+2) ) 1
= 4 * sizeof(int) mg?nrem (*(p+2)) 2
! (*(p+2))[3]
° °
. .
itrerrz:\?/SPginters 45 Youna V\g;glblzrg



2-d array access using a 1-d array pointer

p 0110
: _ p[O] & PLO][O]
nt o4 | T —
e p[O][2]
v P[O][3]
D e | p+1 p1] e ——»  p[1][0]
P[1][1]
meroment p[1][2]
o pP[1][3] B
2| p2l e > P20
Aggregate Type Size sizeof(1-d array) P 2 -1-
=4* sizeof(int) i;::](z:igtr'-:\nrent p 2 2
v p[2][3]
° °
° °
° °
Series 3: ouna Won Lim
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2-d array access using double pointers g

int ¢ [3] [4]; int **p, *q[4];
int ** int
&p P P p = &q[0] ; c[0][O] p[O][O]
c[O][1] p[O][1]
int * [4] int * cloll2] | plOl[2]
q N, g[0] o c[O0][3] p[O][3]
2] e c[1l[1] | p[1][1]
c[1][2] p[1][2]
c[1][3] p[1][3]
p=q; 4= q[0] = &c[0][0] c[2][0] p[2][0]
a2l - 2l JAec g cl2li1] | pl2]1]
q[3] = c[3]; c[2]1[2] p[2][2]
c[2][3] p[2][3]
Series: 6. Young Won Lim
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Int *

int [N]

int|[]

Series 3 48 Young Won Lim
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Integer pointer and array types — int *, int [2], int [3]

Int *a; int b[2]; int c[3];
int * int [2] int [3]
‘ <l ‘m int b int C it
a+1 | int int it
ar2 | int int int
int (*) int ()
b+1 |nt c+1 |nt
b+2 Int C+2 int
b+3 Int c+3 Int
Series 3: 49 Young Won Lim

Array Pointers




Integer pointer and array types — int *, int [2], int [3]

Int *a; int b[2] int c[3];

‘a ‘WJ int b e »int c e » int
a+l | int b+1 | int c+l | Int
a+2 | Int b+2 | Int c+2 int
a+3 | Int b+3 | INt c+3 int

a[0] = *a b[0] =*b c[0] =*c

a[l] = *(a+1) b[1] = *(b+1) c[1] =*(c+1)

al2] = *(a+2) b[2] = *(b+2) c[2] = *(c+2)

a[3] = *(a+3) b[3] = *(b+3) c[3] = *(c+3)
Series 3:

Array Pointers
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Integer pointer and array types — int *, int [2], int [3]

Int *a; int b[2] int c[3];
a+1 | Int b+1 | int c+1l | int
a+2 | Int b+2 | Int c+2 int
a+3 int b+3 int c+3 int
a[0] = *a b[0] = *b c[0] =*c
type(a) =int* type(b) =int[2] type(c) =int[3]
type(&a) =int** type(&b) =int (*) [2] type(&c) =int (*) [3]
value(&a) # value(a) value(&b) = value(b) value(&c) = value(c)
sizeof(a) sizeof(b) sizeof (c)
= pointer size = sizeof(*b) * 2 = sizeof (*¢) * 3
= sizeof(int *) = sizeof(int) * 2 = sizeof(int) * 3
&b and b evaluate &c and c evaluate
the same address the same address
but have different types but have different types
and also different sizes and also different sizes

Series 3:

. 51 Young Won Lim
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Integer pointer and array types — int *, int [3]

Int *a; int c[3];
int * int [3]
a ® | y int [ Sy L
a+l int c+1 | int
a+2 int c+2 | Int
a+3 int c+3 | Int
sizeof (a) = pointer size sizeof (c) = sizeof(*c) * 3
value(&a) # value(a) value(&c) = value(c)
the address of pointer variable a is the starting address of array variable c
not equal to the pointed address is equal to the address of the 1% element
real memory location for a no actual memory location for ¢
a int* C int [3]
&a int** &c int (*) [3]
Series 3: 52 Young Won Lim
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Integer pointer and array types — int [3]

int c[3];
int [3]
c e int
77777777777777777 c+l | int
c+2 | Int
c+3 | Int

sizeof (c) = sizeof(int) * 3

value(&c) = value(c)

type(c) =int*

type(&c) =int (*) [3]

c e > int

c+l e int

c+2 o int

c+3 int

sizeof (¢c) = sizeof(*c) * 3 ... leading element
sizeof (c+1) = pointer size
sizeof (c+2) = pointer size

value(&c) =value(c) ... leading element
value(c+1) = value(c) + sizeof(*c) *1
value(c+2) = value(c) + sizeof(*c) *2

type(c) =int*
type(c+l) =int*
type(c+2) =int*

type(&c) =int (*) [3]
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Pointer to a 1-d array — (1) type declarations

. * . *N= a correspondence
int  (*p) [4]; - |
— p= &a assignment
1-d array pointer points o
- V . — 0 = &al0 equivalence
Int a [4]; 0]
*q = a[O] equivalence
&a and a
print the same value(&a) = value(a) &a[0]
but have different type(&a) # type(a) int (*)[4] # int [4]
those values are evaluated as addresses
Series 3: 54 Young Won Lim
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Pointer to a 1-d array — (2) types and sizes

int a [4]; assignment equivalence
int (*p) [4]; p=&a a = &a[0]
int (*) [4] int [4] orint (*) int
sizeof(p) = sizeof(a) = sizeof(a[0]) =
4 or 8 bytes 4*4 bytes 4 4 bytes
size of a pointer not a real pointer a
&p p e a0]
a[l
a[2
a[3

value(&a) = value(a) = value(&a[0])

not a real pointer a
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Pointer to a 1-d array — (3) an assignment & equivalences

B
..............................................

“P Sa i &m0l
a = &a[0] equivalence
e s e
1 p=&a assignment
e 3 = s g
(*p) =a (*p) =a substitution
e Pt e R
ieries 35 56 Young Won Lim
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Pointer to a 1-d array — (4) a chain of pointers view

int (*) [4] int (%) int
&p P P a0l
arrow notation arrow notation
P e—— ia e —— g0l
substitution substitution
P e e elel
sizeof(p) = sizeof(a) = sizeof(a[0]) =
8 bytes 4*4 bytes 4 bytes
Series 3: 57 Young Won Lim
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Pointer to a 2-d array — (1) type declarations

Int (*q) [3] [4] *q =C correspondence
, — e (= &C assignment
2-d array pointer .
points to equivalence equivalence
v _ points to C[O] = &C[O] [0]
- : —p C= &C[0] o>
int ¢ [3][4] 0]
*c = c[0] *c[0] = c[O][O]
&c, ¢, c[0]
print the same value(&c) = value(c) = value(c[0]) &c[0][0]
but have different type(&c) #type(c) # type(c[0])
int (*)[4][4] # int [4]4]
int (M[4] # int[4]
those values are evaluated as addresses
Series 3:
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Pointer to a 2-d array — (2) types and sizes

int c [3][4]; assignment equivalence equivalence
int (*q) [3][4]; q=&c c = &cl0] c[0] = &c[0][0]
int (*) [3][4] int [3][4] or int (*) [4] int [4] or int (*) int
sizeof(q) = sizeof(c) = sizeof(c[0]) = sizeof(c[0][0]) =
8 bytes 3*4*4 bytes 3 4*4 bytes 4 4 bytes
size of a pointer not a real pointer c not a real pointer c

. q ° c[O][O]

c[O][1]

c[O][2]

c[O][3]

o >~ c[1][0]

&c[1][0] S

c[1]]1)

not a real pointer c, c c 1 2

value(&c) = value(c) = value(&c[0]) = value(c[0]) = value(&c[0][0]) c :1: :3:
Series 3: 59 Young Won Lim
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Pointer to a 2-d array — (3) an assignment & equivalences

SEeaav | Bt
o))
c = &c[0]

g
© L dol

(fg)=c
t " (a)ol

clol[a]

&c[0][0]

c[o][0]

c[0] = &c[0][0]

O c[O][0]

0| c[0][0]

(Fa)=c

calol | (*q)[0][0]

g s
& q & i
Wl e [
1 g=&c
&q q 9 Bl
(*gq)=c
& g T )
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Pointer to a 2-d array — (4) a chain of pointers view

int (*) [4][4] int (*) [4] int (*) int
ST . .- o do . <[ cojo]
e, @ITOW NOALION jovrvwreemremese oy @ITOW NOtation
q g > ROl s clollo]
substitution substitution substitution
q e - P9 s GOl g Ca)0lo]

sizeof(p) =
8 bytes

sizeof(c) =
4*4*4 hytes

sizeof(c[0]) =
 4*4 bytes

sizeof(c[0]) =
4 bytes 3
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