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EEM103 
Computer Programming

Week7
• Arrays in C

• Declaring arrays

• Initializng arrays

• Character arrays

• Multidimensional arrays
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Arrays
• Arrays are data structures consisting of related data 

items of the same type. 

• An array is a group of contiguous memory locations 
that all have the same type. 

• To refer to a particular element in the array, we specify 
the array’s name and the position number of the 
particular element in the array, in square brackets ([ ]). 

• The first element in every array is the zeroth element. 

• The position number within square brackets is called 
an index or subscript. 

• An index must be an integer or an integer expression. 
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Declaring Arrays
• To declare an array, 
– a programmer specifies the type of the elements and the 

number of elements in the array;

type arrayName [ arraySize ];

• The arraySize must be an integer constant greater 
than zero and type can be any valid C data type.

• For example, to declare a 4-element array called 
balance of type integer,

int balance[4];

• The arraySize must be an integer constant.
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Initializing Arrays

1. By using Initializer List

– The elements of an array can be initialized when the array 
is defined by following the definition with an equals sign 
and braces, {}, containing a comma-separated list of array 
initializers

int balance[4] = {23,54,2,78} ;
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int a[4] = {23,54,2,78} ;

int a[ ] = {23,54,2,78} ;

int a[4] = {23,54} ;

int a[4] = {23,54,2,78,14} ;      ERROR!

int a[4] = {0} ;
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23 54 2 78

0 0 0 0

23 54 2 78

23 54 0 0

Initializing Arrays

2. Element-wise;

int b[4];

b[0] = 23;

scanf(“%d”, &b[1] );

b[2] = 12+5 ;
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Initializing Arrays

3. In the loop;

int c[4];

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

scanf(“%d”, &c[i]);
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10 20 30 40

int c[4];

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

c[i] = (i+1)*10;

#define preprocessor

• #define SIZE 4

– defines a symbolic constant SIZE whose value is 4. 

#define SIZE 4

int balance[SIZE];

for(i=0; i<SIZE ; i++)

balance[i] = (i+1)*10;
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• C operators are defined on individual
elements, not on arrays.

array_a = 20 ; ERROR

array_a = array_b + array_c ; ERROR

if (array_a>0) ERROR

array_a[0] = 20 ; OK

array_a[0] = array_b[0] + array_c[0] ; OK

if (array_a[0] > 0) OK
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Character Arrays (Strings)

• char string1[6] = {'f', 'i', 'r', 's', 't', '\0'};

• char string1[ ] = {'f', 'i', 'r', 's', 't', '\0'};

• The string "first" contains five characters plus a special string-
termination character called the null character (\0). Thus, 
array string1 actually contains six elements. 

• A character array can be initialized using a string literal. 
• char string1[] = "first" ;

• printf("%s", string1);

• scanf("%s", string1); (note that, no &)
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Multidimensional Arrays
• Arrays in C can have multiple indices. 

• A common use of multidimensional arrays is to 
represent tables of values consisting of information 
arranged in rows and columns. 

• To identify a particular table element, we must specify 
two indices: The first (by convention) identifies the 
element’s row and the second (by convention) 
identifies the element’s column. 

• Tables or arrays that require two indices to identify a 
particular element are called two-dimensional arrays. 

• Multidimensional arrays can have more than two 
indices.
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int a [3][4] ; a[0][0]
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a[2][3]

Conceptual view Memory view
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int a [8];       One dimensional array. Array size = 8.

int b [4][2];  Two dimensional array. Array size =2x4=8.
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int a [8] ={1,2,3,4,5,6,7,8} ;

int b [4][2] ={1,2,3,4,5,6,7,8} ;
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int b [4][2] ={ 1,5,2,6,3,7,4,8 } ;

int b [4][2] ={ {1,5}, {2,6}, {3,7}, {4,8} } ;
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Relation between Arrays & Address

printf(“%d”, a[0]);   0
printf(“%d”, a[2]);   4
printf(“%x”, a);        15E4    !! 
printf(“%x”, a+2);    15EC    !! 
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int a[4]  ;
for (i=0 ; i<4 ; i++)

a[i]= i*i ; a[0]
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