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L
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:

alif]liz]...[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; rowt+)

{

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

{

A[row][column] = 0;



Definition of a Multidimensional Array

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

Multi-dimensional Arrays

2
] [2]

[0]
(0] [1] [2] [3]
[0] [0]

1] [1]
2] 2]
[3]

[0 (11 [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

A 1[0 [12]-1| 3 rows and 4 columns.
71-3] 2| 5
-9|-2| 2| 9
(4)
1
(3) 0
*— 12
*— -1
@-\’
A > (4)
\ 2
. . (4) -3
But in reality, A holds a reference to 5 >
an array of 3 items, where each item =5 =
is a reference to an array of 4 ints. >
9




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:
afojfo] afol[1] a[0]J[2] a[o0](3]
a[11(0] af1][1] a[11[2] a[1](3]
a[2][0] a[21[1] a[2][2] a[2](3]



Array size

- In a matrix which is defined as

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

n-1

upper'

i=0

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




L
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 Afupper,][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| --=-=---.




L
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 Afupper,][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 +1* upper,

upperQ| --=-=---.




L
Memory Storage

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

- Example: char y[2{2][4] Vo e
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?



L
Memory Storage

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

o +1* upper, * upper,

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

o +1*upper, * upper, + j * upper, + k

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

n-1

n-1 aj:l_[upperk O<j=n-1
a+2ijaj<

k=j+1

j=0
a =1

n-1



Pointers and Multi-dimensional Arrays



it ALS] 200 204 208 212 216

ST2]4le]* ]

int *p = A ALel Al ALa] AL3) ALY

Print P /) 200
Vn’nt *p /2
Print *(Pra) // &



it ALS]

200 204 208 213 216

4

é

3

io

>

@ | 2
int ¥p - A)

?n’ﬂt A 7/ 200
frint *A 7/ 2

Print *(ATI’—) 7 &

ALl Al] Al2] ALY AL4]

*_(4_'_;) is Some ag 4['J

(A+i) is Same as £A[i]



(wt ALS] 200 204 208 212 216
G [2|4le6|l 2]t =
int *p - A Ale] Al] Al2] AL3] AL4]

)
Print A // 200
beint *A /2
Print “'(Arz,) /] & *(A+) is Seme as A[']
P=f w (A#i) is Same as RALi]



("t ALS] 200 204 208 212 216
A [°] t_)-mt. 2] 46| 2| 10
AL Ale] AL AL2] AL3) ALY]
it B[2][3]

Ble] }~> 15D arrays

B [1]

°k S intLaCY-‘



int B[2][37
400 411

B[] } :I:]j_
9 1D armd.s &
6[1] °% 3 lntcaevi >
dee & B[®] B[1]

Wil Yeturn a prmb ey



int B[2][3]

B o] 400 411
o 1D N’YG&S &

B [1] °% 3 'mtc.am(
s b 2 B[] B[1]

will Yetwrn a F’;“t"w
to 1‘b 07fa? ob_ 3 i“{ﬁ.a&v-s

it (*p)[3]=8; v




int BL2][32]
B[] }_)1 N—— aas 411
D ary d I

B [4] °F 3 'mto.aev.( BLe]e) =

Nt (+p)[3] = 8; B(v] B[1]

will Y&t wrn a ro;ntt..\/
‘ to 1-d array of 3 (ntegevs
PTmt B or 48[0] //74—00 a
frint *8 or 8[0] or kB[eJ[e] // 400




dalhenn st 490 404 g0 411 41¢ 420
B[o] }_) 1D arvad.c <& 2 3| 3 _:=(>
B[] °f 3 Lnto.aev,( 8[0][3]&_03 8[1]

wnt (p)[3] = B,

Print B or &B[0] /) 400

Print "B or B[0] or &B[OJ[OJ /] 400

frint B+l /) boot 1o = 4o

48017




it BL2][3]
400 404 403 411 ALC 420

i R 1 3
B [1] ° inieger B[]

. f 3 integers LJUwJ 8[1]

it (p)[3] = 8,

Ptint B or ABJo] // 400

Print *8 or B[o] or B[oJ[6] // 400

Print Btlor &B[1] // 4o
Print *(8+1) or B[1) or AB[LI[0] /412




imt B[2][3]
400 404 403 411 416 420
£09 1s 1o oy TATST6 TSR]
g [1] °t 3 'mtg,aed Bl2][] B[]
it (+p)[3] = 8, et 82

Ptint B or &B[0] /) 400

Print *B or B[0] ov &B[o][o] /] 400
Print Btlov 48117 // 4o

Print *(8+1) or BLi] oY &B[}J[o_] /) 412

Ny Ye.tuwm*\a in #
(m{- F(B+L)+2 o BLad4n or AB[1][2] // 420



imt B[2][37

Bl-] 400 404 403 411 43¢ 4
> 1-D arvoxd_s

6 Eij } g @ 2' '3 6 “S | O

' s TR Bl BLAE)

et ("‘ P) [_3] i~ _B) B[o) BE;J

Pxint B or 4B[0] /, 400

Print *R o B[0] ov &BLOJ[OJ // 400

(rinkE B+1 ov 43L1_] // 4o

Print *(8+1) or B[1]) ov AB[1][0] /412
Print #(B+1)+ 2 ov BLa)+2 eov AB[1](27] // 420

Print * (4 4-1) B o imt(«)[3]
tj B[] - int#
Blo]



it BL[2][3]

i ey AEIK
B 13 ° integer & '
o’ B = S Bl B
g ) I3] = B B[o] B[]
Pxint B or 4B[o] /) 400
frint *B or B[0o] ov &B[o][e] // 400
Print B+lov &8L1] // o
Print *(8+ 1) or B[1]) or A8 [13[0] v 4s2
Print *(B+L)+2 or BLal+s or AB[1][27 // 420
Print * (%8 +1 B - int(+)[3]

: Bl:] = int#
£ BroIL1]




vmt BL2]3[37]

400 404 408 411 41C 4

B on o 1_,) orvYyoavs B =
11 ¥ o Ta[s]elal=l
.BE N = it BRIy B} B
i RilEl = K B [0 B[1]

Pxint B ovr £G[0o7] /) 400
Print "R or B[o] or..&BLOJ[Oj // 400

frsnb Btloev X8La7 // 49
Print *(8+1) or B[1) ov AR[1][o] // 4412

Print *(B+1)+2 ov graj+4+s ov AB[1][27 // 4 20
Print ¥ (+8 4—:!} s

Brolr1]




o>
420
| [
s t BLA[ o[
E 3J£'J
2 "
[* o
B[] .
&
]
) J+ J')
| f
it *(K[
i &
[
E:
B

+1) "'J)
g
w-{#(

a?Yﬂ?
D

2.

v

Fo



Pointers amd Multi-dimensconal O.YYQZ,S

it BL2][3]

4oo 4o4 408 412 416 420

>

nt (*P[3]= B,V E /’2 /’3 - '4 5\8
7 / b=
et ol BLoJo] RLICA] AT g 8
B[] Bra]

Pointev to 1-D
OYYGZ 06' 3 jwieaer.s

it rp =Ry X
3



Pointers omd Multi-dimensconal arra#s

it BL2][3]
i"’i ("P)£3J: @) \/

Print R /7400
Print *R ZATY |
Print &[] /7400

4oo 4ot 408 413 416 420

« [2

2

SHIRS =

/

/l

6'4

-

v

= \.> |
B[o][o] R[21[1] @Lo\SLz_-]gtiJLJ &[,'J['J B[]D'J

BLo]

Bra)



?o'm{:us ond Multi-dimensional arra*g

it B8[2][37] 400 404 408 412 416 420
. < [BeEsNe |4 ¥ >
int (*P)[3]= B,V 7 ¢/ | X

Peint & // 400 &[] [o] RLo][1] K[.°\5L3:7Eri]£g\’&£']['_7 >BD‘7£2'~7
Pint *R /7400 BLe] B4
Print B[] //400} |

Vfinf X@[o]ﬁ,] // Yoo



Pointers oanmd Multi-dimensconal o.rra(%g

CIe]  CLpre) <L) <AL
800 me/ m/_ w ﬂ/

it c[3][2)[2] 9|34 [e

/ cL:/JLoj \C/L°JL1J
C[o]re] ] o] <re) cte]




Pointers amd Multi-dimensconal arvaz.g

200 ?

16
Lt C_Ls_]]'_z_'l[z] 3 I

: 2 & Y
e ol L CD{?E‘:] <lo][4]
fint &b o ey L]
Print ;"‘(_ 0¥ C[o] or 4%0]@_} /) 800

& =
inf L*) sz



Pointers amd Multi-dimensional arvays

. _][7_ R00 216 832
ot 320 .5\7|°t|3 y[e]1]o]8]2q13

int (P[0 2 € ) K'LIJUJ
o]0 cle
Puunt €  //800 cLLe]

D int 0 [23[2] ¢[o] Cl1] clz]
frint e ov Cle] o gCLe][o]

CLIJLALR] = * (e[iafiden) = *(T(etidn) +x)
- % (4- (*(c+i) _,,J)_,. K)




Pointers amd Multi-dimensconal arm#s

o0 %

it ¢f37[2])[2] =

int (Wp[2[2]= ¢ T y
o]Jo clLe
Bk & i clo]lo]  <lell4]

‘ D int 1 [2[2] ¢To Cl4 el
Print *¢ o C[o] ov £¢[o][o] : : ?:7

(Yiﬂi + ( L) [_1__-, + 1>ov C{"JL’J["} // 7




Pointers amd Multi-dimensconal arraa,s

800 816

832 _
it c[3][2][2]) 3 1 [24] 13

2 Zilx]l= £ j ‘\/ I
i (wPL2][2]= ¢ ey Srelrs)
Print CL) Lv{t/&;%ﬁ-ﬁ’-l Cla] Cl4] CL2]

Print *c o¥ c[e] ov £Co]f0] 1) w00
fivg *(CLelra] + 1)0« cle10I0J 4 9
fiint # (c_[l_]+ _']_) oy C[_J.:l [.1.] ov & C—[.’]['][°J /7 814



// Pointers and multi- dimensional arrays

#include<stdio.h>
int main()
{
int C[3][2][2]={{{2,5},{7,9}},
{{3,4},{6,1}},
{{0,8},{11,13}}};

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

-
} C:\Users\animesh\Documents\Visual Studio 2010\Projects\SampleApp5\Debug\SampleApp5.exe

4192172 4192172 4192172 4192172

h
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