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Array  
• An array is a collection of data elements that 

are of the same type (e.g., a collection of 
integers, collection of characters, collection of 
doubles). 

• Types 

– One dimensional array  

– Multi dimensional array 

• Two dimensional array 

• Three dimensional array, four dimensional array etc… 

 

 



Array 

• Suppose, you need to store years of 100 cars. 
Will you define 100 variables?  
int y1, y2,…, y100; 

• An array is an indexed data structure  to 
represent several variables having the same 
data type: int y[100]; 

• An element of an array is accessed using the 
array name and an index or subscript,   for 
example: y[5] which can be used like a variable 

 

 

 



Array Applications 

• Given a list of test scores, determine the 
maximum and minimum scores.  

• Read in a list of student names and rearrange 
them in alphabetical order (sorting).  

• Given the height measurements of students in a 
class, output the names of those students who 
are taller than average.  



Array 

• In C, the subscripts always start with 0 and 
increment by 1, so y[5] is the sixth element 

• The name of the array is the address of the 
first element and the subscript is the offset  

 



Definition and Initialization 

• An array is defined using a declaration 
statement.   

 

 data_type array_name[size]; 
 

– allocates memory for size elements 

– subscript of first element is 0 

– subscript of last element is size-1 

– size must be a constant 



Example 

 int list[5]; 

• allocates memory for 5 integer variables 
• subscript of first element is 0 
• subscript of last element is 4 
• C does not check bounds on arrays 
• list[6] =5; /* may give segmentation fault  or 

overwrite other memory locations*/ 

list[0] 

list[1] 

 
list[2] 

list[3] 

list[4] 



Arrays 
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Name of array (Note 
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Initializing Arrays 
• Arrays can be initialized at the time they are 

declared. 

• Examples: 
double taxrate[3] ={0.15, 0.25, 0.3}; 

char list[5] = {‘h’, ’e’, ’l’, ’l’, ’o’}; 

    

double vector[100] = {0.0};/* assigns  

       zero to all 100 elements */ 

int s[] = {5,0,-5}; /*the size of s is 3*/ 



Assigning values to an array 

For loops are often used to assign values to an array 

Example: 

int list[5], i; 

for(i=0; i<5; i++){ 

 list[i] = i; 

} 

list[0] 

list[3] 

list[4] 

list[1] 

list[2] 

0 

1 

2 
3 

4 

list[0] 

list[1] 

 
list[2] 

list[3] 

list[4] 

OR 

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

   list[i] = i; 

} 



Assigning values to an array 

Give a for loop to assign the below values to list 

int list[5], i; 

for(i=0; i<5; i++){ 

 list[i] = 4-i; 

} 

list[0] 

list[3] 

list[4] 

list[1] 

list[2] 

4 

3 

2 

1 

0 



Show the contents of the arrays defined in each of the following sets of 
statements. 
 
int x[10] = {-5, 4, 3}; 
 

int main() 
{ 
  
 int x[10]={-5,4,3}; 
 int i; 
 for(i=0;i<10;i++) 
 { 
  cout<<"\n x["<<i<<"]="<<x[i]; 
 } 
return 0; 
} 



Show the contents of the arrays defined in each of the following 
sets of statements. 
 
char letters[] = {'a', 'b', 'c'}; 
 

int main() 

{ 

 char letters[10]={'s','b','c'}; 

 for(int i=0;i<10;i++) 

 { 

  cout<<"\n x["<<i<<"]="<<letters[i]; 

 } 

} 



 
 
Show the contents of the arrays defined in each of the following 
sets of statements. 
 

double z[4]; 

 
 int main() 

{ 
  
 double x[4]; 
 for(int i=0;i<4;i++) 
 { 
  cout<<"\n x["<<i<<"]="<<x[i]; 
 } 
 
} 



#include<iostream> 
using namespace std; 
 
int main() 
{ 
  
  
 int marks[5],i,total=0; 
 marks[0]=10; 
 marks[1]=20; 
 marks[2]=20; 
 marks[3]=40; 
 marks[4]=50; 
 total=total+marks[0]+ marks[1]+marks[2]+marks[3]+marks[4]; 
 cout<<"total is :"<<total; 
 
 
} 

Write a ‘C’ Program to compute the sum of all elements 
stored in an array 

 



 
int main() 
{ 
  
 int marks[5],i,total=0; 
 marks[0]=10; 
 marks[1]=20; 
 marks[2]=20; 
 marks[3]=40; 
 marks[4]=50; 
 for(i=0;i<5;i++) 
 { 
  total=total+marks[i]; 
 } 
 cout<<"total is :"<<total; 
 
 
} 

Write a ‘C’ Program to compute the sum of all elements 
stored in an array 

 



Compute the sum of the elements of an array 

#include<iostream> 
using namespace std; 
 
int main() 
{ 
 int a[12] = {1,3,5,4,7,2,99,16,45,67,89,45};  
 int i, total = 0; 
 for(i = 0; i <= 11; i++) 
 { 
  cout<<"\n x["<<i<<"]="<<a[i]; 
   total = total + a[i]; 
 } 
 cout<<"\nThe sum of the array elements is="<<total; 
 
}  

 



int main() 
{ 
 int marks[5],total=0; 
 for(int i=0; i<5;i++) 
 { 
  cout<<"enter marks"<<i<<"="; 
  cin>>marks[i]; 
 
  total=total+marks[i]; 
 } 
 cout<<"\nThe sum of the array elements is="<<total; 
} 

Write a ‘C’ Program to compute the sum of all elements 
stored in an array from user 

 



Generate random number 
#include<iostream> 

#include<stdlib.h> 

using namespace std; 

 

int main() 

{ 

 int a[5]; 

 for(int i=0; i<5;i++) 

 { 

 

  a[i]=rand(); 

  cout<<"\n x["<<i<<"]="<<a[i]; 

   

 } 

 

} 
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Computations on one-D arrays 



Find Maximum 

• Find maximum value in data array 
     

int main() 

{ 

 int max;  

  int data[5]={50,60,70,90,30}; 

    max = data[0]; 

   for (int i=1; i<5; i++) 

 { 

       if (data[i] > max) 

           max = data[i]; 

   } 

  cout<<"Max ="<<max; 

 

} 

 Find average of values in data array 



Find pair sum 
 Find sum of every pair in data and write into pair array 

 

data[0]=5 

data[1]=7 

data[2]=15 

data[3]=5 

… 

… 

data[98]=3 

data[99]=12 

pair[0]=12 

pair[1]=20 

… 

pair[49]=15 

} 

} 

} 

. 

. 

. 



solution 

int data[100], pair[50], i; 

 

for (i=0; i<50; i++){ 

pair[i]= data[2*i] + data[2*i+1]; 

} 



Copy array1 to array2 in reverse order 

6 3 1 9 7 2 

0 2 1 3 4 5 

2 7 9 1 3 6 

array1 

array2 



Output should be this!!! 



Operations on Array 



Selection sort 

It is also very easy method to implement and is used to 
sort large sized array.it is also very fast method of list 
sorting. 

In selection sort, n-1 pases are required for an array of n 
elements. In first pass whole array is checked to find the 
smallest value. The element of array that has smallest 
value is selected and its value is interchanged with the 
first element of array. In second pass, the array is 
searched from second element of array to find the second 
smallest value. The value is exchanged with the second 
element of array and so on.  



6 12 1 7 3 

1 12 6 7 3 

Pass-1 

Pass-2 

1 12 6 7 3 

1 3 6 7 12 



Pass-3 

 

 

No need to exchange values 

 

 

  

pass-4 will be same like pass-3 

1 3 6 7 12 

1 3 6 7 12 



Selection sort Algorithm 



 int array[50], min, i,j, n,swap; 

 cout<<"enter number of element of array"; 

 cin>>n; 

 cout<<“enter elements"; 

 for(i=0;i<n-1;i++)//except last element 

 { 

  cin>>array[i]); 

 } 

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

        { 

  min=i; 

  for(j=i+1; j<n; j++) 

  { 

   if(array[j]<array[min]) 

   { 

    min=j; 

   } 

  } 

  if(min!=i) 

  { swap=array[i]; 

   array[i]=array[min]; 

   array[min]=swap; 

  } 

       } 
 

 

 cout<<"sorted list in asending order \n"; 
   for(i=0;i<n;i++) 
 cout<<array[i]); 
 



Merge two sorted array 

• Assume we have A and B arrays containing 
sorted numbers 

• For example 
– A = { 3, 5, 7, 9, 12} 

– B = {4, 5, 10} 

• Merge these two arrays as a single sorted 
array C, for example 
– C = {3, 4, 5, 5, 7, 9, 10, 12} 



Search Algorithms 

• Unordered list 
– Linear search 

– In a loop compare each element in array with the 
value you are looking for () 

• Ordered list 
– Linear search 

– A better solution is known as Binary search (but 
we will skip it this time, it is like looking for a word 
in a dictionary) 



Searching in one-dimensional array 

The process of finding a specific data item from a given list of 
values is called searching. Search operation is terminated when 
data item is found. 

The most commonly used search methods are : 

 

Sequential search 

Binary search 



Sequential Search 

It is also known as serial search or linear search. 

Using sequential search, the following procedure is adopted: 

 The required value is compared with the first element of array. 

 If the value of first element matches with the required value, the search 
process is completed 

 if the value of first element does not match with the required value, the 
value of next element of array is compared. The search process continues 
until the value is found or end of list is reached. 

 When the required value is found at any location of array, the search 
operation is stopped at  that point. It is very slow for large size arrays. 

 



Linear search c 
program 
 



Int main() 

{ int array[50], search, i, n,count=0; 

 cout<<"enter number of element of array“; 

 cin>>n; 

 cout<<"enter integer\n"; 

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

 { 

  cin>>array[i]; 

 } 

 cout<<"enter value you want to search:"; 

 cin>>earch; 

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

 { 

  if(array[i]==search) 

  { 

   cout<<search<<“ is present at location”<<i; 

   count++; 

  } 

 } 

 if(count==0) 

  cout<<search<<“ is not present in array\n"; 

 else 

  cout<<search<<" is present “<<cout<<times in array"; 

} 

Linear search for 
multiple occurrences 
 



Merge two sorted array 

• Assume we have A and B arrays containing 
sorted numbers 

• For example 
– A = { 3, 5, 7, 9, 12} 

– B = {4, 5, 10} 

• Merge these two arrays as a single sorted 
array C, for example 
– C = {3, 4, 5, 5, 7, 9, 10, 12} 



Search Algorithms 

• Unordered list 
– Linear search 

– In a loop compare each element in array with the 
value you are looking for () 

• Ordered list 
– Linear search 

– A better solution is known as Binary search (but 
we will skip it this time, it is like looking for a word 
in a dictionary) 



Binary search 
 

– Efficient for large, sorted arrays 

– Eliminates half of the elements in search through each 
pass 
• Compare middle array element to search key 

– If element equals key 

» Return array index 

– If element is less than key 

» Repeat search on first half of array 

– If element is greater then key 

» Repeat search on second half of array 

– Continue search until 

» element equals search key (success) 

» Search contains one element not equal to key (failure) 

 



Binary search 

The binary search is used to search a specified data value in an 
ordered list 

It is very fast as compared to sequential search. It is used to 
search large size arrays to find a specific value. 

In binary search the search is started from the middle of the 
sorted list. If the required value is in the middle of the list then 
search process is stopped at that point otherwise  half of the list 
is selected for search. The main idea of the binary search is to 
repeatedly cut a list in half with every comparison. 



#include<stdio.h> 

int main(){ 

 int a[10],i,n,m,c=0,l,u,mid; 

printf("Enter the size of an array: "); 

    scanf("%d",&n); 

printf("Enter the elements in ascending order: "); 

    for(i=0;i<n;i++){ 

         scanf("%d",&a[i]); 

    } 

printf("Enter the number to be search: "); 

    scanf("%d",&m); 
 

 

    l=0,u=n-1; 

    while(l<=u){ 

         mid=(l+u)/2; 

         if(m==a[mid]){ 

             c=1; 

             break; 

         } 

         else if(m<a[mid]){ 

             u=mid-1; 

         } 

         else 

             l=mid+1; 

    } 

    if(c==0) 

         printf("The number is not found."); 

    else 

         printf("The number is found."); 

return 0; 

} 
 

 

. 

Sample output: 

Enter the size 

of an array: 5 

Enter the 

elements in 

ascending 

order: 4 7 8 11 

21 

Enter the 

number to be 

search: 11 

The number is 

found 

Bubble  search 
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Arrays as  
Function Arguments 



Function Arguments 

• Individual elements of an array can be passed as 
regular arguments.  

 
void donothing(int a, int b) 
{ 
    … 
} 
 
int main(void) 
{ 
 /* Declare variables and functions */
  

 int array[5] = {1,2,3,4,5}; 
 
 donothing(array[2], array[4]); 
} 

Calls donothing(3, 5); 



Passing Arrays to Functions  

• Arrays are always pass by reference 

– Modifications to the array are reflected to main program 

• The array name is the address of the first element 

• The maximum size of the array must be specified at the time the 
array is declared.   

• The actual number of array elements that are used will vary, so 
the actual size of the array is usually passed as another 
argument to the function 



main() 

{ 

  int a[2]={3, 5}; 

  int c; 

  c = sum_arr(a, 2) 

} 

int sum_arr(int b[], int n) 

{ 

   int i, sum=0; 

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

        sum = sum + b[i]; 

   return(sum); 

} 

a[0]=3 

a[1]=5 

c=?  8 

b= 

n=2 

i=0  1  2 

sum=0  3  8 

Exercise 
 



main() 

{ 

  int a[2]={3, 5}; 

  int c; 

  c = sum_arr(a, 2) 

} 

int sum_arr(int b[], int n) 

{ 

   int i, sum=0; 

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

        sum = sum + b[i]; 

   b[0] = 20; 

   return(sum); 

} 

a[0]=3   20 

a[1]=5 

c=?  8 

b= 

n=2 

i=0  1  2 

sum=0  3  8 

Exercise 
 



If rand()%100 If rand(); 



Trace a program 

• Trace the following program and show how 
variables change in memory. 

int main() 

{ 

  int x[5]={3, 5, 3, 4, 5}; 

  int i, j, count; 

  for(i = 0; i < 5;  i++){ 

    count = 1; 

    for(j = i+1; j < 5;  j++){ 

      if (x[i] == x[j]) count++; 

    } 

    cout<<\n”<<x[i] <<count; 

  }    

} 

x[0] 3 

x[1] 5 

x[2] 3 

x[3] 4 

x[4] 5 

i ? 

j ? 

count ? 



int find_count(int cdata[], int n, int x) 

{ 

  int count = 0; 

  int i; 

  for (i = 0; i<n; i++){ 

    if (cdata[i] == x) 

      count = count + 1; 

  } 

  return (count); 

} 

Count how many times a value 
appears in the array 

find_count(A,6,2) returns 1 
find_count(A,4,2) returns 0 

6 3 1 9 7 2 

0 1 2 3 4 5 




