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-
What is an Array?

- An array is a fixed size sequential collection of elements of identical types.
- A multidimensional array is treated as an array of arrays.

- Let a be a k-dimensional array; the elements of a can be accessed using
the following syntax:

aliy]lip]...[i]
The following loop stores 0 into each location in two dimensional array A :

int row, column;

int A[3][4];

for (row = 0; row < 3; row++)

{

for (column = 0; column < 4; column++)
{

Afrow][column] = 0;
}
}



Definition of a Multidimensional Array

- One-dimensional arrays are linear containers.
[0] [1] [2]

Multi-dimensional Arrays
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[0] [1] [2] I[3] o
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[0] [1] [2] [3] [4]



Two-Dimensional Array

If you create an array A = new int[3](4],
you should think of it as a "matrix” with

Al 1[0 112]-1] 3 rows and 4 columns.
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But in reality, A holds a reference to ™= | >
an array of 3 items, where each item 5 =
is a reference to an array of 4 ints. >
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Storage Allocation

The storage arrangement shown in this example uses the array subscript, also
called the array indices.

Array declaration: int a[3][4];

Array elements:
afo](0] afo1[1] a[0][2] afo0](3]
a[1](0] af1](1] a[11[2] a[1](3]
a(2)[0] af2)[1) a[2][2] af2](3]



Array size

- In a matrix which is defined as

alupper,] [upper,]...[upper, 4],
the number of items is:

n—I1
I [wpper
i=0

Example: What is the number of items in a[20][20][1]?




-
Memory Storage

- There are two types of placement for multidimensional
arrays in memory:
- Row major ordering
- Column major ordering

Example: In an array which is defined as A[upper,][upper,], if the
memory address of A[0][0] is a, then what is the memory address of
A[i][0] (according to row major ordering)?

upperQ| --=-=-=-.




-
Memory Storage

- There are two types of placement for multidimensional
arrays in memory:
- Row major ordering
- Column major ordering

Example: In an array which is defined as A[upper,][upper,], if the
memory address of A[0][0] is a, then what is the memory address of
A[i][0] (according to row major ordering)?

a+i*upper;

upperQ| --=-=-=-.




-
Memory Storage

- For a three-dimensional array A[uppery][upper,][upper,]
what is the memory storage like?

- Example: char y[2{f2][4] 7
which slice? which row? which column?

- What is the memory address of y[1][1][3] if the memory
address of y[0][0][0] a”?



-
Memory Storage

The memory address of a[i][0][0] is:

a+1*upper, * upper,

if the memory address of a[0][0][0] is a. Therefore, the memory
address of a[i][j][k] becomes:

a+i*upper, * upper, + j * upper, + k

The memory address of a[i] [i4] [i5]. . -[i,.4] is:

k=j+1

-1
-1 — 1 —
a+nZ:ia< aj—l Iupperk 0<j<n-1
)
j=0

a =1

n—1



Pointers and Multi-dimensional Arrays



("t ALSJ 200 204 208 2(12 216
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int ¥p - A AleY ALD AL2] AL3) ALY]
Print P /) 200
frint *P /7 2
Print *(Pt2) // &
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int ¥p = A;

frint p 7/ 200
hint *% # 2
Print T(At2) // &

Alel AL AL2] A[3) ALY]

*(A+i) 15 Same as AL

(A+i) is Same as RALi]



it Ar_.S‘] 200 204 208 <212 216
A |l2|4|6| 2|10 >
int *p - A Alel AL AL2] AL3) ALY]

)
Print A // 200
Piint *A /2.
Print “(At2) // & *(A+)) is Seme as AL:]
P=h; w (A+i) is Same as ZA[I]

A:‘.P-\ X
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int B[2][3]
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=
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int *P = B; X
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it (p)[3]=8; Vv



imt B[2][3]
400 411
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Print B or 4B8[0] /; 400
ﬂ’int *R or B[OJ DV--&BLO_][OJ //400.3‘




imt B[2][3]
400 404 o3 41l gLC 420

809 1, g o TSI
g [4] °% 3 integers wasco . 8[1]
it (p)[3] = 8;
Ptint B or 4B[0] /; 400
Print *B or B[0] or &B[O_][OJ /] 400
frint B+l /7 Loo+ 1o = 4n

48[4




int BL2][3]
400 404 408 411 41¢ 420

el }41~b°~f’f°‘a—‘ o [2]3]¢J4]s]8] =

p 1 () s Y oo
I A S apy e
vt ()[3] = B,
Ptint B or AB[o] // 400
Print "B or B[0] or kB[o][e] // 400

feint B+1 ov &8[1] // 4o
Print *(8+4) or B[1) or AB[L][0] /412




imt BL2][3]
400 404 408 41L 44¢ 420

Ble] }..) 1D ou'mds & 2|13|6 |4
B[] ° 3 integers BLa](e)

it (4p)[3] = 8,

P'ri'nt B or &6[0] /) 400
frint *B or B[0] ov &B[OJ[DJ // 400

Print Btlev 48[1] // 40
Print “(8+1) or BLi] oY &B[}J[E] /) 412

N Ye.tumma inl #
'me *(B+L)+2 or Bral4n or M[1][2] // 420




int BL2][2]

= 400 404 403 41l 4
5[:3 }q 1-D N""‘d-‘ P 21 3] ¢ 12 ]+s
B L1 ° integer .
- et x B L)
oy RS = By B (o) B[1]
P'(l'nt B oY &GLO? // 4-00
Print *R or B[o] or &B[o][oj // 400
frink B+1 ov &B[1] // Yo
Print *(8+2) or B[1]) ov AB[L][0] /4412
Peint #(B+1)+2 ov BLa)+2 ov AB[1][27] // 420

Print ¥ (%8 +1) B o int(«)[3]
3 B[] = int #
B[°]




it BL2][3]

Bleo] }-) y o o:.rYO\aJ -
I 37 0 e "
et (%p)I3] = 8;

Pxint B or 4BG[o] // 400
Print *R or B[0] ov &BLOJ[O:I // 400

frint B+lov &8[17 // 4o
Print *(8+1) or B[1]) or AB[1][o] 1 412

Print #(B+1)+2 or BLa)+2 ov AB[1][2] // 420
Print * (48 +1 B 5 int(<)[3]

" B[] = int#
&BLJL1]




imt B[2][37]

400 404 403 411 43¢ 4

BL o] T Q\'YO\a.S A | ~— .
1:1 o . v <A 2 3 6 i S T
- § = intege BLIEIRLL) By 8
Mt (*p)[3] = B, B Lo BL1]

Pxint B or £BG[o7] /) 400
Print *B or B[0] or..&ﬁfo_‘][oj // 400

Print B+1 or &[] // 4o
Print *(8+1) or B[1) ov AR[1][o] 1/ 412

Print #(B+1L)+ 2 ov BLa)+2 ov AB[1][2]] // 4 20
Print : (*8B + ﬂ:P .

BroIL1]




it B[2][3]
400 404 o3 411 4L 420

For 2.0 ,rny = nun 25| g

BeYeIRLr)  8rgr)  BLAIL
BLIL] = *(erig+d) B B[]
= T(*(eri)+i)




Pointers omd Multi-dimensional arvays

it BL2][3] 4oo 4ot 408 412 416 420
< [2|3|6l4|5]8] o
ni (*P)[3]= B,V / / ] \’ :
>
dcflaviﬂ 8[e] [DJ R[e][1] KL'SL’:] e aDJDj BDJ[}J
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a\rmz o) 3 Z‘Wteaﬁf.s
it P =Ry X



Pointers omd Multi-dimensconal arro.g,_g

ot BL2I[3T 4oo 4ot 408 412 416 420
| < |2|3|6)4|s5[8] =
ini (*P)[3)= B, / f é "

S
bink & Moo 8ro3fe] REICL] KD?L’J L4]Le] R[] B[JE:.J
Peint *B  //400 B[] BL4]

Peint B[] /7400



Pointers omd Multi-dimensional arrag,s

Lt BLQ_,] L3J 4oo0 404 408 412 416 420
| s {2llefzl=]s] =
int (*P)[3]= B, Vv K e p—

. ¢ \” é’[-iJL‘ﬂ\’ R
Print & // 400 BLol[o] RIeI[1] RIo7L2] RII0T DJB’J
Print *B  //400 B[e] Br4]

Print B[] //400} =

Peint £ROIRT 1/ yoo



Pointers omd Multi-dimensconal arrays

C[°J[°J [1] CLY[e][o] ‘L"J[ o][v) C[2][1][1]
it c[3][2] [2)

/ c[o]Lo] <-|‘.°J [1]



Pointers ond Multi-dimensional arrays

216

832

nt ¢ [3] [_2._] [?__]
int (¢P)[2J[2] = C; -
lunt € //800

] y
clojlo]  <lLell4]
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Pri + ¢ % cLe

nt *c o c[o] or C[°JEO_][ ] : gooc[ﬂ cl2]
x—)

v
int (¥)[2]



Pointers omd Multi-dimenscional arrays

it c[37[2][2] 2]=17] ]34 o] 1]
int (wp)[2][2]= C5 - v
¢ [oj [tﬂ C'LOJ D'J

it <
. int (¥) L% - Clo Cl1 -
Print *¢ o C[o] "‘FC["JE"_l]: - - -
CLIILAL] = * (c[ipidrn) = *(T(eLid4i) +x)

= ¥ (+ (*(c+i) +J)+ K)




?oiﬂtcr
< ond Multi-dimensional a.rrag.s

216 832

it c[3][2])[2]
int (WP)[H[2]= C;
(unt C  //800

/ v
¢Lo]le] <fe][4]

.
" int (¥) [23[2]
nt *¢ oY C[o] or 4C[°_][':“)’:OJ - -

Fn’n *
L *(crual + t)ov 0T /9



Pointers oawnd Multi-dimensional arvays

it ¢[37[2][2]

ini (+P)[2)[2] = C; v
" c g0

/ '"t - aﬂ/e/w?:?-w-l clo] Cl4] CLz]
Print *c o¥ C[e] ov £¢Co]f0] 1) %00

frimt * (CLeatad + L)ov cleI0I[I 1 9

frint ""(C.[l_]+ _‘L) ov C[1] [1.] ov & C.[:J[‘J[OJ /] 8LY




// Pointers  and multi- dimensional arrays

#include<stdio.h>
int main()
{
int C[3][2][2]={{{2,5},{7,9}},
{{3,4},{6,1}},
{{9,8},{11,13}}};

printf("%d %d %d %d", C, *C, C[0], &C[0][0]);

} I C\Users\animesh\Documents\Visual Studio 2010\Projects\SampleApp5\Debug\SampleApp5.exe e

4192172 4192172 4192172 4192172

h
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