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Chapter 7 

Arrays
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Arrays

● Array a collection of data items \ variables  of the same type.
● Array element a data item that is part of an array.
● Array index to access specific element or variable in the array.
● Syntax : type array_name[ size ] ;

        Int A[4]; 

13 33 1 9 109

Index 0 Index 1 Index 2 Index 4

Value of Index 4

Element 1 Element 2

 A[0] : 13 

 A[1] : 33

 A[2] : 1

 A[3] : 9

 A[4] : 109
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Declaring Arrays 
● Type arrayName[numberOfElements ];

○ int c[ 10 ]; 

○ float myArray[ 100 ];

● Declaring multiple arrays of same type

○ int b[ 100 ], x[ 8 ]; 
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Array Initialization 
● int Arr1[3]={1,2,3}; 

● double Arr2[]={1.4 ,2.55 , 3.0, 4.12};  

1 2 3

Arr1[0] Arr1[1] Arr1[2] 

1.4 2.55 3.0 4.12

Arr2[0] Arr2[1] Arr2[2] Arr2[3] 
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Access Array elements 
● char vowels[] = {'A', 'E', 'I', 'O', 'U'}; // the size depend on the values

○ printf( "%c", vowels[ 0 ] ); // print A
●
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Array Example 

 

Output: 
20  9 

Output: 
5     31
31    5
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Arrays Example 
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Arrays Sizeof

● Sizeof  is a compile time unary operator can be used to compute the 
size of its operand. The result of sizeof is of unsigned integral type.

●  Compile time refers to the time at which the source code is converted 
to a binary code. It doesn’t execute (run) the code inside ().

○  y = sizeof(x++); //value of x doesn't change

https://www.geeksforgeeks.org/sizeof-operator-c/
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Arrays Example 

 

Output :
 

aeiou
u
5
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Array Example 
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Arrays Example 
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Arrays Example 

 Computes the sum and the sum of the squares of all data.
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Array - Example 

Sum two arrays.
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Arrays as arguments & parameters 

● In C it is impossible to pass an entire array as an argument to a 
function

● The address of the array is passed as a parameter to the function.

● The address of the array passed to the function that will be able to 
manipulate the actual data of the array in main(). This is call by 
reference.
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Arrays as arguments & parameters 

● In the function receiving the array the formal parameters can be 
declared in one of three almost equivalent ways as follows.
○ func1 ( int x[10] )  {  …   } // As a sized array
○ func1 ( int x[ ] )  {   …   } // As an unsized array
○ func1 ( int *x ) {   …   } // As an actual pointer
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Arrays as arguments & parameters 
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Arrays Linear Search

● linear search : compare target element with each element in the array 
list.

● E.g : Find the value=7 
○ Target value =7  

● Note : The array is unsorted.
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Arrays Linear Search
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Sorting an Array  

● Selection sort is a fairly intuitive sorting algorithm (but not very 

efficient).   

● Finds the position of the smallest element in the subarray 

○  list[first] through list[last]. 

● Pre: first < last and elements 0 through last of array list are defined.

○ first n elements of list are defined and n >= 0

●  Post: Returns the subscript k of the smallest element in the subarray

○ i.e., list[k] <= list[i] for all i in the subarray 
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Sorting an Array - Selection sort   
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Sorting an Array - Selection sort   
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Sorting an Array - Selection sort   
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Sorting an Array - Bubble Sort   

Bubble Sort is a sorting algorithm which compares two adjacent elements 
and swap them if they are not in the right order.

The smaller values “bubble” to the top of the array (toward element 0), 
while the larger values sink to the bottom of the array. After the first pass 
of a bubble sort, the last array element is in the correct position; after the 
second pass the last two elements are correct, and so on
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Sorting an Array - Bubble Sort   
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Sorting an Array - Bubble Sort   
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Array - exercise 

● Write a complete C function to create a Binary Search Algorithm using Iterative 
Method.

● A binary search technique works only on a sorted array, so an array must be sorted 
to apply binary search on the array.

● The logic behind the binary search is that there is a key. This key holds the value to 
be searched. The highest and the lowest value are added and divided by 2. Highest 
and lowest and the first and last element in the array. The mid value is then 
compared with the key. If mid is equal to the key, then we get the output directly. 
Else if the key is greater then mid then the mid+1 becomes the lowest value and the 
process is repeated on the shortened array. Else if the key value is less then mid, 
mid-1 becomes the highest value and the process is repeated on the shortened 
array. If it is not found anywhere, an error message is displayed
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Array - exercise 
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Chapter 7
● Parallel Arrays 
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● Parallel Arrays two or more arrays with the same number of elements 
used for storing related information about a collection of data objects.
○ int id[NUM_STUDENTS]; 
○ double gpa[NUM_STUDENTS];

Parallel Arrays 
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Chapter 7
● Multidimensional Arrays
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2D Array

● We can use any dimension of array in C (Multidimensional).
● Only two or three dimensional arrays are practical. 
● Syntax : type name [ rows ] [ columns ] ; 

○ char tictac[3][3];
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2D Array example 

● int a[2][2]=8;

● a[1][0]=9; 

● a[0][3]=5; 

● a[0][1]=a[0][3]+ a[1][0];

14 5

9 8

0 1 2 0

0

1
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2D Array Initialize

● To initialise a multidimensional array all but the leftmost index must be 
specified.
○ int d[ ] [ 3 ] = { 1, 2, 3, 4, 5, 6 } ;

● It is more useful to enclose the individual row values in curly braces for 
clarity.
○ int d[ ] [ 3 ] = { {1, 2, 3}, {4, 5, 6} } ;

1 2 3

4 5 6
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2D Array Initialize

● int grades[5][3] = { 

{ 78, 83, 82 }, { 90, 88, 94 }, { 71, 73, 78 }, { 97, 96, 95 }, { 89, 93, 90 } 

};

A Two-D Array is an array of arrays. 
Each row is itself a One-D array.

One-D array
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2D Array example
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Chapter 7
● Pointers and Arrays 
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Pointers and Arrays 

The name of an array is actually the address in memory of the array and so 
it is essentially a constant pointer. 

str is a constant pointer and so its value i.e. the address it holds cannot be 
changed.
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Pointers and Arrays 

● We can use pointers in much the same way to access an array 
elements.
○ *( array + index ) is equivalent to array[index].
○ The parentheses are necessary above as the precedence of * is higher 

than that of +.

● ch = *ptr + 1 ; //  change the value by add 1 to ASCII code to become b
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Pointers and Arrays 

● Example 

 Accesses element 3 of 
array by indexing a 

pointer.
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Chapter 7
● Pointer Arithmetic 
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Pointer Arithmetic 

● Assignment
○ int count, *p1, *p2 ;

 p1 = &count ; // assign the address of a variable directly 

p2 = p1 ; // assign the value of another pointer variable, an address

● Addition / Subtraction
○ The value a pointer holds four byte address of a variable in memory. It is 

possible to modify this address by integer addition and subtraction if 
necessary. 
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Pointer Arithmetic 

● Addition / Subtraction
○ Consider the following we assume a 32-bit system and hence 32-bit 

integers. (Each move step 4 bit added)

int *ptr ;

int array[3] = { 100, 101, 102 } ;

ptr = array ; // 100

ptr += 1 ; // 101

ptr = ptr - 1 ; //100

ptr++; //101
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Pointer Arithmetic 

● Addition / Subtraction
○ Two pointer variables may not be added together ( it does not make any 

logical sense ).

char *p1, *p2 ; 

p1 = p1 + p2 ; /* illegal operation */ 
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Thank You.
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