                                                  UNIT III

 




      PART B

· (i) Explain and write a C program to arrange the given 10 numbers in ascending order. (10)
                                                  Lab manual 6.1
      2.Need for array variables:
        Array variables are used for the storage of homogeneous data, i.e. data of the same type, and     they also provide an efficient mechanism for accessing data.

· Array variables are needed for storing and processing string.
· Single or one-dimensional array variables are used in searching and sorting processes.
· Two-dimensional array variables are used to arrange the elements in a rectangular grid of rows and columns. Matrix operations can be effectively done with two-dimensional arrays
 Declaration of array: Declaring an array is also referred as creating an    array type.

Declaration of a single-dimensional array: The general form is:

Syntax:

Compile time initialization:
                    Data_Type   Array_Name[Size of Array]  =  <initialization list>     ;
 Run time initialization:
        for(i=0; i<n; i++)

                                              {

                 Scanf(“%d”, &a[i]);



}


	int array1[8];
	//Åarray1 is an array of 8 integers

	float array2[5];
	//Åarray2 is an array of 5 floating-point numbers

	char array3[6];
	//Åarray3 is an array of 6 characters


 
Declaration of a two-dimensional array: The general form is

                    Data_Type   Array_Name[index1] [index2] ;    

Can be initialized in two ways 

                 1.compile time 



Syntax:

                          Data_Type   Array_Name[index1] [index2] ={{initialization list 1},{i nitialization list 2},…};  

                                          Index1 ->number of rows 



          Index2->number of columns 
Example:

Int a[2][2]={{2,3},{4,5}};

      2.run time :

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

                                          {





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

                                                          {


                                                      scanf(“%d”,a[i][j]);

                                                        }

   

         }
 The following declarations are valid:
int array1[2][3];               //Åarray1 is an integer array of 2 rows and 3 columns
float array2[5][1];          //Åarray2 is a float array of 5 rows and 1 column
char array3[3][3];          //Åarray3 is a character array of 3 rows and 3 columns
If the initialization list is present, the row size specifier can be skipped but it is mandatory to mention the column size specifier.
 Accessing an array element: 
· The elements of a single-dimensional array can be accessed by using a subscript operator (i.e. []) and a subscript.

                          The subscript of the first element of an array is 0.

· If the size of array is n, the valid subscripts are 0 to n–1.

· The elements of a two-dimensional array can be accessed by using row and column subscripts.

Accessing an array element: 
· The elements of a single-dimensional array can be accessed by using a subscript operator (i.e. []) and a subscript.

 The subscript of the first element of an array is 0.

· If the size of array is n, the valid subscripts are 0 to n–1.

The elements of a two-dimensional array can be accessed by using row and column subscripts.

           Example program:
you write any example program related array 


2.(i) Describe and write a C program to add two matrices.
             Rule: Addition of  two matrices is only possible if both matrices are of same                     size.
 
#include<stdio.h>

void main(){

int i, j, A[10][10], B[10][10], C[10][10];

int m, n, p, q;

printf(“\nEnter the number of Rows & Columns of A : “);

scanf(“%d %d”, &m, &n);

printf(“\nEnter the number of Rows & Columns of B : “);

scanf(“%d %d”, &p, &q);

/* Before accepting the Elements Check if no of  rows and columns of both matrices is equal */
    if (m != p || n != q)

{

printf(“\n Order of two matrices is not same. Hence Matrix addition is not possible”);

exit(0);

}

   //Accept the Elements in Matrix A
for (i = 0; i < m; i++) {

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

printf(“Enter the Element A[%d][%d] : “, i, j);

scanf(“%d”, &A[i][j]);

}

}

   //Accept the Elements in Matrix B
    for (i = 0; i < p; i++)

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

printf(“Enter the Element B[%d][%d] : “, i, j);

scanf(“%d”, &B[i][j]);

}

   //Addition of two matrices
for (i = 0; i < m; i++){
for (j = 0; j < n; j++)

{

C[i][j] = A[i][j] + B[i][j];

}

   //Print out the Resultant Matrix
    printf(“\nThe Addition of two Matrices is : \n”);

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

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

printf(“%d\t”, C[i][j]);

}

printf(“\n”);

}

}

OUTPUT:
Enter the number of Rows & Columns of Matrix A : 3  3
Enter the number of Rows & Columns of Matrix B : 3  3
Enter the Element A[0][0] : 1

Enter the Element A[0][1] : 2

Enter the Element A[0][2] : 3

Enter the Element A[1][0] : 2

Enter the Element A[1][1] : 1

Enter the Element A[1][2] : 1

Enter the Element A[2][0] : 1

Enter the Element A[2][1] : 2

Enter the Element A[2][2] : 1


 

Enter the Element B[0][0] : 1

Enter the Element B[0][1] : 2

Enter the Element B[0][2] : 3

Enter the Element B[1][0] : 2

Enter the Element B[1][1] : 1

Enter the Element B[1][2] : 1

Enter the Element B[2][0] : 1

Enter the Element B[2][1] : 2

Enter the Element B[2][2] : 1

The Addition of two Matrices is :
2 4 6

4 2 2

2 4 2


 

3.(i) State a C program to multiply two 3 x 3 matrices
Lab manual 6.1

                                    Formula  of multiply : C[i][j] = C[i][j]+A[i][k]*B[k][j];
· (ii) Write a C program to find the determinant of the resultant matrix.
Program:

#include<stdio.h>
void main()
{
int a[3][3],i,j,det;
printf(“Enter the elements of the matrix:\n”);
for(i=0;i<3;i++)
for(j=0;j<3;j++)
scanf(“%d”,&a[i][j]);
det=a[0][0]*(a[1][1]*a[2][2]-a[1][2]*a[2][1])-
a[0][1]*(a[1][0]*a[2][2]-a[1][2]*a[2][0])+
a[0][2]*(a[1][0]*a[2][1]-a[1][1]*a[2][0]);

printf(“The determinant of the matrix is %d.”,det);
}

Output:
Enter the elements of the matrix:
2  3  1
1  1  2
2  3  4
The determinant of the matrix is –3.

4. Construct a C program to subtract two matrices and display the resultant matrix                    using C Program.(16)
                Rule: Subtraction of two matrices is only possible if both matrices are of same                                    size.
 Same as the previous program. Just change addition formula to
C[i][j] = A[i][j] – B[i][j];

5. (i) Describe a C program to multiply two matrices.(8)
Lab manual 6.2
6.(i) Explain the various string operations. Write a C program to find out the length of    the string without using built in function. (8)] Strcat() to concatenate a string (join)

· Strupr()- change to Upper case (capital letters)

· Strlwr() - change to Lower case ( Small letters)

· Strlen() -find length of string

· Strrev() - reverse a string

· Strcmp()-compare two strings

· Strcpy() - copy one string to another
#include<stdio.h>

#include<conio.h>

Void main()
{

Char name[]={”vivek”};

int I,length;

for(i=0;name[i]!=’0/’;i++)

length++;

printf(“length of string is %d”,length);

}

6. (i) Write a C program to reverse a string.
#include<stdio.h>
#include<conio.h>
#include<string.h>
void main()
{
char name[30];
printf(“Enter the string\n”);
scanf(“%s”,name);
printf(“The reverse of the string = %s”,strrev(name));
}

                 OUTPUT:
Enter the string:

sathyanarayanan

nanayaranayhtas

6.(ii) Write a C program to find the transpose of a matrix.
#include<stdio.h>
#include<conio.h>
void main()
{
int a[5][5],b[5][5],i,j;
for(i=0;i<2;i++)
{
for(j=0;j<2;  j++)
{
scanf(“%d”,&a[i][j]);
}
}
printf(“The transpose of the matrix is\n”);
for(i=0;i<2;i++)
{
for(j=0;j<2;j++)
{
b[i][j]=a[j][i];
printf(“%d “,b[i][j]);
}
printf(“\n”);
}
}

 8. Describe and write a C program to count the number of characters, spaces, vowels,
      constants and others using string functions. (16)
include<stdio.h>

#include<ctype.h>

void main()

{

char str[100];

int i,v,c,d,s,o;

printf("Enter a line of text...\n");

fflush(stdin);

gets(str);

v=c=d=s=o=0;

for(i=0;str[i]!='\0';i++)

if(isalpha(str[i]))

switch(tolower(str[i]))

{

case 'a':

case 'e':

case 'i':

case 'o':

case 'u':

v++;

break;

default :

c++;

}

else if(isdigit(str[i]))

d++;

else if(isspace(str[i]))

s++;

else

o++;

printf("No. of characters : %d\n",v+c);

printf("No. of vowels : %d\n",v);

printf("No. of consonants: %d\n",c);

printf("No. of spaces : %d\n",s);

printf("No. of digits : %d\n",d);

printf("Others : %d\n",o);

}
9. (i) Construct C program to find average marks obtained by class of 30 students in test. mark(10)
#include<stdio.h>
#include<conio.h>
void main()
{
int i,sum;
int avg;
int marks[40]; /* Array Declaration */
sum=0;
for( i=0 ; i<=30; i++)
{
printf(” Enter Marks \t”);
scanf(“%d”, &marks[i] ); /* Store Data in Array */
}

for(i=0;i<=30;i++)
{
sum = sum + marks[i]; /* Read Data from an Array */
avg = sum/30;
}printf(” Average Marks = %d \n” , avg);

}
9.(ii) Write short notes on Reading and Writing string.
      Reading string:
· The user can enter strings and store them in character arrays at the run time by using the scanf function with %s format specifier.
·    This function can be used  to read only single word strings.

· The scanf function automatically terminates the input string with a null character (i.e. \0), and therefore the character array should be large enough to hold the input string plus the null character.

 Example:
    scanf(“%s”, name);
// name is a character array (i.e. char name[30]).
The gets() function can also be used to read a string from the user at runtime     
and  the prototype is:

        char* gets (char*)
Writing string:

The printf function can be used to print a string literal constant, the contents of a character array and the contents of the memory locations pointed by a character pointer on the screen in two different ways:
a) Without using format specifier :
i) printf(“Hello”); //Prints string literal constant
ii) char str[20]=“Readers!!”; //Array holding string
printf(str); //Prints character array
Disadvantage:
The contents of only one character array can be printed at a time.
b) Using %s format specifier:char str[20]=“you!!”;
char str1[5]=“are”
printf(“%s %s %s”,“how”,str1,str); //Prints how are you
Advantage:
Two or more strings can be printed by a single call to the printf function having
multiple %s specifiers.
The puts() function can also be used to print the string or character array. The syntax is:  void puts (char*)

10. Assess the following programs: 
10. I.to sort a given set of strings alphabetically. (6)


Lab manual 7.2
10.(ii)to print whether each word is a palindrome or not. (6) 
#include<stdio.h>

#include<conio.h>

void main()

{

int n;

char name[30];
int i
clrscr();

printf("Enter a Number to Reverse: \n");

scanf("%s",name);
if(strcmp(name,strrev(name)==0)

{


printf(“the given string is palindrome);

}

else

{


printf(“the given string is not palindrome);

}

             }

 10. (iii)to count the length of each string.
#include <stdio.h>
#include <string.h>

int main( )
{
          int len;
          char array[20]=”SRM” ;

         len = strlen(array) ;

         printf ( “\string length = %d \n” , len ) ;
         return 0;
}
11. Explain the following functions with examples.

(i) strlen() (ii) strcpy() (iii)strcat() (iv)strcmp()
(i) strlen()

#include <stdio.h>
#include <string.h>
int main( )
{
int len;
char array[20]=”SRM” ;

len = strlen(array) ;

printf ( “\string length = %d \n” , len ) ;
return 0;
}
OUTPUT:string length:3

 
(ii) strcpy()      
#include <stdio.h>

#include <string.h>

void main( )

{

char source[ ] = “Mango" ;

char target[20] ;

strcpy ( target, source ) ;

printf ( "\nContetnt of source string = %s", source ) ;

printf ( "\nContetnt of target string = %s", target ) ;       }

 (iii).strcat()


#include <stdio.h>

#include <string.h>

void main( )

{

   char source[ ] = " very" ;

   char target[20]= " good" ;

 

   strcat ( source,target ) ;

   printf ( "\nContetnt of source string = %s", source ) ;

  

   printf ( "\nContetnt of target string = %s", target ) ;

}
(iv).strcmp()
#include <stdio.h>

#include <string.h>

void main( )

{

    char str1[ ] = "fresh" ;

    char str2[ ] = "refresh" ;

    int i, j, k ;

 

    i = strcmp ( str1, "fresh" ) ;

  

    j = strcmp ( str1, str2 ) ;

   

    k = strcmp ( str1, "f" ) ;

   

    printf ( "\n%d %d %d", i, j, k ) ;

}
14. Describe in detail about linear search and binary search with example programs and Algorithm

[Linear search]
Algorithm:


Linear Search ( Array A, Value x)


Step 1: Set i to 1


Step 2: if i > n then go to step 7


Step 3: if A[i] = x then go to step 6


Step 4: Set i to i + 1


Step 5: Go to Step 2


Step 6: Print Element x Found at index i and go to step 8


Step 7: Print element not found



Step 8: Exit

#include <stdio.h>

void main()

{

 int a[100], n, i, search, flag;

 printf("Enter the no. of elements in the array: ");

 scanf("%d", &n);

 printf("Enter the elements of the array: ");

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

 {

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

 }

 printf("\nEnter the element to searched in the array: ");

 scanf("%d", &search);

 flag = 0;

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

 {

 if(a[i]==search)

 {

 flag = 1;

 printf("\n %d is found at position %d", search, i+1);

 break;

 }

 }

 if(flag==0)

 {

 printf("\n %d is not found in the array", search);

 }

getch();

}

[Binary search]

Algorithm:
#include <stdio.h>

void main()

{

int a[100], i, first, last, middle, n, search;

printf("Enter number of elements:");

scanf("%d", &n);

printf("\n Enter %d integers\n", n);

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

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

printf("Enter value to find:");

scanf("%d", &search);

first = 0;

last = n-1;

middle = (first+last)/2;

while(first <= last)

{

if (a[middle] < search)

first = middle + 1;

else if (a[middle] == search)

{

printf("\%d found at location %d.\n", search, middle+1);

break;

}

else

last = middle - 1;

middle = (first + last)/2;

}

if (first > last)

printf("Not found! %d is not present in the list.\n",

search);

getch();

}
