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Integer pointer types

(int **) (int *)
a pointer to a integer pointer a pointer to an int
Size = 8 bytes Size = 8 bytes

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

a pointer to a 1-d array an int array name
size = 8 bytes size = 4*4 bytes
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Integer pointer type : (int **)

> (int *) o, (int)
a pointer to an int (int)
(int)
(int)
a pointer to a pointer
(= o x - (nt4) .

size = 4*4 bytes

(int **) type can point nt[4] = (int [] = int*)

only to (int *) type each of these types points

— an int array name to an int type data
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Integer pointer type : (int (*)[4])

(int (Y)[4]) type can point v (int*) o —  (int)
only to int [4] type 7 apointer to an int (int)
— an int array name (int)
(int)

(int [4])

an int array name
Size = 4*4 bytes

a pointer to a 1-d array | (int (*)[4]) e
1-d array pointer

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

each of these types points
to an int type data
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Integer pointer types

#include <stdio.h>

void func(int d[])
{ sizeof(a)=16 = 4*4 /[ array size
sizeof(*a)=4 /Il int size
}
sizeof(b)=8 Il pointer size
int main(void) { sizeof(*b)=4 I int size
int a[4];
int *b; sizeof(c)=8 /] pointer size
int **c: sizeof(*c)=8 Il pointer size
int (*p)[4]; sizeof(d)=8 /] pointer size
sizeof(*d)=4 Il int size
func(a);
sizeof(p)=8 /Il pointer size
sizeof(*p)=16=4*4 /] array size
}
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Series of 1-d arrays

series of 1-d array pointers
e extending a dimension
* enabling a 2-d access of 1-d arrays
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Contiguous 1-d arrays a, b, ¢ are assumed

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

int bl4]- —
int cf4]; / a0
all]

r o al2]

U.%@

O
N

assume contiguous 1-d arrays : a, b, c

O
('3>'(CT
8 W

c[ 1]
c|§2j
taking no .
memory locations kC[JB -
o o
o [
o [
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a 1-d array pointer — a type view

a pointer to a 1-d array

(int ([4]) - - (int[4) - = (int)
the name of a 1-d int array (int)

(int)

(int)

the array name
has a size of O

does not take
any memory location
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assigning series of array pointers p1, p2, p3

int a[4]; int (*pl1)[4]; int (*r); int (*q)[4][4];
int b[4]; int (*p2)[4];

int c[4]; int (*p3)[4];

assignment equivalence

pl = &a (*pl) =pl[0] =a

p2 = &b (*p2) = p2[0] =D

p3 = &C (*p3) =p3[0] =c
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type view of array pointers

(int[4) - = (int)

the name of a 1-d int array | (int)

(int)

(int)

(@nt[d) o > (int)

the name of a 1-d int array | (int)

(int)

(int)

a 1-d array pointer |(int ()[4]) & (~|“nt[4])" e » (int)
a 1-d array pointer |(int (*)[4]) o / the name of a 1-d int array| (Int)
a 1-d array pointer |(int (*)[4]) e (int)
1-d array pointers (int)
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1-d array pointers p1, p2, p3

int ("p1)[4];

it . - [

plf&a g}:

3 ac b+~ blO
1-d array pointers

a 1-d array pointer pl o C S
a 1-d array pointer P2 0//

oo &@U o

a 1-d array pointer p3 (
taking no E
memory locations
assume that array assume that array
pl, p2, and p3 are a, b, and c are
contiguous contiguous

Series : 7. Applications 13 Young Won Lim
of Array Pointers 1/1/19



1-d arrays via p1, p2, p3

int (*p1)[4];

nt (Pl pi[o]+ = (PLIONO
_pL{O[1:

assignment equivalence \ pl:O: Kz

pl=&a  (*pl)=pl[0]= %QZJB]

p2 = &b (*p2) = p2[0] = Db p2[0]* ™ p2[0][0]

p3 = &C (*p3) = p3[0]=c

1]
:[\2]
J(3]
a 1-d array pointer pl o p3[0]* ™ @\
a 1-d array pointer p2 0// ( P3| [\ |
| o]L2:
?Elrg%rr;/_olocations @O EB ]

1-d array pointers assume that array

a, b, and c are
contiguous

N
o' 'o' oo

a 1-d array pointer p3

’
=
w

o O
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1-d array pointer p

int (*p)[4]; p[O][0]
po] « > pIOIO]

p[O][1]

assignment equivalence plO][2]
p=_&a (*p) =pl0] =a pIO][3]
p[1] = >  pl1][O]

o o ol s oo |
FOSRISRINY L ==t =A== =Y
— 4

a 1-d array pointer

p[2] ° g

a 1-d array pointer | 1
a 1-d array pointer | o
taking no \ T
] memory locations p 2 .3.
1-d array pointers assume that array
a, b, and c are
contiguous
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1-d array p of integer pointers

int *p[4]; @ 0][0
memory locations l P 0111
B plo][2
p[O][3
P L POl e - PLI[O
a 1-d array of int pointers p+1 P[1] o p[1][1
p+2 p[2] e p[1][2
- \ pILI3
e PI2)[O
p[2][1
assignment equivalence p[2][2
p[0] = a p[0] = *(p+0) = a p[21[3
p[1]=b p[1] =*(p+1) =Db °
p[2] =c p[2] =*(p+2) =cC assume arrays a, b, c ®
are consecutive .
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an array p of array pointers

int (*pl[4])[4]; —
(pl4D[4] o[0) T
assignment equivalence *p:Ol 1
p[0]=&a  *p[0]=a *p[0][2]
p[l]=&b  *p[l] =b o
pl2l=&c  *p2]=c _plOII3
plB1=&d  *p[3]=d p[l] ¢ > *plA][O]
*plL][L]

a 1-d array pointer *p[1][2]
o *plL][3]
fffffffffffff p == pl] 2] " *pl2][0

p[1 *pl2][1]
p[2] *p[2][2
2} taking no *A[D1[2
P -3- | rgelrggr?/olocations *p 2 .3.
- assume that array
An array of 1-d array pointers a, b, and c are
contiguous
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a double array pointer g

int (*p)[4 = &a; *% « » K%k o » o i
el T ¢ C“ap) o
()
(=q)[
B ° (*g)1] =+ (7a)
(=)
(**q)
(=q)[
(=2 = = (Pl
()l
(*q)[
()l

a double array pointer

NININ NP P P RPrlo oo o
WN| P Olw NIk Olw N P O

assume arrays a, b, c
are consecutive
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1-d array pointer to consecutive 1-d arrays

int (*p)[4]; ; —
p+0 p[O] > —> 0][0
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ O][1]
0][2
a pointer to a pointer array [0][3] |
R O T
. 1]
1-d array pointer 1][2]
\ (L8] |
assignment equivalence p+2 p[2] o — 2][0

p = &a (o+0)=poj=a |
*(p+1) =p[l]=b

:(p+2) =pl2]=c ‘

(p+2) =p[2] =d 0+3 =3 —

—1
e

if arrays a, b, c, d
are consecutive

© O 0 O © T O © O O]l T |© ©

830163 GWIN NN N

WN B Oolw N R Oolw N H
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A 2-d array and its sub-arrays — array hame

int c[4][4];

e the 2-d array name
* the 2-d array starting address

* the 1-d array pointer E
points to its 1 1-d sub-array

compilers do not allocate
c’'s memory location

Series : 7. Applications
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(int () [4]) c®—> (int [4])

c+1| (int[4])

c+2| (int [4])

c+3| (int[4])

(int)

c[o1[9]

(int)

c[O][1]

(in)

c[0][2]

ci]

c[2]

c[3]

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

c[O][3]
c[1][0]
c[1][1]
c[1][2]
clL[3]
cl2][a]
c[2][1]
c2][2]
c[2][3]
c[3][0]
c[3][1]
c3l[2]
cl3BI38]

20
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A 2-d array and its sub-arrays — subarray names

int c[4][4]; () 4 co—] ) 0] T oIl
S MMl " | (int) c[O][1]
cli] ) (int)  c[0][2]
« the 1-d array name The 1% subarray  I'4,0™ cr0][3]
 the 1-d array starting address c+1| (int[4]) c[1] (int) c[1][0]
* the 0-d array pointer (int) CH}E}

_ _ ) - (int) C
pOIﬂtS to its scalar Integer The 2" subarray (int) C[l][3]
c+2| (int[4]) c[2] (int) c[2][0]
c[0] the 1% 1-d subarray name (int) c[2][1]
c[1] the 2" 1-d subarray name r (int) c[2][2]
c[2] the 3 1-d subarray name The 3° subarray (int) c[2][3]
c[3] the 4™ 1-d subarray name c+3] (int[4]) c[3] (int) c[3][0]
(int) c[3][1]
t (inty c[3][2]
The 4™ subarray ity c[3][3]

compilers do not allocate
c[i]’s memory location
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A 2-d array and its sub-arrays — type sizes

: = 4*4* (int () [4]) ce—>] (int[4]) c[0] ®—|(int) c[O][C]
sizeof(c) = 4*4*4bytes |V RV 0 EREE M ) clOI[L]

(int) c[O][2]

sizeof(c[i]) = 4*4 bytes (nt) c[0][3]
c+1] (int[4]) c[1] (int) c[1][0]
sizeof(c[i][i]) = 4 bytes (int) c[1][1]

(int) c[1][2]
(int) _c[1][3]
c+2| (int[4]) c[2] (int) c[2][0]

c . the 2-d array name (o C[2][L]
- cfi] . the 1-d array name iny c2][2]
~ clillil :the 0-d array name (int) c[2][3]
| (a scalar integer) c+3] (int[4]) c[3] (int) c[3][0]

(int) c[3][2]
(int) _c[3][3]
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A 2-d array and its 1-d sub-arrays — a type view

2-d array name ¢ int (*) [4] (int (*) [4]) c@—] (int[4]) c[0] ®— (int) c[O][0]
********************************** (nt) c[O][1]
(int) c[O][2]
(int) c[O][3]
c+1] (int[4]) c[1] (int) c[1][0]
(int) c[1][1]
1-d subarray name c[O] int [4] (int)y c[1][2]
1-d subarray name c[1] int [4] (in)_c[1][3]

_ c+2| (int[4]) c[2] (int) c[2][0]
1-d subarray name c[2] int [4] (int) c[2][1]

1-d subarray name c[3] int [4] (int) c[2][2]
(int) c[2][3]
c+3| (int[4]) c[3] (int) c[3][O]
(int) c[3][1]
(int) c[3][2]
(int) C[3][3]

1-d array pointer ¢ int (*) [4]

c and c[0]
* different types
* the same address of
the starting element
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1-d subarray aggregated data type

The 1% subarray c[0] (=subarray name) c+0 | (int[) c[O] ‘—’ (int) c[O][O]
sizeof(c[0]) = 4*4bytes | (int) c[O][1]

(c+0) : start address (int) c[O0][2]

(int)  c[O][3]

The 2™ subarray c[1] (=subarray name) c+l | (int[) c[1] H (int) c[1][0]
sizeof(c[1]) =4*4bytess | (int) c[1][1]

(c+1) : start address (int) c[1][2]

(int) _c[1][3]

The 3" subarray c[2] (=subarray name) c+2 | (int[l) c[2] Q—> (int) c[2][0]
sizeof(c[2]) = 4*4 bytes | | (int) c[2][1]

(c+2) : start address iy c[2][2]

(int)  c[2][3]

The 4" subarray c[3] (=subarray name) c+3 | (int[) c[3] e—— (int) c[3][0]
sizeof(c[3]) =44 bytes | | (nt) c[3][1]

(c+3) : start address int c[3][2]

(int) c[3][3]

Series : 7. Applications 24 Young Won Lim
of Array Pointers 1/1/19



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

2-d array name ¢

1-d array pointer ¢

1-d array pointer c+1

1-d array pointer c+2

1-d array pointer c+3

Series : 7. Applications
of Array Pointers

(int () [4) c+1

(int (%) [4]) c+2

(int (*) [4]) c+3

25

(int[) c[0] ®—= (int) c[O][O]
”””””””””””””””””””” (int) c[O][1]
The 1% subarray E::g g%g}{g}
(int) c[1] (int) c[1][0]
(int) c[1][1]

nd (int) c[1][2]
The 2" subarray ind  c[1][3]
(int[) c[2] (int) c[2][0]
(int) c[2][1]

y (int) c[2][2]
The 3™ subarray nt) C[2][3]
(int[l) c[3] (int)  c[3][0]
(int) c[3][1]

th (int) c[3][2]
The 4" subarray int  c[3][3]
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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

int MCm Nl | int 8 (n) N4
T T

int Wcal §l ;. int W c N4

(int (*)) m = C; (int(*)[4]) n = &C;
m = &c|O0];
mli] = c]i] (*n)[i] = n[O][i] = c[i]
Series : 7. Applications 26 Young Wolr/\bilrg
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2-d array and 1-d and 2-d array pointers

1-d array pointer 2-d array pointer

(int (*) [4]) P = C, (int(*)[4][4]) g = &c;
p = &c[0];
pli] = c[i] (a)[1]0] = alO][b] = c[ih]
Series : 7. Applications 27 Young Wolr/\1I7i1r3
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Using a 1-d array pointer to a 2-d array

1-d array pointer An array pointer: 1-d sub-arrays :
&0 (int()[4) p e sizeof(p) = 8 bytes  sizeof(*p) = 4*4 bytes

(int(*) [4]) c e——pl (int[l) p[0] ®—>| (int) P[O][O]
. ~ (int) p[O][1]
P =C, (int) p[O][2]

] ] (int) p[O][3]
pli] = c[i] c+1 [(ntD) p[i] e—=(nd PpIZ]IO]
****************************** (int) p[1][1]
(int) p[1][2]
(int) p[1][3]

1-d c+2 [ ntl) p[2] e—= (nt) PpI2][O]

. t (* ) [4] (int) DEZ}P}
In : (int) p[2][2
P (int) p[2][3]

L ] c+3 [MD PRI o) p[3I[0]

e ———— et 0 (int) p[3I[1]
Int cl4] | [4] <:2t) p[31[2]

(in) p[3I3]

q+1
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Using a 2-d array pointer to a 2-d array

2-d array pointer An array pointer: 1-d sub-arrays :
sizeof(q) = 8 bytes sizeof(*q) = 4*4*4 bytes

&p | (int™)[4]4]) g e
\» (int (*) [4]) (*a)e—=] (int[l) (*q)[0]® —>| (int) (*a)[O][C]

- (int) (*q)[0][1]
q = &C; (int) (*q)[0][2]
(int) (*9)[0][3]
*a)li] = cfi ct+l | (int[l) (*q)[1]e—s|(int) (*q)[1][O]
Coil=c e D Il (int) (*a)[1][2]
(int) (*q)[11[2]
(i) (*Q)[1][3]
> c+2 | (int[l) (*q)[2]e—= (int) (*0)[2][O]
_ (int) (*a)[2][]
int | (*q) | [4][4]; (int) (*0)[2][2]
i |

(int) (*Q)[2][3]
c+3 [ (nth) (o)3Je—| (int) (Q)[3][O]
. R Y (int) (*q)[3][]
Int C [4][4] ; (int) (a)[3][2]
(int) (*q)[3][3]

q+1
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2-d array access using array pointers

* 1-d array pointer
e 2-d array pointer
* array of 1-d array pointers
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Accessing a 2-d array — 3 possible cases

Int (*p)[4]
int (*p)[4
Int (*p[4])

=X (= &x[0])

4.
4.

= &X;
= { x[0], x[1], x[2], x[3] };

A 1-d array pointer p

A 2-d array pointer p

An array p of 1-d array pointers

Int x[4][4];

A 2-d array

X P X0 b

x[0][0]

x[0][1]

x[0][2]

x[0][3]

X[1] o P

x[1][0]

x[1][1]

x[1][2]

x[1][3]

X[2] P

x(2][0]

x[2][1]

X[2][2]
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Using a 1-d array pointer : int (*p)[4]

int (*p)[4]; Type Definition

(*(p'l'l)) [l], — p[|][J], Access Method

p — assignment
sizeof(p)=8 X plo] e | PlOIO] B
sizeof(*p)=16=4*4 | pﬂﬁ P=X
sizeof((*p)[0])=16=4 Plo2
((*p)[O]) o
Pt pil] e B Pl
P _
L] equivalence
S - — N [ |
— P[1][3] -
— p[0]=X[0]
I o \ P2 p[2] 'pI2]0] —
| | s p[1]=x[1]
“‘ P[22 p[2]=x[2]
p21i3] p[3]=x[3]
A2darray;omtersi : :
Series : 7. Applications 32 Young Won Lim
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Using a 2-d array pointer : int (*p)[4][4]

int (*p)[4][4]; int ((*p)[4])[4]; Type Definition

(*p) [l]U], ((*p)[l])[]], Access Method

(*p) — assignment
sizeof(p)=8 ¢tp) o > (plo] o | (CPIOIO] _e
sizeof(*p)=64=4*4*4 (*p)[g][l] P=&X
sizeof((*p)[0])=16=4*4 CpI0I2]
((*P)IO]) o
oL el e PGP
(P _
(p)ILl2] equivalence
- S N [ |
Cp)ILI3] (*p)[0]=x[O]
& ; P2 epl P Cp)Rlo] _
| | o (p)[L]=x[1]
P (*p)[2]=x[2]
[GHE (*p)[3]=x3]
| Aizi-icriiailfria{y;oiirrrirtréirsi - : .
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Using an array of 1-d array pointers : int (*p[4])[4]

int (*p[4])[4

I;

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

Type Definition

CplDD]

C:(ROD)LL;

Access Method

sizeof(p)=32=4*8
sizeof(p[0])=8
sizeof(*p[0])=16=4*4

p[0]

p[1]

p[2]

p[3]

An 7ziirray7(5f Td array pointers

p[0]

X e B pl0] e P

(*plo])[0]

(*plOD[1]

(*plO])[2]

p[1]

(p[O][3]

*p[1] o P

(*p[1])[0]

(*p[AD[A]

(*plL))[2]

(*p])[3]

(*p[2))[0]

(PLRDIL

/ "pl2]

(*p[2DI2]

(*p[2)I3]

assignment
p[0]=&x[0]
p[1]=&x([1]
p[2]=&x(2]
pP[3]=&x(3]
equivalence
*p[0]=x[0]
*p[1]=x[1]

*p[2]=x[2]
*p[3]=x(3]

Series : 7. Applications
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int (*p[4])[4] and (*p)[1]D] : OK

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

assignment equivalence assignment equivalence
P[0]=&x][O] *p[0]=x[O] p=&X (*p)[0]=x[0]
P[1]=&x[1] *p[1]=x[1] ‘ (*p)[1]=x[1]
P[2]=&x[2] *pl2]=x[2] ("p)[2]=x[2]
P[3]=&x([3] *p[3]=x(3] (*p)[3]=x(3]

*pl0] o »{ (*PIODIO] ¢pole »{ ¢ploDI0]

(*PlODIA] (*plOD[1]

(plODI2] ¢plODI2]

(*pIODI3] (plo][3]

*p[1] &> q*’p[1m01 ¢p)Lle—» *p[a])[0]

("pILDIL] (pILDIL]

(pl1D(2] (*pLLD[2]

CplLDI3] (‘p[L]I3]

| Pl2le > (pl2)[o] i | CPI21® = ¢pL2DIo]

| (PI2DIL] | | ¢p[2D[1]

| ("pl2)I2] | | (*pl2])[2]

| Cpl2DiE] | CPI2DI3]

Anarrag Vcr>fﬁli-érlﬂérray pointers : : A 2daFrayp0|nter : :
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int (*p)[4][4] and (*p[1])I] : not OK

int ("p[4])[4]; int (*p)[41[4];
assignment equivalence assignment equivalence
p[0]=&x[0] *p[0]=x[O] p=&x (*p)[0]=x[0]

("p)[1]=x[1]
("p)[2]=X[2]
("P)[3]=X[3]

*p[0]=*(*P+0) = **p =(*p)[0] *p[0] o »{ (*p[O)[O] v *p o = (pOle > (plO)[O]

(*plOD[] (ploD[1]

(*plO])[2] (*plo])(2]

(pIODI3] (plO)I3]

*p[1] (*P[L])[0] ¢p)Lle—» *p[a])[0]

not assigned (pADI1] (pLLDIL]

(*pl1D)(2] (*pl1])(2]

S | CPILDI3] ) (pADI]

i p e | bl ® P2l (Pl2)[0] ip @ CpI21e > (pl2)[o]

| B assigned  _CPI2DI | | CpI2DIL]

not allocated | pl2l | (PL2DI2] | | (pl2Di2]

| PRI (pl2)[3] | (pl2)(3]

An array of 1-d array pointers : : A éﬂ;arériréyrpointer : E
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int (*p[4])[4] and accessing a 2-d array

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

CplDD]

O = EPm:

*p[0]=*(*p+0) = **p =(*p)[0]

assignment

sizeof(p)=32=4*8 B o B pOECPOle | (¢pIODIO] *(p[0])=x[O]
sizeof(p[0])=8 “PIODI1] “(P[1])=x[1]
sizeof(*p[0])=16=4*4 Ep{g}g *(p[2])=x[2]
“p[0]) _
: *p[1]=(*p)[1] & P *p[l]‘)[()] *(p[3])—x[3]
(EE}EE equivalence
e — Cpl1)(3 “(PIO)=(*p)[0]
77777777 p @ > po] O / pRIFCPEI® P (*pl2)(0] *(p[1D=Cp)[1]
pl] @ P[] -
2 e e *(p[2])=("p)[2]
p[3] | (Lgp[rzi])f‘[g] (p[?’])_( p)[3]

An érrayﬁ of 1-d array pointers

Series : 7. Applications
of Array Pointers
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int (*p)[4][4] and accessing a 2-d array

int (*p)[4][4]; = nt ((*p)[4])[4];

(P C(piD)l )

Cp)lb]

sizeof(p)=8 (p) > (pl] e > (PIOIO]
sizeof(*p)=64=4*4*4 *(pl0)) = Ep;{gﬁ
i * =16=4%* (*P)IC
sizeof((*p)[0])=16=4*4 RO
*(plLD) # cpra e > CpIo]
P
P12
R (p)ILI[3]
P *(pl2]) & (o2 P PRIl
(P21
Cp)21[2]
P23
A 2-d array pointers
Series : 7. Applications 38 Young Won Lim
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int (*p[4])[4] and equivalence relations

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

assignment
p[0]=&x[0]
p[1]=&x[1]
p[2]=&x[2]
p[3]=&x[3]

equivalence

*(p[0])=x(0]
*(P[1])=x[1]
*(p[2])=x[2]
*(p[3])=x(3]

Series : 7. Applications
of Array Pointers

p[0]=&x(0]
p[1]=&x[1]
p[2]=&x(2]
p[3]=&x(3]

int ("p)[4][4];
assignment equivalence
p=&x (*p)[0]=x[0]

("p)[1]=x[1]
("p)[2]=x[2]
("P)[3]=x[3]

*(P[O)=*(*(p+0)) = *(*p+0) =(*p)[O]
*(P[AD=*(*(p+1)) = *("p+1) =(*p)[1]
*(P[2D)=*(*(p+2)) = *(*p+2) =(*p)[2]
*(PBD=*(*(p+3)) = *(*p+3) =(*p)[3]

these assignments make these equivalences

39
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int (*p)[4][4] and equivalence relation

int ("p[4])[4];
assignment equivalence
p[0]=&x[0] *(p[0])=x[0]

J=&x{1] *(p[1])=x{1]
p[2]=&x(2] *(P[2P=X(2]
|=&x[3] *p[3])=x13]

pP=&X

Series : 7. Applications
of Array Pointers

int ("p)[4][4];
assignment equivalence
p=&x (*p)[0]=x[0]

*(P[O)=*(*(p+0)) =
*(P[AD=*(*(p+1)) #
*(P[2])=*(*(p+2)) #
*(P[BD=*(*(p+3)) #

40

("p)[1]=x[1]
("p)[2]=x[2]
("P)[3]=x[3]

*(*p+0) =(*p)[0]
*(*p+1) =("p)[1]
*(*p+2) =("p)[2]
*(*p+3) =("p)I3]

Young Won Lim



Int (*p[4])[4] and int (*p)[4][4]
An array of 1-d array pointers

int (“p[4D)[4]; = int (*(p[4D)[4]; & int (*p)[4][4];

CplDD] C(e0D)DT — (("P)IDLL;

A 2-d array pointers

int (p)[4][4]; = int ((*"p)[AD[4]: & int (*(p[4])[4]
Cp)0IDT — ((p)IDLL; > (*(pID)Il;
Series : 7. Applications 41 Young Wchr)1I7i1r3
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(n-1)-d array pointer to a n-d array

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 : 7. Applications
of Array 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

42

(b =2a)

(9 =Db)

(r=c)

(s =d)
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n-d array name and (n-1)-d array pointer

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 : 7. Applications
of Array Pointers

p = &a[0];

P=a,

43
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n-d array pointer to a n-d array

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

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

int ¢ [4][2][3];
int (*r) [4][2][3];

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

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

Series : 7. Applications
of Array Pointers

1-d array
1-d array pointer

2-d array
2-d array pointer

3-d array
3-d array pointer

4-d array
4-d array pointer

44

(b = &a)

(G = &b)

(r = &c)

(s = &d)

Young Won Lim
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n-d array name and n-d array pointer

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

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

int ¢ [4][2][3];
int (*r) [4][2][3];

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

Series : 7. Applications
of Array Pointers

r = &C;

&d;

7))
[
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multi-dimensional array pointers

p — a[0] q —®{ b[0] [O] r—= c[0] | [0] | [O]

| afl] [1] [1]

a[2] { b[1]  [O] 2]

[ a3] hf | | [1]  [O]

[ b[2]  [O] [1]

[1] [2]

b[3] [O] ~c[1] | [0] | [O]

[1] [1]

2]

( [1]1  [O]

. [1]

int a[4] ; 1-d array [2]

int (*p) ; 0-d array pointer c[2] | [0] Fﬂ

int b[4] [2]; 2-d array [2]

int (*q) [2]; 1-d array pointer | | [1] [(ﬂ

intc[4] [2][3]; 3-d array Fz]

int (*r)  [2][3]; 2-d array pointer c[3] | [0] [2]

intd[4] [2][3][4]; 4-d array {2%

int (*s)  [2][3][4]; 3-d array pointer [ [1] {%

[2]
Series : 7. Applications Young Won Lim
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Initializing n-d array pointers

ol — 5 Tl sa —d_TdO] [0 [ (o] [-[0]
o R &d [1]
int af4] ; int d[4][2][3][4]; 2]
int (*p1)[4] = &a ; int (*s4)[4][2][3][4] = &d; [ {8}
””””””” [1]
................. a
q2— b1 b[0] Fl)% iiiii 2] Fﬂ
int b[4][2]; 2]
i 3]
int (*q2)[4][2] = &b; [1] | [o] [ [O]
””””””””””””””” [1]
Sl NN CORRORE 3
21 | | F [ o]
(0] L
1] L
e 2 0]
int c[4][2][3]; E%
int (*r3)[4][2][3] = &c; [3]
Series : 7. Applications A7 Young Won Lim
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Initializing (n-1)-d array pointers

p0 —{"a[0] s3—= d[0] | [O] | [0] Fﬂ
int a[4] ; int d[4](2][3][4] %

int (*p0) = a ntCsIBMA=d | ol

[1]
3
I 9] 2] | [0]
3 [ N I B a

int b[4][2]; %{
ntCabla=br 0o o
22— c[0] | [0] | [O] [2]
; 1] [3]

- | | |- [1] [ [O]
[ [  [0] [1]
[1] [2]
[2] [3]
,,,,, [2] | [O]
int c[4][2][3]; [1]
int (*r2)[2][3] = c; %

Series : 7. Applications A8 Young Won Lim
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array pointers to multi-dimensional subarrays

: —» d[0] | [0]
int d[4] [2][3]H4; )
int (*s) [2][3]4;
d 4-d array name d[4][2][3][4]
3-d array pointer (*p)[2][3][4]
d[i] 3-d array name d[il[2][3][4]
2-d array pointer *q)[3][4]
d[i][j] 2-d array name d[i1[113][4]
1-d array pointer 9] I [1]
d[i][j][K] 1-d array name d[i][j][k][4]
0-d array pointer (*s)
|,],k are specific index values
i =[0..3],] =10..1], k=[0..2]
Series : 7. Applications 49 Young Won Lim
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Initializing array pointers to multi-dimensional subarrays

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

d 4-d array name d[4][2][3][4] PlIDIKI[]

3-d array pointer (*p)[2][3][4] int (*p)[2][3][4] = d;
d[i] 3-d array name d[i1[2][3][4] qlil[k][!]

2-d array pointer (*q)[3][4] int (*q)[3][4] = d]i];
d[i][j] 2-d array name d[i1[j113][4] r[K][I]

1-d array pointer (*r)[4] int (*r)[4] = d[i][]];
d[i][j][k] 1-d array name d[il[j][k][4] s|l]

O-d array pointer (*s) int (*s) = d[i][j][k];

i =[0..3], ] =[0..1], k= [0..2]

Series : 7. Applications 50 Young Won Lim
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Passing multidimensional array nhames

Int a[4] ;

int (*p) ; funa(a, ...); void funa(int (*p), ...);
int b[4] [2];

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

int c[4] [2][3];
int (*r) [2][3]; func(c, ...); void func(int (*r)[2][3], ...);

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

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

Series : 7. Applications 51 Young Won Lim
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