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Unit 1 

Multi-Dimensional Arrays and String 
 C Array 

 An array is defined as the collection of similar type of data items stored at contiguous 

memory locations.  

 Arrays are the derived data type in C programming language which can store the primitive 

type of data such as int, char, double, float, etc.  

 It also has the capability to store the collection of derived data types, such as pointers, 

structure, etc.  

 The array is the simplest data structure where each data element can be randomly accessed 

by using its index number. 

 C array is beneficial if you have to store similar elements.  

 For example, if we want to store the marks of a student in 6 subjects, then we don't need to 

define different variables for the marks in the different subject. Instead of that, we can 

define an array which can store the marks in each subject at the contiguous memory 

locations. 

 By using the array, we can access the elements easily.  

 Only a few lines of code are required to access the elements of the array. 

 Properties of Array 

 The array contains the following properties. 

 Each element of an array is of same data type and carries the same size, i.e., int = 4 

bytes. 

 Elements of the array are stored at contiguous memory locations where the first 

element is stored at the smallest memory location. 

 Elements of the array can be randomly accessed since we can calculate the address 

of each element of the array with the given base address and the size of the data 

element. 

 Advantage of C Array 

 1) Code Optimization: Less code to the access the data. 

 2) Ease of traversing: By using the for loop, we can retrieve the elements of an array 

easily. 

 3) Ease of sorting: To sort the elements of the array, we need a few lines of code only. 

 4) Random Access: We can access any element randomly using the array. 

 Disadvantage of C Array 

 1) Fixed Size: Whatever size, we define at the time of declaration of the array, we can't 

exceed the limit. So, it doesn't grow the size dynamically like LinkedList which we will 

learn later. 
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 Two Dimensional Arrays 

 The two-dimensional array can be defined as an array of arrays.  

 The 2D array is organized as matrices which can be represented as the collection of rows 

and columns.  

 However, 2D arrays are created to implement a relational database lookalike data structure.  

 It provides ease of holding the bulk of data at once which can be passed to any number of 

functions wherever required. 

 Declaration of two dimensional Array in C 

 The syntax to declare the 2D array is given below. 

 data_type array_name[rows][columns];   

 Consider the following example. 

 int twodimen[4][3];   

 Here, 4 is the number of rows, and 3 is the number of columns. 

 Example:- 

#include<stdio.h> 

void main() 

{ 

    nt a[2][2]; 

      int i, j; 

    for(i=0; i<2; i++)  

    { 

        for(j=0;j<2;j++)  

    { 

           printf("Enter value for :"); 

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

        } 

    } 

      printf("Two Dimensional array elements:\n"); 

    for(i=0; i<2; i++)  

    { 

        for(j=0;j<2;j++)  

    { 

            printf("%d ", a[i][j]); 

        } 

    } 

} 
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 Two Dimensional Arrays  Initialization,  

 In the 1D array, we don't need to specify the size of the array if the declaration and 

initialization are being done simultaneously. However, this will not work with 2D arrays.  

 We will have to define at least the second dimension of the array. The two-dimensional 

array can be declared and defined in the following way. 

 int arr[4][3]={{1,2,3},{2,3,4},{3,4,5},{4,5,6}};   

 Example:- 

#include<stdio.h>   

void main() 

{       

 int i=0,j=0;     

 int a[4][3]={{1,2,3},{2,3,4},{3,4,5},{4,5,6}};      

//traversing 2D array     

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

 {     

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

  {     

   printf("a[%d] [%d] = %d \n",i,j,a[i][j]);     

  }//end of j     

 }//end of i     

}     

 Two Dimensional Arrays  Matrix Addition 

 Explanation 

 In this program, we need to add two matrices and print the resulting matrix. 

 Matrix: 

 Matrix is a rectangular two-dimensional array of numbers arranged in rows and 

columns.  

 A matrix with m rows and n columns can be called as m × n matrix.  

 Individual entries in the matrix are called element and can be represented by aij which 

suggests that the element a is present in the ith row and jth column. 

 

 Addition of two matrices: 
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 Two matrices A and B can be added if and only if they have same dimensions that are, 

the same number of rows and columns.  

 It is not possible to add a 2 × 3 matrix with a 3 × 2 matrix.  

 Addition of two matrices can be performed by adding their corresponding elements as 

 (A + B)ij= Aij + Bij 

 

 Addition of two matrices can be performed by looping through the first and second matrix. 

Add the corresponding elements of both matrices and store the result in the third matrix. 

 Example:- 

#include <stdio.h> 

void main() 

{ 

 int r, c, i, j; 

 int a[10][10], b[10][10], sum[10][10]; 

 printf("Number of rows of matrices to be added : "); 

 scanf("%d", &r); 

 printf("Number of columns matrices to be added : "); 

 scanf("%d", &c); 

 printf("Elements of first matrix : \n"); 

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

 { 

  for (j = 0; j < c; j++) 

  { 

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

  } 

 } 

 printf("Elements of second matrix : \n"); 

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

 { 
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  for (j = 0; j < c; j++) 

  { 

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

  } 

 } 

 printf("Sum of entered matrices : \n"); 

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

 { 

  for (j = 0; j < c; j++) 

  { 

   sum[i][j] = a[i][j] + b[i][j]; 

   printf("%d\t",sum[i][j]); 

  } 

  printf("\n"); 

 } 

}  

 Two Dimensional Arrays  Matrix Multiplication,  

 Matrix multiplication in C: We can add, subtract, multiply and divide 2 matrices.  

 To do so, we are taking input from the user for row number, column number, first matrix 

elements and second matrix elements. Then we are performing multiplication on the 

matrices entered by the user. 

 In matrix multiplication first matrix one row element is multiplied by second matrix all 

column elements. 

 Let's try to understand the matrix multiplication of 2*2 and 3*3 matrices by the figure given 

below: 
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 Example 

#include <stdio.h> 

void main() 

{ 

 int r, c, i, j,k; 

 int a[10][10], b[10][10], mul[10][10]; 

 printf("Number of rows of matrices to be added : "); 

 scanf("%d", &r); 

 printf("Number of columns matrices to be added : "); 

 scanf("%d", &c); 

 printf("Elements of first matrix : \n"); 

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

 { 

  for (j = 0; j < c; j++) 

  { 

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

  } 

 } 

 printf("Elements of second matrix : \n"); 

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

 { 

  for (j = 0; j < c; j++) 

  { 

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

  } 

 } 

 printf("Sum of entered matrices : \n"); 

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

 { 

  for (j = 0; j < c; j++) 

  { 

   c[i][j]=0;     

for(k=0;k<c;k++)     

{     

mul[i][j]+=a[i][k]*b[k][j];     

}     

  } 

  printf("\n"); 

 } 
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 for (i = 0; i < r; i++) 

 { 

  for (j = 0; j < c; j++) 

  { 

   printf("%d\t",mul[i][j]); 

  } 

  printf("\n"); 

 } 

} 

 Two Dimensional Arrays  String 

 Sometimes we often use lists of character strings, such as the list of names of students in a 

class, a list of names of employees in an organization, a list of places, etc. A list of names can 

be treated as a table of strings. To store the entire list we use a 2d array of strings in C 

language. 

 The array of characters is called a string. “Hi”, “Hello”, and e.t.c are examples of String. 

Similarly, the array of Strings is nothing but a two-dimensional (2D) array of characters. To 

declare an array of Strings in C, we must use the char data type. 

 An example of two dimensional characters or the array of Strings is, 

 char language[5][10] = {"Java", "Python", "C++", "HTML", "SQL"}; 

 Declaration of the array of strings 

 Syntax:- 

 char string-array-name[row-size][column-size]; 

 Here the first index (row-size) specifies the maximum number of strings in the array, and 

the second index (column-size) specifies the maximum length of every individual string. 

 For example, char language[5][10]; In the “language” array we can store a maximum of 

5 Strings and each String can have a maximum of 10 characters. 

 In C language, each character takes 1 byte of memory. For the “language” array it will 

allocate 50 bytes (1*5*10) of memory. Where each String will have 10 bytes (1*10) of 

memory space. 

 Initialization of array of strings 

 Two dimensional (2D) strings in C language can be directly initialized as shown below, 

 char language[5][10] = {"Java", "Python", "C++", "HTML", "SQL"}; 

 char largestcity[6][15] ={"Tokyo", "Delhi", "Shanghai", "Mumbai", "Beijing", "Dhaka"}; 

 The two dimensional (2D) array of Strings in C also can be initialized as, 

char language[5][10] = 

{ 

{'J','a','v','a','\0'}, 

{'P','y','t','h','o','n','\0'}, 

{'C','+','+','\0'}, 
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{'H','T','M','L','\0'}, 

{'S','Q','L','\0'} 

}; 

 Since it is a two-dimension of characters, so each String (1-D array of characters) must 

end with null character i.e. ‘\0’ 

 
 Example:-  

#include<stdio.h> 

void main() 

{ 

 char name[10][20]; 

 int i,n; 

 printf("Enter the number of names (<10): "); 

 scanf("%d",&n); 

 // reading string from user 

 printf("Enter %d names:\n",n); 

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

 { 

  scanf("%s",name[i]); 

 } 

     // dispaying strings 

 printf("\nEntered names are:\n"); 

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

 { 

  puts(name[i]); 

 } 

} 

 Example:- Declare and initialize the strings in C language 

#include<stdio.h> 

#include<conio.h> 

https://www.tutorialspoint.com/what-is-a-string-declare-and-initialize-the-strings-in-c-language
https://www.tutorialspoint.com/what-is-a-string-declare-and-initialize-the-strings-in-c-language
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void main() 

{ 

 char name[5][10]={"Rahul","Vishal","Prem","Ajit","Mann"}; 

 int i,n; 

 clrscr(); 

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

 { 

  puts(name[i]); 

 } 

 getch(); 

 

} 

 Multidimensional arrays 

 Single dimensional array only stores single data or information like marks of the student. 

But in some cases, you have to store complex data which have rows and columns. So, a 

single dimensional array can’t have this type of feature. That’s when a multidimensional 

array comes into play. You can manipulate the arrays by rearranging the elements by using 

functions like reshape, squeeze etc. 

 What is a Multidimensional array in C? 

 To put it short, with the help of a multidimensional array, you can create an array of 

arrays.  

 In multidimensional arrays, data is stored in tabular format.  

 Multidimensional arrays in C are used in computer research and analysis. 

 Types of C Multidimensional Array:- 

 Below are the types of multidimensional arrays:- 

 1. Two Dimensional Array 

 2. Three Dimensional Array 

 3. Four Dimensional Array 

 Declaring multidimensional arrays in C 

1. Two Dimensional Array:- 

datatype name[size_1][size_2]; 

Example:- 

int num1[2][3]; 

float num2[5][6]; 

2. Three Dimensional Array:- 

datatype name[size_1][size_2][size_3]; 

Example:- 

int students[2][3][4]; 
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float bills[3][4][3]; 

3. N-Dimensional Array:- 

General Declaration of multidimensional array:- 

type name[size1][size2]...[sizeN]; 

1. type:– It denotes data type names like int, float etc. 

2. name:– It denotes the name of the multidimensional array. 

3. row-size:– Number of row elements. 

4. column-size:- Number of column elements. 

 Example:- 

#include <stdio.h> 

void main() 

{ 

  int a[2][3][2]; 

 

  printf("Enter 12 values: \n"); 

 

  for (int i = 0; i < 2; ++i) 

  { 

    for (int j = 0; j < 3; ++j) 

    { 

      for (int k = 0; k < 2; ++k) 

      { 

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

      } 

    } 

  } 

  printf("\nDisplaying values:\n"); 

  for (int i = 0; i < 2; ++i) 

  { 

    for (int j = 0; j < 3; ++j) 

    { 

      for (int k = 0; k < 2; ++k) 

      { 

        printf("a[%d][%d][%d] = %d\n", i, j, k, a[i][j][k]); 

      } 

    } 

  } 

} 


