APPENDIX

Solutions to the Exercises

NOTE

The solution programs given here may not be the unique
solutions to the exercise question. Readers can try to write
the solution programs using their own logic too.






Chapter 2

Appendix

Fundamentals of C

Q.2.1

A3

p
#include<stdio .h>
void main ()

[ S N

printf ("I asked,\"How are you?\"");
printf("\nShe replied,\"I am fine\"");

Q.2.2

1 |#include<stdio .h>

2 | void main ()

s |4

4 int a,b,temp;

5 printf("Enter a:
6 scanf ("%d",&a);
7 printf("Enter b:
8 scanf ("%d",&b);
9 temp=a;

10 a:b;

11 b=temp ;

-
o

H
w
—

")
")

/xRead ax/

/*xRead bx/

/*xassign a and tempx*/
/*xassign b to ax/
/*assign temp to bx/

printf("After swapping, a=%d, b=%d",a,b);

Q2.3

p
#include<stdio .h>

1

2 | void main ()

s | {

4 int a,b;

5 printf("Enter a:
6 scanf("%d",&a);
7 printf("Enter b:
8 scanf ("%d",&b);

");
");

/*Read ax/

/xRead bx/
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9 a=a+b;
10 b=a—b;
11 a=a—b;
12 printf("After swapping, a=%d, b=%d",a,b);

Q.25

1 |#include<stdio .h>
2 | void main ()
3
1 unsigned p,n;
5 float r,si;
6 printf("Enter p :");
7 scanf ("%u",&p); /xRead principal amountx/
8 printf("Enter n :");
9 scanf ("%u",&n); /*Read mno. of yearsx/
10 printf("Enter r :");
11 scanf ("%E" . &1); /*xRead rate of interestx/
12 si=p=*nxr /100; /* Calculate simple interestx/
13 printf("Simple interest=yf",si);
14 }
L

Q.2.6

1 |#include<stdio .h>
2 |#include <math.h>
3 | void main ()

+ 1

5 float x1,yl,x2,y2,dist;
6 printf("Enter coordinates of first point: ");
7 scanf ("%hEht" &x1,&yl);
8 printf ("Enter coordinates of second point: ");
9 scanf ("%hEhE" &x2,&y2);
10 dist=sqrt ((x2—x1)*(x2—x1)+(y2—yl) *(y2—yl));
11 printf("Euclidean distance=%f",dist);
12 }
L

Q.2.7

1 r3:9,4=include<stdio.h>
2 | void main ()
s | {
4 float altitude , bp;
5 printf("Enter altitude: ");
6 scanf ("%f" &altitude); /*Read altitudex/
7 bp=100—(altitude /1100); /* Calculate boiling pointx/
8 printf("Boiling point=%f" ,bp);
9
}
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Chapter 3
Decisions

Q.3.1
1 |#include<stdio .h>
2 | void main ()
2 |1
1 int n;
5 printf("Enter a number: ");
6 scanf ("%d",&n);
7 if (n%2==0) /xIf divisible by 2x/
8 printf("Number is even");
0 else
10 printf("Number is odd");
11 }

Q.3.2.1
1 |#include<stdio .h>
2 | void main ()
s |4
4 unsigned m,n;
5 printf("Enter two numbers, m and n: ");
6 scanf ("%d%d",&mé&n) ;
7 if (nfin==0) /x Check if m is multiple of nx/
8 printf("m is multiple of n");
0 else
10 {
11 if (n%n==0) /* Check if n is multiple of mx/
12 printf("n is multiple of m");
13 else
14 printf("No multiples");
15 }
16 |}

Q.3.2.ii
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ﬁ#include<stdio,h>
void main ()
{
unsigned m,n;
printf("Enter two numbers, m and n: ");
scanf ("%d%d",&m&n) ;
if (nn==0 || nY%m==0)
printf("A number is multiple of other");
else
printf("No multiples");

Q.3.2.iii

#include<stdio .h>
void main ()
{
unsigned m,n;
printf("Enter two numbers, m and n: ");
scanf ("%d%d",&m,&n) ;
printf (nin==0||n%an==0?"A number is multiple of other":"No
multiples");

Q.3.3

ﬁ#include<stdio.h>
void main ()
{
float a,b,c;
printf("Enter three sides of triangle: ");
scanf ("%f%E%E" ,&a,&b,&c);
if (atb>c && a+c>b && btc>a) /* Check wvalidity — whether
addition of any two sides is greater than third side

*/

printf ("It is valid ");
if (a=b && b=—c && a—c) /* Check whether all sides
are samex/
printf("equilateral triangle");
else
{
if(a=b || b=c || a=c) /*Check whether any two
sides are samex/
printf("isosceles triangle");
else
printf("scalene triangle");

else
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printf ("It is not a valid triangle");

A7

Q.34

r#include<stdio.h>
void main ()
{
char sex;
int age;
printf("Enter sex (m/f): ");
scanf ("%c",&sex);
printf("Enter age: ");
scanf ("%d",&age);
if ((sex="m’ && age>=21) || (sex="f’ && age>=18))
printf("Eligible to get married");
else
printf("Not eligible to get married");

/* The same program can be written without wusing logical
operators as followsx/
/%
#include<stdio .h>
void main ()
{
char sex;
int age;
printf(” Enter sex (m/f): 7);
scanf("%c”,8sex);
printf(” Enter age: ”);
scanf(?%d”,8age ) ;
if ((sex=="m’)
{
if (age>=21)
printf(” Eligible to get married”);
else
printf(”Not eligible to get married”);

else

if (age>=18)

printf(” Eligible to get married”);
else

printf(”Not eligible to get married”);
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Chapter 4

Loops

Q.4.1

1 |#include<stdio .h>
2 | void main ()

4 int i,sum;

5 sum=0; /xInitialize sum to
6 for (i=2;i<=200;i++) /*xIterate

g {

8 if (1%7==0) /x Check if

9 sum=sum+i ; /xthen add

}

zerox/
i from 2 to 200x/
i is divisible

by 7x/
i to sumx/

11 printf("Addition=%d" ,sum); /* Display cumulated sumx/
12 }
Q.4.2
1 |#include<stdio .h>
2 | void main ()
3
4 unsigned n, rev;
5 printf("Enter a positive number: ");
6 scanf("%u",&n);
7 rev=0; /xinitialize rev to zerox/
8 while (n!=0)

{

10 rev = revx10 + n%10; /xadd last
assign to revk/
11 n=n/10; /+xexclude last

}

printf("Reverse of a number

12

13

14

digit to rev+10 and

digit from nx/

%" rev);
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Q.4.3

A.9

-
#include<stdio .h>
void main ()

unsigned n, rev, temp;
printf("Enter a positive number: ");
scanf ("%u",&n);

to changex/

rev=0;

while (n!=0)

{
rev = revx10 + n%10;
n =n/10;

if (rev=temp) /* Check whether given number &
are samex/
printf("Number is Palindrome");
else
printf("Number is not Palindrome");

temp=n; /+xAssign n to temp for future use, as n is goi

ng

its reverse

Q4.4

#include<stdio .h>
void main ()

int i,j;
for (i=2;i<=20;i++) /*For i from 2 to 20x/
{
for (j=1;j<=10;j++) /xFor j from 1 to 10%/
printf("%4d" ,i*j); /+«For each i display
one linex/
printf("\n"); /* Take cursor to new

all ixj

linex/

in

Q.4.5

g
#include<stdio .h>
void main ()

unsigned m,n,r;
printf("Enter two posotive numbers: ");
scanf ("%u%u",&mé&n) ;
while (nfn != 0)
{
r=ndn ;
m=n;
n=r;
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printf("GCD=%u" ,n);

Q.4.6

#include<stdio .h>
void main ()

int n, guess, tries;
printf("Think of a number between 1 to 100 and enter: ");
scanf("%d",&n);
printf ("\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n\n
\n\n\n");
printf("Now ask your friend to guess the number");
tries=0;
do
{
tries4++;
printf("\nEnter guess: ");
scanf("%d",&guess);
if (guess>n)
printf("Your guess is larger than the number");
if (guess<n)
printf("Your guess is smaller than the number");
}while(guess!=n);
printf("Correct!!! You took %d tries", tries);

Q.4.7

#include<stdio .h>
void main ()

{

int rows,columns,r,c;
printf("Enter no. of rows and columns: ");
scanf ("%d%d" ,&rows,&columns); /xRead no. of rows and
columnsx*/
for (r=1;r<=rows;r++) /x Iterate through all rowsx/
{
for (c=1;c<=columns;c++) /*For each row, iterate
through all columnsx/

if ((r4c)%2==0) /*¥if r+c is even, display 1%/
printf("1");

else
printf("0"); /xelse display 0x/

printf("\n"); /xGo to new line for next rowx/
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Q.4.8.1
IS 2
#include<stdio .h>
void main ()
{
int n,line ,i,space;
printf("Enter no. of lines: ");
scanf("%d",&n); /+«Read no. of linesx/
for(line=1;line<=n;line++) /+Iterate through all lines
*/
{
for (space=1;space<=n—line ;space++) /+display n—line
spaces*/
printf(" ");
for (i=line;i>=1;i——) /+xdisplay line downto 1x/
printf("%a",i);
for(i=1;i<=line;i++) /*display characters with
ASCII value 64+1i%/
printf("%c",644+1);
printf("\n"); /xGo to nezt linex/
}
}
L J
Q.4.8.11
I N
#include<stdio .h>
void main ()
{
int n,line i, x;
printf("Enter no. of lines: ");
scanf("%d",&n); /+«Read no. of linesx/
x=1; /xInitialize to first number to be displayedzx*/
for(line=1;line<=n;line++) /*Iterate through all lines
*/
{
for(i=1;i<=line;i++) /+display line no. of
numbers (incremented z) in each linex/
printf("%3d" ,x++);
printf("\n"); /xGo to next linex/
}
}
Q.4.9
s N
#include<stdio .h>
void main ()
{
unsigned n,i,f;
printf("Enter n: ");
scanf ("%u",&n); /+*Read nx/
f=1; /xInitialize f=1 for further iterative
multiplicationx/
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10

11

for (i=1;i<=n;i++) /*x Iterate i from 1 to nx/

f=fx*i; /* Calculate iterative multiplication
1%2%3...nx/
printf("Factorial=fu" f); /+* Display factorialx/
}
Q.4.10

#include<stdio .h>
void main ()

int i;

float x,term ,sum;

printf("Enter x: ");

scanf("%t", &x);

term=x; /+xinitialize term=first termx/
sum=0; /xinitialize sum to zerox/

for (i=1; (term>=07term:—term)>le—3; i++) /*iterate till
term|>1e—4 x/

{
sum = sum + term; /+update sum by adding termsx/
term = —terms*x*x/(2x1ix(2xi+1)); /+xupdate term wusing

previous termx/

}

printf("sin(x) = %f", sum); /+display final

sumx* /
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Chapter 5
The switch control
instruction

Q.5.1
1 |#include<stdio .h>
2 | void main ()
2 |4
4 int n;
5 printf("Enter n: ");
6 scanf("%d",&n);
7 switch (n%2) /* Switch on remainder n%2 */
5 {
9 case 0: printf("It is even");
10 break;
11 case 1:
12 case —l:printf("It is odd");
13 }
14 \}

Q.5.2

#include<stdio .h>

1

2 | void main ()

2 |1

4 float a,b;

5 int choice;

6 printf("Enter two numbers : ");

7 scanf ("%f%f" ,&a,&b);

8 printf("\nl1: Addition\n2:Subtraction\n3:Multiplication\n4
:Division");

9 printf("\nEnter your choice: ");

10 scanf ("%d",&choice);

1 switch(choice)

12 {
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case 1:

case 2:

case 3:

case 4:

default:

printf("a+b=y%£f" at+b);
break;
printf("a-b=y£f" ,a—b);
break;
printf("a*b=%f" ,axb);
break;
printf("a/b=%f" ,a/b);
break;
printf("Invalid choice");
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Chapter 6

Functions

10

11

12

13

14

16

17

Q.6.1

#include<stdio .h>

void rangeDisplay (int,int); /xFunction prototype declaration

*/

void main ()
{
rangeDisplay (2,9); /x Function callsx/
rangeDisplay (10,25);
rangeDisplay (—5,5);

}

void rangeDisplay (int a, int b) /* Function definitionx/
{
int i;
for(i=a; i<=b; i++) /*For i= a to bx/
printf("%d ",i); /xdisplay ix/
printf("\n");

Q.6.2

-
#include<stdio .h>

float calculateCurrent (float ,float); /+ Function prototype
declarationx/

void main ()
{
float R,V;
printf("Enter value of resistance in Ohms: ");
scanf ("%f",&R);

printf("Enter voltage applied in Volts: ");
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1 scanf ("%E",&V);

12

13 printf("Current = %f Amperes", calculateCurrent(V,R)); /«
Function callx/

4 |}

16 | float calculateCurrent (float V,float R) /x Function
definitionx*/
| {

18 return V/R;
19 }

-

Q.6.3

1 |#include<stdio.h>
3 | char changeCase(char); /* Function prototype declarationx/

5 | void main ()

o | {

7 char ch;

8 printf("Enter a character: ");

9 scanf("%c",&ch);

10 printf("Case changed character=Jc", changeCase(ch)); /x

Function callx/

11 }

12

13 | char changeCase(char ch) /x Function definitionx/

14 {

15 if (ch>=65&&ch <=90) /*If uppercase, return

corresponding lowercasex/

16 return ch+32;

17 else

18 {

19 if (ch>=97&&ch<=122) /xIf lowercase , return
corresponding uppercasex/

20 return ch—-32;

21 else /* If non—alphabet , returm the
same characterx*/

22 return ch;

23 }
2 |}

Q.6.4

1 |#include<stdio .h>
3 | unsigned fact (unsigned); /x Function prototype declarationx*/

5 | void main ()

o | {
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unsigned n,r,nCr;

printf("Enter n: ");

scanf ("%u",&n);

printf("Enter r: ");

scanf ("%u",&r);

nCr = fact(n)/(fact(n—r)*fact(r)); /+Calculate Bianomial
coefficient , nCr=n!/((n—r)!.r!)x/

printf("Bianomial coefficient, nCr=%u" ,nCr); /* Display
nCrx/

}

unsigned fact (unsigned n) /x Function definitionx/
{
if (n==0)
return 1;
else
return nxfact (n—1);
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Q.6.5

s N
#include<stdio .h>
unsigned product (unsigned ,unsigned); /x Function prototype
declarationx/
void main ()
{
unsigned m,n;
printf("Enter m: ");
scanf ("%u",&m) ;
printf("Enter n: ");
scanf ("%u",&n);
printf("m*n=%u",product (m,n));
}
unsigned product (unsigned m,unsigned n) /* Function
definitionx*/
{
if (n==0) /xIf n==0, return 0x/
return 0;
else /*x otherwise return recursive definitionx*/
return mfproduct (m,n—1);
}
Q.6.6
-

-
#include<stdio .h>
int isEligible (char,int); /+xFunction prototype declarationx/

void main ()
{
char sex;
int age;
printf("Enter sex (m/f): ");
scanf ("%c", &sex);
printf("Enter age: ");
scanf ("%d",&age);
if(isEligible (sex,age))
printf("Eligible to get married");
else
printf("Not eligible to get married");

int isEligible (char sex,int age) /* Function definitionx*/

if ((sex="m’ && age>=21) || (sex="1f’ && age>=18))
return 1;

else
return 0;

U
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Q.6.7

(#include<stdio .h>

#include <math.h>

float euclidean (float ,float ,float ,float); /+ Function
prototype declarationx/

void main ()

{
float x1,yl,x2,y2;

printf("Enter coordinates of first point: ");
scanf ("%f%f" , &x1,&yl);
printf("Enter coordinates of second point: ");

scanf ("%E%E" , &x2,&y2);
printf("Euclidean distance=%f", euclidean (x1,yl,x2,y2));
/* Function call and displayx/

}

float ecuclidean (float x1, float yl, float x2, float y2) /*
Function definitionx*/
{

}

return sqrt ((x2—x1)*(x2—x1)+(y2—yl)*(y2—yl));




A.20  Appendix

Chapter 7

Preprocessor directives

Q.7.1

1 |#include<stdio .h>

2 |#define PI 3.14

3 |#define circleArea(r) (PIkrxr)

4 |#define surfaceArea(r,h) (2+«PIxrxh+2xcircleArea(r))
#define volume(r,h) (circleArea(r)x*h)

5
6
7 | void main ()
8

{

9 float r,h;

10 printf("Enter radius & height of a cylinder: ");
1 scanf ("%£%f" ,&r,&h);

12 printf("Base area=%f", circleArea(r));

13 printf("\nSurface area=%f",surfaceArea(r,h));

14 printf("\nVolume=%£f" ,volume(r,h));

Q.7.2

1 |#include<stdio .h>
2 |#include "areas.h" /*xInclude header file containing the
function definitionsx*/

3
4 | void main ()

s | 4

6 float 1=2.5,w=3.2,r=5.5,a=3.2,b=4.2,c=5.3;

7 printf("Area of rectangle=}f" ,rectArea(l,w));

8 printf("\nArea of circle=Y%f", circleArea(r));

9 printf("\nArea of triangle=%f", triangleArea(a,b,c));
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Chapter 8

Pointers

Q.8.1

1 |#include<stdio .h>
3 | void swap (intx*,intx); /x Function prototype declarationx*/

5 | void main ()

o | {

7 int a=55,b="7T7;

8 printf("Before swapping, a=}d, b=%d",a,b);

9 swap(&a,&b) ; /* Pass addresses of a and b as
parameters*/

10 printf("\nAfter swapping, a=%d, b=}d",a,b);

11 }

13 | void swap(int *p, int xq) /* Function definitionx/

| ]

15 int temp;

16 temp = x*p; /* Assign value at address p to tempx/

17 *P=x(; /*x Assign value at address q to wvalue at
address px/

18 *q=temp; /* Assign temp to wvalue at address gqx/
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Chapter 9

Arrays

© 0 N o A W N e
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Q.9.1

#include<stdio .h>
#define N 15
void main ()
{
float x[N],sum,mean, variance;
int i;
printf ("Enter %d values of array: " ,N);
for (i=0;i<=N—1;i++) /*Read entire arrayx/
scanf ("%f",&x[i]);
sum=0;
for (i=0;i<=N—1;i++) /*x Iterative evaluation of sum
of all elementsx/
sum=sum+x [ 1 | ; /* Evaluate meanx/
mean=sum /N;
sum=0;
for (i=0;i<=N—1;i++) /xIterative evaluation of sum
of (z[i]-mean) "2 for all elementsx/
sum=sum+(x [ i]—mean) *(x[i]—mean) ;
variance=sum/N; /* Evaluate wvariancex/
printf("Mean=%f, and Variance=%f" ,mean, variance);
}

Q.9.2

#include<stdio .h>
#define M 4
#define N 5
void main ()

int A[M][N],rowSum [M] ,columnSum [N],i,j;
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printf("Enter %dx%d array: \n" ,M,N);
for (i=0;i<=M-1;i++) /*Read the matrizx/
for (j=0;j<=N-1;j++)
scanf ("%d",&A[i][j]);

for (i=0;i<=M-1;i++) /x Iterate through all rows
*/
{
rowSum [ i]=0;
for (j=0;j<=N—-1;j++) /* Calculate sum of i th row
iterativelyx/

rowSum [ i|=rowSum [i|4+A[i][]j];

}

for (j=0;j<=N—-1;j++) /+ Iterate through all
columnsx/
{

columnSum [ j ]=0;

for (i=0;i<=M-1;i++) /+ Calculate sum of j th
column iterativelyx*/
columnSum [ j]=columnSum [j]4+A[i][]];

}

printf("Row wise sums: "); /+ Display 1-D array
containing row—wise sumsx/

for (i=0;i<=M-1;i++)
printf("%d ",rowSum/[i]);

printf("\nColumn wise sums: "); /xDisplay 1-D array
containing row—wise sumsx/

for (j=0;j<=N—-1;j++)
printf("%d " ,columnSum/[j]);

Q.9.3

#include<stdio .h>
#define N 5
void main ()
{
int a[N],i,j,temp;
printf("Enter array elements: ");
for (i=0; i<=N—1; i++)
scanf("%d" &a[i]);
for (i=0; i<=N-2; i++) /xselection sort algorithmx/
{
for (j=i+1; j<=N-—-1; j++)

if(a[i]<alj]) /xif ali]<alj], then— x/

temp=a[i]; /xswap af[i] and a[j]x/
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16 ali]=al]];
17 a[j]=temp;
18 }

19 }

20 }

21 printf("Sorted array is: ");
22 for (i=0; i<=N-1; i++)
23 printf("%d ",a[i]);

24 }

Q.9.4

-
#include<stdio .h>

1

2 |#define N 4

3 | int secondaryTrace (int [][N]); /* Function declarationx/
4 | void main ()

s | {

o int ANIIN, i, i

7 printf("Enter a 4X4 matrix:\n");

8 for (i=0; i<=N—-1; i++)

9 for (j=0; j<=N-1; j++)

10 scanf ("%d" &A[i][]]);

printf("Trace of matrix = %d",secondaryTrace(A));
Function callx/

-
=

12 }

13
14 | int secondaryTrace(int A[][N]) /* Function definitionx*/

15 | {

16 int i, j, sum=0;

17 for (i=0; i<=N—-1; i++)

18 sum = sum + A[i][N-1-i]; /xAdd all secondary diagonal

elements*/
19 return sum;

20 }

Q.9.5

-
#include<stdio .h>

1

2 |#define N 4

3 | int isSymmetric (int [][N]); /* Function declarationx/
4 | void main ()

s | {

o | int AINIIN, i,

7 printf("Enter a 4X4 matrix:\n");

8 for (i=0; i<=N—-1; i++)

9 for (j=0; j<=N-1; j++)

10 scanf ("%d" &A[i][]]);

11 if (isSymmetric (A)) /* Function callx/
12 printf("The matrix is symmetric");

13 else

printf("The matrix is not symmetric");

-
=
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}

int isSymmetric(int A[][N]) /* Function definitionx*/
{
int i,j;
for (i=1;i<=N-—-1;i4++) /*Iterate through all elements below
the main diagonalx*/
for (j=0;j<i;j++)
if(A[L][j]'=Alj][1]) /xIf any element below the
diagonal is mot matching with —x/

return 0; /*xthe corresponding
element above the diagonal, then return 0
*/
return 1; /xIf mo mismatching found, return I1x/

Q.9.6

f#include<stdio.h> )
#define M 3
#define N 4
void main ()
int AM][N],B[N][M],i,j;
printf("Enter a %dX%d matrix:\n" MN);
for (i=0; i<=M-1; i++) /* Read matrizx/
for (j=0; j<=N-1; j++)
scanf ("%hd" &A[i][]]);
for (j=0;j<=N-1;j++)
for (i=0;i<=M-1;i++)
Bljlli]=Al1][j]; /x Assign each element Aij to
Bjix/
printf("Transposed matrix is: \n");
for (j=0;j<=N—1;j++) /x Display transposed matriz B
*/
{
for (1=0;i<=M-1;i++)
printf("%d " B[j][i]);
printf("\n") ;;
}
}
Q.9.7
I N
#include<stdio .h>
#define M 3
#define W 2
#define N 4
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void main ()
{
int A[M][W],B[W][N],C[M][N],i,j,k; /+*Declare matrices of
matching dimensions for C=AxB, W is common dimension
*/
printf("Enter matrix A of dimensions %dX%d matrix:\n" MW
)
for (i=0; i<=M-1; i++) /*Read matriz Ax/
for (j=0; j<=W-1; j++)
scant (" &A[T][1])

printf("Enter matrix B of dimensions %dX%d matrix:\an" ,WN
for (i=0; i<=W-1; i++) /x Read matriz Bx/
for (j=0; j<=N-1; j++)
scanf ("%d" &B[i][j])

for (i=0; i<=M-1; i++) /* Perform multiplication AxB
& assign to Cx/

for (j=0; j<=N-1; j++)

Cli][j]=0;
for (k=0;k<=W—1;k++)
CLil[J]1=C[i][J]+A[i][k]*B[k][j];

}

printf("Matrix C=A*B is: \n");
for (i=0;i<=M—-1;i++) /* Display matriz Cx/
{
for (j=0;j<=N-1;j++)
printf("%4d" ,C[i][j]);
printf("\n");;

Q.9.8

#include<stdio .h>

#define M 50 /* Define mazimum allowed dimensionsx/
int det(int [][M],int); /* Function declarations/
void main ()

int AM][M],i,j,k,m; /* Declare matriz of mazimum
allowed dimensions MzMx/
printf("Enter length of square matrix: "); /+«Read actual
dimension of matriz mamsx/
scanf("%d",&m) ;
printf("Enter matrix A of mensions %dX%d matrix:\n" ,m,m);
/*Read the natrizx/
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for (i=0; i<=m—1; i++) /*Read matriz Ax/

printf("Determinant, [A|=%d", det(A,m)); /x Function

det (int A[][M],int m)

int i,j,k,sign ,sum,B[M][M];
if (m==2) /*For 2z2 matriz, calculate

else

{

Appendix  A.27

for (j=0; j<=m—1; j++)
scanf("%d", &A[i][]j]);

call to calculate and display determinantx/

determinantx/
return A[0][0]*A[1][1] —A[O0][1]*A[1][0];

/xelse calculate determinant using
recursive definitionx*/

sum=0;
sign=1;
for (k=0;k<=m—1;k++)
{
for (i=1;i<=m—1;i++) /*calculate minor submatrix
B of dimension m—1 z m—1 %/
{

for (j=0;j<=m—1;j++)
{
if (j<k)
Bli—1][j]=A[i][j];
if (j>k)
Bli—1][j-1]=A[i][j];
}
}
sum=sum+sign*A[0] [k]*det (B,m—1);
sign=—sign;

}

return sum;
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Chapter 10

String: an array of

characters

Q.10.1

1 r#include<stdio.h>

2 | void main ()

s | {

4 char s[30];

5 int i;

6 printf("Enter a string: ");

7 gets(s);

8 printf("String characters and its ASCII values:");

9 for (i=0;s[i]!=NULL; i++) /xFor all charactersx/

10 printf("\n%c %d",s[i],s[i]); /*Display character &
its ASCII valuex/

n |}

Q.10.2

1 |#include<stdio .h>

2 | void main ()

s | {

4 char s[30];

5 int i, count;

6 printf("Enter a string: ");

7 gets (s);

8 count=0; /xInitialize the count to zerox/

9 for (i=0;s[i]!=NULL; i++) /*For all characters, check

whether it is vowelx/

10 {

" £ (s [i]=="a || s[i]=="4" || s [i]=="¢" || [i]=="E" || s [ i]==
b [Is[i]=="1" ||s]i]=="0" || s [i]=="0" || s[i]=="u" ||
s[i]=="1")
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count++; /xIf s[i] is vowel, increment

the countx/

printf("No. of vowels = %d",count); /+Display no.

vowelsx/

of

Q.10.3

#include<stdio .h>
void main ()
{
char s[30],t;
int i,length;
printf("Enter a string: ");
gets(s);
length =0; /xInitialize length to zerox/
for (i=0;s [i]!=NULL; i++) /*Find length of string
iteratively*/
length++;

for (i=0;i<length /2;i4++) /*Swap first half characters

its corresponding mirrored charactersx/
{

t=s[i];

s[i]=s[length—1—-i];

s[length—1—i]=t;

}

printf("Reversed string = %s",s); /+«Display reversed

string*/

with

Q.10.4

#include<stdio .h>
void main ()
{
char s[50];
int i,no_of_spaces;
printf("Enter a string: ");
gets(s);
no_of_spaces=0;
for (i=0;s[i]!=NULL; i+4+) /* Count no. of spacesx*/

if(s[i]==" )
no_of_spaces++;

}

printf("No. of words = %d",no_of_spaces+1); /*No.
words = no. of spaces+1x/

of
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p
#include<stdio .h>
void main ()
char s[50];
int i;
printf("Enter a string: ");
gets(s);
for (i=0;s [1]!=NULL; i++) /x Iterate through characters
of first stringx/
{
if(s[i]==" ") /%At each space, go to new
linex/
printf("\n");
else

printf("%c",s[i]); /xelse display the characterx/
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Q.10.6
s 2
#include<stdio .h>
void main ()
char s[25],t[25],ans[50];
int i,k;
printf("Enter first string: ");
scanf("%s",s);
printf("Enter second string: ");
scanf ("%s",t);
k=0; /xInitialize index of string ans to zerox/
ans [0]=NULL; /*Initialize string ans to NULLx/
for (i=0;s[i]!=NULL; i++) /xIterate through characters of
first stringx/
{
ans [k]=s[1]; /*Go on appending characters of string
s to string ansx/
k++; /*Increment index of string ansx/
}
for (i=0;t[i]!=NULL; i++) /xIterate through characters of
second stringx/
{
ans [k]=t[1]; /* Perform similar operationsx/
k++;
ans [k]|=NULL;
printf("Concatenated string = %s",ans);
}
L J
Q.10.7
~

(#includ0<stdio.h>

#include<string .h>

#define N 7 /*Let there are 7 strings in arrayx/

void main ()

{
char s[N][30]; /xdeclare array of stringsx*/
int i,index;
printf("Enter %d strings:\n" ,N);
for (i=0;i<=N—1;i++) /*Read all stringsx/

gets(s[i]);

index=0; /xLet first string is longest
*/

for (i=1;i<=N—1;i++) /xIterate from second string
*
/

{
if(strlen(s[i])>strlen (s[index])) JxIf s[i]
longer tha s[indexz], then index=ix*x/
index=i;
}
printf("Index of longest string=%d",index);
printf("\nand the string = %s",s[index]);

string

onward

X
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Chapter 11

Structures and Unions

Q.11.1
1 |#include<stdio .h>
2
3 | struct PERSON
L[4
5 char name[30],sex;
6 float height , weight;
7|}
8
9 | void main ()
w0 | {
11 float bmi;
12 struct PERSON p;
13 printf("Enter name:"); /*Read details of a person
*/
14 gets (p.name) ;
15 printf("Enter sex(m/f): ");
16 scanf ("%c",&p.sex);
17 printf("Enter height: ");
18 scanf ("%f",&p. height);
19 printf("Enter weight: ");
20 scanf ("%f",&p.weight);
21 bmi = p.weight /(p.height*p.height); /* Calculate BMIx/
22 printf("Body-mass-index = %f \n",bmi);
23 if ((p.sex="m’> && bmi>=18.5 && bmi<=24.9) || (p.sex=’f’
&& bmi>=16.5 && bmi<=22.9))
21 printf("BMI is normal");
25 else
26 printf("BMI is abnormal");
27 | }
Q.11.2

1 (#include<stdio .h>
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struct DATE
{
int day,month, year;
b
struct PERSON
{
char name[30];
struct DATE dob; /*date—of—birth is one of the fields
of PERSONx/
}i
void main ()
{
struct PERSON p;
struct DATE today;
printf("Your name: ");
gets (p.name) ;
printf("Enter your birth date(dd mm yyyy): "); e
Read p’s dobx/
scanf ("%d%d%d" ,&p.dob.day, &p.dob.month, &p.dob.year);
printf("Enter today’s date(dd mm yyyy): ");
scanf ("%d%d%d" ,&today.day, &today.month, &today.year);
/*Read today’s datex/
printf("Your age on today is %d years", today.year—p.dob.
year); /+ Calculate & display the agex/
}
Q.11.3
#include<stdio .h>
#define N 5 /*For five cricketersx/
struct CRICKETER
{
char name[30];
float average;
int age;
}i
void sort (struct CRICKETER[]) ; /* Function declarationx/
void main ()
{
struct CRICKETER c [N]; /% Cricketers’ array declaration
*/
int i;
for (i=0;i<=N—-1;i++)

{

printf("Enter data of cricketer c[%d]l: \n",i);
printf("Name: ");
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gets(c[i].name);

printf("Batting average: ");

scanf ("%f",&c[i].average);

printf("Age: ");

scanf ("%d",&c[i].age);

fflush (stdin); /* Clear keyboard bufferx/
}
sort (c); /* Function call to sort the arrayx/
printf("Sorted array as per the batting averages:\n");
for (i=0;i<=N-1;i++)
{

printf("\n%s, battiang average=%f, age=%d",c[i].name,

c[i].average,c[i].age);

}

void sort (struct CRICKETER c[]) /* Function definition for

selection sortx/

struct CRICKETER temp;
int i,j;
for (i=0;i<=N-2;i++)
{
for (j=i+1;j<=N-1;j++)
{
if(c[i].average<c[j].average) /xSort in
dscending order of batting averagex/
{

temp=c [1i];
cli]=c[j];
c[j]=temp;

Q.114

#include<stdio .h>
struct CRICKETER /* Define the structurex/
{

char name[30];

float average;

int age;
I
void main ()
{

struct CRICKETER x*p; /*declare CRICKETER type pointer p

*/
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p=(struct CRICKETERx)malloc (sizeof(struct CRICKETER)) ;

Allocate memory for CRICKETER and assign address to p

*/
printf("Enter cricketer’s name: "); /+«Read detailsx/
gets (p—>name) ;
printf ("Enter cricketer’s batting average: ");
scanf ("%f" &p—>average);
printf ("Enter cricketer’s age: ");
scanf ("%d" ,&p—>age);
printf("Cricketer’s details: "); /+x Display detailsx*/
printf("\nName: %s",p—>name);
printf("\nBatting average: %f",p—>average);
printf("\nCricketer’s age: %d",p—>age);
free (p)

; /x Deallocate allocated memory for px/

A.35

/*
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Chapter 12

File Handling in C
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Q.12.1
#include<stdio .h>
void main ()
{
FILE xfp; /* Declare FILE pointerx/
char ch;
int count;
fp = fopen("test.txt","r"); /*Open the filex/
if (fp==NULL) /% Check whether problem in opening, exit
if sox/

{

printf("Problem in opening the file");

exit (0);
}
count=0; /xInitialize count to zerox/
while (1)
{
ch = fgetc(fp); /* Get character ch from the filex/
if (ch=—=EOF) /xIf ch is end—of—fiile , then break
*/
break;

if (ch="A"||ch="a’||ch="E’ || ch="e’ || ch=—="1" | | ch="
i’ ||ch=="0’||ch="0" || ch="U" || ch="u")
count++; /*x Increment count, if ch is a vowelx/

¥
fclose (fp);
printf("No of vowels=%d",6count); /+ Display countx/

Q.12.2

#include<stdio .h>
void main ()
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FILE «fin , xfout;

char s[25];

fin = fopen("test.txt", "zr"); /+Open the input file
test. tztx/

fout = fopen("outfile.txt","w");

if (fin=NULL) /+xIf problem in opening the input file ,
ezit the programsx/

{

printf("Problem in opening the input file");
exit (0);
}

if (fout=NULL) /xIf problem in opening the output file
, then close fin & exzit the programx/
{

fclose (fin);
printf("Problem in opening the output file");

exit (0);
}
while (fscanf (fin ,"%s",s)!=EOF) /xUse formatted file
input function to read a stringx/
fprintf (fout ,"%s\n",s); /xwrite the

string and new line to the output filex/
printf("Contents written to outfile.txt");
fclose (fin); /+* Close the filesx/
fclose (fout);

Q.12.3

#include<stdio .h>
void main ()
{
FILE xfp;
int i,n;
fp = fopen("outfile.txt" , "w"); /*Open the file in write
modex/
if (fp=NULL) /x If problem in opening the file , exzit
the programsx/
{

printf("Problem in opening the file");
exit (0);
}
printf("Enter ten numbers to be written to the file: ");
for (i=1;i<=10;i++)
{
scanf("%d",&n); /*Read a numberx/
fprintf(fp,"%d ",n); /x Write it to the file wusing
formatted file output*/
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printf("Numbers written to outfile.txt");

fclose (fp); /* Close the filex/
}
Q.12.4
I N
#include<stdio .h>
void main ()
{
FILE xfp;
int n;
fp = fopen("outfile.txt","r"); /+*Open the file in read
modex /
if (fp=NULL) /+« If problem in opening the file , exit
the programx/
{
printf("Problem in opening the file");
exit (0);
while (fscanf (fp,"%d",&n)!=EOF) /xRead the numbers wusing
formatted file inputx/
printf("%d ",n); /+xDisplay n on the screenx/
fclose (fp); /+ Close the filex/
}
Q.12.5
-

-
#include<stdio .h>
struct POINT

{
float x,y;
b
void main ()
{
FILE xfp;
int i;

struct POINT p;

fp = fopen("cluster.dat","wb"); /+«Open the file in
binary write modex/

if (fp=NULL) /*If problem in opening the file , exzit the
programx/

{

printf("Problem in opening the file");
exit (0);
}
printf("Enter coordinates of 7 points to be written to
the file:\n");
for (i=1;i<=7;i++)
{
printf("phd: ",i);
scanf ("%f%E" . &p.x,&p.y); /*Read p.z and p.y*/
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fwrite(&p,sizeof(p),1,fp); /x Write it to the filex/

}

printf("Seven points written to points.dat");

fclose (fp);

Q.12.6

{

{

g
#include<stdio .h>
#include <math.h>
struct POINT

s

void main ()

float x,y;

FILE xfp;

int i;

struct POINT p,pin,nearestPoint;

float distance, distanceToNearest;

fp = fopen("cluster.dat","rb"); /+«Open the file in
binary read modex/

if (fp=NULL) /* If problem in opening the file , exzit the
programx*/

{

printf("Problem in opening the file");

exit (0);
}
printf("Enter coordinates of a point: ");
scanf ("%f%f",&p.x,&p.y); /*Read coordinates of a point

p from the keyboardx/

fread(&nearestPoint ,sizeof (nearestPoint) ,1,fp); /xLet
first point in file is nearestx/

distanceToNearest = sqrt ((p.x—nearestPoint.x)*(p.x—
nearestPoint.x)+(p.y—nearestPoint.y)«(p.y—
nearestPoint.y));

while (fread (&pin, sizeof(pin) ,1,fp)==1) /xFor all
further points in the filex/

{

distance=sqrt ((p.x—pin.x)*(p.x—pin.x)+(p.y—pin.y)*(p.
y—pin.y)); /+*Find distance from px/

if (distance<distanceToNearest) /xSee whether it is
nearer than earlier pointx/

{

nearestPoint=pin /*1f so, the let it
be the mnearestx/
distanceToNearest=distance;
}
}

printf("Nearest point to (%f,%f) is (%f,%f)",p.x,p.vy,
nearestPoint.x, nearestPoint.y);
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printf("\nand Distance=Yf",distanceToNearest);
fclose (fp);

Q.12.7

#include<stdio .h>
struct POINT
{

float x,y;
b
void main ()
{

FILE «fp;

int i,no_of_points ,n;

struct POINT p[100],q; /* Mazimum mno. of points to

deal are 100/

fp = fopen("cluster.dat","rb"); /+«Open the file in
binary read modex/

if (fp=NULL) /* If problem in opening the file , exzit the
programx*/

{

printf("Problem in opening the file");
exit (0);
}

printf("Currently points in the file are:");
i=0;
while (fread (&p[i],sizeof(p[i]) ,1,fp)==1) /xLoad all

points stored in the file into an array of points px*x/

printf("\n(%f,%£)" ,p[i].x,p[i].¥);
i4+; /x Also count no
of pointsx*/

}
no_of_points=i;

printf("Enter index of point to be deleted (begin with 0)

s, mi M)

scanf ("%d",&n); /*Read index of point to be deleted
*/

if (n<0 || n>=no_of_points) /xIf index 1is invalid ,

close fp and exzitx/
{
printf("Invalid serial number, enter 0<=n<%d",
no_of_points);
fclose (fp);
exit (0);
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fclose (fp);
fp = fopen("cluster.dat","wb"); /«Reopen the file in
binary write modex/
for (i=0;i<no_of_points;i++) /x Write all points from
array p to the filex/
{
if (il=n) /xexcept at index nx/
fwrite(&p[i],sizeof(p[i]) ,1,fp);
}
fclose (fp); /x Close the filex/
printf("After deleting a point, the points in the file
are:");
fp = fopen("cluster.dat","rb"); /«Reopen the file again
in binary read modex/
while (fread(&q, sizeof(q) ,1,fp)==1) /*Read each points
in point q, and display itx/
printf("\n(%f,%£)",q.x,q9.y);
fclose (fp);
}
Q.12.8
#include<stdio .h>
#include<fcntl .h>
#include<stdlib .h>
void main ()
{
char buffer[4],str[7],filename [20];
long unsigned size ,k;
int n,i;
int inhandle, outhandle;
inhandle=open ("rimzim.mp3" ,ORDONLY|OBINARY) ;
if (inhandle==-1)
{
printf("Cannot open ’rimzim.mp3°’");
exit (0);
}
printf("Wait.. size of the file is being calculated");
size =0;
while (read (inhandle , buffer ,1)) /«Find size of the file
in bytesx*/
size++;
printf("\nSize of the original file=}%u bytes", size);
close (inhandle); /x Close the filex/

printf("\nEnter number of files to which the audio file
to be split: ");
scanf("%d",&n); /*xRead mno. of parts to which the file
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to be splitx/

printf("\nWait.. the file is being split..");
inhandle=open ("rimzim.mp3" ,ORDONLY|OBINARY); /*Reopen
the filex/
for (i=1;i<=n;i++) /xFor i=1 to nx/
{
itoa(i,str,10);
strepy (filename , "part");
strcat (strcat (filename ,str),".mp3"); /xLet file
name be part<i>.mp3x/
outhandle=open (filename ,O.CREAT |O.WRONLY| O_BINARY) ;
/*x Create new file with the name filenamex/
for (k=0;k<=size /n;k++)
{
if (read (inhandle , buffer ,1)==0) /*Read a byte
from file and check whether no mo more byte
left for readingx/

close (inhandle); /xIf so, then
close both input and output filesx*/

close (outhandle) ;
printf("\n%s created", filename);
exit (0);

}

write (outhandle , buffer ,1); /* Copy size/n bytes
to the file mnamed filename (bye—by—byte)x/

close (outhandle); /xClose the file after copying
size/n bytes to part<i>.datx/
printf("\n%s created",filename);

Q.12.9

#include<stdio .h>
#include<fcntl.h>
#include<stdlib .h>
void main ()
{
char buffer [4],str [7], filename [20];
long unsigned k;
int n,i;
int inhandle, outhandle;
outhandle=open ("output.mp3" ,0_.CREAT|O-WRONLY | O.BINARY) ;
printf("\nEnter number of files to be joined: ");
scanf("%d",&n); /*Read mo. of parts to which the file
to be splitx/

for(i=1l;i<=n;i++) /*For i=1 to nx/
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itoa(i,str,10);

strepy (filename ,"part");

strcat (strcat (filename ,str),".mp3"); /xi"th file
name—> part<i>.mp3*/

inhandle=open (filename ,ORDONLY|OBINARY); /*Open i~
th file part<i>.mp3x/

while (read (inhandle , buffer ,1) >0) /xRead byte—by—byte

and write in output.mpSx/

write (outhandle , buffer ,1);

close (inhandle) ;

printf("\n%s joined",filename);

close (outhandle) ;
printf("output.mp3 created");
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Miscellaneous topics

Q.13.1
1 (#include<stdio.h>
2 | void main ()
2 |1
4 FILE *fpl ,xfp2 ,*xfp3;
5 int a,b;
6 fpl=fopen("first.txt" K "r");
7 if (fp1=NULL)
8
o printf("Problem in opening ’first.txt’");
10 exit (0);
11 }
12 fp2=fopen("second.txt" "r");
1 if (fp2=NULL)
14
15 fclose (fpl);
16 printf("Problem in opening ’second.txt’");
17 exit (0);
18 }
19 fp3=fopen("result.txt" "w");
20 if (fp3=NULL)
21
22 fclose (fpl);
23 fclose (fp2);
24 printf("Problem in creating ’result.txt’");
25 exit (0);
26 }
27 while (fscanf (fpl,"%d",&a)!=EOF && fscanf (fp2,"%d",&b)!=
EOF)
28 fprintf (fp3,"%d ",a+b);
20 fclose (fpl);
30 fclose (fp2);
31 fclose (fp3);
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printf("Added all numbers of ’first.txt’ with ’second.txt
> and written in ’’result.txt’");

Q.13.2

#include<stdio .h>
#include<string .h>

enum DAY /* Enumerated type definitionx*/

{
}s

Monday , Tuesday , Wednesday , Thursday , Friday , Saturday , Sunday

enum DAY readDay (void) ; /* Function declarationsx/
void displayDay (enum DAY) ;

void main ()

{

}

enum DAY d;

d = readDay () ; /+*Read dayx/
printf("Your day is: ");

displayDay (d); /+* Display dayx/

enum DAY readDay (void) /* Function definition for readDayx/

{

}

char dayName[20];

enum DAY d;
printf("\nEnter a day name: ");
scanf ("%s" ,dayName) ; /+*Read day da a stringx/
if (strcmpi(dayName, "Monday" )==0)
return Monday; /*reurn enum DAY type

value based on dayNamex/

if (strcmpi(dayName, "Tuesday" )==0)
return Tuesday;

if (strcmpi(dayName, "Wednesday" )==0)
return Wednesday ;

if (strcmpi(dayName, "Thursday")==0)
return Thursday;

if (strcmpi(dayName, "Friday")==0)
return Friday;

if (strcmpi(dayName, "Saturday")==0)
return Saturday;

if (strcmpi(dayName, "Sunday")==0)
return Sunday;

return Sunday; /x1f dayName 1is not valid day, then
return Sundayx/

void displayDay (enum DAY d) /+* Function definition for
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displayDayx*/
44 {
45 switch (d) /* switch instruction to display day name
string for enum DAY wvalue dx/
16 {
a7 case Monday:
48 printf("Monday"); break;
19 case Tuesday:
50 printf("Tuesday"); break;
51 case Wednesday:
52 printf("Wednesday"); break;
53 case Thursday:
54 printf("Thursday"); break;
55 case Friday:
56 printf("Friday"); break;
57 case Saturday:
58 printf("Saturday"); break;
59 case Sunday:
60 printf("Sunday"); break;
61 default:
62 printf("Invalid day");
63 }
64 }

Q.13.3

p
1 |#include<stdio .h>

3 | unsigned circularShift (unsigned,int); /* Function
declarationsx*/

void main ()

{

o

printf("circularShift (5,-1)=%u",circularShift(5,-1)); /«
5=>0000 0000 0000 0101x/

8 printf("\ncircularShift (32769,1)=%u" ,circularShift

(32769,1)); /«32769=>1000 0000 0000 0001x/

N o

o |}

11 | unsigned circularShift (unsigned n, int k) /* Function
definitionx/

12 {

13 int i;

14 if (k>=0) /xFor positive kx/

15

16 for (i=1;i<=k;i++) /* Repeat k timesx*/

17 {

18 if(n & 32768) /«If MSB=1x/

19 n=(n<<1)|1; /xLeft shift by one bit and

assign 1 to LSBx/
20 else
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n=n<<1; /xelse Just left shift by one bitx/

}
}
else /xFor nmegative kx/
for (i=1;i<=k;i++) /* Repeat k timesx/
{
if(n & 1) /s« If MSB=1x/
n=(n>>1)|32768; /«Right shift by one bit and
assign 1 to MSBx/
else
n=n>>1; /xelse Just right shift by one
bitx/
}
}
return n; /+«Return circularly shifted nx/









