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Chapter 1

{A] Which of the following are invalid variable names and why?

InterestPaid
si-int

AVERAGE
percent

123

dist in km
ot pay

Name
FLOAT

:Valid )
- [nvalid. No special symbol other than

underscore ( _ ) can be used in a variable
name. '

: Valid
“Invalid. “ is not allowed in a variable

name.

t Invalid. Variable name must begin with

an alphabet.

:Invalid. Blanks are not allowed within a

variable name.

: Invalid. Blanks are not allowed within a

variable name.

:Valid .
: Valid. Because float & FLOAT are

difterent.

[B] -Point out the Errors, if any, in the following C statements:

() int=314.562 * 150 ;

Error. int is a keyword hence should not be used as a variable.

{b) name ='Ajay';

Error. “Ajay’ is an invalid character constant.
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(¢c) 3.14*r*r=area;
Error. On the left-hand side of equal to (=) there can only be a
variable.

(d) k=a*b+c(25+b);
Error. Multiplication operator { * ) missing between variable ¢
& the opening parenthesis ( () and between 2.5 and variable
a.

(e) m_inst= rate of interest * amount in rs ;
Error. rate of interest and amount in rs are invalid variable
names.

(f) si=principal * rateofinterest * numberofyears / 100 ;
No Error

(8) area=3.14*r**x) .
Error. © *** i an invalid operator.

[C] Evaluate the following expressions and show their hierarchy:
g=big/2+big*4/big—big+abc/3;

. (2_1)

(abc = 1.5, big =3, assume g to be a float)

Answer:

g=3/2+3%4/3-3+15/ operation: /
3

g=1+3*4/3-3+15/3 operation; *
g=1+12/3-3+15/3 operation; /
g=1+4-3+15/3 operation: /
g=1+4-3+05 operation: +
g=5-3+05 operation: -
g=2+ 05 operation: +

g=25

Chapter 1. Getting Started

(b) on=ink *act/2+3/2%act+2 +1ig ;

(ink =3, act=2

, ig = 3.2, assume o to be an int)

Answer:
on=3%2/2+3/2%2+2 operation: *
+3.2 '
on=6/2+3/2%2+2+ operation: /
3.2
on=3+3/2%*2+2+32 operation: /
on=3+1*2+2+32 operation: *
on=3+2+2+32 : operation: +
on=5+2+32 operation; +
on=7+3.2 operation: +
on=10

(c) s=qui*add/4-6/2+2/3*6/g0d;

(qui=2,add =4, god = 3-; assume s to be an int)

Answer;
S=2%4/4-6/2+2/3* operation:
6/3 ‘
$=8/4-6/2+2/3%6/ operation:
3
$=2-6/2+2/3%6/3 operation:
$=2-3+2/3*6/3 operation:
§=2-3+0*6/3 Operation:
§=2-3+0/3 oOperatiori:
§=2-3+0 operation:
s=-1+0 operation:
5=

[D] Convert the following equations into
statements: .

*

corresponding C
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[F]

(a)

7 88a+b2ic-05+2a/(g+ r)

(a) —
(a+BY*(1/m)
Answer:

Z=((88*(a+b)*2/c)-(06+2"a/(q*r)))/((a+h)
{1/m)> .

_ * iy
(b) X = b+{(b*b)+2 ~4ac
2a
Answer; _
X:(—b+(b*b)f2-4*a*'c)/(2*a)
2v+6,22(c+d)

g+v

(c) R=

Answer:
R:(2*v+6.22*(c+d))/(g+v)

What would be the output of the following program segment?

inti=2,j=3k1:

fioat &, b:

k=1i/i*j;

I=ili*i;

a=ilj*j;

b=j/i*i;

printf ( "%d %d %f %f", k, I, abj;
Output.

0 2 0.000000 2.000000

Pick up the correct alternative for each of the following
questions:

C language has been developed by

(1) Ken Thompson:
(2) Dennis Ritchie -
(3) Peter Nortor: -
(4) Martin Richards

Answer;:

~ (2) Dennis Ritchie -

(b)

©

(d)

(@

C language has been developed at

(1) Microsoft Corp., USA

(2) AT & T Bell Labs, USA
(3) Borland International, USA
(4) IBM, USA

Answer:
(2) AT & T Bell Labs, USA

C language camé 1nto existence in the year
(1) 1971

(2) 1957
3) 1972

(4) 1983

Answer:
(3) 1972
Cisa

(1) Middle level language
(2) High level language

. (3) Low level language

(4) None of the above

Answer:
(1) Middle level language

C can be used on
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(1) Only MS-DOS operating system
(2) Only Unix operating system

(3) Only Xenix operating system
(4) All the above

Answer:
(4) -All the above

() C programs are converted into machins language with the
help of

(1) An interpreter

(2) A compiler

(3) An operating system
{(4) None of the above

Answer;
2) A compﬂer

(8) The real constant in C can be expressed in which of the
following forms

(1) Fractional form only

(2) Exponential form only

(3) ASCII form only

(4) Both fractional and €Xponential forms

Answer:
(4) Both fractional and €xponential forms
(h) A character variable can at a time store

(1) 1 character

(2) 8 characters

(3) 254 characters
(4) None of the above

Answer:

Chapter 1. Getting Siarted

1

)

€9

(M

(1) 1 character

Which of the following is NOT a character coﬁstant

(1) “Thank You’

(2) ‘Enter values of P,N, R’

(3) ‘23.56E-03°

(4) All the above

Answer:

(4) All the above

The maximum value that an integer constant can have is

(1) -32767
(2) 32767

(3) 1.7014e+38
(4) -1.7014e+38

Answey:
(2) 32767
The maximum width of a C variable name can be

(1) 6 characters
(2) 8 characters
(3) 10 characters
(4) 20 characters

Answer:

(2) 8 characters. New C compilers permit upto 32 characters

A C variable cannot start with

(1) An alphabet

(2) A number

(3} A special symbol

(4) Both (2) & (3) above

Answer:
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(4) Both (2) & (3) above
(m) Which of the foHowing Statement is wrong

(1) mes= 123.56 ;
(2) con= TrEar.

(3) this =T * 59,
4 J+ta=p;
Answer-

4) 3 ta=bh;

(n) Which of the following shows  the correct hierarchy of
arithmetic Operations in ¢
(I (), ¥ Kor/ + or -
(2) (); **9 *> /s _'L, -
(3) ()7 **,/a *’ +, -
@ (), /or* _or+

Answer-
4 O,/0r* -or ¢

(o) Inb=6.6/a+(2*a+(3*c)/a*d)/(2/n);which
Operation will be performed first? '
(1) 66/a
(2) 2%,
(3) 3%
(4) 2/n

Answey
(3) 3*¢

(b} Which of the following jg allowed in 4 Arithmetic
instruction

([
@ ()

Chapter | : Getting Started -9

G O
{(4) None of the above

Answer:
3O
{(q) Which of the following statements is false
(1) Each new C instruction has to be written on a separate
line ,
2) Usually all C Statements are entered ipy small case letters

(3)- Blank Spaces may be inserted between two words macC
Statement

(4) Blank Spaces cannot be inserted within a mteger variable
Answer:
(1) Each new C instruction has to be written on a Separate
line
(r) Ifaisan Integer variable,a=5/7 ; will return a value

(1) 25
(2) 3
3 2
(4 0

Answer:
2) 2
(s) The expression, a =7 /22 * (3.14+2)*3/5 ; evaluates to

(1) 828
(2) 628
(3) 3.14
@ 0

Answer:
4y 0
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®

The expression, a =30 * 1000 + 2768 : evaluates to

- (1) 32768

(u)

V)

[G]

(a)

(2) -32768
(3) 113040
4) 0

Answer:;
(2) -32768

The expression x =4 + 2 % -8 evaluates to

(1) -6
(2) 6
3) 4
(4) None of the above

Answer:
@ 6 o
Hierarchy decides which operator

(1) is most important

(2) 1is used first

(3) 1s fastest

(4) operates on largest numbers

Answer:

(2) 1s used first

Write C programs for the following:

Ramesh’s basic salary is input through the keyboard. His
dearness allowance is 40% of basic salary, and house rent
allowance is 20% of basic salary. Write a program to calculate
his gross salary. '

Program:

Chapter 1. Getting Started ' 11

I* To calculate the gross salary of Ramesh */

#include <stdio.h>
#Hinclude <conio.h>

main( )

{
float bp, da, hra, grpay ;

clrser( ) ; /* Clears Screen ¥/
-printf ( "\nEnter the Basic Pay of Ramesh : " )i
scanf ("%f", &bp ) ;

da=04*bp;

hra=02*bp; :

grpay = bp +da + hra; /* Gross Pay = sum of basic &
all aflowances */

printf ( "\nBasic Pay of Ramesh = %f" bp ) ;
printf ( "\nDeamess Allowance = %f", da ) ;
printf ( "\nHouse Rent Allowance = %", hra ) ;
printf { "\nGross Pay of Ramesh is %f", grpay );

printf { "\n\ninininPress any key to exit..") ; »
getch( ) ; /* reads a character from keyboard */

(a) The distance between two cities (in km.) is input through the

keyboard. Write a program to convert and print this distance in
meters, feet, inches and centimeters.

Program:

[* Conversion of distance */
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#include <stdio.h>
#include <conio.h?

main( )

{

float km, m, cm, ft, inch

clrscr( ) ;
printf ( "\nEnter the distance in Kilometers : ) ;
scanf ( "%f", &m ) ;

m=Km * 1000 ;
cm=m*100;
inch=cm/254:
ft=inch/12:

printf ( "\nDistance in meters = %f", m)
printf ( "\nDistance in centimeter = %f*, cm ) ;
printf { "\nDistance in feet = %", ) ;

printf ( "\nDistance in inches = %f", inch ) ;

printf { "\n\n\m\n\nPress any key to exit.." ) ;
geteh( ) ;

(b) If the marks obtained by a student in five different subjects are
. input through the keyboard, find out the aggregate marks and
percentage marks obtained by the student. Assume that the
maximum marks that can be obtained by a student in each
subject is 100.

Program.

/* Calculation of aggregate & percentage marks */

#include <stdio.h>

Chapter 1: Getting Started : 13

#inciude <conio.h>

_main{ )
int m1, m2, m3, m4, m5, aggr ;
float per;
clrser( ) ;

printf { "nEnter marks in 5 subjects :" ) ;
scanf { "%d %d %d %d %d", &m1, &m2, &m3, &md, &mb ) ;

aggr=mi+m2+m3+md +m5;
per=aggri5;

printf ( "\nAggregate Marks = %d ", aggar ) ;
printf ( "\nPercentage Marks = %f", per) ;

printf { "nin\n\ninPress any key to exit..." };
getch();

(c) Temperature of a city in fahrenheit degrees is input through the
keyboard. Write a program to convert this temperature into
centigrade degrees.

Program:

* Conversion of temperamre from Fahrenheit to Centigrade */

#include <stdio.h>
#include <conio.h>

main( )

{

float fr, cent;
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clrser( )
printf { "\nEnter the temperature (F) : ") ;
scant( "%f", &fr);

cent=50/9.0*(fr-32): .
printf ( "\nTemperature in centigrade = %f", cent )

printf ( "n\n\n\n\nPress any key to exit...” ¥
geteh() ;

(d) The length & breadth of a rectangle and radius of a circle are
input through the keyboard. Write a program to calculate the
area & perimeter of the rectangle, and the area &
circumference of the circle.

Program:

* Calculation of perimeter & area of rectangle and circle

#include <stdio.h>
#include <conio.h>

main( )

.
int |, b, r, areat, perimeter :
float area2, circum

crser{);

printf ( "\nEnter Length & Breadth of Rectangle ") ;
scanf( "%d %d", &, &b ) ;
areal=1"b; /*Areaofa rectangle */
perimeter=2*|+2*b: /* Perimeter of a rectangle /-

printf ( "\nArea of Rectangle = %d *, areat )

i

Chapter 1. Getting Started : 15

printf ( "\nPerimeter of Rectangle = %d ", perimeter) ;

printf { "\n\nEnter Radius of circle "} ;
scanf { "%d", &r);

area2 =314 *r*r; /* Area of Circle /
circum = 2 *3.14 *r : /* Circumference of a circle */

printf ( "Area of Circle = %f", area2 ) ;
printf ( "\nCircumference of Circle = %f", circum ) :

printf ( "\m\n\n\n\nPress any key to exit..." ) ;
getch( ) ;

}

(e) Twol numbers are input through the keybeard into two
locations C and D. Write a program to interchange the contents
of Cand D. '

Program:

. I* Interchanging of contents of two variables ¢ & d */

#include <stdio.h>
#include <conio.h>

main( )

{

int c,d,e:

clrser( ) ;
printf ( "\nEnter the number at location C: ") :
scanf { "%d", &c ) ; .

 printf ( "\nEnter the number at location D: ") ;
scanf ("%d", &d ) ;
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int num, a,n;
[* Interchange the contents of two variables using a third variable as int sum =0, /*sum initialised to zero as otherwise it will contain a
temporary store */ garbage value®/
e=c;
c=d; clrser( ) ; :
d=e; - printf ( “nEnter a 5 digit number(less than 32767)" ) ;

scanf { "%d", &num ) ;
printf { “\nNew Number at location C = %d", ¢ ) ;

printf ( "\iNew Number at location D = %d", d ) ; a=num % 10 ; /*last digit extracted as remainder */
‘ : n=num/10; /* Remaining digits */
printf { "\n\ninin\nPress any key to exit.." ) ; sum =sum +a; /* sum updated with addition of extracted digit */
geteh( ) ; A '
} : - a=n%10; /*4thdigit*/
n=n/0;

- o sum=sum+a;
() If a five-digit number is input through the keyboard, write a

program to calculate the sum of its digits. a=n%10; /*3rddigit*
; , n=n/10;
(Hint: Use the modulus operator *%) sum=sum+a;
The division operator /, returns the quotient on dividing one a=n%10; /* 2 nd digit */
number by another, whereas the modulus operator % gives the ' n=n/10;
remainder on dividing one number by another. For example, sum=sum+a;

a=12%3 wouldstore 0 in a a=n%10; /"1 stdigit”/

sum=sum+a;
=13° i ' . -
: 3 would store 3 in a - . printf ( "\nThe sum of the 5 digits of %d is %d", num, sum ) ;
Program: ' _ . printf { "\n\n\nin\nPress any key to exit...” ) ;
geteh(}; ‘

1* sum of digits of a 5 digit number ¥/ | }

#include <stdio.h>

#include <conio.h> (g) If a five-digit number is input through the keyboard, write a

program to reverse the number.

main{ } : v
{ Program:
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/* To reverse the digits of a 5-digit number */

#include <stdio h>
#include <conio.h>

main( )

{

intnab;

longint revnum=0:

I* Initialised otherwise it will contain garbage value.Declared as long
as after reversing it may not be in the int range */

clrser( ) ;
printf ( "“\nEnter a five digit number ( less than 32767 ) ") ;
scanf ("%d", &n); - :

a=n%10; /*last digit*/

n=n/10; /* Remaining digits */ :

revnum = revnum +a * 10000L ; /* revnum updated with
value of extracted digit */

a=n%10; /* 4t digit*
n=n/10; /* Remaining digits */
revnum = revnum +a* 1000 ;

a=n%10; /* 3 rddigit*
n=n/10; /* Remaining digits */
revnum = revnum +a * 100 ;

a=n%10; /*2nddigit */
n=n/10; /* Remaining digits */
revnum = revnum +a * 10 ;

a=n%10; /* 1 stdigit*

revoum = revnum + a ;

Chapter 1 Geiting Started : 19

printf { "\nThe reversed number is %id", revaum ) ;

printf { "\m\n\n\n\nPress any key to exit..." } ;
geteh();
}

(h) If a four-digit number is input through the keyboard, write a
program to obtain the sum of the first and last digit of this

number.

Program:

* To sum the 1st & last digit of a four digit number */

#include <stdio.h>
#include <conio.h>

main{ )

{

int nasum=0;

c!récr( )

printf { "\nEnter a four digit number " ) ;
scanf ( "%d", &n ) ;

a=n/1000; /*1stdigit™
sum =sum +a; /* sum updated with addition of 1 st digit */

a=n%10; /* Last digit */
sum =sum + a; /* sum updated with addition of last digit */

printf { "\nSum of first and last digit of %d = %d",n, sum } ;

printf { "\m\n\rin\nPress any key to exit...” ) ;
getch() ;
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Chapter 2
The Decision Control
Structure

if, if-else, Nested if-e/ses
[A] What will be the output of the following programs?

(a) main()

int a=300,b,¢;
if (223400 )
| b330075
¢c=200;
. printf { "\n%d %d", b, ¢ ) ;
| ,
Cutput:

b will contain some garbage value and ¢ will be equal to 200

(o) main{)

int a=500,b,¢;
if (a>=400)
b=300;
¢c=200;
printf { “\n%d %d", b, ¢ } ;
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printf ("\nx and y are not equal” ) ;
}
Cutput.
xandy are equal

main( )

{

int x=3y,2;

y=x=10;

z=x<10;

printf ("\nx = %d y=%d z= %d", x, y,2) ;
}
Output:

1010 €

main( )

{
int k=35
+ printf { "\n%d %d %d", k== 35, k =50,k > 40)

QOutput.:
0500

[B] Point out the errors, if any, in the following programs:

22 Let Us C Solutions

!

Output:

300 200

(c) main()

{ ®
int x=10,y=20;
f(x==y);

printf { "\n%d %d", x,y ) ;

} R

Output:

10 20

(d) main()

{ ®
intx=3,y=5; &
if(x==3)

printf { "\n%d", x ) ;
else ;
printf ("\n%d", y ) ;

}

Output:

3

(e) main()

{ (@)
int x=3;
float y=3.0:

,f( == )

printf { "\nx and y are equal" ) ;

else

main( )

float a=12.25b=12562;
f(a=b)
printf ( "\na and b are squal” ) ;
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Error. For comparison use == ang not =.

(b) main()
-

int =10, k=12
if(k>=})

{ .

A

e

}
}
}

No Eror. Any number of pairs of braces can be used.

(c) main()
{ _
X <x)
printf ( "\nascii value of X is smaller than that of x" ) ;

}

No Eror. Ascii values of x and X are being compared.

(d) main()
{
int x=10:
if(x>=2)then
printf ( "\n%d", X);

}

Error. 'then' cannot be used in C.
(e) main()

{ int x=10;

fx>=2

Cn

Chapter 2: The Decision Control Structure 2

printf ("\n%d", x ) ;-

}

Error. The condition after if should always be in parenthesis.
(f) main() |

{ int x=10,y=15;

f(x%2=y%3)
printf ( "\nCarpathians” ) ;

Error. For comparison use == and not =,

[C] Attempt the following:

(a) If cost price and selling price of an item is input through the
‘keyboard, write a program to determine whether the seller has
made profit or incurred loss. Also determine how much profit
he made or loss he incurred.

Program:

I* Calculate profit or loss */

#include <stdio.h>
#inciude <conio.h>

main( )

{

float cp, sp, p,1;
clrser( ) ;

printf { "Enter cost price and selling price : ") ;
scanf { "%f %f", &cp, &sp ) ;

p=sp- cp'; 1* Profit = Selling Price - Cost Price ¥/
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=cp-sp; /*Loss= Cogt Price - Selling Price v
f{p>0) ,
printf ( "The seller has made 3 profit of Rs, %" o);

if(1>0)
printf ( "The seller is in loss by Rs.%f", |)

if(p==0)
printf { "There is no loss, no profit" ) ;

printf ( "\m\nin\n\nPress any key to exit.." ) :
getch(),

(b) Any integer is input through the keyboard. Write a program to
* find out whether It is an odd number or even number,

Program:

I* check whether a number is even or odd *

#include <stdio.h>
#include <conio.h>

main( )

{
int n:
clrser( ) ;

printf ( "Enter any number" )
scanf ("%d", &n ) ;

if(n%2==9 ) /* Remainder after division by 2%/
printf ( "nThe number is even"):
else

Chaprer 2: The Decision Control Structure 27

printf ( "\nThe number is odd" )

printf { "\nintnln\nPress any key to exit..” ) :
getch( ) ;
}

(c) Any year is input through the keyboard. Write a program to

determine whether the year is a leap year or not.
( Hint: Use the % (modulus) operator )

Program:

/* To check whether the yearis leap or not %/

I* The year is Leap if it is fully divisible by 100 & 400 */
/* Otherwise, */

I* The yearis Leap if it is fully divisible by 4/

#include <stdio.h>
#include <conjo.h>

main{ )

I
1

“int yr;
clrser( )

printf ( "Enter a year:” };
scanf ("%d", &yr)

f{yr% 100 ==0)
[
if{yr%400==0)
. printf ("\nLeap year"):
else
printf ( "\nNot a Leap year” )
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Chapter 2: The Decision Control Siructure 29

}

}
else
{
f{yr%4==0)
printf ( "\nLeap year" ) ;
else )
printf ( "\nNot a leap year") ;-
!
printf ( "\min\n\n\nPress any key to exit..." ),
geteh() ;

(d) According to the Gregorian calendar, it was Monday on the
date 01/01/1900. If any year is input through the keyboard
write a program to find out what is the day on 1st January of
this year. :

Program:

[* To calculate the day on 1st Jan of any year */

#include <stdio.h>
#include <conio.h>

main( )

{

int leapdays, firstday, yr ;
long int normaldays, totaldays ;

clrser() ;
printf { "Enter year:" ) ;
scanf ("%Id", &yr ) ;

normaildays = (yr-1)* 365L
leapdays = (yr-1)/4-(yr-1)/100+ (yr-1)/400;

totaldays = normaldays + leapdays ;
firstday = totaldays % 7 ;

if { firstday == 0))

printf ( "\nMonday" ) ;

if { firstday == 1)
printf ("\rTuesday” )7 -~

if ( firstday == 2)
printf { "\nWednesday" } ;

if (firstday == 3)
printf ("\nThursday" ) ;

if (firstday ==4)
printf ( "\nFriday" ) ;

if (firstday == 5)
printf { "\nSaturday” ) ;

if (firstday ==6)
printf ( "\nSunday” ) ;

printf ( "\nin\n\m\nPress any key to exit..." ) ;
geteh() ; :

(e) A five-digit number is entered through the keyboard. Write a
program to obtain the reversed number and to determine
whether the original and reversed numbers are equal or not.

Program:

- To check whether a number and its reversed number are equal */
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#include <stdio.h>
#include <conio.h>

main{)

{

int n, a b, num;

long int revium =0 ;

1 Initialised otherwise it will contain garbage valte.*/

/* Declared as long since after reversing, it may not be in the int
range */ .

clrser() ;.
printf ( "\nEnter a five digit number ( less than 32767 ")
scanf ( "%d", &n ) ;

num=n; /* Entered number stored for comparison later *
a=n%10; /last digit */

n=n/10; /* Remaining digits */

TeVNUM = revnum +a * 10000L; /* revnum updated with
T value of extracted digit */

a=n%10; *4th digit */

- n=n/10; /* Remaining digits */ -

revnum = revnum + a * 1000;

a=n%10; /*3 rd digit */
n=n/10; /* Remaining digits */
revoum =revnum +a* 100;

a=n%10; /* 2 nd digit

n=n/10; /* Remaining digits */
revnum =revnum +a* 10 ;

a=n%10; /1 stdigit*
revnum = revnum + a ;

if { revnum == num)
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printf { "\nGiven number and its reversed number are equal” );

glse ) )
printf { "\nGiven number and its reversed number are not equal" ) ;

printf { "\n\n\n\n\nPress any key to exit...” ) ;
geteh() ;
}.

Logical Operators

[D] ifx=11,y=6,z=1, find the values of the expressions in the
following table: ’

Expression Value |
X>9&&y1=3 !
x=5]yl=3 1 (Answer)
I(x>14) . 1 (Answer)
Hx>9 && y1=23) 0 (Answer)
5&8y1=8]0 1 (Answer)

[E] What will be the output of the following programs:

(a) main()
{
inti=4,z=12;
if(i=5]z>50) .
printf ( "\nDean of students affairs” ) ;

else
printf ( "\nDosa" ) ;

!
Output:
Dean of students affairs
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Yy main( )
{
inti=42=12:
f{i=5&&z>5)
printf ( "\nLetus C*} ;
glse
} printf ( "\nWish C was free I'} ;

Qutput:
LetusC

{c) main()

.
Inti-41—-1k way, ;

prmff("\nw %dx-%dy-%dz-%d"wxy, Z);
} (\/)()

Output:
1011

(d) main()

{
inti=4,j=-1,k=0y,z2
y=i+58&j+1]|k+2;
z=i+5]]j+18&&%k+2;
printf { "ny = %d z= %d", y, z);

i

}
Output:

11

{e} main{ )
{
int i=-3, j 3;
Fliet1)
prmtf( \nMassaro” ) ;

else
printf ("\nBennarivo" ) ;
}

Qutput:

Bennarivo

[F] Point out the errors, if any, in the following programs:

(a) /* This program is an example of uéing Logical operators */ ‘
p P

main( )

int.i=2j=5;
if(i==28&&)==5)
printf ( "\nSatisfied at last” ) ;
} '

No Error

{b) main()

int code, flag ;
if (code==1&flag==0)
printf { "\nThe eagle has landed" ) ;
)

Error. To combine two conditions use && and not &.
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{c) main(}

{
ghar Spy ='a, password = 'z’ -
if { Spy =='d' or password == ' )
printf { "\nAll the birds are safe in the nest" ) ;

Error. 'or cannot be used to combine conditions . Use II.

(d) main()
{
int i=10,j=20.
if(i=f5)&&if(j=10)
printf ( \nHave a nice day" ) ;

Error. Condition shoulg beif (i==538& j==10).

[G] Attempt the following:

(@) Any year is entered through the keyboard, write a program to
determine whether the year is leap or not. Use the logical
operators && and ||. ®

Program:

/* Determine !eap ornot & leap year %

#include <stdio.h>
#include <conio.h>

main( )

{

int year:
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cirser{ )
printf { "nEnter year" ) ;
scanf ( "%d", &year ) ;

it ( year % 400 == 0 || year % 100 = 0 && year % 4==0))
printf ( "\nLeap year" ) ;
else '
printf { "\nNot a leap year" )

printf ( "\min\n\n\nPress any key to exit..." ) ;
geteh( ) ;

1

1

- (b) Any character is entered through the keyboard, write a
program to determine whether the character entered is a
capital letter, a small case letter, a digit or a special symbol.
The following table shows the range of ascii values for
- various characters,

Characters Ascii Values
A-Z7 65 -90
a—=z 97 -122
0-9 48 - 57
special 0 - 47,58-64,91 -96,123 - 127
symbols
Program:

7* To check type of character entered from keyboard */

#include <stdio.h>
#include <conio.h>

main( )
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char ch;

clrser( ) ;

printf { "\nEnter a character from the keyboard" ) ;

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

if (ch>=65 && ch <= 90) .
printf ( \nThe character is an uppercase letter" ) ;

if (ch>=97 8& ch <= 122)
printf ( "\nThe character is a lowercase letter" )

if (ch>=48 && ch <= 57 )
printf { "\nThe character is a digit" ) ;

if((ch>:O&&ch<48)”(ch>57&&ch<65)
[[{ch>808&ch<97) ] ch>122)
printf ( "\nThe character is a special symbol" ) ;
printf ( "nininininPress any key to exit..." )
getch();

(¢) An Insurance company 'follows following rules to calculate
premium.

(1) If a person's health is excellent and the person is between
25 and 35 years of age and lives in a city and is a male
then the premium is Rs. 4 per thousand and his policy
amount cannot exceed Rs. 2 lakhs.

(2) If a person satisfies all the above conditions except that
the sex is female then the premium is Rs. 3 per thousand
and her policy amount cannot exceed Rs. 1 lakh.

(3) If a person's health is poor and the person 1s between 25
and 35 years of age and lives in a village and is a male
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then the premium is Rs. 6 per thousand and his policy
cannot exceed Rs. 10,000,
(4) In all other cases the person is not insured.

Write a program to Output whether the person should be
insured or not, his/her premuium rate and maximum amount
for which he/she can be insured. : :

Program.

* Check whether a person is msured ornot ¥/

#linclude <stdio.h>
#linclude <conio.h>

main{ )
{ N
int age, pr, policy ;
char health, resident, sex ;

cirscr{ ) ;

printf ( "“\n\nEnter the values of An\n" ) ; “

printf ( "sex (M/F), health excellent/paor (E/P)\"n )

printf ( "Resident of city/village (C/V) and age: )

scanf { "%cC %c %c %d, &sex, &health, &resident, &age ) ;

if (( sex == M| sex == 'm’) && ( health == 'E' || health =='¢')
&& ( resident == 'C'| resident == 'c') && age >= 25 && age <=
35)

/* These conditions will work even if lowercase letters are entered */

printf ( "\nThe person is insured" ) ; ‘
printf ( "“\nPremium = Rs.4 per thousand” ) ; “
printf ( "\nMax insurance.amount = Rs.2 lacs" ) ;
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printf { "\n\n\nin\nPress any key to exit.." ) -
getch(); '

exit{ ) ; /* Terminates Program execution */

}

if{{sex== Fllsex==1) 88 (health ==& [l health =="¢")
gg )( resident == '’ || resident == ¢’ )&&age >= 25 &8 age <=
{
printf ( "\nThe person is insured” ) ;
printf ( "\nPremium = Rs.3 per thousang” )
printf ( "\nMax insurance amount =Rs.1 jac" ) ;

printf ("\m\n\n\n\nPress any key to exit.." ) ;
getch() ;

exit( ) ;

}

if((sex == M sex =="m') && ( health == 'p’ [l health == ')
38583 (resident ==\ I} resident == v )&&age >= 25 84 age <=

( |

prfntf ("\nThe person is insured” ) ;

printf ( "\nPremium = Rs .4 per thousand" ) ;

printf ( "\nMax insurance amount = Rs.10100" ) :
printf ( "\nin\n\ninPress any key to exit..." ) ;
geteh() ; :

axit( ) ;

}
printf ("\nThe person is not'insured") ;

printf ( "\n\nin\ninPress any key toexit.." ) :
getch( ) ;
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{d) A certain grade of steel is graded according to the following
conditions:

(1) Hardness must be greater than 50
(2) Carbon content must be less than 0.7
(3) Tensile strength must be greater than 5600

The grades are as follows:

Grade is 10 if all three conditions are met
Grade is 9 if conditions (i) and (i) are met
Grade is 8 if conditions (i1) and (iii) are met
Grade is 7 if conditions (1) and (iii) are met
Grade is 6 if only one condition is met
Grade is 5 if none of the conditions are met

Write a program, which will require the user to give values of
hardness, carbon content and tensile strength of the steel
under consideration and Output the grade of the steel. -

Program.

7* To check the grade of steel */

#include <stdio.h>
#include <conio.h>

main() -

{

float hard, carbon, tensile :

clrser( ) ;
printf ( "Hardness of steel" ) ;
scanf ( "%f", &hard ) ;
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printf { "Carbon content" ) ;
scanf { "%, &carbon ) ;

- printf (

ey
t

ensil strength” ) ;

scanf ( "%f", &tensile } ;

if ( hard > 50 && carbon < 0.7 && tensile > 5600 )

{

}

printf ("\nGrade 10" ) ;

printf ( "\n\n\nin\nPress any key to exit,.." ) ;
getch( ) ;

exit( ) ; /* Terminates the execution */

if { hard > 50 && carbon < 0.7 && tensile < 5660 )

{

}

printf ( "\nGrade 9" } ;

. printf ("\n\n\n\ninPress any key to exit..." ) ;

geteh( ) ;

exit();

if (hard <= 50 && carbon < 0.7 84 tensile > 5600 )

{

}

printf ( "\nGrade 8" ) ;

printf { "\m\nm\n\n\nPress any key to exit..." ) ;
geteh{ );

exit{ ) ;

if { hard > 50 && carbon >= 0.7 && tensile > 5600 )

{
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printf ( "\nGrade 7" ) ;

printf { "n\nin\n\nPress any key to exit.." ) ;
getch();

exit( };

}
if (hard > 50 || carbon < 0.7 | tensile > 5600 )
{

printf ( \nGrade 6" ) ;

printf ( "\ninin\n\nPress any key to exit..." ) ;
getch(};

exit{ ) ;
}

printf { "\nGrade 5“' )

printf ( "\n\ninin\nPress any key to exit..." ) ;
geteh( };

b
Conditional Operators
[H] What will be the output of the following programs:
(a) main() :
int i=-4, 1§, num;

j=(num<07?0:num*num);
printf ("\n%d", j);

Cutput:
Unpredictable :: num not initialised
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(1}

©)

main{ )

{
int k, num=230; _
k={num>57{num<=107100:200):500);
printf { "\n%d", num ) ;

}

Qutput:
30

Point out the errors, if any, in the following programs:

main()
{
inttag=0,code=1;
if(tag==0)
(code > 1 7 printf ( "\nHello™ ) ¥ printf ("\nHI" ) ) ;
else
printf ( "\nHello Hi 11" ) ;
}

Error. missing : ( colon ).

main( )
{

int ji=65;

printf ("\nji >= 8657 %d ; %c’, ji );
}

No Error,

main( )

{
inti=10,j;
i>=57(j=10):(j=15);
printf ( "\n%d %d", 1,j);

}
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1]

R ovwmite +h 1T . ..
LOWTIE e fOuowmg programs using conditional operators,

int x, min, max
scanf ("\n%d %d", &max, &x )
if (x> max)
max =x
else
min=x;
}

Program:

main()
{
int x, min, max ;
scanf( "%d%d", &max &x )
} (x>max?(max:x):(min=x));
main( )
{
int code ;
scanf("%d", &code);
if(code>1)
printf { "\nderusalem® )
else
if (code < 1)
printf ( "\nEddie” ) ;
else
} printf ( "\nC Brain") ;

Program:

main()

{
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int code ;
scanf { "%d", &code ) ;
(code>1 7 printf (" Jerusalem ") : (code < 1 ?
printf ( "Eddie" ) : printf ("C brain" ) ) )
}

[X] Attempt the following:

(@) Using conditional operators determine:

(1) Whether the character entered through the keyboard is a
lower case alphabet or not.

Program:

/* Program to determine whether the character entered is a lower case
using conditional operators */

#include <stdio.h>
#include <conio.h>

main( )

{

char ch;
clrser( ) ;

printf ( "Enter character” ) ;

scanf ("%c", &ch ) ;

ch>= 97 && ch <= 122 ? printf  "Character entered is lower case" )
prmtf( "Character entered is not lower case" ) ;

printf { "\nin\n\n\nPress any key to exit..." ) :
geteh();
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(b)

(2) Whether a character entered through the keyboard is a
special symbol or not.

Program: -

/* Program to determine whether a character entered is a special
symbol */

#include <stdio.h>
#include <conio.h>

main( )

{

char ch;

clrser( ) ;
printf ( "Enter character" ).;
scanf( "%c", &ch ) ;
={(ch>=08&&ch<=47)||(ch>= 58&&ch<-64)ﬂ
(ch>=918&ch<=96) | (ch>=123))?
printf ( "Character entered is a special symbol’ )
printf { "Character entered is not a special symbol" ) ;

l

- printf { "\n\nin\n\nPress any key to exit.." ) ;
getch( ),

Write a program using conditional operators to determine
whether a year entered through the keyboard is a leap year or
not.

Program:
1* Program to determine whether a year is leap year or not using
conditinal operators®/

#include <stdio.h> -
#include <conio.h>
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main( ) Cﬁﬁpi{f?’ 3

I ' k

l int year; 1, i
The Loop Control

cl(sc;(( ) E

printf { "Enter Year");

scam;/( "%d" , &year ); . Si r%giurg

year % 100 == 0 7 (year % 400 == 0 ? printf " Leap Year’ - |

: prmtf ( "Not a Leap Year" ) ) :( year % p:: O( " apvear’)

printf ( "Leap Year") : printf ("Not A Leap Year') ) ;

printf ( "\n\n\n\n\nPress any k ity :
geteh() ykeyloext.”); while Loop
} .
[A] What will be the output of the following programs:
(a) main()
{
int j;

while (j <=10)
printf ("\n%d", ] ) ;
j=ie s
}
}

Output.

Output cannot be predicted since j has not been initialised.
(b) main()
inti=1;
while (1<=10);

orintf { "\n%d", 1}
++

47
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} ‘ : int x=1;
} | ' |
Output: while { x ==41 )
; X=X-1,
No Output Indefinite while loop because of ; at the end of " printf ( "\n%d", x ) ;
while " : } ,
main( ) ' 7 - Output:
{ 0
int j; L :
: main
while (j<=10) _ : 0 { .()
{ ; - ' ' char x;
printf { "\n%d", j) ;
I=j+ 1 - while (x =0; x <= 255 ; x++)
) ) . printf ( "\nAscii value %d Character %c", x, X ) ;
Output: ' Output:
Output cannot be predicted Sincej has not been initialiség_ Error, while instead of for.
A - | (@) main()
. ‘ ‘ {
int x=1; A : int x=4,y,2;
. ’ .
while (x==1) A
{ 1 | printf ( "\n%d %d %d", X, v, ) ;
x=x-1; ~
printf ( "\n%d", x ) ; } :
: : Output:
) : ' 233
Output:
(h) main{)
0 {
. int x=4,y=3,z;
main( ) ‘ 75 Xy ;y

{ v printf { "\n%d %d %d", x y.2);
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[B]

}
Output:
331
main( )
{
while {'a' <'0") .
printf ( "\nmalyalam is a palindrome” ) ;

Out, at.
malyalam is a palindrome will be printed indefinitely

-main()
{ .
int i=10;

while (1=20)

\ printf ( "\nA computer buffl" ) ;

Qutput.
A computer buff! will be printed indefinitely

Pick the odd one out:

1. a=a+1;
2, at=1;
3. at+;

4. a=+1;
Answer:

4, a=+1;
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{C] Attempt the following:
(a) Write a program to calculate overtime pay of 10 employees.
Overtime is paid at the rate of Rs. 12.00 per hour for every

hour worked above 40 hours. Assume that employees do not
work for fractional part of an hour.

Program: _ ‘fpru Cf oAy
/* Program to find overtime pay of 10 employee.”/

#include <stdio.h>
#include <conio.h>

main( )

{
float otpay ; : ;
int hour, i=1;
girser( ) ;

while (i <=10) /*Loop for 10 empioyées ¥/
{ .

printf ( "\nEnter no. of hours worked \n" ) ;
scanf ("%d", &hour ) ;

if ( hour >= 40 )

otpay = ( hour-40)*12;

printf { "\nNo of hours worked = %d \nOvertime
pay = Rs.%f", hour, otpay } ;

} :

else

otpay=0;
printf ( "\nNo of hours worked (%d) is less than
' 40 Hrs.\nHence no overtime pay”, hour ) ;
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}

j++
!

printf ("nin\n\n\nPress any keytoexit.." );
getch();

(b) Write a program to find the factorial value of .any number
’ entered through the keyboard.

Program:

/* Caleulation of factorial of any number */

#include <stdio.h>
#include <conio.h>

main( )
{
int num,i=1;
unsigned long int fact=1; /* As factorial of a number greater
than 7 is beyond int range */

clrser( ) ; ‘
printf ( "Enter any number ( less than 34 R
1* Factorial of 34 is beyond range */

scanf ( "%d", &num ) ;

while (i <=num)
{
fact =fact *i ;
i++

i

}

printf ( "\nfactorial of %d = %/u", num fact )

¥

printf ( "\nintnin\nPress any key to exit.." )

geteh( ) ;
1

L4

(c) Two numbers are entered through the kgyboard. ‘Write a
program to find the value of one number raised to the power

of another.

Program:

{* Program to find power of a numbe;r using WHILE loop */

#include <stdio.h>
#include <conio.h>

main{ )

{ .
intxyi=1;
long int power=1;

clrser( ) ; "
printf { "Enter two numbers:" ) ;
scanf ("%d %d", &x, &y ) ;

while (i<=y)

{
pOWET = power * X ;
+t;

érintf( "\N%d to the power %d is %Id", x, y, power ) ;

printf ( "\M\n\n\m\nPress any key to exit..." ) ;
geteh();
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(d) Write a program to print all the ascii values and their FProgram:
equivalent characters using a while loop. The ascii values :
vary from 0 to 255. /* Generate all ARMSTRONG numbers between 1 & 500/
Program. | #include <stdio.n>

#include <conio.h>
/* Program to print ascii values and their corresponding characters */

main( )
#include <stdio.h> o
#include <conio.h> i inti=1,ab¢;
main( ) o clrser( ) ; .
{ : printf ( "ARMSTRONG NUMBERS BETWEEN 1& 500 ARE\n" ) ;
inti=0;
while (1 <=500)
clrser( ) ; : { e
: a=1i%10; /* Extract last digit */
while (<= 255) - : b=i%100; o
- ‘ b:(t3~a)/10;/*Exﬁaﬁ;gcondd@n /
rintf ("%d %c\n®, 1,1} ; /* Use of a correct format ifier * : c=1/100; /* Extract first digit £ . A
ﬁ+;( b ) a correct format specifier */ | AT TN
) printf ( "%d\n", 1) ;
printf ( "n\ninin\nPress any key to exit..." ) ' f+t
getch() : } | o
1 printf ( "\n\n\nin\nPress any key to exit..." ) ;
geteh() ;
}

(e) Write a program to print out all Armstrong numbers between
I and 500. If sum of cubes of each digit of the number is
equal to the number itself, then the number is called an ‘ ®
Armstrong number. For example, IS3=(1*1*1)+(5%*5
*5)+(3*3*3)

Write a program for a match-stick game between the
computer and a user. Your program should ensure that the
computer always wins. Rules for the game are as follows:

~  There are 21 match-sticks.

—  The computer asks the player to pick 1, 2, 3, or 4 match-
sticks. o

- After the person picks, the computer does its picking.
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—  Whoever is forced to pick up the last match-stick loses
the game.
Program:

* Match stick game */

#include <stdio.h>
#include <conio.h>

main( )

{

int m=21,p,¢c;
clrser( ) ;

while (1)
{ . .
printf ( "\n\nNo. of matches left = %d", m );
printf ("\nPick up 1, 2, 3 or 4 matches" ) ;
scanf ("%d", &p ) ;

f(p>4flp<1)
continue ;
m=m-p;

printf ( "\n\nNo. of matches left = %d", m ) ;
c=5-p;
printf ( "\nOut of which computer picked up %d", ¢ ) ;

printf { "\n\nNumber of matches left %d",m ) ;
printf { "\nYou lost the game II" ) ;
break ;

printf ( "\n\n\n\n\nPress any key to exit..." ) ;
geten();
}

for, break, continue, do-while

[D] What will be the output of the following programs:

(k)

main{ )

int i=0;
for (;i;)
printf { "\nHere is some mail for you" ) ;

}

Output:
No Qutput

main( )
t
int i;
for(i=1;i<=5;printf ("\n%d", 1)) ;
f++

}

Output:
1 will be printed indefinite number of times.

(m) main()

{
inti=
for(;;
{
if{i>5)
break :
else

p= .
| I N
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[E]

{a)

(b)

(c)

j¥=1,
printf ( "\n%d", j)
it=j,
}
}

Cutput:.
25

Answer the following: ‘

The three parts of the loop expression in the for loop are:

the initialisation expression
the testing expression
the incrementation €xXpression

An expression contains relational operators, assignment
operators, and arithmetic operators. In the absence of
parentheses, they will be evaluated in which of the following
order:

(1) assignment, relational, arithmetic
(2)  arithmetic, relational, assignment
(3) relational, arithmetic, assignment
(4) assignment, arithmetic, relational

Answer:

(2) arithmetic, relational, assignment

The break statement is used to exit from:

(1) an if statement

(2) afor loop

(3) aprogram

(4) the main() function

Answer:
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(d)

[¥]

{a)

(2) aforloep

A do-while loop is useful when we want that the statements
within the loop must be executed:

(1) Onlyonce

(2) Atleast once

(3} More than once
(4) one of the above

Answer:

(2) At least once

Attempt the following:

Write a program to print all prime numbers from 1 to 300.
(Hint: Use nested loops, break and continue)

Program:

‘_/* Program to generate afl prime numbers from 1 to 300 #

#include <stdio.h>
#include <conio.h>

main( )

{ |
intin=1;
clrser( ) ;

printf ( "\nPrime numbers between 1 & 300 are Anfit")
while {n <= 300) / Loop 16 check numbers upte 300 %/
{

=2,
while (i<n) /* Loop starting. from 2 to the number



60 Let Us C Solutions

Chapter 3: The Loop Control Structure 67

{
f(n%i==0)
break ; /* takes control out of the inner while as soon
as the number is fully divisible */
else
e+

1

}

f(i==n)
printf ( "%d\t", n ) ; /*tab is used to print ail numbers in
one screen */
SN

3

}

printf { "\n\m\in\m\nPress any key to exit..." } ;
geteh( )
!

{by Write a program to fill the entire screen with a smiling face.

The smiling face has an ascii value 1.

Program:

I Program to fill entire screen with smiling face */

#include <stdio.h>
#include <conio.h>

main( )
A

intr.c;
clrser() ;
for(r=0;r<=24; r++) /*Fills rows 010 24 */

for{c=0;c<=79;c++) [*Fills columns 0to 79 */
printf ( "%c", 1);

printt ( "Press any key to exit..." ) ;
geteh{ ) ; -

(c) Write a program to add first seven terms of the following
series using for loop:
I 2 3
no20 3

Program:

* Sum of first seven terms of series */

#include <stdio.h>
#include <conio.h>

main( )

{
inti=1,]; ;
float fact, sum=0.0:

clrser( ) ;
while (i<=7)

{
fact=1.0;

for (j=13]<=1;j++)
- fact=fact*j;
sum = sum +i/fact
e+
printf { "\nSum of series = %f", sum };

printf { "\n\n\n\n\nPress any key to exit..." ) ;
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geteh( ) » . fli==1)
} ~ ) val--
k=1

(d) Write a program to produce the following output:
while { k <= blanks )

A | L {
: printf (" ") ;
k++:
}
blanks=2*i-1;

while (val >= 65)

printf { "%c", val ) ;

Program: val--;
: }
[ Program to produce a typical pattern */ gnqtf (")
i++’;

#include <stdio.h>

#include <conio.h> L .
printf ( "\n\n\n\n\nPressiany key toexit..." ) ;

Lo : )
int i=1,x=71, blanks = 0, j, vat, k ; |
‘ (e) Write a program io géperate all combinations of 1, 2 and 3

cirscr() ; using for loop.
while (i <=7)
{ fle(i<=7) ‘ Program:
j=65; " ASCli value of A %/ ;
val'= X /* Program to generate all possible combination of 12 3 */
while (<= val )
A ' #include <stdio.h>
prmtf( "%c" i) #include <conio.h>
e+

.
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main( )
inti=1,j=1k=1;
clrser( ) ;

for(i=1;i<=3;i++) /* 1stdigit™
{ :
for(j=1;j<=3;j++) *2nddigit*

for(k=1;k<=3;k++) /*3rd digit ¥/
printf { "%d%ded\t" i, k) ; .
}

printf { “\n\n\n\n\nPress any key fo exit.." ) ;
geteh();

() According to a study, the approximate level of intelligence of
a person can be calculated using the following formula:
i=2+(y+05x)

Write a program, which will produce a table of values of i, y
and x, where y varies from 1 to 6, and, for each value of y, x
varies from 5.5 to 12.5 in steps of 0.5.

Program:

/* Program to produce intelligence table */

#include <stdio.h>
#include <conio.h>

main{)

{

T
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int yn=0; #nisaline counter ¥
float i, x;

clrser( ) ;
for(y=1;y<=6;y++)

for(x=55;x<=125;x+=0.5)

{
C o i=2+(y+05%x);
printf { "\ny = %d, x = %fi= %"y, % 1),
n++
if (n>=24) [* Wait after printing 25 lines */
{
printf ( "Press any key to continue..." ) ;
geteh();
n=0; /* Reset Line counterto 0 */
clrser( ) ; /* clear screen™/
} :
}

}

© printf ("\min\min\nPress any key to exit.." ) ;

b

geteh( ) ;
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Chapter 4
The Case Control

Structure

[A] What will be the output of the following programs:

(a) main()

{

char suite=3;

switch ( suite )
{
case1:
printf ( "\nDiamond" ) ;
case 2.
printf { "\nSpade” ) ;
default :
printf ( "\nHeart") ;
} .
printf ( "\ni thought one wears a suite" ) ;

}

Output:

Heart
| thought one wears suite

67
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(b) main()
{
intkj=2;
switch (k=] +1)
{
case 0
printf ( "\nTailor" ) ;
case 1:
printf ( “nTutor" ) ;
case 2;
printf ( "\nTramp" ) ;
default :
printf ( "\nPure Simple Egghead!" ) ;
}
}
Output:

Pure Simple Egghead

(c) main()
{
nti=0;
switch (i)
{
case 0 .
printf ( "\nTemple is a non-issue" ) ;
case 1. .
printf ( "\nAandhi is never stable" ) ;
case 2:
printf ( "\nMandal will ruin India" ) ;
tase 3 : '
printf { "\nWe want better poiiticians” ) ;
}
}

Output:

Temple is a non-issue
Aandhiis never stable
Mandal will ruin india

We want better politicians

(d) main{)
{

char ch="q';
switch (ch)
{
case'ad’:
case b':
printf { "\nYou entered b" ) ;
case 'A’:
printf ( "\na as in ashar" } ;
}
}

Output:
You entered ba as in ashar

(e) main{)

{

char i="1";

switch (i)
{
case 0
printf ( "\nFeeding fish" ) ;
case 1

prirtf ( "\nWeeding grass” ) ;

case2:
printf { "\nMending roof" ) ;
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default : ' : printf ( "nWish | am af Everest”? ;
printf ( “\nJdust to survive" ) ; default
' printf { "\nGood old nagpur weather" ) ;
) .
Output: ‘ )
D1t
Just to survive ' Error. Relational operators cannot be used in cases.
{B] Point out the errors, if any, in the‘ fcllowing programs: () main()
(a) main()
{ _ float a=3.5;
int suite=1; ‘
switch ( suite ) ; ?Wltoh (a)
{ case 0 case 0.5: ‘
printf (“NClub" ) ; o ggatfk( e anere;
case 1; ’
! [ : 1y, case 15
} prmTf ( \nDlamond ) s pl’lﬂtf( u\nThe Spmt Of Cn ) ,
} ;i break ;
case 2.5:
Error. Semi-colon after switch statement. printf (. \nSee through C*)
break ;
case 3.5: :
(b) main() f~ printf ( "\nSimply ¢" ) ;
5 } '
{ | )
int temp; :
scanf ("%d", &temp ) Error. Floats cannot be used in cases.
{SWitCh (femp) ' [C] Write a menu driven program which has foliowing options:
case (temp<=20}: 1. Factorial of a number.
printf ( "\nGoocooohhhh! Damn cool!" ) ; 2. Prime or not
case ( temp >> 20 && temp <= 30 ) : 3. Oddoreven
printf ( "\nRain rain here again!" ) ; 4. Exit

case ( temp >> 30 && temp <= 40 ) :
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Chapter 4. TheCase Control Structure 73
Make use of switch statement. . . _ . .
- £ (2) The statement while ( 1) puts the entire logic in an indefinite
loop. This is necessary since the menu must keep reappearing
The outline of this program is given below: on the screen once an item is selected and the appropriate

action taken.
* A menu driven program */ :
main( ) : (b) exit{ )isa standard library function. When it gets executed
{ the program execution is imrmediately terminated. Note that a
break would not have worked here because it would have
taken the control only outside the switch and not outside the
while (1) while.
{ :

int choice;

printf { "\n1. Factorial"); _ Program:
printf {"\n2. Prime"); ' ‘
“printf ("\n3. Odd/Even"); . . .
printf ( "nd. Exit') : /* Menu driven program */
printf { "\nYour choice? "} ;

(

scanf {"%d", &choice ) ; #include <stdio.h>

#include <conio.h>

switch ( choice )

{ | main()
case 1. { ' . N
" logic for factoriat of a number */ : int phozce, num, 1,
break ; : “unsigned fong int fact ;
case?: ‘
f* logic for deciding prime number */ clrser( ) ;
break ; )
case 3: \{Nhlle (1)
7 {ogic for odd *
breoag}:C' oroddievent printf ( "\n\n1. Factorialin” ) ;
case 4. ’ : printf ( "2. Prime\n" ) ;
exit() ? orintf ( "3, Odd / Evenln® )
} ' : printf ( "4. Exit\n’)
} } _ printf ( "\nYour choice ?" ) ;
‘ . scanf ("%d", &choice ) ;

Note the followi ints:
ote the following points switch ( choice )

{
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case 1.
printf { "\nEnter number' ) ;
scanf ( "%d", &num ) ;

fact=1;
for(i=1;i<=num;i++)
fact =fact*i;
printf ( “\nFactorial value = %lu", fact ) ;
break ; /* Takes control out of switch */

case 2 :
printf{ "\nEnter number" );
scanf { "%d", &wum );

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

{
if(num%i==0)
{
printf ( "\nNot a prime number" ) ;
break ; /* Takes control out of for loop */
}
}
if (i==num)

~ printf ( "\nPrime number" ) :
break ; /* Takes control out of switch */

case 3:
printf { "\nEnter number" ) ;
scanf ( "%d", &num );

if (num % 2==0)
printf { "\nEven number” ) ;
glse
printf ( "\nOdd number” ) ;
break ; /* Takes control out of switch */

cased .
exit( ); /* Terminates program execution */

Chapter 4: TheCase Control Structure
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Chapter S
Tunctions

Simple functions, Passing values between functions

[A] What will be the output of the following programs:
(a) main()

printf ( "\nOnly stupids use C7");
display( ) ; .
displbay( )
{
. printf ( "\nFools too use CI" ) ;

main( ) ;
}

-Qutput:
Both the messages will get printed indefinitely

{b) main( )
printf ( "\nC to it that C survives™ ) ;

- main{ ) ;

B
Cutput:
The message will get printed indefinitely

77
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(c)

(d)

main( )

{
inti=45,¢c:
c=check (i};
printf ( "\n%d", ¢ ) ;

} ,
check { intch )
{
if (ch>>=45)
return (100} ;
else
return (10*10);
}

Output:
100

main( )

{

int i=45 ¢

¢ = muttiply (i*1000); -

printf ("\n%d", ¢ ) ;

check {int ch )
{
if (ch>>=40000) .
return (ch/10);
glse
return (10);

Output:
function multiply not defined
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{B] Point out the errors, if any, in the following programs:

(a) main{)

{
inti=3j=4,k!;
k= addmult (i,);
[=addmult (i,]):
printf ( "\n%d %d", k, |) ;
| /
addmutt ( int i, int jj)
{
int kk, It ;
kk=ii+jj;
=i
return (kk, It ) ;
| /

Error. A function cannot return 2 values at a time.

{t) main()
{
“int a;
a=message();

}

message( )

printf ( "\nViruses are written in C*) ;
return ; :

l

No Error. But since no value is being returned there is no need .
to collect it in variable a.

(c)y main()

{
float a =155
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char ch='C";
printit (g, ¢h) ;
}
printit ( a, ¢h )

{C] Answer the following:

(a) Is this a correctly writien function:

sqr (),
sar(c

printf ( "\n%f %c", a,¢ch ) ; int
} {
refun(a*aj;
Error. 2 and ch should be declared as float and char } '
respectively in the function printit( ).
Answer:
d) main . . No Semicolon shouldn’t be present immediately after sqr{ )
(d) () :
in. '
{
message( ) ; ; :
" message( ) ; . ' : (b) State whether the following statements are True or False:
in essage(): , (1) The variables commonly used in C functions are

available to all functions in a program.

printf ( "\nPraise worthy and C worthy are synonyms"  ; A
} ( g yare synonyms" ) - Answer: False
(2) To return the control back to the calling function we must

Error. Semicolon shouldn’t be present immediately after :
use the keyword return.

message( ) in the function definition. =

Answer: False

(e) main() |
{ ' . (3) The same variable names can used in different functions,
let_us_¢() without any conflict.
{ ‘ .
- printf ( "\nC is a Cimple minded language I"}; : Answer: True
printf ( "\nOthers are of course no match ") ;
\ } : (4) Every called function must contain a return statement.
_ / Anwer: False
Error_. One function cannot be defined within another
function. (5) A function may contain more than one return

statements.
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Answer: True

(6) EBach returm statement in a function may retum a

different value.

Answer: True

(7) A function can still be useful even if you don’t pass any

arguments to it and the function doesn’t retum any value
back.

Answer; True

[D] Answer the following;

(a) Write a function to calculate the factorial value of any integer
entered through the keyboard. ‘

Program:

/* Calculate factorial value of an integer using a function */

#include <stdip.h>
#include <conio.h>

{

main( ) ’

int num;
long factorial, fact( ) ; /* Will work upto num = 19 only */

clrser() ;
printf ( "Enter a number:" );
scanf ("%d", &num ) ;

factorial = fact (num ) ; /* Functon call */

Chapter 3: Functions
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printf { "\nFactorial of %d = %Id", num, factorial ) :

printf ( "\n\m\nininPress any key to exit.." ) ;
getcn() ;

long fact { int num )

{
int i;
long factorial =1 ;
for(i=1;1<=num;i++)
factorial = factorial * | ;
return ( factorial ) ;
}
(b) Write a function power ( a, b ), to calculate the value of a
raised to b.
Program:

_ I Program to calculate power of a value */

#include <stdio.h>
#include <conio.h>

main( )

{

int x,y;
long pow, power( ) ;

clrser( ) ;
printf ( "Enter two numbers:") ;
scanf ( "%d %d", &x &y ) ;
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©

pow = power (X, y); /* Function call ¥/

printf ( "\n%d to the power %d = %d ", x. v, pow } ;
printf ( "\mn\n\n\nPress any key to exit...") ;
geteh() ;

} .

fong power (int x, int y )
{

int i;

long p=1;

for{i=1;i<=y;i++)
p=pTx,
retum(p);

Write'a general-purpose function to convert any given year
into its roman equivalent. The following table shows the
roman equivalents of decimal numbers:

Decimal . Roman | Decimal Roman
1 i 100 C

5 oy 500 d

10 X 1000 m

50 1
Example:

Roman equivalent of 1988 is mdcecclxxxvii
Roman equivalent of 1525 is mdxxv
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Program:

* Convert given year into its roman equivalent */

#include <stdio.h>
#include <cenio.h>

main( )
{
~int yr;
clrscr( ) ;

printf ( "Enter year:"):
scanf ( "%d", &yr);

yr = romanise ( yr, 1000, 'm’ ) ; /* Series of function calls */
yr = romanise { yr, 500,'d" ) ;
yr = romanise ( yr, 100,'c’) ;-
yr = romanise (yr, 50, );
yr = romanise ( yr,10,'x');
~yr=romanise (yr,5, V') ;
yr=romanise (yr, 1,1 );

printf ( "n\n\n\n\nPress ahy key toexit..." ) ;
getch(); '

}

romanise ( inty, int k, char ch )

{

int i,

if(y==9)

{ ,
printf ("ix" ) ;
retum{y%9);
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if(y==4)

{
printf ("iv" ) ;

refurn(y % 4);
| ,
j=y/k;
for(i=1;i<=j;i++)

printf ( "%c", ch): -
return {y-k*j);

(d) Any year is entered through the keyboard. Write a function to
determine whether the year is a leap year or not.

Program. .

/* Using a function, find out whether a year is leap year or not *

#include <stdio.h>
#include <conio.h>

main( )

{

int year;

clrser( ) ;

printf ( "Enter year:" ) ;

scanf { "%d", &year);

leapyear ( year ); I* Function call %/

printf ( "\n\n\n\n\nPress any key to exit,.." )
geteh();

-

" R
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(e)

leapyear (int year )

if { year %4 == 0 && year % 100 1= 0 || year % 400 == 0 )
- printf { *%d is leap year", year ) ;
else
printf ( "%d is not a feap year', year ) ;

A positive integer is entered through the keyboard. Write a
function to obtain the prime factors of this number.

For example, prime factors of 24 are 2, 2, 2 and 3, whereas
prime factors of 35 are 5 and 7.

Program:

/* Obtain prime factors of a number */

#include <stdio.h>
#include <conio.h> -

main{ )

{.

int num ;

clrser( ) ;
printf ( "Enter number:" ) ;
scanf ( "%d", &num ) ; -

prime ( num ) ; /* Function call ¥/

printf ( "\nin\nin\nPress any key to exit..." ) ;
getch( ) ;
}

prime { int num)

{
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inti=2;
printf { "Prime factors of %d are”, num ) ;

while (num 1= 1)

{
f{num%i==0)
printf ("%d ", i) ;
celse
(o
[++;
continue ;
b
num = num/i;
}

Function Prototypes, Call by Value/Reference, Pointers

[E] What will be the output of the following programs:

{a) main()
{
float area;
int radius =1
area = circle (radius ) ;
printf ( "\n%f", area ) ;

circle {intr)
H
‘ float a;
a=314"r'r;
retun{aj;

}

Qutput:

3.000000

(o) main()

{
void slogan( ) ;
intc=5;
¢ =slogan();
printf ("\n%d", ¢ ) ;
}

void slogan( )

{

}
Output:

printf ( "\nOnly He men use CI* );

Error message by compiler

[F] Answer the following:

(a) Write a function which receives a float and an int from
main( ), finds the product of these two and returns the product

which is printed through main().
Program:

/* Program to find product of float and integer */

#include <stdio.h>
#include <conio.h»

main{ )
{ ,
int x;
float y, prod ;

float product ( int, float ) : /* Function Prototype */
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function( &sum, &avg, &stdev ) ; /* Functioncall by reference ¥/

clrser( ) ;
) printf { "\nSum = %d \nAverage = %d \nStandard deviation = %if",

printf { “Enter float value and integer value." ) ;

(b)

scanf { "%f %d", &y, &x);

prod = product (x, y ) ; /* Function calt */
printf ( "\nProduct of %f and %d = %f", y,x, prod ) ;

printf { " \n\nin\n\nPress any key to exit..." ) ;

sum, avg, stdev ) ;-

printf { "\n\n\n\n\nPress any key to exit..." ) ;
getch() ;
}

function (int *sum, int *avg, double *stdev )

geteh() ;

} int n1 n2,n3,nd, n5;

?oat product (int x floaty ) printf { "\ﬁEnter 5 numbers:” ) ;
float p: scanf ( "%d%d%d%dked", &n1, &n2, &n3, &n4, &nS ) ;
Fe:u;(n*(yp;) : *sum=n1+n2+n3+nd+n5; /* Calculate sum */

} ) *avg = *sum /5 ; /* Calculate average */

Write a function, which receives 5 integers and returns the
sum, average and standard deviation of these numbers. Call
this function from main( ) and print the results in main( ).

f* Calculate standard deviation*/ o
*stdev = sqri( ( pow((n1 - *avg ), 2) + pow((n2 - *avg ), 2) +
pow ({n3-*avg),2)+pow((nd-*avg),2)+
pow ((n5-"avg),2))/4);
} ‘

[G] What will be the output of the following programs:

Program:
N - (a) main()
/* Function which returns sum, average and standard deviation */ (
#include <stdio.h> int i=5,j=2;
#include <conio.h> junk (i)
#include <math.h> printf ( "\n%d %d", )
}

rhain () .
{ junk (inti, intj)

int sum, avg ; {

double stdev ;

clrser( ) ;

*

*

(IR

i=i%i;
="

!




Let Us C Solutions

(b)

(©)

Output:
52

main{ )

{
inti=5j=2;
junk (&, &) ;

}

junk (int*, int %))

{

printf ( "\n%d %d", i} ) ;

* % kg

R

*[ =

*J' - *j * *J‘ ;
}

Output:
254

main( )

{
inti=4,j=2;
junk (&) ;

}

junk (int ™, intj)
{ .

printf { "\n%d %d", i,});

*i:*i**i;
j=is
}

Output:
16 2
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{(d) main()
{
- float a=135;

float *b, *c;
b=2&a; /* suppose address of a is 1006 */
c=b;
printf ( "\n%u %u %", &a, b, ¢ y;
printf ( "\n%f %f %f %f%f", a, *(&a), *&a, *b, *c);

}

Outpus:

1006 1006 1006 * _
13.500000 13.500000 13.500000 13.500000 13.500000
Note : Instead of 1006 you may get some other number

[H] Point out the errors, if any, in the following programs:

(a) main()

{ .
int i=135a=135k;
k=pass(i,a);

~printf ("\n%d", k) ;

}

pass { int}, intb )
int ¢;
{
c=j+b; .
retum(c);

}

Error. The declaration int ¢ should be made inside the brace.

(b) main()
{




94

Let Us C Solutions

(©

int p=23,f=24;

jiaayio { &p, &f);

printf { "\n%d %d", p, ) ;
}

jiaayjo {intq, intg)
{
g=q+q;
g=g+g;
}

Error. q and g should be declared as integer pointers.
main( )

ntk=351z:

z=check (k);

prinff ("n%d", z);
}

check {m)

|

@

ntm:
if(m>>40)
reun (1);
glse
return (0);

}

Error. The declaration int m should be before the opening

brace.

main() -
{
int i=35*z2;

Chapter 5: Functions

z = function (&i);
printf ( "\n%d", 2} ;
)
function (int *m }

{
}

retum (m+2);

No Error. Suppose address of m is 2000 then z = 2004.

{I] What will be the output of the foilowing programs:

{a) main()
{
: inti=0;
4+
f{i<<=8)

printf ( "\nC adds wings to your thoughis” } ;
exit( ) ;
main{) ;

)

Qutput:

Closing brace of if missihg

(b) main()
{
staticint i=0;
[+
if(i<<=8)

printf ( "\n%d", i)
main{};

}
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else
exit() ;
} -
Output:
1
2
3
4
5
[J] Attempt the following:
(@ A 5 digit positive integer is entered through the keyboard,

write a function to calculate sum of digits of the 5 digit
number:

(1) Without using recursion
(2) Usingrecursion

Program:

/* Caleulate sum of digits of a five-digit number with/without recursion */

#include <stdio.h>
#include <conio.h>

main( )

{
ints,rs;
int n;
cirser( ) ; :
printf { "Enter number" ) ;
scanf ( "%d", &n) ;

s=sum({n); / Function call without recursion */

printf { "\nSum digits without using recursion is %d", s ) ;
rs=rsum{n). /* Function call with recursion */
printf { "\n\nSum of digits using recursion is %d", rs) ;

printf { “\n\n\n\n\nPress any key to exit.." ) ;
getch() ;
}

sum (int num ) /* Function without recursion */

{

int remainder, sum=0;

/* This time our code is very short because we can now use a while”
clause which was not used in the earlier instance of this program */

while (num>0)

{
remainder = num % 10 ; /* Calculate remainder®/
sum = sum + remainder ; /* update sum*/
num = num / 10 ; /* Remove last digit */

}

return {sum} ;

} B

rsum { int num ) /* Function with recursion */
int sum=0;
int remainder ;

if (num1=0)

{

remainder = num % 10 ; /* Calculate remainder */
sum = remainder + rsum{ num/10 ) ; /* Recursive call */

}

return sum ;
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(b) A positive integer is entered through the keyvboard, write a

program to obtain the prime factors of the number. Modify the
function suitably to obtain the prime factors recursively.

rogram.:

/* Find Prime Factors of a number recursively */

#include <stdio.h>
#include <conio.h>

main( )

{
int num:
clrser( ) ;

printf ( "Enter a number" ) ;
scanf ( "%d", &num ) ;

printf { "Prime factors are:" ) :
factor (num ) ;

printf ( "n\nn\rinPress any key to exit..." ) ;
getch();
}

factor (intn)

{

static inti=2:

if(i<=n)
{
if(n%i==0)
{
printf ("%d ", 1) ;
n=n/i:
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else
¥+

factor{n ), /* Recursive call %/

}

retum ;

}

(c) Write a recursive function to obtain the first 25 numbers of a

Fibonacci sequence. In a Fibonacci sequence the sum of two
successive terms gives the third term. Following are the first
few terms of the Fibonacci sequence:

1 1.2 3 5 8 13 21 34 55 89....

Program:

1* Generate first 25 terms of a fibonacci sequence */

#include <stdio.h>
#include <conio.h>

main{ )

{

int ,t, old=0, current=1, new;
clrscr( ) ; .

printf ( "%d\t%a\t", old, current ) ;
fibo (old, current ) ;

printf ( "\m\n\n\n\nPress any key to exit..." ) ;
getch( ),
}

fibo (intold, int current)

staticint terms =2 ;
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int new:

if(terms < 20)

{

new = old + current ;

printf ( “%d\t", new ) ;
terms =terms + 1 ;
fibo { current, new ) ;

else
return ;

Let Us C Solutions

Chapter 6

Data Types Revisited

[A] What will be the output of the following programs:

(a) main()
{
int i;
for (i=0;i<<=50000; i++)
printf { "\n%d", i) ;
}

Output:

Program will get stuckup in infinite loop

(b) main()
{.
float a=13.5:
double b =135

printf ( “\n%f %If", a, b ) ;

Output:
13.500000, 13.500000

(c) inti=0;

main()

{

101
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(d)

printf ( "\nmain's i = %d", i) ;
4+

val() ;

printf { "\nmain's 1 = %d", i) ;
val( ),

}

val()

i=100;

printf ( "\nval's i=%d",i);
jt+ :

}

Output:

main'si=0

val'si=100

main's i = 101

val'si=100

main( )

{
int x,y,8s=2;
$*=3;
y=f(s);
x=g(s);
printf ( "\n%d %d %d", s, v, x ) ;

}

intt=8;

f(inta)

{
a+t=-y,
t-=4;
refurn{a +t);

}

g(inta)

Chapter 6: Data Types Revisited
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{
a=1;
t+=a;
retun {a+t);

}

Output:
656

(e) main()

{
static int count=5;
printf ( "\ncount = %d", count--) ;
f(counti=0)
main( ) ;
}

Output.
54321

(f) main()
{

int i1,
for{i=1;i<<5;i++)
{
j=g(i);
printf ( "\n%d", } ) ;
}
}

g(intx)
staticint v=1;

int b=3;
v+=X;



104

return (v+x+b);
1
3

Output:
g 9 13 18

(g) float x=45;
main{ )

{
float y, float f();

x*=2.0;
y=f(x},
, printf ( "\n%f %f", x,y ) ;
}
float f ( floata )
{

a+=13,
X-=45;
retumn (a+x);

}
Output:
4.500000 5.800000

Let Us C Solutions

[B] Point out the errors, if any, in the following programs:

(a) main()

{

long num ;

num=2;

printf ( "n%Id", num ) ;
!

No Error
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(b)

(©)

(d)

()

main{ )

{
char ch=200:

printf { n%d", ch) ;
}

No Error

main( )

{
unsigned a = 25,
long unsigned b = 25} ;
printf { "\n%lu %u",a,b):
}

Error. Format %lu should be used for b and %u should be used for a.

main( )
{
long float a = 25.345e454 :

. unsigned double b=25;
printf ( "\n%If %d", a, b ) ;

Error. Format %If should be used for b.

main( )

{
float 3 =25.345;

float *b ;
b=&a;
printf ("\n%f %u", &, b} ;
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No Error

[C] State whether the following statements are True or False:
{a)} Storage for a register storage class variable is allocated
each time the control reaches the block in which it is
present.

Answer: True

(b) Most of the times we need to use automatic storage class
variables.

Answer: True

{c) An extern storage class variable is not available to the
functions that precede its definition, unless the variable is
explicitly declared in these functions.

Answer: True

(d) The value of an automatic storage class variable persists
between various function invocations.

Answer: False

- {(e) If the CPU registers are not available, the register storage
class variables are treated as static storage class variables.

Answer: False

(f) The register storage class variables cannot hold float
values.
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Answer: True

[D] Following program calculates the sum of digits of the number

12345. Go through it and find out why is it necessary to
declare the storage class of the variable sum as static,

main( )

{
int a;
a=sumdig (12345) ;
printf ( "\n%d", a);

sumdig (int num )
{
static int sum;
int a,b;

a=num% 10;
"b=(num-2a)/10;
sum=sum+a;

if(bt=0)
sumdig(b);
else
return (sum ) ;
}

Answer.

Since we are finding recursive sum of digits, sum should be initialised to
0 only once. By declaring variable sum as static, the statement

static intsum=0;
would be executed only once ensuring that sium gets a value 0 only
during the first call to the function sumdig( )
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Chapter 7

The C Preprocessor

IA] Answer the following:

(a) What is a preprocessor directive

1. amessage from compiler to the programmer

2. amessage from compiler to the linker

3. amessage from programmer to the preprocessor

4. amessage from programmer to the Microprocessor

Answer:

3. amessage from programmer to the preprocessor

b) Whi‘éhf of the following are correctly formed #define
statements

#define INCHPER FEET" 12
#define SQR(X) (X*X)
#define SQR(X) X*X
#define SQR(X) (X*X)

Answer:
#define SQR( X)) (X *X)

(c¢) State True or False:

1. . A macro must always be written in capital letters.

109
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(@

(e)

Answer: False :
2. A macro should always be accomodated in a single line.

Answer: Usually true. Some compilers allow multi-line
macros

3. After preprocessing when the program is sent for
compilation the macros are removed from the expanded
source code. :

Answer: True

How many #include directives may be there in a given
program file?

Answer:
As many as you desire
What is the difference between the following two #include

directives: :

#include "conio.h"
#include <conio.h>

Answer:

#include *conio.h”:  This command would look for the file conio.hin
the current directory as well as the specified list of
directories as mentioned in the search path that
might have been set up.

#include<conio.h>:  This command would look for the file conio.h in
the specified fist of directories only.
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(fy A header file is:

1. A file that contains standard library functions

2. A file that contains definitions and macros

3. A file that contains user defined functions

4. A file that is present in current working directory
Answer:

2. A file that contains definitions and macros

[B] What will be the output of the following program:

(a) main()
L
inti=2;
#ifdef DEF
i*=1i;
Helse
printf ( "\n%d", 1) ;
#endif
1

Qutput:
)

{(b) #define PRODUCT{X) (x*x)

main( )

L
inti=3,j;
j=PRODUCT(i+1);
printf ( "\n%d", ) ;

}

Output:
7
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(c) #define PRODUCT(X) ( x*x)
main( )
inti=3,j,k;

j = PRODUCT(i++) ;
k =PRODUCT (++i)

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

Qutput:
9 49

[C] Attempt the following:

(a) Write down macro definitions for the following:

(1) To test whether a-character entered is a small case letter
or not.

(2) To test whether a character entered is a upper case letter
Or not.

(3) To test whether a character is an alphabet or not. Make
use of the macros you defined in (1) and (2) above.

(4) To obtain the bigger of two numbers.

Program:

I* Macros like ISUPPER, ISLOWER, ISAPLHA, BIG*/

#include <stdio.h>
#include <conio.h>

I Macros Defined Below */
#define ISUPPER(X) (x>=658& x<=90 21 :0 )
#define ISLOWER(X) (x>=97 8& x<= 1227 1 - 0)

#define ISALPHA(x) { ISUPPER(x) || ISLOWER(x) )
#define BIG(x,y) (x> y ?x:y)

main( )

{
char ch:
intd,ab:

clrser( ) ;
printf ( "Enter any alphabet/character" ) ;
scanf ( "%c", &ch ) ; ‘

if (d=ISUPPER (ch)==1) /* Macro substitution */
printf ( "\nYou entered a capital letter" ) ;

else if (d =ISLOWER (ch)==1) /* Macro substitution */
printf ( "\nYou entered a small case letter" ) ;

else If (d =ISALPHA (¢h) 1= 1) /* Macro substitution */
printf ( "\nYou entered character other than an alphabet" )

printf ( "\n\nEnter any two numbers * ) ;
scanf { "%d%d", &a &b ) ;

- d=BIG(a,b); / Macro substitution */
printf ( "\nBigger number is %d", d ) ;

printf { "\m\nin\n\nPress any key to exit..." ) ;
geteh();

"(b) Write macro definitions with arguments for calculation of area

and perimeter of a triangle, a square and a circle. Store these
macro definitions in a file called "areaperi.h". Include this file
in your program, and call the macro definitions for calculating
area and perimeter for different squares, triangles and circles.
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Program:

/* Calculation of area, perimeter and circumference using macros *

#include <stdio.h>
#include <conio.h>

/* include file containing macro definitions *

#include "areaperi:h"

main()

{

int d;a b
float sid1, sid2, sid3, sid, p_tri, p_cir, p_sqr, a_tri, a _cir,a_sqr;
float r, base height ;

clrser( ) ; /

printf ( "\nEnter radius of circle” ) ;

scanf ( "%f", &r) ;

p_cir=PERIC (r);

printf { *Circumference of circle = %f", p_cir ) ;
a_cir=AREAC(r);

printf ( "\nArea of circle = %f" a_cir);

printf ( "\M\nEnter side of a square "),
scanf ( "%f", &sid ) :

p_sqr=PERIS (sid ) ; ‘

printf ( "Perimeter of square =%f", p_sqr) ;
a_sqr=AREAS (sid);

printf ( "\nArea of square = %f", a_sqr) ;

printf ( "\nm\nEnter Iehgth of 3 sides of triangle " ) ;
scanf { "%f %f %f", &sid1, &sid2, &sid3 ) ;
p_tri = PERIT ( sid1; sid2, sid3) ;

printf { "Perimeter of tiangle = %f", p_tri } ;

printf ( "\m\nEnter base and height of triangle ") ;
scanf ( "%f %f", &bese, &height ) ;

g tri= AREAT(base height ) ;
prmtf( "Area of friangle = %f', a_tri ) ;

printf { "\Mintnir\nPress any key to exit..." )
geteh( ) ;
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Arrays

Simple arrays

[A] What will be the output of the following programs:

(a) main()

{

}

int num{26], temp ;
num{0] = 100 ;
num{25] = 200 ;

“temp = num{25];

num[25] = numi0] ;
num{0] = temp; .
printf ( "\n%d %d", num[C}, num{25] ) ;

Output.
200 100

(b) main()

{

int array[26], i:
for (i=0;i<=25;i++)
{
arrayi] ='A'+1;
printf { "\n%d %c", array[i], arrayli} ) ;
}

117
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}
Output.
85 A
66 B
0 Z
{(c) main{)
{
int subf50], i
for(i=0;1<=48;i++)
{
subfi]=1; :
printf ( "\n%d", subfi] ) ;
}
}
Output:
(a) 49. Since | takes a value 49 when it reaches the statement
(b) sub[l]=t;
. [B] Point out the errors, if any, in the following program
segments:
(a) /*mixed has some char and some int values */

int char mixed[100] ;

Error. An array cannot be declared to be of the type in char

(b) main{)
{
int a[10],1;
for(i=1;i<=10;i++)
{

scanf ("%d", afi}) ;
printf ("%d", af] ) ;

}
}
Error. Array bounds are exceeded
(c)
(c) main()
{
int size ;
scanf { "%d", &size ) ;
int arr[size] ;
for(i=1;i<=size; i++)
{
scanf { "%d", arrf] ) ;
printf-( "%d", arrfi] ) ;
}
}

Error. Dimension of the array should be constant and all declarations
should be at the beginning.

{C] Answer the following:

(a) An array is a collection of

different data types scattered throughout memory

the same data type scattered throughout the memory

the same data type placed next to each other in memory
different data types placed next to each other in memory

B
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(b)

(c)

(d)

(e)

Answer:

3. the same data type placed next to each other in memory

Is this a correct array declaration?
int num (25) ;
Answer:

No .Use [1in place of ()

Which element of the array does this expression reference?
numi4]
Answer:

Fifth element

What is the difference between the S’s in these two
expressions? (select the correct Answer)

int numl5};

num[5] = 11 ;

1. first is particular element, second is type

2. firstis array size, second is particular element
3. first is particular element, second is array size
4. both specify array size

Answer:

2. first is array size, second is particular element

State whether the following statements are True or False:

1. The array int numj26] has twenty-six elements.
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Answer: True

2

The expression num{?] designates the first element in the
array '

Answer: False

3. The expression num[27] designates the twenty—elghth
element in the array.

Answer: True
[D] Attempt the following;

(a) Twenty five numbers are entered from the keyboard into an
array. Write a program to find out how many of them are
positive, how many are negative, how many are even and how
many odd.

Program

[*Program to count positive, negative, odd & even numbers in an
array ¥/ ' :

#include <stdio.h>
#inciude <conig.h>

main ()

{
int num{25], 1, neg =0, pos = 0, odd = 0, even =0 ;

clrser( ) ;
printf ( "Enter 25 elements of array" ) :
for{(i=0;i<=24;i++)

scanf ("%d", &numfi]) ; /* Array Elements */
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for{i=0;i<=24;i++)

{
num{i} <0 7 neg++: ( pos++ ) ; /* conditional operators */
numli] % 2 7 odd++ : ( event++ ) ;

"\nNegative elements = %d", neg ) ;
"\nPositive elements = %d", pos ) ;
"\nEven elements = %d", even ) ;
"\nOdd elements = %d", odd ) :

}

printf
printf
printf
printf

o

printf { "\mn\n\mnPress any key to exit..." ) ;
geteh() ;

(b} Implement the Selection Sort, Bubble Sort and Insertion sort
algorithms on a set of 25 numbers. (Refer Figure 8.1 for the

logic of the algorithms)

Selection sort
Bubble Sort
Insertion Sort

Chapter 8: Arrays

123

—
Selection Sort
Iteration 1 Iteration 2
0 0 0 0
4 3 3 2 1 I 1
1 1 ] 1 i
3 4 4 4 4 4 3
2 2 2 2
5 5 5 5 5 5 5
3 3 3 3
2 2 2 3 3 3 4
4 | 4 4 4
1 L1 1 1 2 2 2
Iteration 3 Iteration 4
J Resul
:] t
0 0 0 0
1 1 1 ]
| ! T 1
2 2 2 2
2 2 2 2
5 4 3 3
3 3 3 3
4 5 5 4
4 4 4 4
3 3 1a 5

Figure 8.1 (a)
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. _ Insertion Sort
Bubble Sort .
L ' lteration  Iteration Iteration Iteration Result
Iteration 1 » Iteration 2 1 ’ 3 A
. 3 . ) ‘_
_ . o1 44 33 33 22 1
44, TT 133 1. |33 33 33 33 | 33 [ .
1 4:] ] 1 :] 1 ] 1 : 44 33 22
4 44 44 - 44 22 7
33{ 44 4 _3 , , ] 55 55 1% 5 4 3
' 2
22 1 2. 2 44
_\55 55 . 55 22 5 2 s 5 4
3 3
2y 12 22 55 30 1 1 |
; s ST O U ! i L5
1 1 1 N 4|5 55 | 55 ‘ » LL
[teration 3 : [teration 4 o Figure 8.1 (c)
Result Program 5
0 S0 0 0 '
B 2 22 11 » .
1 ] | ! ] ] I* Selection Sort */ |
2 33 ;I 1 pr) _ ‘ ;
5 N 5 2 #include <stdio.h>
g iy 33 33 #include <conio.h>
3 3 3 3
44 44 44 44 main ()
4 4 ) | 4| » { i
55 55 23 = int a[25], i,j, t;
» clrsor( ) ;
Figure 8.1 (b) printf ( "\nEnter 25 numbers: "} ;

for(i=0;i<=24;i++)
L scanf { "°/od.",_,&,§[i].) , I* Enter Airay Elements */

for (i=0;i<=23;i++) /* Number of passes */
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{
for{j=i+1;j<=24;]++) [*start at next element */
{
* compare an element &[] with all elements afj} one by one */
f(al] > al])
{ .
t=alf], /* Interchange if greater than next element */
afi] = af};
all=t;
}
}
printf { "\nSorted Numbers are:\n" ) ;
for (i=0;i<=24;i++) ,
printf ( "%d *, &fi] ) ; /* print the sorted array */
printf { "n\n\n\n\nPress any key to exit..." ) ;
geteh() ;
} .
{* Exchange Sort */ |

#include <stdio.h>
#include <conio.h>

main( )
int a[25], i, ), m, t;
clrser( ) ;
printf { "\nEnter 25 numbers;" ) ;
for(i=0;i<=24;i++)
scanf ("%d", &afi} ) ; /* Enter array elements */

for (i=0;i<=24;i++) /" Number of passes */

for (j=0;j<24-i;j++) /*start another loop from begining */

" compare an element with the next element one by one */

if (afil > a(i+1)

{
t=a[j]; /* interchange the twa if first is greater */
aff} = af+1];
afi+1]=t;

}

!
printf { "\nSorted Numbers are\n" ) ;
for (i=0;i<=24;i++)

printf ( “%d", af]}; .

printf { "\ninin\ninPress any key to exit..." ) ;
geteh( ) ; ’

[* Insertion Sort */

#include <stdio.h>
#include <conio.h>

main( )
int a[25},1,), k. t;
clrser( ) ;
printf ( "\nEnter 25 Numbers:\n" ) ;
for(i=0;i<=9;i++)
scanf ( "%d", &ali] ) ; /* Enter array elements */

for (i=1;i<=9;i++) /* Number of passes */

t=alfi};
for(j=0;)<i;j++)
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if(t<af]])
{
for(k=i;k>=];k~)
alk] = alk-1]; /* Interchange elements */
aff=t;
break ;
} .
}

bn‘ntf( "\nSorted Numbers are:n" ) :
for(i=0;i<=9;i++)
©printf ( "%d ", &fi] ) ;

printf ( "\nin\n\n\nPress any key to exit..." ) ;
geteh( ) ; :

~ (¢) Implement the following procedure to generate prime
numbers from 1 to 100 into a program. This procedure is
called sieve of Eratosthenes.

step 1 Fill an array num[100] with numbers from 1 to 100
step2  Starting with the second entry in the array, set all its
multiples to zero.

step 3 - Proceed to the next non-zero element and set all its -

multiples to zero. ‘
step4  Repeat step 3 till you have set up the multiples of all
the non-zero elements to zero »
step5> At the conclusion of step 4, all the non-zero entries
left in the array would be prime numbers, so print
out these numbers.

Program:

I* Sieve of Eratostheries */

#include <stdio.h>
#include <conio.h>

main( }

{

}

int num{10C], 1, |, k, step ;
cirser{ ) ;

for(i=0;1<=99;++) _
numfi] =i+ 1; /* Fill array with numbers from 1 to 100 */

for(i=1;i<=89;++)

{
f(numlfi]’=0)
k=numff]*2-1;
step = num(i];
for(j=k;j<=99;j=]+step)
num{jj=0;
}
} o

- prinff { "\nPrime numbers between 1 & 100 are\n" ) ;

for(i=0;i<=8G;i++)"

i . .

ff{numifij=0) _
printf { "%d\", numii] ) ;

printf ( "\mininin\nPress any key fo exit..." ) ;
getch();

More on arrays, Arrays and pointers

[E] What will be the output of the following programs:
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(a) main()

{
int 2[107;
for(i=1;i<=10;++)
{
scanf { “%d”, afi] ) ;
printf { “%d", afi] ) ;

Output:

10
20
30
40
50

(b) main()
{
int b[1={0,20,0,40,5};
int | *k;
k=b;
for(i=0;i<=4;i++)

printf ( "\n%d" *k ) ;
k++ ;
}
}

Output:

0
20
0
40

(¢) main()

{
inta[1={2,4,6,810};
int i;
change (a,5);
for(i=0;i<=4;i++)
printf ( "\n%d", afil ) ;

change (int*b, intn)
U
int i;
for(i=0i<n;i++)
o+i)=*b+i)+5;
}

Output:
7
9
11
13
15

(d) main()

{

int a5),i,b=16;

for(i=0;i<5;i++)
afl=2%i;

f(ab);

for(i=0;i<5;++)
printf ( "\n%d", a[i] ) ;

printf ("\n%d", b ) ;

}
f(int*x inty)
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(e)

®

10
16

main( )

{
static int a[5] ;
int i, »
for(i=0;i<=4,;i++)
printf ( "\n%d", ai] ) ;
}

Cutput:

[N v BN s BN e B

main{ )

int a5] = {5, 1,15, 20, 25} ;
inti,j,k=1,m:
= ++all];
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(¥]

@

(b)

{©)

=t
m = afi++];

printf ( "\n%d %d %d",i,j,m);
} .

Cutput:
3 215

Point out the errors, if any, in the following programs:

main( )

{
int array[6]={1,2,3,4,5,6};
int i;
for(i=0;i<=25;i++)

printf ( "\n%d", array{i] ) ;
} .

No Error. Caution: Array bounds are being exceeded.

main{)

{
int sub{50], i ;
for(i=1,i<=50;++)
{ .

sublil=i;

printf ( "\n%d" , subi}) ;
}

}

No Error. Caution: Array bounds are being exceeded.

main{ )

int a[]={10, 20, 30, 40,50} ;
int j;
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J =a; [*store the address of zeroth element */
j=i+3;
printf ( "\n%d" *j) ;

}

Error. It should be int * j.

(d) main{)

{ _
float a[]={13.24,15,1.5,54,35};
float *f;
j=a;
j=j+4,
printf ( "\n%d %d %d", j, %, al4]) ;

}

No Error. Use %f for printing out *j and af 4 ].

(e) main{)

{
float a[]={13.24,1.5,15,54,35};
float *j, *k;
j=a;
k=a+4;
j=i*2;
k=k/2;
printf ( "n%d %d", *j,*k ) ;
}

Error. Multiplication and division operations are not allowed
on pointers.

(£) main()
{

int max=5:
float arrfmax];
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(@)

(b)

©

for (i=0;i<max;i++)
scanf ( "%f", &arrfi] ),
}

Error. Array dimension cannot be variable.

Answer the following:

What will happen if you try to put so many values into an
array when you initialise it that the size of the array is
exceeded? '

1. nothing

2. possible system malfunction

3. Error message from the compiler
4. other data may be overwritten

Answer:

2. possible system malfunction

In an array int arr{12] the word arr represents the a address
of the array

What will happen if you put too few elements in an array
when you initialise it?

1. nothing

2. possible system malfunction

3. Error message from the compiler _

4. unused elements will be filled with 0’s or garbage

Answer:

4. unused elements would be filled with 0’s or garbage
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(d) What will happen ifyou assign a value to an element of an

(e

63

(2)

array whose subscript exceeds the size of the array?

1. the element will be set to 0

2. nothing, it’s done all the time

3. other data may be overwritten

4. Error message from the compiler
Answer: '

3. other data may be overwritten

When you pass an array as an argument to a function, what

actually gets passed?

1. address of the array

2. values of the elements of the array
3. address of the first element of the array

4. number of elements of the array

Answer: .

1. address of the array

Which of these are reasons for using pointers?

1. To manipulate parts of an array

2. Torefer to keywords such as for and if

3. To return more than one value from a function

4. Torefer to particular programs more conveniently

Answer:

1. To manipulate parts of atray
3. To return more than one value from a funption

If you don’t initialise a static array, what will be the elements
set to?

Gy

(@

@

1. 0

2. an undetermined value

3. afloating point number
4. the character constant \Q'

Answer:

I. 0

State True or False:

Address of a floating point variable is always a whole
number.

Answer: True

Which of the following is the correct way of declaring a float
pointer:

1. floatptr;
2. float *ptr;
3. *float ptr;
4. None of the above

Answer:

2. float *ptr

Add the missing statement for the following program to print
35.

main()

{
int j, *ptr;
*otr=35;

printf { "n%d", j ) ;
1
I

Answer:
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)

[H

(2)

—

pir=&j

if int s{5] is a one dimensional array of integers, which of the
following refers to the third element in the array?

I, *(s+2)
2. *(s+3)
3, s+3
4, s+2
Answer:
L. *(s+2)

Attempt the following:

Write a program which performs the following tasks:

— Initialise an integer array of 10 elements in main( )

—  Ppass the entire array to a function modify( )

- in modify( ) multiply each element of array by 3

—  retum the control to main( ) and print the new array
elements in main( )

Program:

[* Program to pass the entire array and multiply each element by 3 */

#include <stdio.h>
#include <conio.h>
main( )

int i,
[* Initialise an array of ten elements */
static int array[]={1,2,3,4,5,6,7,8,9,10};

clrser( };
printf { "\nOriginal Array is:\n" ) ;
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(b)

for(i=0;i<10;i++)
printf (“%d ", arrayfi] ) ; /* Print original array */

modify ( array, 10} ; /* Array passed to function */
[* This will pass the base address of the array */

printf { "\ninModified Array is: \n" ) ;
for(i=0;i<10;i++)-
printf ("%d ", array[i] ) ; /* Print modified array ¥/

printf { "\min\mn\nPress any key to exit..." ) ;
geteh();

/* Function to modify array */

modify (int *arr, intn ) /* Pointer variable since address is being
passed ¥/

{

int i;
for (i=0;i<n;i++)
{
*arr="*arr* 3 ; [* Replace array elements by new elements */
arr++; /* advance to address of next element */
-}
}

The screen is divided into 25 rows and 80 columns. The
characters which are displayed on the screen are stored in a
special memory called VDU memory (not to be confused with
ordinary memory ). Each character displayed on the screen

© occupies two bytes in VDU memory. The first of these bytes

contains the ascii value of the character being displayed
whereas the second byte contains the colour in which the
character is displayed.

For example, the ascii value of the character present on zeroth
row and zeroth column on the screen is stored at location
number 0xB8000000. Therefore the colour of this character
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would be present at location number 0xB800C000 + 1.
Similarly ascii value of character inrow 0, col 1 will be at
location O0xB8000000 + 2, and its colour at 0xB8000000 + 3.

With this knowledge write a program which when executed

would keep converting every capital letter on the screen to
small case letter and every small case letter to capital letter.
The procedure should stop the moment the user hits a key
from the keyboard.

This is an activity of a rampant Virus called Dancing Dolls.
(For monochrome adapter, use O0xB00000OO instead of
. 0xB8000000).

Program:

* Dancing Dolls */

#include <stdio.h>
#include <dos.h>

main( )

{ . v ” .

char far *scr = 0xB8000000 ; /* Far pointer pointing to base
address of VDU memory */

int i:

while ( kbhit() ) /* check whether key is hit*/

{
* No of Bytes of VDU memory = 80 x 25 x 2 = 4000 */
for(i=0,;i<=3999;i+=2) :
if (scri] >="A'&& scrfi}<='Z")
{

scrfif +=32;

}

else

{

if ( scili} >= " && scrfif <='7')

Chapter 8: Arrays

More thar one dimension

[I 'What will be the output of the following programs:

(a) main()
{
int n[3][3] ={
2,4,3,
6,8, 5,
3,51
b
printf { "\n%d %d %d", *n, n[3][3], n[2]{2]) ;
} o
Output:

. <base address><garbage value> 1

(b) main()

int n[3}[3] = {
2,4,3,
8,8, 5,
3,51

o 1

int I, *ptr;

ptr=n;

for(i=0;i<=8;i++)
printf ( "\n%d", *(ptr+1) ) ;
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Output.

W L0 Gy WA N

(c) main()
- {
int n{3]3] = {

W o R
(J'I"O)h
- oW

_ b
inti,j;
for(i=0;i<=2;i++)
for(j=0;j<=2;j++)
printf ( "\n%d %d", nfil[il, *( *(n +)+))),
}

Output:
22

Sy W
(9, RN ES IR

11

[J] Point out the errors, if any, in the following programs:
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(a} main()

{ -
inttwod[ J[]1={
2,4,
6,8
b
printf ( "\n%d", twod } ;
}

Error. While declaring a two dimensional array ment10n1ng
the column dimension is necessary

(b) mam( )

{
int three[3][] = {
4,
, 8,
3

1

i

RN N
- N W

3

b
printf { "\n%d", three[1][1]) ;
}

Error. While declaring a two dimensional array mentioning
the column dimension is necessary

[K] How w111 you initialise a threc dimensional array
threed[3]{2]{3]? How will you refer the first and last element
in this array?

Answer:
int arm3][2)[3] = {

{1.2,3},
{456
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{1,2,3},

{455
3
{

{1,2,3),

{45,5) -
}

X

The first element of the array is arr{0][0J0] or ***arr
The last element of the array is arr[2j[1]j2] or *(*(arr+2)+1)+2)

[L] Attempt the following:

(a) Write a program to pick up the largest number from any 5 row
by 5 column matrix.

Program: -

I* Pick up largest number from 5 x 5 matrix */

#include <stdio.h>
#iinclude <conio.h>

main( )

{

f* Intialise 5 x 5 Matrix */

I* Instead of initialising a matrix, it can also be interactively entered
from the keyboard, if required */ '

static int a[5][5] = {

1M1,1,7,97},

13,54,56, 2,5 },

23,43, 89, 22,13},

14,15, 17, 16,19},

4 }

{
{
|
{
{45, 3, 6, 8,10

int i, , big ;
chrser( ) ;
big = a[0][0] ;
printf { "\nThe 5 x 5 matrix is:\n" ) ;
for(i=0;i<=4;i++)
{
for (= 03] <=4;j++)
printf { "%d\t" , afi]i] ) ; /* Print the row of the matrix */
if { ali][i] > big )
big = afi]{i ;
printf { "\n" ) ; /* Newline for next row */
~ printf ( "\nLargest number in the matrix is %d", big ) ;

printf { "\nimin\n\nPress any key to exit..." ) ;
geteh( ) ;

(b) Write a program to obtain transpose ofa 4 x 4 matrix. The
transpose of a matrix is obtained by exchanging the elements
of each row with the elements of the corresponding column.

Program:

- [* Transpose of a 4 x 4 matrix */

#include <stdio.h>
#include <conio.h>

main()

‘ in_t mat{4]{4], 1, ], temp ;
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clrser() ;
printf ( "\nEnter values for 4 x 4 matrix\n ") ;

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

{
for(j=0;j<=3;j++)
{ .
scanf { "%d", &matfi]fi] ) ; /* get values for the matrix */
}
}

/* print the matrix as entered */
printf { "\n\nThe matrix you entered is:\n" );

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

{ v
for(j=0;j<=3;j++)
printf ( "%d\t", mat[i]fi]) ;
printf ("\n");
}

/* Transpose the matrix */
or (1=0;i<=3;i++)

{
for(j=i+1;j<=3,++)
{
temp = mat[ijfj ; :
matfi]{i] = matffJ[il ; /* row interchanged with column */
matjj[i] = temp ;
}
}

/* Print the transposed matrix */
printf ("\n\nTranspose of the matrix is:\n" )

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

{

for(j=0;j<=3;j++)
printf { "%d\t", matilli]) ;
printf { \n" ) ;
}
printf { \n\n\n\n\nPress any key fo exit.." ) ;
getch( };

(c) Very often in fairs we come across a puzzle, which contains

15 numbered square pieces, which can be moved horizontally
or vertically. A possible arrangement of these pieces is shown
below: :

8 10 2 1
14 3 6 13
12 9 5

Figure 8.2

As you can see there is a blank at bottom right corner.
Implement the following procedure through a program:

Draw the boxes as shown above. Display the numbers in the
above order. Allow the user to hit any of the arrow keys (up,
down, left, or right).

If user hits say, right arrow key then the piece with a number
5 should move to the right and blank should replace the
original position of 5. Similarly, if down arrow key is hit, then
13 should move down and blank should replace the original

“position of 13. If left arrow key or up arrow key is hit then no

action should be taken.
The user would continue hitting the arrow keys till the
numbers aren’t arranged in ascending order.
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Keep track of the number of moves in which the user manages
to arrange the numbers in ascending order. The user who
manages it in minimum number of moves is the one who
wins. :
How do we tackle the arrow keys? We cannot receive them
using scanf( ) function. Arrow keys are special keys which are
identified by their ‘scan-codes’. Use the following function in
your program. It would return the scan code of the arrow key
being hit. Don’t worry about hov this function is written. We
are going to deal with it later. The scan codes for the arrow
keys are: '

up arrow key - 72 down arrow key - 80

left arrow key - 75 right arrow key — 77

/* Returns scan code of the key that has been hit */
#include <dos.h> ' _

getkey( )

{ Urion REGS 1,0
while ( tkbhit( ) )
i.h.af’1 =0;
int86 ( 22, &, &0 ) ;

return (0.h.ah ) ;

b

Program:

/* Video game : Shuffle */
#include <stdio.h>
#include <conio.h>
#include <dos.h>

#include "goto.c”

/" initialise the array for printing */

Chapter 8: Arrays

int arr{4][4] ={

{1,415 73,
{810, 2,11},
{14, 3, 6,13},
{12, 8,5, 0}
b
" main()
{

int row=3,col=3,tch;

clrser{ ) ;
boxes( ) ; /* function to draw boxes */

display{ ) ; /* function to display numbers */

while( 1)

ch= sgetkéy( }; [ returns the scan code of the key that has

been hit */
switch (¢ch)

case 80 : /* Down Arrow ¥/
if (row==0)

printf ("a" ) ;
break ;
} .

t = arr{row]icol] ;

arrfrowj[col] = arrfrow -1][col} ;

arrfrow-1]icol] = t ;
row--;

display( ) ;

Dreak ;

case 77 : [* Right Armow */
if {col==0)
{

printf ("a" ) ;
break ;

—
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t = arrfrow]jcol] ;

arrfrow]{col] = arrfrow]{col-1] ;
arrfrow[col-1] =t

COl--;

display( ) ;

break ;

case 72 /* Up Arrow ¥/

if { row ==3)
printf ("a" ) ;
break ;

}

t = arr[row]{col] ;

arrfrow][col] = arrfrow + 1][col]
arrfrow + 1]fcol] =t ;

row++

display( );

break ;

case 75 /* Left Arrow */

if (col == 3)
A
printf ("a") ;
break :
}

t=arrfrow][col] ;

arrfrow][col} = arrfrow][col + 1]
arrfrow]lcol + 1] =t ;

col++

display( ) ;

break ;

case1: /" Esckey
_ exit() ;
) v

check() ; /* Prints number of moves */
}

3

i
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)

check{ )
{ _
static int move =0 ;
int k=1,1,j;

move++ |
gotorc( 24, 30 ) ;
printf{ “no of moves = %d" , move ) ;
for(i=0;i<=3;i++)
{
for(j=0:;j<=3;j++)
{
if (arrfifi] ==0)
continue ;
else
if (arrfif] =)
k++
glse
return ;

)
‘}

exit( ).;
}

boxes( ) /* draws boxes using box drawing characters */

{

int r,c; /*row & column
clrser();

for (c=30;c<=42;c++)
{
for{r=8;r<=16;r+=2)
{
gotorc (1, ¢ ) ; /* function defined in file "goto.c" */
printf { "%c", 196 ) ;
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for(r=8,r<=16,r++)
for(c=30;c<=42;c+=3)
{
gotorc {r,c);
printf { "%c", 179) ;
}
}

for(c=33,c<=39;c+=3)
{

gotorc (8,¢);

printf ( "%c", 194 ) ;

gotorc ( 16,¢) ;
printf { "%c", 193 ) ;

3

for(r=10;r<=14;r+=2)
{

gotore (r,30);

printf ("%c", 195 ) ;

gotorc(r,42);
printf ( "%c" ,180) ;
}

for(r=10;r<=14;r+=2)
for(c=33;c<=39;c+=3)
A
gotorc(r,c);
printf ( "%c", 197 ) ;
}
}
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7

33

}

display() /* display numbers in the boxes */

gotorc {8, 30) ;
printf { "%, 218 ) ;

gotorc (8, 42);
printf { "%c’, 191 ;

gotorc ( 16,30 ) ;
printf ( "%c", 192) ;

" gotore (16,42 ) ;

printf ( "%c", 217 ) ;

intr=9¢=31ij;

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

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

(e} ==0)

{
gotorc (r,¢);
printf (" ") ;

else

{
gotorc (r,¢c);
printf { "%d", arrfif[i] ) ;

c=¢+3;
'
r=r+2,
c=31;




Let Us C Solutions

sgetkey( ) /* returns the scan code of the key that has been hit */
{

8

(d) Those

union REGS i,0;
while ( kbhit( ) ) ;
thah=0;

int86 (22,8i,8&0);
return (o.h.ah);

readers who are from an Engineering/Science

background may try, writing programs for following
problems.

(1) Write a program to add two 6 x 6 matrices. .

Program:

f* Program to add two 6 x 6 matrices */

#include <stdio.h>
#include <conio.h>

main( )

int mat1[8][6], mat2[6][6], mat3[s][6]. i,

clrser( ) ;
printf { "\nEnter values for first 6 x 6 matrix\n" ) ;
for(i=0;i<=5;{++)
{
for(j=0;j<=5;j++)
scanf ( “%d", &mat!{lfil )} ; /* Enter First Matrix
values */

}

printf { "\nEnter values for second 6 x 6 matrix:\n" ) ;

Chapter 8: Arrays - ) 155

for(i=0;i<=5;++)
{
for (j=0;] <=5, j¢+)
scanf ( "%d", &mat2[i}[jj ) ; /* Enter second Matrix
values */

}

f* print both matrices as entered */
printf ( "\nMatrices entered by you are: \nMatrix 1:\n" )
for(i=0;i<=5,i++)

{
for(j=0;j<=5;j++)
printf ( "%d\t", mat1[i][j] ) ; /* print each row ¥/
printf ("\n" }; /* new row on new fine */
}

printf ( "\nMatrix 2:\n" ) ;
for(i=0;i<=5;++)

{
for(j=0;j<=5;j+)
printf ( "%d\t", mat2[i]fj] ) ; /* print each row */
orintf ("\n" ) ; /* new row on new ling */
] :

* Calculate the sum of two matrices *
for(i=0;i<=5;i++)
{
for(j=0:]<=5; j++)
mat3{i][j] = mati{iJ{j] + mat2[il[i] ;
}

1" print the matrix with the sum */

printf { "\nThe new matrix after addition of the above two
matrices is:\n" ) ;

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

{
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for(j=0;j<=5;j++)
printf ( "%d\t", mat3fijfi} ) ;

printf ("\n");

printf ( "\nPress any key to exit..." ) ;
getch() ;

}

(2) Write a program to multiply any two 3 x 3 matrices.

FProgram:

f* Program to multiply two 3 x 3 matrices */

#include <stdio.h>
#include <conio.h>

main{ )
{

int mat1[3][3], mat2[3][3], mat3[3)[3], i, |, k, sum;
clrser( ) ;

7 get values for first matrix */
printf { "\nEnter values for first 3 x 3 matrix:\n" ) ;
for(i=0;i<=2;i++)
{
for (j=0;<=2;j++)
scanf ( "%c", &matt[il[]] ) ;

}

* get values for second matrix */
printf (-"\nEnter values for second 3 x 3 matrix:\n" ) ;
for(i=0;i<=2;i++)
{
for(j=0;j<=2;++)

scanf { "%d", &mal2lil[} ) ;

}

print the first matrix as entered *
printf ( "\nThe first 3 x 3 matrix entered by you is\n" ) ;
for(i=0;i<=2;i++)
J
t
for(j=0,j<=2;j++)
printf ( "%d\t", mat1(i[i} } ;

printf { "\n" ) ;
I

f*print the second matrix as entered */

printf ("\nThe second 3 x 3 matrix entered by you is:\n" ) ;

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

{ .
for(j=0;j<=2;j++)
printf { "%dt", mat2lf] ) ;
printf ("n");
}

I* calculate the product of the two matrices */
for(i=0;i<=2;i++)
[ A
for(j=0;j<=2;j++)
{

sum=0;

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

sum = sum + mat1[ij[k] * mat2(k][j] ;
mat3(iffj] = sum ; '

/* print the new matrix containing the product */
printf ( "\nThe product of the above two matrices is:\n" ) ;
for(i=0;i<=2;i++)

{
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for{j=0;]<=2;j++)
printf ( "%d\t", mat3(il[] ) ;

printf {"\n");
1
printf ("\n\nPress any key to exit..." ) :
geteh() ;

b

(3) Write a program to sort all th= elements of a 4 x 4 matrix.

Program:

1* Program to sort elements of a 4 x 4 matrix */

#include <stdio.h>
#linclude <conio.h>

main( )

{

int matf4][4], *am, i, }, k, t;

clrscr( )
printf (" Enter the elements of 4 X 4 matrix:\n") ;

for(i=0;i<4;i++)
{
for(j=0;j<4;j++)
scanf ( "%d", &maffilfj] ) ; /* get values for the matrix */
} B
/* print the matrix as entered*/ '
printf ( "THe 4 X 4 matrix entered by you is:\n" ) ;
for(i=0;i<4;j++)
{

for(j=0;j<4;j++)
printf ( "%d\", matfj[] ) ;
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}

printf { "\n" ) ;

I* sort the elements of the matrix ¥/
arr =mat; /* Base address of the matrix array */

for(i=0;i<15;i++) /* Number of passes */

{
for(j=i+1;j<16;j++)
{
f(*arr+i)>*(ar+j))
{
t=*(arr+i);
larr+i)="(arr+j);
(am+i)=t;
}
}
}

/* print the sorted matrix */
printf ( "\nThe sorted matrix is:\n" ) ;

for (i=0;i<4;i++)
{
for(j=0;j<4;j++)
printf ( "%a\t", matfif]) ;

printf ("\n" ) ;
}

printf ( "\ninPress any key to exit.." ) :
geteh();

(4) Write a program to obtain the determinant value of a 5 x
5 matrix.

Program.
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1* Determinant of a 3 x 3 matrix */

#include <stdio.h>
#include <conio.h>
#nclude <math.h>

main( )
{
©int a3)3], 1, j, k, sum, p;

clrser( ) ;
printf ( "\nEnter values for a 3 x 3 matrix\n" ),

for(i=0;i<=2;++)
{
for (j=0;j<=2;jr+)
, scanf ( "%d", &afil[j] ) ; /* get values for the matrix */
}
/* print the matrix as entered */

printf ( "\nEnter values for a 3 x 3 matrix:\n" )
for(i=0;i<=2;1++)

for (=0 <=2, j++)
prntf ("%t i) ;

printf ("\n" ) :
}
/* calculate determinant ¥/
sum=0;
j=1;
k=2:
for(i=0;i<=2;j++)
{

pP=pow(-1,i); /* library function included in "math.h" *

if (i==2)
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K=1;

sum = sum + ( alOlfi] " { a[1]f] * a2](k! - al2]f] * a[1]k]) ) *
p;
j=0;

}

printf { "\nDeterminant of the above matrix is: %d", sum B

pﬁntf ("\n\nin\ninPress any key to exit..." )
geteh{) ;
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Puppetting On Strings

Simple strings
[A] What will be the output of the following programs:

(a) main{)

char ¢[2]="A";
printf ( "\n%c", <[0});
printf ( "\n%s", ¢ ) ;

}

Output:

A
A

(o) main()
(

char s[] = "Get organised! learn C!"
printf { "\n%s", &s(2] ) ;

printf { "\n%s", 5} ;

printf ( "\n%s", &s ) ;

printf ( "\n%c", s[2] ) ;

}

Output:

t orgainsed ! learn ¢ {!

163
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get organised ! earnc Il
get orgainsed !learn ¢ 1l
t

(¢) main()
{

char s[] = "No two viruses work similarly" ;

inti=0; :

while (sf]1=0)

{ .
printf ( "\n%c %c",s{il, (54 1)) :
printf ( "\n%c %c”, {[s], *(1+%));
-+

{d) main()
{

char s[|="Churchgate: no church no gate" ;
char {[25];

char *ss, *tt;

SS=§;

while ( *ss 1=10")
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*Set+ = Hft
printf { "\n%s", t};

Cutput,
garbage string
{e) main{)

{
char s{]="Mumbadevi";
char {25];
char *ss, *t;
S$=5;

while ( *sg++ = *tt++ ) ;
printf ( "\n%s", t) ;
!

Output:
garbage string

[B] Point out the errors, if any, in the following programs:
{2) main()

int arr[]={"A,'B,'C, D'};
int i;
for(i=0;i<=3;i++)
printf { "\n%d", arr(i] } ;
}

No Error.
(b) main()

{

char arr[8] = "Rhombus" ;
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inti:

for(i=0;i<=7;i++)
printf ( "\n%d", *arr) ;
arr++

}

Error. arr cannot be incremented.

[C

—

Answer the following:

(a) "A"Is astring while 'A'is a character.

(b) Astring is terminated by a null character, which is written as ‘A0
{c) The array char name[10] can consist of a maximum of  characters.

{(d) TrueorFalse:

The array elements are always stored in contiguous memory locations.

Answer:True

{e) Which is more appropriate for reading in a multi-word string?

gets() printf( ) scanf( ) puts( )
Answer:

gets()

(f) If the string "Hackers have put us on hit list" is fed to the following set of
scan;‘( ) statements, what will Be the contents of the array s in each
case’

static char s[30] ;
scanf( "%s”", &s[2]);
scanf ("%s", s ) ;

(D]

(a)

scanf ( "%s", &s )
scanf { "%c", &s{2
scanf{ "%c", &s};

)

3

Answer:

\0\0Hackers\0\0\0\0\O\G\O\O\O\OA\D\O\\ONVOACYOAGA OO
have\Okers\0\0\O\\O\O\O\O\O\O\O\O\OA\D\OA\OAD\DAGAOAD
put\0\Okers\O\O\O\O\O\O\O\O\O\OAO\OAO\OA\OAO\OAOAGAD
pu \0\0kers\O\0\O\\O\O\O\O\\O\\O\O\OAD\OAO\OAOAOAD
uu \0\0kers\O\O\O\O\ WO\ W\ OO\ VDL O\AOVOA\DADAD

Answer the following:

Observe the purpose of the functions given in Figure 9.2 and
write your own functions (like say, xstrlen, xstrupr etc.) which
imitate these standard library functions.

Pro-gram ;

f* strcat( ), stremp( ), strupr( ), striwr(}*/

#include <stdio.h>
#include <conio.h>

main( )
|

- static char str1{100] = "Hype and Hassels" ;
‘static char str2[100]="Hype and Hoopla" ;
int 1, ‘ o

clrser{ ) ;

xstrupr ( str1 ) ;
printf ( "Conversion to Upper Case: %s\n’, str1);

xstriwr ( str1);
printf { "Conversion to Lower Case: %sin", str1);



Let Us C Solurions

['=xstromp (stri, str2) ;
printf ( "Comparison Of Strings: %d\n”, 1) ;

xstreat (stri, str2 ) ;
printf ( "Concatenation: %s", str1 ) ;

printf ( "\mMn\n\n\nPress any key to exit...”) ;
~geteh( ),
}

xstrupr ( char *s ) /* conversion to upper case */
{ .
while ( *s I=10")
{
if(*s>=97 && *s <= 122)
*§="5-32:
S++;
1
}

xstriwr ( char *s ) /* conversion to lower case */
{
while (*s 1="0")
{
L f(*s>=658&&*s<=90)
*s=%s+32;
St+
}
}

xstremp (char *s, char *t) /* comparison of strings */
{
while (*s == *t)
{
if(*s =="0"' && *t =="\0')
return (0);
else

{
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(b)

SH+
t+
}
}

retum (*s-*t);
}

xstreat ( char *s1, char *s2 ) /* concatenation of two strings */

{

s1 =51+ strlen { s1 V) ; /" go toend of 1 st string ¥/
while (*s2 1=\(")

{
*$1=%52:
s1++;
S2++;

}

*s1=10';

Following program. uses certain functions. Observe the
sample run of this program and write down the code for these
user-defined functions.

main{)
{
char mess[] = "Do not blame me, | never voted VP"
char newmess[7];
xleft ( mess, newmess, 6 ) ;
printf ( "\n%s", newmess ) ;
xright { mess, newmess, 6 ) ;
printf { "\n%s", newmess ) ;
xsubstr ( mess, newmess, 8,5 ) ;
printf ( "\n%s", newmess ) ;

}

The Output of this program would be...
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Do not
ted VP
blame

Program:

I* Functions xleft( ), xright( ), xsubstr{ V¥

#include <stdio.h>
#inciude <conio.h>

main( )

{

}

static char mess| ] = "Do not biame me, | never voted VP";
char newmess7];

clrscr( ) ;

xleft ( mess, newmess, 6 ) ; /* extract 6 characters from left */
printf ( "%s\n", newmess ) ;

xright { mess, newmess, 8 ) ; /* extract 8 characters from right */
printf ( "%s\n", newmess ) ;

xsubstr { mess, newmess, 8, 8 ) ; /* extract 8 characters starting at
8th character */
printf ( "%s\n", newmess ) ;

printf ( "\nin\n\n\nPress any key to exit..." ) ;
geteh() ;

xleft { char*s, char ™, int n ) /* extract n characters from left */

{

inti;
for{(i=0;i<n;i+t)
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=75,
st+:
t++;
}
*t = |‘\0( ;
}

xright ( char *s, char *, intn) /* extract n characters from right */

{
inti;
s=s+strlen(s)-n;

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

{
*t = ts ;
St+:
f++;

}

=10,

}

/* extract n characters from the string starting at a given position */
xsubstr (char s, char ™, int posi, int n)

{
int i,
s=s5+posi-1;
for(i=0;i<n;i++)
*, =*s;
S+t
f++;
*=N0
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(¢) Write a program that will print out all the rotations of a string
typed into it. For example, the rotaticns of the word "space”
are: :

space paces acesp cespa espac

Program:

P Print all rotations of a string */

#include <stdio.h>
#include <conio.h>

main( )
{
char str{20];
inti,j,n;
char *s;
clrser() ;
printf ( "Enter a string " ) ;
scanf ( "%sf, str);
n = strlen ( str) ; 7 length of the string entered */

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

{

s = &strii] ;
for(j=1,] <=stren(str) ; j++)
{

printf { "%c", *s ) ;

S+t

if (*s==10")

S =sir;

}
printf { "\n" ) ;
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1
!
printf ( "\n\n\n\n\nPress-any key to exit...” ) ;
getch();
)

(dy Write a program that replaces two or more consecutive blanks
in a string by a single blank. For example, if the input is

Grim retun  to the  planet of apes!!
the output should be

Grim retumn to the planet of apes!!

Program:

/* Replace more than one blank with a single blank */

main{ )
{

static char mess[]="Grim returnto the planet of apes";
* char newmess[50];

char *s,*t;

int i, 1;

clrser( ) ;

5 =mess;
t=newmess;
f=stren(s);

for(i=0;i<=11;i++)
{
if(*s=="") /* check for ablank */
{ _
f(Xs+1)k="")
{
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t="s,

t+4+
S+
else

*t = *S ;
t++
S+t

}
}
ﬁt - 5\01‘;

"nOriginal Statement: %s\n", mess ) ;
"\nModified Statement: %s\n", newmess ) ;
"\n\n\n\n\nPress any key to exit..." ) ;

)i

printf

printf

printf

getch
}

Two dimensional array, Array of pointers to strings

o — — —

[E] Answef the follé,wing:

(@) How many bytes in memory will be occupied by the
following array of pointers to strings? How many bytes would
be required to store the same strings, if they are stored in a
two-dimensional character array?

char *mess[]={

"Hammer and tongs",
"Tooth and nail",
"Spit and polish”,
"You and C'

)

[F]

(a)

Answer:

58 bytes for storing strings using array of pointers
68 bytes for storing strings using two dimensional array

Can an array of pointers to strings be used to collect strings
from the keyboard? If not, why not?

Answer:

No, because when we use array of pointers it becomes
necessary to initialise it at the time of declaration. And hence
its storage class automatically becomes “ static .

Answer the following:

Write a program to count the number of ‘¢' in the following
array of pointers to strings:

char *s{]={ -
"We will teach you how to...", -
"Move a mountain”,

"Level a building",

"Erase the past”,

"Make a million”,

"..all through CI"

b
Program:
/* Calculate number of €'s in an array of pointers to strings */

#inciude <stdio.h>
#include <conio.h>

main( )

{
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)

static char *s[]={ :
"We will teach you howio .....",
"Move a mountain”,

"Level a building",

"Erase the past",

"Make a miliion",

".....all through C 1"

char *p;
int i, count=0;

glrser( ) ;
for(i=Q;i<6;*+) /*Loop for number of strings */
p=s[]; /* Base address of each string */

while(*p)
printf ("%c", *p); :
f(*p=="¢) /* Chegk for character 'e' */
count++ ; /* count of occurence of 'e’ */
p++; [* next character in the string */

printf { "\n" ) ;
printf ( "\n\nTotal number of '&' = %d", count )

printf { "\n\n\n\ninPress any key to exit..." )i
getch() ; .
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(b) Develop a program that recetves the month and year from the
keyboard as integers and prints the calendar in the following
format.

March 1995

Mon Tue Wed Thu Fri Sat Sun
1 2 3 4 5

6 7 8 9 0 11 12

13 14 15 16 17 18 19

20 21 22 23 24 25 26

27 28 29 30

Note that according to the Gregorian calendar 01/01/1900 was
Monday. With this as the base the calendar should be
generated.

Program:

1* Program to display calendar of any year */

#include <stdio.h>
#include <conio.h>
#include "goto.c"

static char *months{] = {
"January",
‘February”,
"March”,
"Apr”ﬂ’
"May"’
"June’,
"July",
"August”,
"September”,
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"October”,
"November",
"December”

b

main( )

{

static int days{12] = { 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};
long int ndays, Idays, tydays, tdays

int d, i, m, fday, y;

char ch;

chrser( ) ;

printf ( "Enter year(1900 onwards) & month (number): " ) ;
scanf ("%d %d", &y, &m ) ;

ndays= (y-1)* 365!
ldays =(y-1)/4-(y-1)/100+(y- 1)/400
tdays = ndays + Idays ;

if((y%100==08&y%400==0)]|(y%4==08&
y%1001=0)) ‘
days[1]=29; -

else
days[1] = 28;

- d=days[m-1};

}

tydays =0;

for(i=0i<=m-2;+)
tydays = tydays + daysi ;

tdays = tydays + tdays :
fday = tdays % 7
cal (y, m, fday, d);

cal (intyr, int mo, intfd, int da)
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inti,r,c;
char a;

clrser( ) ;

gotorc (2,25);

printf ( "%s %d", months{mo—1] yr);

gotorc (5,5) ;

printf (* )
gotorc (6,10); .
printf ("Mon Tue Wed Thu Fri Sat Sun");
gotorc (7,5);

printf (" ")
r=9;

c=11+6*fd,;

for (i=1;i<=da;i++)

{

gotorc (r,¢);
printf { "%d", i ):
if(c<=41)
C=C+6;
else
{
c=M;
r=r+1;

}

}
gotorc (15,5) ;
printf (" ")

printf ( "\n\n\in\n\nPress any key to exit..." ) ;
getch();
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{¢) Modify the above program suitably so that once the calendar
for a particular month and year has been displayed on the
screen, then using arrow keys the user must be able to change
the calendar in the following manner:

Up arrow key : Next year, same month

Down arrow key : Previous year, same month

Right atrow key @ Same year, next month

Left arrow key  : Same year, previous month

If the escape key is hit then the procedure should stop.

Hint: Use the getkey( ) function discussed in Chapter 8,
problem number[L](c).

Program.

/* Program to display calendar of any year ¥/

#include <stdio.h>
#include <conio.h>

#include "goto.c”

static char *months]] = { _
"January”,
“February”,
"March",
“April",
"May",
"Jung”,
"July”,
"August’,
"September”,
"October",
"November",
"December”

main( )
{
static int'days{12] = [ 31, 28, 31, 30, 31, 30, 31, 31, 30, 31,30, 31} ;
long int ndays, Idays, tydays, tdays ;
int d,i,m, fday, y;
char ¢ch;

cirser( ) ;

printf ( "Enter year(1900 onwards) & month {number): " ) ;
scanf { "%d %d", &y, &m ),

while (1)

{
ndays = {y-1)*365;
idays=(y-1)/4-(y-1)/100+(y-1)/400;
tdays = ndays + ldays ; /* Total days */

f* check for leap year */
f((y%100==08&&y%400==0)}|
{(y%4==088Yy%100!1=0))
days{1] = 29 ; /" days[1] = February */
glse
days[1]=28;

d = days{m-1];
tydays =0

for(i=0;i<=m-2;i++)
tydays = tydays + daysli] ;

tdays = tydays + tdays ;

fday = tdays % 7 ;

cal(y, m,fday,d);

ch = getkey() ; /* collects keyboard input */
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}

switch (ch)

{ -

case 77 : /* right arrow - next month */
ff{m==12)

y++

m=1,;
}
else

m++;
break ;

case 72: [* Up arrow - Next year */
y+t;
continue ;

case 75 [* Left Arrow - previous month */
f(m==1)

¥

m=12:
}
else

M-~
break ;

case 80 : /* down arrow - previous year */
y-1
continue ;

case 1: /* Escape to exit */
exit() ;
}
}

cal (intyr, intmo, intfd, int da)

{
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intirc;
char a;

clrser{ )

gotorc (2, 25);

printf ( "%s %d ", months[mo-1], yr} ;

gotorc (5,58);

printf ( ")
gotorc (6, 10);

printf ("Mon Tue Wed Thu Fri Sat Sun");

gotorc (7,5);

printf { " . ")
r=9,;

c=11+6%fd;

for(i=1;i<=da;i++)

{

gotorc (1, ¢ ) ;
printf ( "%d", i) ;
if(c<=41)

C=ct6;
else

c=11,
r=r+1;

}

}

gotorc ( 15,5) ;

printf{ " ")
gotorc (17, 11);

printf ( "UP - Next Year DOWN - Prev Year" ) ;
gotorc (18, 11);

printf ( "RIGHT - NextMonth ~ LEFT - Prev Month" ) ;
gotore ( 20, 27 );

printf { "Esc - £xit" ) ;
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(d) Write a program to reverse the strings stored in the following
array of pointers to strings:

char *s[]={
"To erris human...",
"But to really mess things up.. ",
*One needs to know CII"
b

Hint: Write a function xstrrev ( string ) which should reverse
the contents of one string. Call this function for reversing each
string stored in s.

Program:

/* Reverse strings stored in an array of pointers ¥/

#include <stdio.h>
#include <conio.h>

main( )

{

static char *s[] ={
"To ere is human...",
"But to really mess things up...",
"One needs to know C "

int i,
clrser( ) ;
for(i=0;i<=2;i++) /* Three strings to be fraversed */
{ xstrrev (sfi] ) ;
printf ( "%s\n”, sfi] ) ;

printf { "\ninin\n\nPress any key to exit...” )
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getch();
}

xstrrev ( char *ss)

{ .
int [i;
char *tt, temp;
I=stden(ss);
ft=ss+l-1;

for{i=1;i<=V2;i++)

{.
temp ="ss ;
*ss= Mt
*tt=temp;
SS++ X
tt--;

}
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Chapter 10
Structures

[A] What will be the output of the following programs:

(ay main{)

{

struct gospel

{
int num ;

char mess1{50] ;
char mess2{50] ;
pm;

m.num =1;
strepy ( m.mess1, "if all that you have is hammer" ) ;
strcpy { m.mess2, "Everything looks like a nail" ) ;

/* assume that the strucure is located at address 1004 */
printf { "\n%u %u %u", &m.num, m.mess1, m.mess2 } ;

}

Cutput:
Address of each structure element would be printed out

(b) struct gospel
{

int num;
char mess1{50] ;
char mess2[50] ;

187
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ym1={2,"if you are driven by success",
"make sure that it is a quality drive”
b ‘

main{ )

{
struct gospel m2, m3 ;
m2=m1;
m3=m2;

printf { "\n%d %s %s", m1.num, m2.mess1, m3.mess2)

}
Output:

2 If you are driven by success make sure that it is a quality drive

[B] Point out the errors, if any, in the following programs:

(a) main()

{

struct employee

char name[25] ;
int age;
float bs;
b
struct employee e ; ‘
strcpy ( e.name, "Hacker" ) ;
age=25;
printf ( "\n%s %d", e.name, age ) ;

}

Error. struct employee definition should be followed by a ;

age cannot be accessed directly . Use e.age.
(b) main()
{

struct

R

Chapter 10: Structures

189

©

CY

char name[25] ;
char language{10i;
b
struct employee e = { "Hacker", "C" };
printf { "\n%s %d", e.name, e.language ) ;
}

Error. %s should be used for printing e.language.

struct virus

{

char signature[25] ;
char status{20];

int size;
pvi2l={
"Yankee Doodle”, "Deadly”, 1813,
"Dark Avenger", "Killer", 1795
b
main( )
{
inti;

for(i=0;i<=1;i++)
printf ( "\n%s %s", v.signature, v.status } ;
}

Error. While printing signature and status, v[ i ].signature and

v{ 1 ].status should be used.

struct 5

{

char ¢ch;

int i;

float a;
|3

main( )

struct s var={'C', 100, 12.55};
f(var); :
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g{&var);
{1 Answer the following:

}
f(structsv)
{ i {a) Ten floats are to be stored in memory. What would you
printf { "\n%c %d %", v->ch, v->i,v-> 3 ): prefer, an array or a structure?
}
g (structs*v) : Answer:
{
An array

printf { "\n%c %d %f", vich, v.i, v.a )
} (b} Given the statement,

Error. In function f{ ). dot operator should be used to access
structure elements, while in function g( ) -> operator should
be used to access structure elements.

maruti.engine.boits = 25 ;

which of the following is true?

(e) structs
{ 1. structure bolts is nested within structure engine
int i: 2. structure engine is nested within structure maruti
structs *p ; 3. structure maruti is nested within structure engine
. 4. structure maruti is nested within structure bolts
main( ) ‘
{ Answer:
struct s vart, var2 ; 1. structure bolts is nested within structure engine
varli=100:
var.i=200; (c) State True or False:
vart.p =&var2 ; : . .
var2 g - &var? . 1. All structure elements are stored in contigucus memory
} printf ( "\n%d %d", vart.p > var2p>i): locations.
Answer: True
No Error.

2. An array should be used to store dissimilar elements, and
a structure to store similar elements.

Answer: False
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3. Inan array of structures, not only are all structures stored
in contiguous memory locations, but the elements of
individual structures are also stored in contiguous
locations.

Answer: True

struct time

{

int hours

int minutes :

int seconds ;
H _
struct time *tt ;
tt=4&t;

Looking at the above declarations, which of the following
refers to seconds correctly:
1. tt.seconds

2. (*t).seconds

3. time.t
4. tt->seconds

Answer;

4. tt->seconds

Chapter 11
Input/Output In C

Console /O

[A] What will be the output of the following programs:

(a) main() ,,

{

char s[]="Aw what the heck";
printf ( "\n%s", s ) ;

printf { "\n%s", s[3] ) ;

printf ( "\n%s", &s[3] ) ;

}

Output:

Aw what the heck
garbage
what the heck

(b) main()
printf { "\n%s", "Bit by bit | take abyte..." ) ;

printf { "\n%s", "As quiet flows the Don corleone” ) ;

}

Cutput:

Bit by bit | take a byte...
As quiet flows the Don corleone

193
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I3

{c

(d)

char *m{ ]= {

"Our soccer is pathetic”,
*Qur politics is a scoundrels game®,
*Qur economy is Ram bharose”,
"Prices have blown through the roof top",
"C seems to be the only plus point!f*
¥

main( )

{

int i;

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

printf ( "\n%s", m(i] ) ;
} .

Output:

Our soccer is pathetic

Our politics is'a scoundrels game

Our economy is Ram bharose

Prices have blown through the roof top
C seems fo be the only plus point !f

char p[ ] = "The sixth sick sheikh's sixth ship is sick”;

main( )
{
inti=0;
while ( p[i] I=0")
{ .
putch (plif);
4+
}
}
Output:

The sixth sick sheikh's sixth ship is sick

{B} Point out the errors, if any, in the following programs:

(a) main()

{
char name[40], prof[25];
puts ( "Enter name of your favourite footballer" ) ;
scanf ( "%s", name ) ;
puts ( “Enter your profession” ) ;
scanf ( "%s", &prof[0] ) ;
}

No Error.

(b) main()
{
char message[25] ;
puts ( "Enter any messagein” ) ;
gets ( "%s", message ) ;

}

Error. Format specifier %s cannot be used in gets( ) function.

(c) main()

{
char key;
puts ( "press any key..." );
scanf ( "%c", &key ) ;

}

No Error. But use of getch( ) in place would have been more
logical.

(d) main()
{

char s[]="Viruses at last" ;
printf { "\n%s", &s[0] ) ;
printf { "\n%s", &s[5] ) ;
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(e)

®

[C]

}

No Error.

main( )

{

char *mess[5];
for(i=0;i<5;++)
scanf ( "%s",-messfi] ) ;
}

Error. i undefined. Moreover when we use an array of
pointers to strings the array should be initialised where it is
declared.

main( )

{

int i;

float |;

scanf ("%d\n%f", &, &) ;
}

No Error. but still usage of \n is not recommended in scanf( ).
Answer the following:

To receive the string "We have got the guts, you get the
glory!!" in an array char str[100] which of the following
functions would you use?

1. scanf( "%s", str);
2. gets(str);

3. getche (str);

4. fgetchar (str);
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{b)

{c)

Answer:

2. gets()

Which function would you use if a single key is to be received
through the keyboard? ‘

1. scanf()
2. gets()

3. getche()
4. getchar()
Answer:

3. getche()

If an integer is to be entered through the keyboard, which
function would you use?

1. scanf()
2. gets()

3. getche()
4, getchar()
Answer:

1. scanf{)

If a character string is to be received through the keyboard
which function would work faster?

1. scanf()
2. gets()

Answer:

2. gets()
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(e) What is the difference between getchar( ) fgetchar( ), getch{)
and getche( )?

Answer:

All receive a character from keyboard. There are minor
differences in them :

getch() : Receives a character from keyboard without

echoing it on the screen

getche( ) : Receives a character from keyboard and echos it

on the screen

getchar() : Receives a character from keyboard, but it is

necessary to hit the enter key after the character.

fgetchar( ): Same as getchar( ). getchar( ) is a macro whereas

fgetchar( ) is a function.

() The format string of a printf( ) function can contain:

L. characters, conversion specifications and escape
sequences

2. character, integers and floats

3. strings, integers and escape sequences

4. Inverted commas, percentage sign and backslash
character

Answer:

1. Characters, conversion specifications and escape

sequences

(9) A field width specifier in a printf( ) function:

1.
2.
3.

controls the margins of the program listing
specifies the maximum value of a number
controls the size of type used to print numbers
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(D]

@

4. specifies how many columns will be used to print the
number

Answer:

4. Specifies how many columns will be used to print the
number

Answer the following:

Write down two functions xgets( ) and xputs( ) which work o
similar to the standard library functions gets() and puts( ). o

Program:

I* Function xgets( ) and xputs( ) */

#include <stdio.h>
#include <conio.h>

main( )

{

- char sent[100] ;
cIrscf( )

xputs ( "Enter a sentence ... " ) ;

Xgets ( sent ) ;

printf ( “\n\n" ) ;

Xpuis (sent ) ;

printf ( “\m\n\n\n\nPress any key to exit.." ) ;
geten( ) ;

}

xputs ( char *s )

{

while(*s)



Let Us C Solutions

Chapter 11: Input/Output In C

200
{
putch (*s);
S+ ;
}
}
xgets { char *s)
{
inti;
charch;
for (i=0:i<=98: i++)
{
ch = getche( ) ;
if (ch=="r)
*s=\0';
. break;
}
if(ch=="b")
{
printf (" \b"} ;
-
s
}
else
{ ,
*s=ch;
S+
}
}
}

(b) Write down a function getint( ) which would receive a
numeric string from the keyboard, convert it to an integer
number and return the integer to the calling function. A

sample usage of getint( ) is shown below:

main{ )
{
int a;
3= getint( };
printf { "you entered %d", a ) ;

Program.

/* Function getint( ) */
main( )
{

int a:

clrser{ ) ;

printf { "\nEnter a numeric string..." ) :

a=getini( ) ; :
printf ( "\nYou entered %d", a) ;

N ST
e !

printf ( "\nin\n\n\nPress any key to exit..." ) ;

getch();
}

getint( )

{
char str{6];
int i, ],k val:

I=0;
while(i<=5)
{

strfi] = getche( ) ; /* string input from keyboard */

ff{striij=="")

strli] ="0";
brea_k ;

}
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if ( strfi} == "\p') }
{
i Error. fp should be declared as FILE *p Use = in the
printf ("\b") ; statement to open the file.
}
eiseiH , {cy #include <stdio.h>
) _ main( )
val=0; {
k=1, | | | FILE *fp
for(j=i1;j>=0;}-) char ¢:
{ ‘ R _ ’ fp = fopen ("TRY.C",'r");
val = val + (strj]-48) "k ; /* convert to numeric value */ if (fp==null) '
k=k*10;
} : puts { "Cannot open file" ) ;
return {val ) ) exit();
}
i ' . while ((c=getc (fp))!= EOF)
Disk /O, arge, argv . putch (¢}
_ i fclose (fp);
[E] Point out the errors, if any, in the following programs: }
(&) main() Error. NULL should be used instead of nuil.
FILE *fp ‘s (d) #include <stdio.h>
fp = fopen ("TRY.C", "r"}; _ _
fclose (fp ) ; Enam( )
} FILE *fp, *ft;
Error. "stdio.h" has not been included. fp = fopen ("TRY.C", 7' )

fp = fopen ( "TRIALC", ")
fclose (fp, ft);
{(b) main ( )

{ FILE fp - Error. Both the files are being peinted to by fp.
fp== %E)en ("YOURS", "w"); Separate fclose{ ) should be used for closing two different
- e files.

fclose {(fp);
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{e) main ( int ac, char *av] ])

printf { "\n%d", ac ) ;
printf ( "\n%s", av{0] ) ;
}

- No Error.

[Fl Answer the following:

(a) The macro FILE is defined in which of the following files:

1. stdlib.h
2. stdioc
3. io.h

4. stdio.h
Answer:

2. stdio.h

(b) State True or False:

1. The disadvantage of High Level Disk IO functions is
that the programmer has to manage the buffers.

Answer:.False

2. Ifafileis opened for reading it is necessary that the file
must exist.

Answer: True

3. Ifafile opened for writing already exists its contents
would be overwritten.
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Answer: True

4,

For opening a file in append mode it is necessary that the
file should exist.

Answer: False

(c) On opening a file for reading which of the following activities
are performed:

1. The disk is searched for existence of the file:

2. Thefileis brought into memory.

3. A pointer is set up which points to the first character in
the file.

4. All the above.

Answer:

4. All the above

(d) Which of the following are the correct ways of opening a file

1.

#inciude <stdio.h>
main{ ) ‘

}

FILE*t;

char filename[30];
scanf ( "%s", filename )
t="fopen ( filename, "r");
flose (t);

#include <stdio.h>
main( )

}

FILE *t .
t=fopen ("jazz.c","r");
folose ()
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3. #include <stdio.h>
main ( int arge, char *argv{ })
FILEt;
t="fopen (argv(1]}, "),
fclose (1} ;
-
4, Allthe above.
Answer:

4.  All the above

[G] Answer the following:

(a) Write a program to count the number of words in a given text
file.

Pfoéram :

1* Program to count total no. of words in a file */

#include <stdio.h>
#include <conio.h>

main( )

{

I* Maximum 67 characters allowed in file name including path */
char str[80], filename[67], ch ;

int blanks, i, len ;

FILE *fs ;

clrser( ) ;

puts ( “Enter filename: " );

gets ( filename ) ;

fs = fopen ( filename, "r" ) ; /* read only mode ¥/
if (fs == NULL ) '

{
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puts ( "Cannot cpen file" ) ; ,
printf ( "\m\n\n\ninPress any key to exit..." )
geten() ;

exit( ) ;

}

/* count number of spaces in the file */
blanks =0 ;

while ( fgets ( str, 100, fs ) I= NULL)

{

len'= strlen (str)-2:
for(i:O;i<!en;i++)

{
if (strfil =="" && stri+1] 1= ")
blanks++ :
} .
blanks = blanks + 1 :
}
felose {fs ) ;

printf ( "Number of words ... %d *, blanks )

printf ( "\n\n\n\n\nPress any key to exit..." ¥,
getch( ) ;

(b) Write a program to store every character typed at the
keyboard into a file. The procedure should come to an end as
soon as the character ~ is hit from the keyboard.

Program.

/* Store every character typed at the keyboard info a file */

#include <stdio.h>
#include <conio.h>



Let Us C Solutions

main{ )

{

char filenamel67];
FILE *fp;
char ¢h;

clrser( ) ;
puts ( "Enter file name ") ;
gets (filename);

fp = fopen ( filename, "W" ) ; /* write mode ¥/
if (fp==NULL)
{

puts ( "Can not open afile" ) ;

printf ( "\n\n\in\n\nPress any key to exit.." ) ;
getch(};

exit( ) ;
}
else
{
printf ( "\nType some sentences..." ) ;
printf ("\nType a '~ fo stop.\n" } ;

}

while (( ch = getche( ) ) I="~") /* input from keyboard */

{
if (ch=="\)

printf ("\n");
putc (\n',fp);
continue ;

}

else
putc (¢h, fp ) ;
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}

puts ( "nFile successfully created & saved" ) ;

printf ( "\n\n\n\minPress any key to exit..." ) ;
geteh() ;

fclose (fp) ;

(c) Write a program to remove all blank lines from a file.

Program:

{* Program to remove all the blank lines from a file */

#include <stdio.h>

#include <conio.h>

#define PRINTABLE 1
#define NOT_PRINTABLE O

main ( int arge, char *argv[}) |

FILE *fs, ™t .
char ch, str{100};
int i=0, line;

clrser() ;
flargc!=3)
{

puts ( "insufficient No. of parameters ... " );

exit(); -
}
fs =fopen (argv[1], ") ; /* source file - read only mode */
if (fs == NULL )

puts ( "Cannot open source file ... " ) ;
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printf ( "\nninininPress any key to exit..." }
getch();

exit( };
}
ft = fopen (argv(2], "w" ) ; /* target file - write mode */
if (ft==NULL)
{

puts { "Cannot open target file ... " ) ;
printf ("\nin\nininPress any key to exit..." ) ;
getch() ;

fclose (fs ) ;
exit() ;

}

fine = NOT_PRINTABLE :

while ((ch =getc (fs)) 1= EOF)
{ ‘

if (ch i="n")

{
strfij=ch;
++;

if(chl=""8&ch =)
line = PRINTABLE :

continue
}
else
{
str{i] =\0';
if ( ine == PRINTABLE )
{ :
printf ( "%s\n", str)
fprintf ( ft, "%s\n", str) ;
line = NOT_PRINTABLE ;

}
i=0:
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fclose (fs ) ;
fclose (ft):

printf ( "\nMission Accomplished. " ) ;
printf ( "\p\n\n\ninPress any key to exit.." ) ;
geteh( ),

(d) Write a program to remove all comments from a C program
file. :

Program:

* Remove comments from a C program */

#include <stdio.h>
#include <conio.h>

FILE *fs, *ft;

main ()

{

[ Maximum 67 characters allowed in file name including path */
char source[67], target[67];
intcd;

puts ("Enter Cfile name ..." ) ;
gets { source ) ;

fs = fopen (source, 'r" ) ;

if (fs==NULL)

{

puts ( "Cannot open source file ;") ;

printf ( "\m\n\n\n\nPress any key to exit..." ) ;
getch();
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puts ( "Enter target file name : ") ;
gets (target ) ;

ft = fopen ( target, "w" ) ;

if (ft==NULL)

puts ( "Cannot apen target file ... " )
felose (fs) ;

printf ( "\n\n\min\nPress any key to exit..." );

- geteh();

exit();

}

while ( (¢ =gefc (fs)) I= EOF)
{
f{c==")
{
f((d=getc(fs))==")
incomment( ) ;
else
{
fprintf ( ft, "%c", ¢) :
forintf  ft, "%c", d) ;
o
}
else
fprintf ( ft, "%c", ¢ ) ;
}

- flose (fs);

fclose (ft):

printf { "\nMission Accomplished. Y,

printf ( "\n\nin\n\nPress any key to exit..." )
geteh();
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incomment( )

{
L

int ¢.d;

c=getc(fs);

d=getc(fs);

while (c!=""]|d="")

. .
c=d;
d=getc(fs);

noo

}
}

(e) Write a program to display the contents of a text file on the
screen. Make following provisions: :

Display the contents inside a box drawn with opposite corner
co-ordinates being ( 1, 0) and ( 23, 79 ). Display the name of
the file whose contents are being displayed, and the page
numbers in the zeroth row. The moment one screenful of file
has been displayed, flash a message 'Press any key...' in 24"
row. ‘When a key is hit, the next page's contents should be
displayed, and so on till the end of file.

Program:

/* Display the contents of a file */

#include <stdio h>
#include <conio.h>
#include "goto.c”

main ( int argc. char *argv]])
FILE "fp -

char ¢h:
int pg=1.r=2c="1
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clrscr( ) ;
iflargcl=2)

puts ( "Insufficient No. of parameters ... *);
printf ( "\nininin\nPress any key to exit..." ) ;

getch();
exit();

}

fp = fopen (argv(1], 'r' ) ;

if (fp==NULL)

{
puts ( "Cannot open source file ... "} ;
printf { "\n\ninininPress any key to exit..." ) :
getch() ;

©oexit();

}

printf ("gft" )

cls();

drawbox (1,0, 22,79);

gotorc (0,0);

printf ( "Filename : %s", argv[1]) ;
gotorc (0,65 ) ;

printf ( "Page :- %d", pg ) ;

while (( ch = getc(fp) ) I= EOF)
{
if (chi="n")
{
gotorc(r,¢);
printf ( "%c", ch ) ;
Ct++;
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else
{
T+
c=1,;
if(r>20)
{
pQ-H- ;
r=2,
gotorc (23,0}
puts ("Press any key ... ") ;
getch();
cls() ;
drawbox (1,0, 22, 79) ;
gotorc {0, 0);
printf ( "Filename : %s", argv[1]);
gotorc (0, 65) ;
printf ( "Page : %d", pg ) ;
}
}
}
getch( ) ;
fclose (fp);
}
drawbox (int a,int b, int i, int )
{
int x, k;

gotorc (a,b);
printf { "%c", 201 ) ;
gotorc (i,b);
printf { "%c", 200 ) ;
gotorc (1,§);
printf ( "%c", 183 ) ;
gotorc (a,j);
printf { "%c", 187 ) ;

for{x=a+1:x<=i-1;x++ )

[N}

n
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golorc {x,b);
prinif ("%c", 188 ) ;
gotorc ( X, j);
printf { "%c", 186 ) ;

}
for(k=b+1;k<=j-1;kt+)
{

gotorc {3,k };

printf { "%c", 205 ) ;

gotorc {1, k) ;

printf ( "%c", 205 ) ;
)

}

(i Write a program to encrypt/decrypt a file using:

(1) An offset cipher: In an offset cipher each character from
the source file is offset with a fixed value and then
written to the target file. '

For example, if character read from the source file is 'A’,
then convert this into a new character by offsetting 'A' by
a fixed value, say 128, and then writing the new character
to the target file.

Program:
* Encrypt / Decrypt a file using offset cipher */

#include <stdio.h>
#include <conio.h>

FILE s *ft;

clrser{ ) ;
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main { int arge, char *argvl])

{

if (argc =4

{
puts ( "Improper command .. Correct usage CH11GF1

<source file> <target file> <C/D>") ;

printf ( "\n\min\n\nPress any key to exit..." ) ;
getch() ;
exit() ;

}

fs = fopen (argv[1],'r" ) ;

if (fs == NULL)

{ .
printf { "Cannot open source file" ) ;
puts (argv[1});
printf ( "“\n\n\nin\nPress any key to exit..." ) ;
getch( )
exit( ) ;

} .

ft = fopen (argv[2], "w" ) ;
if (ft==NULL)
{
puts ( "cannot open target file ") ;
puts { argv[2] ) ;
fclose (fs);
printf { "\n\min\ninPress any key to exit..." };
geteh() ;-

exit( ) ;

}

if ( *argv(3] =='¢' || "argv[3} =='C")
code() ;

else
decodef( ) ;

fclose (fs);

fclose (ft) ;
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printf ( "\nMission Accomplished. ") ;

- prinif ( "\min\n\n\nPress any key to exit.." ) ;
geteh() ;

}

code( )

{

int ch:

while ( (ch=getc (fs.) )= EOF)

{
ch=ch+ 128 ; /* encrypt - offset each character by 128 */

putc (ch, ft) ;
} }

decode( )
{

int ch;
while ((ch=getc (fs) ) !I= EOF)

£

« ch=ch-128; /*decrypt - offset each character by -128 */
putc (ch, ft);

}

}

(2) A substitution cipher: In this each character read from the

source file is substituted by a corresponding
predetermined character and this character is written to
the target file.

For example, if character 'A’ is read from the source file,
and if we have decided that every 'A' is to be substituted
by "', then a "' would be written to the target file in place
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of every 'A' Similarly, every 'B' would be substituted by
'5"and so on.

Program:

I* Encrypt/ Decrypt a file using substitution cipher */

#include <stdio.h>
#include <conio.h>

FILE *fs, *t;
main (int arge, char *argv]])
{
if(argc!=4)
{
puts ( "Impropercommand .., ") ;
puts ( "Correct Usage : CH11GF2 <source file> <target
file> C/D");
printf ( "\nin\nin\nPress any key to exit..." } ;
geteh();
exit() ;
}

fs = fopen (‘argv[1],"r"); /* source file - read only mode */
if (fs == NULL)
{

puts ( "Cannot open source file ... * ) ;

printf ( "\nin\nin\nPress any key to exit..." ) ;
getch() ;

exit();

}
ft = fopen (argv[2], "w" ) ; /* target file - write mode */
if(ft==NULL)

puts ( "Cannot open targetfile ... " ) ;
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fclose (fs ) ;
printf ( "\n\nin\n\nPress any key to exit..."
geteh() ;
exit( ) ;
;oo _
if (*argv[3} == 'c'|| "argv[3] =='C")
code( ) ; ‘
else

if (*argv][3] =='d' || *argv[3] =='D")
decode() ;
else
{
fclose (fs ) ;
fclose ()
puts ( "Improper command ..." ) ;
printf ( "\m\n\n\n\nPress any key to exit..." ) ;
geteh(); '

exit( ) ;

P
}

fclose (fs);
fclose (ft);

}

code()
{
char ch;
inti=0;
static char arr1[97] = "IOP{}asdfghjkl; ASDFGHJKL:zxcvbn
m,.JZXCVBNM<>7"1234567890-=\~1@#
$2%7&*( )_+|qwertyuiop[ JQWERTYU";

static char arr2[97] = " 1234567890-=\~1@#3$%"&( )_+|aw

» ertyuiopJQWERTYUIOP{}asdfghikl;'A
SDFGHJKL:zxcvbnm, /ZXCVYBNM<>7?"

arr2{93] =1\,

}

arrtjo3] =1y,

|
arr2{9d] =1\";
arri94] =",
arr2[85] ="\n';
ar1{85}="\n';
ari[96] =\t
arr2[9e] =1t';
while ( (ch=getc (fs ) ) I=EOF)
{

for(i=0;i<=96;i++)
{ .
if (ch==arrfl])
break ;
}

putc (arr2{], ft J;

}

decode( )

{

char ch;

inti=0:

static char am1[97] =" IOP{}asdfghjkl; ASDFGHJKL:zxcvbn
m,.JZXCVBNM<>?"1234567890-=~1@#
$%M&*( )_+|qwertyuiop] JQWERTYU" ;

static char arr2[97] = " "1234567890-=~1@#3% &*( )_*|qw
ertyuiop] JQWERTYUIOP{Jasdfghjkl;'A
SDFGHJKL:zxcvbnm, /ZXCVBNM<>?" ;

arr2[93] ="\ ;

arr1[83] ="\,

arr2[24] ="\";

arr1[94] =1\";

arm2[95] ="\n';

arr1[95] ="\n';

arr1[96] = \t;

arr2[96] = \t';

while ((ch=getc (fs) ) = EOF)
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for(i=0;i<=096;i++)

{
if (ch == arr2i])
break ;
}
~ pute (arrtfi}, ft);
S
N

String 1/O, Formatted disk I/O, Text and binary modes
[H] Point out the errors, if any, in the following programs:

(@) main()

{
FILE *fp;
char strf80] ;
fp = fopen ("TRY.C", "r");
while ( fgets ( str, 80, fp ) 1= EOF )
fputs (str);
felose (fp ) ;
}

Error. stdio.h should be included fputs( ) needs two arguments
NULL should be used with fgets( ) to check end of file.

(b) main()

{
FILE *fp;
char str{80] ;

fp = fopen ("MYPROG.C™, 'r" ) :
while { fgets ( str, fp ) 1= EOF )
prinf ( "\n%s" , str) ;

(©

fclose (fp ) ;

}

Error. stdio.h should be included fgets( ) needs three
arguments NULL should be used with fgets{ ) to check end of
file.

main( )

{
FILE *p;
char name[25];
int age ;

fp = fopen { "YOURS", ") ; ‘
while ( fscanf (fp, "%s %d’, name, &age ) = NULL )
folose (fp) ; ' '

} .

Frror. stdio.h should be included EOF should be used with
fscanf( ) to check end of file.

Answer the following:

Is it necessary that a file created in text mode must always be
opened in text mode for subsequent operations?

Answer:
Yes

State True or False:

A file opened in binary mode and read using fgetc(.) would
report the same number of characters in the file as reported by
DOS's DIR command.
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(@)

Answer: True

While using the statement,
fp = fopen ("myfile.c’, ") ;
what happens if,

- myfile.c does not exist on the disk
- myfile.c exists on the disk

Answer:

If myfile.c does not exist on the disk it returns a NULL

If myfile.c exists on the disk then the file is loaded into .
memory and a file pointer is set up which points to the first
character in the file

What is the purpose of the library function fflush( )?
Answer:

Clear the specified buffer fflush ( stdin ) clears the keyboard
buffer

While using the statement,

fp = fopen ( "myfile.c”, "wb" ) ;

what happens if,

- myfile.c does not exist on the disk.
- myfile.c exists on the disk

Answer:

If file does not exist on disk then a new file is created
If file exists on disk then the file is destroyed and a new
file is created

{0

iyl

(@)

A floating point array contains percentage marks obtained by
students in an examination. To store these miarks in a file
"marks.c", in which mode would you open the file and why?

Answer:

Open the file in binary mode since in binary modfz a float
occupies only four bytes when stored in a file unlike the text
mode file in which number of bytes occupied by a float
depends upon the length of the float

Answer the following:

Given below are two programs written in dBASE. The first
one is poorly written. Contents-wise both the programs are
same, but the second one has been properly indented (the IF's
& ENDIF's, the DOWHILE's & ENDDO's, the DO CASE's &
ENDCASE's have been properly lined up ).

Program One

* A sample dbase program
INPUT "Enter any number" TO N
DOWHILE (.T.) '
[F{(N>30)

A=25

ELSE

A=30

ENDIF

INPUT "Enter any number" TO CODE
DO CASE

CASE CODE =1

B =100

CASE CODE =2

B =200
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CASE CODE =3
B =300

CASE CODE =4
B =400
ENDCASE
ENDDO

Program Two

* A sample dbase program
INPUT "Enter any number" TO N
DOWHILE (.T.)
IF(N>30)
A=25
ELSE
’ A=30
ENDIF
INPUT "Enter any number" TC CODE
DO CASE
CASE CODE =1
B =100
CASE CODE =2
B =200
CASE CODE =3
B =300
CASE CODE =4
B =400
ENDCASE
ENDDO

Write a program which would receive as input the first
program from a source file and Output the properly indented
second progran into a target file.

Program:

/* Program to indent a dbase program */

Chapter-11: Input/Output In C

o
(Y

#include <stdio.h>
#include <conio.h>

main( )

{

static char spaces[]=" ";

FILE *fs, *ft;

* Maximum 67 characters allowable in file name including path */
char source{67], target[67], str{100], b{150], a[100] ;

int spc =0, dw, ifs, elses, endif, enddo, docass, cases, endcase ;

crser( ) ;

puts ( "Enter source file name ..." ) ;
gets ( source ) ;

fs = fopen ( source, "r") ; /* source file - read only mode */
if (fs == NULL )

{ .
puts ( "Cannot open source file ... " ) ;
puts ( source ) ;

printf ( “\n\n\n\n\nPress any key to exit...” };
geteh() ;
exit() ;

}

puts { "Enter target file name ..." ) ;
gels (target ) ;

ft = fopen (target, "w" ) ; /* target file - write mode */
if (ft==NULL)
{

puts ( "Cannet open target file ... " } ;

puts ( target ) ;

fclose (fs) ;
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printf ( "\ninin\n\nPress any key to exit.." ) ;

geteh() ;

exit( ) ;
}
while ( fgets ( str, 100, fs ) 1= NULL)
{

trim (str,a) ;

dw = strncmp ( a, "DO WHILE", 8);
if{dw==0)

{

xstrdup ( b, spaces, spc ) ;
streat( b, a ) ;
forintf (1, "%s", b ) ;
SpCH+
*b=10';
continue ;
}
ifs = stmemp ( a, "IF*, 2) ;
if(ffs==0)

xstrdup ( b, spaces, spc ) ;
strcat(b,a} ;
fprintf ( ft, "%s", b);

Spett

*h=10;

continue ;
} .
elses = stremp (a, "ELSE", 4 )
if(elses==0)

spe--;

xstrdup ( b, spaces, spc } ;
strcat (b, a);

fprintf (ft,"%s", b);
SPCH+

*b - !\O! ;

continue ;
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;
endif = strncmp (&, "ENDIF", 5)
~if(endif == 0)
{
spe--;
xstrdup ( b, spaces, spc ) ;
streat (b, a);
fprintf (f,"%s", b} ;
*0="0";
continue ;
} .
enddo = strnemp ( &, "ENDDO", 5) ;
if (enddo==0) »
spe--;
xstrdup ( b, spaces, spc ) ;
streat{ b, a ) ;
fprintf (ft, "%s", b ) ;
*b=10";
continue ;
}

docase = stmemp ( a, "DO CASE", 6 )
if (docase ==0)

{ .
xstrdup ( b, spaces, spc };
streat{ b, a) ;

fprintf (ft, "%s", b);
Spc+=2;

“b=10";

continue ;

}

cases = strnomp (@, "CASE", 4) ;
if (cases ==0)

Spe--;
xstrdup ( b, spaces, spc ) ;
streat{b,a);

fprintf (ft, "%s", b ) ;
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SpeH (b) Write a program, which prints out only those lines from a file,
=10 which are containing more then 80 character. Also print out the
continue ; ; line numbers of these lines.
} i
endcase = strmemp ( a, "ENDCASE", 7 ) Program:
if (endcase == 0)
Spo =spe - 2 /* Print out lines containing more than 80 characters */
xstrdup ( b, spaces, spc ) ; _ . :
streat (b, @) ; #include <stdio.h>
forintf (ft, "%s", b ) ; #include <conio.h>
*b=10"; ;
continue ; main()
} .
xstrdup ( b, spaces, spc ) ; FILE *fs ;
streat(b, a) : char source[67], str[200] ;
forintf ( f, "%s", b ) : int lineno=1;
*b - I\Ol ;
} clrser( ) ;
}
puts ( "Enter source file name .." ) ;
xstrdup ( char *, char *s,int n) gets (source ) ;
{
fs = fopen ( source, "' ) ;
int i if (fs == NULL)
{

for(i=1;i<=n;i++)
streat (t,s);

trim (char *s, char *t)
while (*s ==""|] *s =="\t')

S+ ;
strepy (t,8);

puts ( "Cannot open source file ... ") ;
printf ( "\n\nin\n\nPress any key to exit.." ) ;

getch();

exit( ) ;
}
while ( fgets ( str, 200, fs ) != NULL )
{

if (strlen {str)>8C)
printf ("%d : %s\n", lineno, str) ;
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lineno = fineno + 1 ;
%cfose (fs);
printf ( "\n\n\n\n\nPress any key fo exit..." ) ;
geteh();
}

(c) Write a program that will concatenate two files: that is, append
the contents of one file at the end of another and write the
result into a third file. You must be able to execute the
command at DOS prompt as follows:

C>CONCAT sourcel.txt source2.txt target.txt

Program:

/* Program to concatenate two files */

#include <stdio.h>
#include <conio.h>

main (int arge, char *argv{])

{

FILE *fs1, *fs2, *ft:
char ¢ch;

clrser( ) ;

if(argcl=4)
{
puts (" Improper argument " ) ;
puts (" Correct usage CH11JC < source! > < source2 > <
target>" ) ;
exit( ) ;

1 it

}
fs1 = fopen (argv[1], "r");
if (51 == NULL )

printf ( "Cannot open file %s", argv[1]) ;
printf ( "\n\n\n\n\nPress any key to exit..." ) ;
getch( ) ;

exit();
}
fs2 = fopen ( argv(2], "r" ) ;
if (fs2 == NULL )

printf { "Cannot open file %s", argv[2] ) ;
fclose (fs1);
printf ( "\n\n\n\n\nPress any key to exit.." ) ;

geteh( ) ;
exit( ) ;
}
ft = fopen ( argv[3], "w" ) ;
if (ft==NULL)
{
printf ( "Cannot open file %s", argv[3] ) ;
fclose (fs1);
fclose (fs2);
printf { "\nininin\nPress any key to exit..." ) ;
getch() ;
exit();
}

while ((ch=getc (fs1)) I=EQF)
putc (ch, ft);
fclose (fs1);

while { (ch =gefc (fs2)) 1= EOF)
putc (ch, ft);
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fclose (fs2 ;

fclose (ft) ;

printf { "\n\nTwo files have been combined together. " ) ;
printf { "\m\n\min\nPress any key to exit.." )

geteh() ;

(d) A file contains a C program, but by mistake a novice has typed
it out in capitals. It's a long program, therefore you cannot
afford to have it retyped. Write a utility, which reads this
program, converts it to an appropriate small-case program, and
writes it to a target file. Use functions fgets( } and fputs().

Program:

1* Convert capital lettered file into small case letter file */

#include <stdio.h>
#include <conio.h>

main( )
{
FILE *fs, *ft ;
char str[80], source(67], target[67] ; '

puts { "Enter source file name" ) ;

gets (source ) ;

fs = fopen ( source, "r" ) :

if (fs==NULL)

{
puts { "Cannot open source file" ) ;
printf ( "\n\n\n\n\nPress any key to exit.." ) :
getch{) ;

exit( ) ;

Chapter 11: Input/Output In C 235

} nre

outs { "Enter target file name " ) ;

gets { target ) ;

ft = fopen ( target, "w" ) ;

if (ft==NULL)

{
puts ( "Cannot open target file" ) :
fclose (fs); ’

printf { "\n\n\nin\nPress any key to exit..." ) ;
getch( ) ;

exit(};

}

while ( fgets (str, 80, fs ) 1= NULL )

( . |
striwr ( str): ‘7
fputs { str, ft ) ;

]

fclose (fs ) ;
fclose (ft) ;

printf ( "\nintnin\nPress any key to exit..." ) :
~geteh();

}
Record 1/0, Low level disk I/0O

[K] Point out the errors, if any, in the following programs:

a) rﬁain( )
{
FILE*fp;
char names{20];
int i;
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fp = fopen { "students.c”, "wb" ) ;
for(1=0;i<=10;++)
{
puts { "\nEnter name " ) ;
gets (name ) ;
fwrite (name, size of (name ), 1,fp };
| .
close (fp});
)

(b)

()

Error. <stdio.h> should be included sizeof s(hou!d be one word
fclose( ) should be used to close the file.

main( )
FILE *fp;
char name[20] = "Ajay" ;
int i; .
fp = fopen { "students.c”, "r" ) ;
for{(i=0;i<= 10,x++)
fwrite { name, sizeof (name }, 1,fp ) ;
close (fp);
}

Error. <stdio.h> should be included felose( ) should be used to close the
file,

#include "fcnti.h”

main( )
{
int fp;
fp =open ("prd2.c",'r");
if (fp==-1)
puts { "cannot open file" ) ;
else
close {fp);
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}

Error. O_RDONLY should be used in place of "r' while opening the file.

{d) main()
{
int fp;
fp = fopen { "students.c”, READ | BINARY ) ;
f(fp==-1)
puts ( “cannot open file" ) ;
else '
close {fp);
}

Error. "stath" should be included instead of fopen( ) it should be open
O_RDONLY and O_BINARY should be used.

[L] Answer the following:

(a) In the file "STUD.DAT" there are 100 records with the
following structure:

struct students

{

int rolino ;
float permarks ;

1

In another file "STUDENTS.DAT" there are 100 records with
the following structure:

struct studinfo
{
int rollno, centreno ;

char branch{10];
float per;
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However, in this file in all the 100 records no entry exists in
the field per. Write a program to copy the percentage marks
from the file "STUD.DAT" into the file "STUDENTS.DAT".
See to it that data other than the percentage marks in
"STUDENTS.DAT" remains undisturbed. Note that the roll
numbers present in the two files are not necessarily in the
same order.

Program:

/* Program to copy a field from a data file to another data file */

#include <stdio.h>
#include <conio.h>

struct stud
{
int roll;
float permarks ;
1.
] 3

struct studinfo

{
int rolino ;
int centreno ;
char branch{10];
float per;

b

main{ }
{
structstud s ;
struct studinfo ss ;
FILE *fs | *t:
int slen = sizeof ( struct studinfo ) ;

fs =fopen { "STUD.DAT", "rb" ) ; /* read only in binary mode */
if (fs==NULL)
)
8
puts { "Cannot cpen file : STUD.DAT" };
printf { "\min\mn\inPress any key to exit..." } ;
geteh();

exit( ) ;

}
ft = fopen ( "STUDENTS.DAT" "rb+" ) ;/* read, write & modify in
binary mode */
if (ft==NULL)
{
puts { "Cannot open file : STUDENTS.DAT" ) ;
folose (fs ) ;
printf { "\n\n\nin\nPress any key to exit..." } ;
geteh{ ) ;

exit( ) ;

}
while ( fread ( &s, sizeof(s), 1, fs ) == 1)

fseek ( ft, 0, SEEK_SET };
while ( fread ( &ss, slen, 1, ft)==1)
{
if (s.roll == ss.rolino )
{
ss.per = s.permarks ;
fseek ( ft, -slen, SEEK_CUR);
fwrite ( &ss, slen, 1, ft) ;
break ;
}
}
}
fclose (fs ) ;
fclose (ft); -
printf { "\n\n\n\n\nPress any key to exit..." ) ;
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geteh() ;
}

{(b) There are 100 records present in a file with the following
structure: '

struct

{

char itemcode[6), ftemname[20] ;
int qty ;

3

Write a program to read these records, arrange them in
ascending order and write them in to a target file.

Program:

/* Arrange records in afile in ascending order */

#include <sidio.h>
#include <conio.h>

main( )
{
struct item
{
char itemcode[s] ;
char itemname[20] ;
int gty;

3

struct item #{100], s, temp ;

int j, k;

FILE *fs, *t:

int n;

fs =fopen ("ITEM.DAT", "b" ) I*read only in binary mode */
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if (fs == NULL )
{

puts { "Cannot open file : ITEM.DAT");

printf ( "\min\n\n\nPress any key fo exit..." ) ;

geteh();
exit();

} .

ft = fopen ( "ASCITEM.DAT", "wb" ) ; /* write in binary mode */

if (ft==NULL)

{ .
puts { "Cannot open file : ASCITEM.DAT" ) ;
fclose (fs ) ;
printf ( "\n\n\nmim\nPress any key to exit.." ) ;
getch( ) ;
exit( ) ;

}

n=0;

while ( fread ( &s, sizeof(s), 1,fs}==1)

{

- Hn]=s;
n++

} v .

for(j=0;j<n;jt)

{
for(k=j+1;k<n; kt+)

{ ,
if ( stremp ( it[j].itemcode, it[k].itemcode ) > 0)
{
temp =it} ;
itf] = itlk;
itk] = temp ;
}
}
}
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for(j=0j<nje+ )

fwrite ( &itfj], sizeof(s), 1, ft) ;
fclose (fs ) ;
fclose (ft);

printf ( "\n\nRecords arranged in ascending order " ) ;
printf ( "\n\n\n\n\nPress any key to exit..." ) ;
geteh( ) ;

Chapter 12
Fundamental Computer

Concepts

[A] Pick up the correct alternative for each of the following:

(@) Which of the following are not housed on the mother board

(1) Memory chips
(2) Support chips
(3) Disk Drive
(4) Microprocessor

Answer:

(3) Disk Drive

(b) Which of the following doesn't belong to Intel 8086 family of
mieroprocessor

(1) 8086
(2) 8088
(3) 80286
(4) 68000

Answer:

(4) 68000
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(c)

(d)

(e)

(f)

Which of the foliowing is a math co-processor

(1) 8088

(2) 8087

(3) 8086
(4) 80286
Apswer:

(2) 8087

Which microprocessor is used in PC/AT

(1) 8088
(2) 3086
(3) 80286
(4) 3085

Answer: .

(3) 80286

Which of the following task is not done by the microprocessor

(1) Anthmetic operations

(2) Logical comparison operations
(3) Store data in CPU registers

(4) Write information to disk

Answer:

(4) Write information to disk

A computer which has 8086 as its CPU is called

(I} 8/16-bit computer
(2) 16/32-bit computer
(3) 16-bit computer
(4) 8-bit computer
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Answer:

(3) 16-bit computer

Typicaﬂy, a PC/AT has got

(1) 2 Floppy disk drives

(2) 2 Hard disk drives

(3) 1TFloppy disk drive, 1 Hard disk drive
. (4) None of the above

o~
[n
——

Answer:

(3) ‘1 Floppy disk drive, 1 hard disk drive

(h) Programs stored in which of the following memories cannot
be erased

(1) RAM
(2) ROM
(3) Cache memory
(4) Virtual memory

Answer:

(2) ROM

(i) Which out of the following is the fastest microprocessor

(1) 8086
(2) 80286
(3) 80386
(4) 8088

Answer:

(3) 80386




246

Let Us C Solutions

(k)

(B]

(a)

Which of the foliowing microprocessor cannot work in Real

as well as in Protected mode

(1) 8088

(2) 80286
(3) 80386
(4) 80486

Answer:

(1) 8088

A 32-bit microprocessor can at a time handle

(1) 32 bits

(2) 32 bytes

(3) 32 kilobytes
(4) 32 megabytes
Answer:

(1) 32 bits

Pick the odd one out

(1) PC

(2y PC/XT

(3) Minicomputer
(4) PC/AT

Answer:

(3) Minicomputer

State True or false:

Disk drives are plugged into expansion slots.

Answer: False
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(d)

(e)

®

(8)

(h)

Programs stored in RAM are permanent and cannot be
medified.

Answer: False

To a 16-bit microprocessor a 32-bit data bus can be
connected.

Answer: False

New data cannot be stored in RAM during program
execution.

Answer: False

A data bus is a set of wires connecting the microprocessor and
memory through which data flows,

Answer: True
Every PC needs to have a math co-processor.
Answer: False

If while executing a program the power goes off, all the
instructions and data in the memory will be lost.

Answer: True

A PC/XT uses a 80186 microprocessor whereas a PC/AT uses
a 80286 microprocessor.’

- Answer: False
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Chapter 13

Disk Basics

[A] Pick up the correct alternative for each of the following:

(@)

()

DOS identifies the way a disk has been formatted by

(1) Format ID

(2) Media descriptor

(3) Number of tracks on the disk
(4) Number of sectors on the disk

Answer:

(2) Media descriptor

The boot sector of a disk contains

(1) Disk bootstrap program

(2) Bootstrap loader program

(3) Directory entries

(4) Information about when the disk was formatted

Answer:

(1) Disk bootstrap program

Length of each directory entry is
(1) 34 bytes
(2) 32 bytes
(3) 36 bytes
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(@)

(e)

(f)

(4) B bytes
Answer:

(2) 32 bytes

A cluster represents

(1) A group of tracks

(2) A group of sectors

(3) Total number of tracks present on the disk
(4) Total number of sectors present on the disk

Answer:

(2) A group of sectors

The date field in the directory entry is

(1) 2 bytes long
(2) 8bytes long
{3) 6bytes long
(4) None of the above

Answer:

(1) 2bytes long

Maximum length of a volume label entry is

(1) 8 bytes

(2) 3 bytes

(3) 11 bytes

(4) None of the above

Answer;

(3) 11 bytes

.
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{g} The status of the files I0.SYS and MSDOS.SYS is usually

(h)

(i)

(1) Read/Write

(2} System and Hidden

(3) Read only

(4) System, Read only and Hidden

Answer:

(4) System, Read only and Hidden

Where a particular file begins in the data space is indicated by

(1) Starting cluster number
(2) FAT entry of the file

(3) Boot parameters of the file
(4) None of the above

Answer:

(1) Starting cluster number

The entry of starting cluster of a file is present in

(1) Boot parameters
(2) Directory

(3) File allocation table
(4) Data space

Answer:

(2) Directory

On hard disk side 0, track 0, sector ! contains

(1) Disk bootstrap

(2) Directory

(3) File allocation table

(4) Partition table and master boot program
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(k)

{H

(m)

Answer:

(4) Partition table and master boot program

The size of a partition table on hard disk is

(1) 64 bytes
(2) 32 bytes
(3) 16 bytes
(4) 64 bits

Answer:
(4) 64 bytes

Partition table contains information about

(1) Where the different partitions of the disk begin
(2) Where the different partitions of the disk end
(3) Which is the bootable partition

(4) All the above

Answer:

(4) All the above

While booting from the hard disk the disk bootstrap is loaded -

Into memory by

(1) Master boot program
(2) Bootstrap loader program
(3) COMMAND.COM

{4) 1I0.8YS

Answer:

(1) Master boot program

B}

If a virus is to infect your disk, which is the possible where it
would lodge itself

(1) Boot sector

(2) File allocation table
(3) Directory

(4) Data space

Answer:

(1) Boot sector

State whether the following statements are True or False:

(a) All diskettes can be made bootable.
Answer: True

(b) A bootable diskette is one which contains operating files.
Answer: True

(¢) The place where I0.SYS and MSDOS.SYS files can be
present the disk is fixed.

Answer: True

(d) BIOS refers to a sector by its logical number whereas
refers to it by side number, track number and sector
number.

Answer: False

(e) All disk formats are upwardly compatible.
Answer: True

(f) Innermost track on the floppy disk is track number 0.
Answer: False

(g) Like a hard disk, a floppy disk can also be partitioned.

Answer: False
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[C]

(h) Ona hard disk more than one operating system can be .
Answer: True |

(1) A hard disk must always be partitioned.
Answer: False

() Number of sectors occupied by directory and file
allocation changes from format to format.

Answer: True

Write a program to read the boot parameters from boot sector
of a floppy disk and display them on the screen

Hint: Use the standard library function _bios_disk( ) if you
are using Quick C and the function absread( ) if you are
Turbo C.

Program:

/* Display boot parameters of floppy */

#include <dos.h>
#include <stdio.h>
#include <conio.h>

main( )
{
struct boot
{
unsigned char code[3];
unsigned char system_id[8] ;
int bytes_per sec:
char sec_per_clus ;
int res_sec :
char fat_copies ;
int root_dir_entry ;
unsigned int no_sects :
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unsigned char format_jd ;

int sec_per_fat;

int sec_per_trk;

int no_sides ;

int no_sp_res_sect ;

unsigned char rest_codef482] ;

s{ruct boot b ;
char temp(d];
int val, drive ;

val=absread (0,1,0,&b);

if(val==-1)

{
printf ( "Disk read Error...bad sectorin" ) ;
printf ( "\n\ninPress any key to exit..." ) ;

getch{);
exit(1) ;
}
clrser( ) ;

printf ( "System id %s\n”, b.system_id ) ;

printf ( "Bytes per sector %d\n", b.bytes_per_sec) ;
printf ( "Sectors per cluster %d\n", b.sec_per_clus ) ;
printf

(
(
(
{ "Reserved sectors %d\n", b.res_sec ) ;
printf { "FAT copies %d\n", b.fat_copies ) ;
printf ( "Root directory entries %d\n”, b.root_dir_entry ) ;
printf ( "No. of sectors on disk %u\n", b.no_sects ) ;
printf ( "Format id %X\n", b.format_id ) ;
{ "Sectors per FAT %d\n", b.sec_per_fat ) ;
(
(
(

printf
printf
printf
orintf

"Sectors per track %din", b.sec_per_trk ) ;
"No. of sides %d\n", b.no_sides ) ;

printf { "\mn\n\n\nPress any key to exit..." ) ;
geteh() ; ‘

"No. of reserved sectors %d\n", b.no_sp_res_sect ) ;
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Operating System
Fundamentals

[A] Pick up the correct alternative for each of the following:

(a) Wﬁich of the following is NOT true about an Operating -
System

(1) It acts as a manager

(2) It acts as a command processor
(3) It acts as a controller

(4) It actsas a compiler

Answer:

(4) It acts as a compiler

(b) Which of the following is NOT true about an Operating
System ’

(1) Single user

(2) Batch processing
(3) Multi user

(4) Multi tasking

Answer:

(2) Batch Processing
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n
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(c) MS-DOS is a

(1) Single user operating system
(2) Multi user operating system
{3) Multi tasking operating system
(4) None of the above

Answer:

(1) Single user operting system

(d)O0SR2isa

(1) Single user operating system
(2) Multi user operating system
(3) Multi tasking operating system
(4) None of the above

Answer:

(3) Multi tasking operating system

(e) Who was the originator of MS-DOS

(1) Tim Patterson
(2) GaryKildall

(3) Dennis Ritchie
(4) Ken Thompson

Answer.

(1) Tim Patterson

(f) Which of the following operating systems are supported IBM
Compatible microcomputers

(1) Unix
(2) Xenix
(3) MS-DOS

{4y Allthe above

Answer:

(4) All the above

{g) At a time how many operating system can be at work on
computer

(1) Only one
(2) Two
(3) Three
(4) Four

Answer:

(1) Onlyone

(h) Pick the odd one out

(1) 10.8YS
(2) MSDOS.SYS

(3) ROM-BIOS

(4) COMMAND.COM

Answer:
(3) ROM-BIOS

(1) Which of the following are components of I0.SY'S

(1) APIand Disk BIOS
(2) Disk BIOS and SYSINIT
(3) SYSINIT and API

(4) SYSINIT and Kernel

Answer:

(2) Disk BIOS and SYSINIT
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{J) Which of the following belongs to COMMAND.COM

{1) Shell Portion
(2) Kernel Portion
(3) Batch file Portion
(4) Resident Portion

Answer.

(1) Shell Portion

(k) Which of the following is responsible for displaying DOS
prompt

(1) Resident portion of COMMAND.COM
(2) Transient portion of COMMAND.COM
(3) SYSINIT module of I0.SYS

(4) AUTOEXEC.BAT

Answer:

(2) Transient portion of COMMAND.COM

(1) Which of the following remains in memory temporarily

(1) Resident portion of COMMAND.COM
(2) Transient portion of COMMAND.COM
(3) API

(4) Disk BIOS

Answer:

(2) Transient portion of COMMAND.COM

(m) Which of the following is responsible for loadmg of portion of
COMMAND.COM

(1) Resident portion of COMMAND.COM
(2) MSDOS.SYS
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(3) SYSINIT medule of I0.8YS

{4) Bootstrap loader

Answer: f
(1) Resident portion of COMMAND.COM !

(n) Non-standard equipment attached to the computer is checked
initialized by

(1) ROM startup software
(2) ROM extension software
(3) ROM BIOS software
(4) ROM Basic software

Answer:

(2) ROM extension software

(o) Which of the following allows us to interact with the

(1) ROM startup software
(2) ROM extension sofiware
(3) . ROM BIOS software

(4) ROM Basic software

Answer:

{3) ROM BIOS software

(p) B ootstrap loader program is a program belonging to:

(1) ROM startup software
(2) ROM extension software
(3) ROM BIOS software

(4) ROM Basic software

Answer:
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(1) ROM startup software

[B] State True or False:

(a) Transient portion of COMMAND.COM is loaded on the top
resident portion of COMMAND.COM.

Answer: False

(b) B ootstrap loader program and disk bootstrap program are one
and the same.

Answer: False

(¢) Interrupt Vector Table contains addresses of ROM-BIOS
routines.

Answer: True

(d) The file AUTOEXEC.BAT is executed by transient portion of
COMMAND.COM.

Answer: False

(¢) Commands like DIR, COPY, DEL are interpreted by the
program stored in the file I0.SYS.

Answer: False

(f) These days the microcomputers do not contain ROM Basic
software.

Answer: True

(g) Integrity check of the ROM routines is done every time we
switch on the computer.

Answer: True
(h) ROM-BIOS software cannot be modified by a user.

Answer: True

{1) ROM software is chip-based whereas DOS software is disk-
based.

Answer: True
{C] The memory size of your computer is stored at location 0x413
and Ox414. Write a program to pickup this memory size

display it on the screen. What can you conclude if this value 't
turn out to be a standard value?

Program:

I* Program to display memory size */

#include <stdio.h>
#include <conio.h>

main( )

int far*f=0x413;
printf ( "Size of memory = %d", *f);
geten() ;

}.

/* If the size doesn't turn out to be a standard value like 256 or 640 kb
then there is a possibility that a virus is active in the memory */
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VDU Basics

[A] State True or False

(@)

(b)

(©

(d)

(e)

®

High refresh rates cause the screen to flicker contributing to
eye strain, ’

Answer; False

The microprocessor does not have the ability to send signals
necessary to produce the images on the screen

Answer

Text or graphics on the screen are built up rrom tiny dots
called picture elements or ‘pixels’.

Answer: True

The flat screen results in reduced glare and a higher quality,
more accurate image.

Answer: True

Interlaced monitors offer better and stable displays as
compared with non-interlaced monitors.

Answer: False

The graphics card in a modern PC can be connected either to
the PCI slot or to the AGP slot.

Answer: True

205
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(&

(b)

0)

()

[B]

(@)

In text mode for each character on screen there are two bytes

in video memory, one containing the ASCII value of the
character and the other containing its color.

Answer: True

The amount of memory that is required for representing a
character on screen in text mode and a pixel in graphics mode
is always same.

Answer: Fals¢

VGA’s video memory is organized in four planes and each
plane provides one bit of data for each pixel.

Answer: True

In VGA since each DAC register is 18 bits long, a pixel can
have any of the 2,62,144 values (2", '

Answer: True
In SVGA graphics mode, each DAC register is 24 bits long.
Answer: True

While accessing video memory under DOS, A block is used
for the text mode and B block is used for the Graphics mode.

Answer: False

Pick up the correct alternative for each of the following:

Which of the following would display a message on the
screen fastest
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(b)

(c)

(d)

(1) Using printf( Yfunction

(2) Using puts( ) function

(3) Using ROM-BIOS services

{(4) Directly writing to VDU memory

Answer:

{4y Directly writing to VDU memory

A multiple-frequency monitor is also called

(1) Multisync monitor
(2) Multiscan monitor
(3) Asynchronous monitor
(4) All of the above

Answer:

(4) All of the above

The monitors that sweeps the screen in lines from top to
bottom one line after the other in one pass are known as

(1) Non-interlaced monitors
(2) Interlaced monitors

(3) FST monitors

(4) All the above

Answer:

(1) Non-interlaced monitors

The first graphics card, introduced in August of 1981 by IBM,
was known as

(2) Monochrome Display Adapter (MDA)
(3) Hercules Graphics Card
(4) Color Graphics Adapter (CGA)
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(e)

®

(€]
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(5) Enhanced Graphics Adapter(EGA)

Answer:

(1) Monochrome Display Adapter (MDA)

In the text mode each character displayed on the screen

occupies bytes in VDU memory

2
(2) 4
3) 6
41
Answer:

(1) 2

The total number of DAC registers in VGA card are

(1) 64
(2) 128
(3) 256
@) 512

Answer:

(3) 256

Answer the following:

What do you mean by refresh rate? Is it true that higher the
refresh rate better is the image on the screen?
Answer:

The display adapter circuitry repeatedly reads information
from VDU memory and places it on the s creen, making the

-
Q@
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images displayed on the screen clear and steady. This process
1s called as 'Refreshing the screen’, and the rate at which the

- display adapter refreshes the screen is called as “refresh rate”.

(c)

(d)

O

What is the purpose of the display adapter? Where is it
present in the computer?

Answer:

To pick the contents of VDU memory and place them on the
screen. It is plugged into one of the expansion slots.

Why is it that in text mode there is only one font available,
whereas in graphics mode characters can be displayed in a
variety of fonts?

Answer:

In text mode each character is generated by a program called
character generator that is hard wired into the display adapter
and hence can generate only one type of character. In graphics
mode each character is a memory map of corresponding
values in the VDU memory. Since we can put different values
in VDU memory we can generate different fonts.

What color byte would you use if a message is to be displayed
with brown background and yellow coloured characters?

Answer:
01101110

When we change over from one mode to another do the
screen's current contents remain intact?
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Answer:
No

[B] Answer the following:

(a) In the fbllowing program the displaymenu( ) function is

supposed to write a given menu cn a given VDU page by
directly writing it in VDU memory. You are required to write
the function displaymenu( ). Make it as general as you can.

char *filemenuf ] = {
"Rename file",
"Copy file",
"Delete file”,
"Display file"
b

char *dirmenu[ 1={
"Make directory”,
"Change directory”,
"Remove directory”
"List directory”

}i
main( )
{

int row =5, col = 20, vdupagé, num ;

num =4 ; /* number of menu items */
vdupage=0;

displaymenu ( filemenu, row, col, vdupage, num ) ;
vdupage = 1;

displaymenu ( dirmenu, row, col, vdupage, num ) ;

}
Program:

S, n..,mm,wq
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* Write menus on different VDU pages *f

#inciude <stdio.h>
#include <dos.h>
#include <conio.h>
#include "goto.c

static char *filemenu] ] = {

"Rename file”,
"Copy file",
"‘Delete file"
}
static char *dirmenu[] = {
"Make directory”,
"Change directory",
"Remove directory”,
|3
main{ )
{
int row = 5; col =20, vdupage ;
clrscr() ;
vdupage = 0;

displaymenu { filemenu, row, col, 3, vdupage ) ;
gotoxy (20, 12);

puts ( "Press any key to continue..” ) ;

getch( ) ;

vdupage =1 ; :
displaymenu ( dirmenu, row, col, 3, vdupage ) ;

writestring { "Press any key toexit...",12,20,1) ;

geteh( ) ;
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s s s AR e

_{

displaymenu ( char **menu, int 1, int ¢, int count, int page ) /* attribute = binary 01110000 = {12 produces black character
‘ on white background */
int i *v = atlr;
for(i=0;i<count;i++) | : }
{ writestring ( menuff], r, ¢, page ) ; (b) Write a general purpose function writestring( ) which Will
r+t, o ’ : display a message on the screen by writing it directly into
} | VDU memory. The function should be capable of displaying
} . the message in the attribute, which is sent to it.
writestring ( char *s, int 1, int ¢, int page) 4 Program:
}N "he(’s) o * writestring( ) function */
writechar ( *s, 112, 1, ¢, page ) ; | sinclude <stdio h> ‘
z: . ' #include <dos.h>
po ‘ sinclude <conio.h>
} main( )
writechar ( char ch, int attr, int r, int ¢, int page ) { char. message[100]:
{ ( vop
char far *vdumem = 0xb8000000 ; int. row, col, aftr ;
char far *v; 3 dlrscr():
{miser} ;céié%d’isplgy paget puts ( "Enter message, row & cof no., and attribute:\n" ) ;
i.h gh =5: o ber */ gets ( message ) ; /* this will accept spaces also in the message */
i.h‘al =_paée . SErVice number scanf ( "%d %d %d", &row, &col, &attr) ;

i i i i . 3 ' ;
int86 ( 0x10, &, &0 ) ; /* interrupt number */ writestring { message, attr, row, col )

gotoxy (1,24}
puts ( "Press any key to exit..." ) ;
geteh();

}
Yv?g# rTlem #1160 + "2+ page * 4096 writestring ( char *s, int atfr, int r, intc)

v {

1*80 x 2= 160 bytes for each row */
I even numbered columns - 1 st byte of each location */
I* ach vdu page occupies 4 Kb = 4096 bytes of memory */
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while( *s )
{
writechar (s, attr, r, ¢ ) ;
St+
CH+
}
}
writechar ( char ch, int atfr,int r,int ¢)
{
char far *vdumem = 0xb8000000 ;
char far *v;
v=vdumem+r* 160 +c*2;
*v=ch;
Vi
*v=attr;
}

(c) Write a program which continuously keeps changing the
capital letters present on the screen into small case letters and
small case letters present on the screen into capitals. You are
not allowed to use printf{ ), putchar( ), puts( ) or putch( ).
Prograni.'

/* Keep changing capital letters on the screen to small letters & vice
versa ¥/

#include <stdio.h>
#include <conio.h>

main( )

{
char far *scr= 0xbB000000 ;

int i;

o
~
tn

* continue loop until a key is hit ™
while ( 1 kbhit(})
{

for (i=0;i<=3999;++)
* number of bytes = 80 x 25 x 2= 4000/

/* change contents of location from uppercase to
lowercase */
if (*(scr+i)>=65&&*(scr+i)<=80)
*(scr+i)=*(scr+i)+32;
else

1* change contents of location from lowercase to
uppercase */
if (*(scr+i)>=978&&*(scr+i)<=122)
Hscr+i)="*(scr+i)-32;
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Chapter 16

Keyboard Basics

[A] Answer the following:

(@) What are the actions of following key combinations?
(1) Ctrl-Alt-Del
Answer:
Computer boots up.
@) CirlC |

Answer:

Generates the “break”character to terminates the execution of
program.

(3) Shift-PrtSc

Answer:

The contents present on the screen are sent to the printer.
(4) Ctrl-Num Lock

Answer:

Stop the scrolling.
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(b)

(e)

What is the difference between shift keys and toggie keys?
Answer:
Shift keys : These keys change the shift state and hence

change the meaning of whatever key is
pressed along with it. Left shift, Right shift,
Ctrl and Alt are shift keys.

: Toggle keys are activated with a single
keystroke and remain active until released
by another keystroke.They also affect the
keyboard's shift state. Caps lock and Num

* lock are toggle keys.

Toggle keys

What are the contents of the two-byte sequence. generated on
hitting a key?

Answer:

The first byte contains the Ascii value of the key hit and the
second byte contains the Scan code of the key hit.

What do you mean by "Typematic Rate' and Typematic
Delay"? Can these be changed through a program?

Answer:

[f a key is pressed for more than 0.5 seconds then the auto
repeat action begins and the key is repeated about 10 times in
a second. This 0.5 seconds duration is called as typematic
delay and the rate at which t he key is repeated is known as
typematic rate.

Is it true that two different scan codes are generated, one on
pressing a key and another on releasing it?

Chapter 16: Keyboard Basics
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(h)

Answer:

Yes

How do you type out graphics characters on the screen?

Answer:

—  Keep Alt key depressed.
—  Hit number corresponding to ascii value of graphic
character from numeric keypad.

- — Release the Alt key.

If the caps lock is right now ON and you hit the key
combination shift A, how would this combination be
interpreted by the computer using bytes 0x417 and 0x4187

Answer:

Since caps lock is on, bit 6 of byte 0x417 is set to 1.When
you hit shift A, firstly bit 1 or 0 of 0x417-1s put on. Then the
scan code of the key a is received. Since the caps lock is on
and shift is pressed we get a small case a on the screen.

If a program is being executed and you hit 2-3 keys, how
would these keys be tackled? Where would these keys be
stored? Maximum how many keys can be stored?

Answer:

These keys would not immediately appear on the screen since
the microprocessor is busy executing the program. But these
keys would get stored in the keyboard buffer and would
appear on the screen when the program execution terminates.
Maximum of 15 keys can be stored in the keyboard buffer. If
we try to store more than 15 keys the speaker beeps.
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[B] Answer the following: i ch = getkey () ;

(a) Write a program, which puts on a capital lock. Make use of printf ( “\mnininPress any key to ext...")

the coding scheme given earlier for bytes Gx417 and 0x418. } geten().
Program: getkey( ) /* function to collect a key hit */
. { '
/* Program to put caps lock ON */ . int ascii, scan ;
main( ) while ( Ikbhit( ) ) ; /* continue loop until a key is hit */.
{ : . , ' ascii = geteh( ) ;
char far *status = 0x417 ; : ‘ )
/* bitno. 6 of the byte should be setto 1 */ if ( ascii == 0 )
*status = *status | 64 ; {
} scan = getch( ) ;
printf { "You hit a special key of scancode %d", scan ) ;
}
(b) Write a function, which allows the user to hit a key from the , else
keyboard. If an ordinary key is hit the function should return { '
the ascii code of the key hit, whereas if a special key is hit, the printf ( "You hit a ordinary key of ascii value %d", ascii ) ;
function should return the scan code of the key. : ! :
: }
Program: '

I* Function getkeyhit( ) which returns asciicode / scancode of key hit */

#include <stdio.h>
#include <conio.h>

main( )

{
int Qh :
clrser( ) ;

puts ( "\nHitany key.. ") ;
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Chapter 17
Interaction With
Hardware Through

[A] Pick up the correct alternative for each of the following
(a) To interact with the hardware which of the following is a
reasonably reliable as well as a reasonably fast procedure

(1) Using high level language functions
(2) Using ROM-BIOS functions

(3) Directly programming the hardware
(4) None of the above

Answer:
(2) Using ROM-BIOS function

(b) Each address present in Interrupt Vector Table is

(1) 4 bytes long
(2) 2 bytes long
(3) 1 bytes long -
(4) 8 bytes long

Answer:

(1) 4 bytes long
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{c) Pick the odd one cut

(1) Scratch-pad register
(2) Segment registers
(3) Flags register

(4) Interrupt registers

Answer:

(4) Interrupt register

(d) W hether a particular operation is successfully carried out by

DOS or not is indicated by the value stored in

(1) Flags register
(2) Ordinary variables
(3) Segment register
(4) Offset register

Answer:

(1) Flags register

(e) In a 8088 microprocessor each CPU register 18

(1) 12 bits long
(2) 16 bits long
(2) 8 bits long

(4) 8 bytes long

Answer:

(2) 16bits long

(f) The process of storing the contents of CPU register into the

memory when an interrupt occurs, is called

(1) Pushing values on the stack
(2) Popping values off the stack

Chapter 17: Interaction With Hardware Through C
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(3) Setting up 2 stack pointer
(4) Setting up an instruction pointer

Answer:

(1) Pushing values on the stack

(g) A ROM-BIOS routine makes use of the segment registers ES

and DS. To call this routine which function would you use

(1) int86()

(2) int86x()
(3) 1ntdos()
(4) intdosx()

Answer:

(2) int86x()

(h) While calling a ROM-BIOS/DOS routine, the service number

should always be placed in’

(1) AH register
(2) AL register
(3) AXregister
(4) None of the above .

Answer:

(1) AH register
[B] What will be the output of the following programs:

(a) main()

{

union

{
int (2]
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fong 1;

Ju;

w0l = 0x50 ;

Wwilt]=0x45;

printf ( "\n%iu”, u.t);
}

Output:
4522064

(b) main() .
{

union a

{
int i1;
int i2;
char s{4] ;
b
Union am;
strepy (as, "AAA™ ) ;
printf ( "\n%s", a.s ) ;
printf ( "\n%u %", aif, ai2);
}

Output:
AAA 16705 16705

[C] State whether the following statements are True or False:

(@) If ROM-BIOS functions are used in a program, they would
increase the size of the executable file, the way standard
library functions do.

Answer: False
(b) ROM-BIOS and DOS functions do not have names.
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(©

(d)

(e)

®

(g

[D]

(a)

Answer: True

The routine which gets executed when an interrupt occurs is
called an Interrupt Service Routine.

Answer: True
An interrupt can occur through hardware as well as software.

Answer: True

All ROM-BIOS services return a value 1ndlcat1ng success or
failure in AX register.

Answer: False

A union variable occupies as much data as what a
corresponding structure variable would occupy, elements of
both remaining same.

Answer: False

Union provides us a way to look at the same memory
locations in more than one way, which a structure cannot.

Answer: True

Attempt the following:

NOTE: For most of the problems given below you would be
required to invoke ROM-BIOS routines. The interrupt
number, service number and 'other requirements of these
routines are given in Appendix G and H.

Write a general purpose function geto_rc{ ) to place the
cursor at any given position on the screen. Test this by
displaying the message "Rat a tat tat" at 10 _th row, 20 th
column on the screen.
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(b)

FProgram:

/* Fungtion goto_rc( ) to place the cursor at any given position */

- #include <stdio.h>

#include <dos.h>
#include <conio.h>

main{ )

{

clrser( ) ;

goto_rc (10,20} ;

printf ("Rat A Tat Tat" ) ;
goto_rc(15,20);

printf { "Press any key to exit..." ) ;

getch( ) ;
}
goto_rc (int x, int y)
{
union REGS i, 0
ihah=2:
thdl=y;
ihdh=x:
ihbh=0;
int86 ( 0x10, &i, &0 ;
}

Write a general purpose function size() which when called
would change the size of the cursor in text mode. The
function should be intelligent enough to hide the cursor when
called upon to do so.

2 S ettt okt et s et
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(©)

Program:

I* Change the size of curseor ™/

#include <stdio.h>
#include <dos.h>
#include <conio.h>

main( )

{
int z,x;
clrser( ) ;

puts ( "Select starting & ending dimensions of cursor
{ between0& 7)\n" ),

puts { “To hide cursor enter ending valug =0\n ™) ;

scanf ( "%d %d", &z, &x ) ; »

shape {z, X} ;

printf ( “\n\m\in\n\nPress any key to exit...” ) ;
geteh() ;
}

shape (int z,int x)

union REGS i, 0"

i.hah =1 [*service number*/
ihch=2z; /height*

Phel=x; /*width*

int86 ( 16, &i, &o ) ; /* interrupt number */

Write a program which would pick up all digits currently
present on screen and replace them with smiling face.
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(d)

Program.

/* Replace digits on screen by smiling face */

#include <stdio.h>
#include <dos.h>
#include <conio.h>

main( )

{
char far *scr = 0xb8000000 ;

inti;

for (i=0;i<=3999;i++)
if(*(scr+i)>=48 &&*(scr+i)<=57)

Mser+i)=1;
printf { "\n\n\n\n\nPress any key to exit...” ) :
geteh();
}
Write a function cls( ) which would wipe the contents of the

screen and place the cursor on top corner of the screen when
called.

Program:

f* Program to clear the screen */
#include <dos.h>

main( )

{

}
cls()

cls( ) ;

———

union REGS § 0;

i.h.ah =6 /" service number */

thal=0;

ihch=0;

ihct=0;

ihdh=24:

ihdi=79;

ihbh=7; -
int86 ( 0x10, &i, &) ; /* interrupt number - video services */

(e) Implement the following procedure in a program:

Fill the entire screen with an alphabet ‘A’, then create a blank
window of 16 rows by 30 columns on the screen. In this
window display first 16 ascil values and their corresponding
characters. As soon as the window is full, wipe out the window
and fill it with the next 16 characters. Continue the process till
you have displayed the entire ascii table.

Program:

{* Dispaly Ascii table in a window */

#include <stdio.h>
#include <dos.h>
#include "goto.c”

main( )

{
intjirc;
char far *scr = (char far *) 0xB8000000 ; /* VDU memory address */

cis( ) ;




}
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for (i=0;i<4000;i+=2) ,
*(ser+i)="A"; [*fill the screen with "A" ¥/
clearw( 2, 24, 21,53 ) ; /* create a window */

goterc (2,32);
printf ( "Ascii Table" ) ;

r=4;
¢=30;
for(i=0;i<=255;++)
{
gotorc (r,¢ ) ;
printf ("%d  %c",i,1); /* print ASClI table */
r++
if(r>19)
{
gotorc ( 21,307 ;
puts ( "Press Any Key ..." ) ;
getch() ;
r=4;
clearw {3, 24, 21,53 ) ;
}
}

clearw (int r1,int c1,int r2, int c2)

{

union REGS i, 0

.h.ah=6 /* service number*/
ihal=0;

ihch=r1; /* window co-ordinates */
thcl=c¢1;

ihdh=r2;

ihdl=¢2:

fhbh=7:

int8B (16, &i, &o ) ; /* interrupt number */
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(fy While developing a package it is often required to display

different messages with different attributes. Write a program
to display the message "Tutu" in all possible attributes.
Alongside each message, mention the attribute value, which

has been used to display the message.

Program:

/* Display TuTu in various colour combinations */

#include <stdic.h>
#include <conio.h>
#include <stdlib.h>
#include "goto.c*

main( )
{
char str{7];
int at,ir,c,j,i,r;

.

static int bgattr{ 1= { 0, 16, 32, 48, 64, 80,96, 112}

Static char *bgcol[ ] = { "Black”, "Blue", "Green", "Cyan’,
"Red", "M'nta","Brown", "White" } ;

dis()

drawcolbox1 (0,0, 20, 78, 112) /* draw box in inverse video ™/

for(i=0;i<=7;i++)

r=3%i+2;
writestring ( bgcolfil, r, 0, 112) ;
}

for(E=1 r<=22;1+=3)
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j=00
for(c=6;c<=76;c+=5)
{
drawcolbox? (r, ¢, r+1, c+3, bgattr[i} ) ; /* draw 4 x 4 box ¥/
if(j==1) /* background & character colour same */
o
at = bgattr]i] +j ;
writestring ("TuTu", 1, ¢, at) ;
ftoa ( at, str, 10) ; /* convert int to char ¥/
writestring (str, r+1,¢+ 1, at)

j

)
i++
1
gotorc (23,0);
geteh ();
}

drawcolbox1 (int tr, int tc, int br, int b, char attr)
{ ‘
intrec:
for (r=tr;r<=br;r+)
{
for(c=tc;c<=bc;c++)
writechar (", 1, ¢, attr ) ;
}
}

writestring ( char *ba, int r, int ¢, char attr)
{
while ( *ba )
{
writechar ( *ba, r, ¢, attr )
ba++;
cHt

3

..mm.w,u..d;i
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writechar { char ch,int r, int ¢, char attr)
{
charfar *v;
v =0xb8000000 +r* 160 +c* 2;
*v=ch,
ViH+ !
*v = aftr

{g) Write a program to draw a line from coordinates (10, 10) to
(150, 150). What is the limnitation of your program? -

Program:

{* Draw line from 10,10 to 150,150 */
#include <dos.h>

main( )

1!
int x,y;
setmode (6 ) ;
for(x=10; x<=150; x++)
writedot ( x, x ) ;
geteh( ) ;
}

setmode (intm)

union REGS §{, 0

ihah=0;

ihal=m;

int86 (16, &i, &0 ) ;
)

writedot (int xx, int yy)
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union REGS i, 0

i.h.ah=12;

ihal=1:

LX.CX= XX

ihdi=yy;

int86 (16, &, &o ) ;
}

/* Limitation: Can draw lines inclined at 45 degrees only. */

(h) Write a function freehand( ) which when called allows you to
draw freehand drawing. freehand( ) must allow drawing
interactively. Four arrow keys should allow drawing in four
direction, whereas P gUp, Pgdn, Home and End keys should
allow drawing diagonally. ’

- Program:

/* Freehand drawing */

#inciude <stdio.h>
#include "goto.c"
#include <dos.h>

main( )

{

char ch;
int x=10,y=10,p=1:

cis();

setmode (6) ;
while (1)
{
writedot ( X, y, 1) ;
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ch = getkey( ) ; /* keyboard input */
switch {ch))

/* the number keys from numeric pad are to be used
in numlock off mode only */

case 75 /" left arrow or 4 ¥/
X
break ;

case 77 /* right arrow or 6 */
X++
break ;

case 72 /¥ down arrowar 2 */
¥
break;

case 80 : /* up arrow or 8*/
y++
break :

case 73: /*pagednor3*
X++
Y-
break ;

case 81: /*pageupor9*
X+t

y++
break ;

case 71 Fendor1?*/
X
¥

break

case79: Fhomeor7?%
X
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}

y++
break ;

case 1.
exit();

}

sefmode (Int m)

{

}

union REGS i, 0
ih.ah=0;
iha=m;

int86 ( 16, &, &0 ) ;

~ writedot (int xx, int yy, int p)

{

union REGS i, 0;
ih.ah=12;
ih.al=p;
LX.CX = XX

Chhadl=yy;

}

int86 (16, &, &0 ) ;

e

Chapter 18
Operations On Bits

[A] Answer the following:

{(a) Using DOS service number 67 (refer Appendix H for details
of this service) write a programto hide a given file from a
given directory. :

Program:

{* Program to hide a file using DOS service no 67 %

# include <stdio.h>
# include <conio.h>
# include <dos.h>

main( )
union REGS i, 0;

char filename[67] ;

puts ( "Enter filename to hide:\n" ) ;
gets ( filename ) ;

ih.ah =67 /*service number - 0x43 */

i.x.dx = filename ;

ihal=1;

ix.cx =2 /*file attributes - bit number 1 set for hidden */
intdos ( &i, &0 );

299



300 , Let Us C Solutions™ -

Chapter 18: Operations On Bits 301

if(o.x.cflag 1= 0) /* carry flag set indicating an Error */

- puts { "File-not found" ) ; e
printf { “\n\n\n\nPress any key to exit.." ) ;

geteh(); -

}

else
printf { "\n\nFile %s is now hidden.”, filename ) ;
printf ( "\n\n\n\nPress any key to exit..." ) ;
getch() ; .

}

}

(b) Using DOS service number 67 write a program to display the
current attributes of any file in a given directory. -

Program:
{* Display current attribute of a file */
# include <stdio.h>

# include <conic.h>
# include <dos.h>

main( )

{
char filename[67}] ;
int attrib ;
union REGS i, 0;

puts ( "Enter file name " ) ;

gets ( filename ) ;

i.h.ah = 67 ; /* service number - 0x43 */

fx.dx = filename ;

that=0;

intdos ( &, &0 ) ;

if(ox.cflag 1= 0) /* carry flag set indicating an Error */

'puts { "Fite not found” ) ;
goto quit ;

‘a‘[trib = 0.x.0x | /* cx = current file attributes */
f((attrib&1)==1) /bitOset= read only */

 puts ( "Read only file" ) ;

goto quit ;

}

else

{
puts( "Read / Write file" ) ;
goto quit;

}

if (( attrib & 2)'==2) /* bit 1 set = hidden */

puts({."Hidden file" ) ;

.goto quit;
}
else ?
{ \

puts { "Not a hidden file" } ;

goto quit ;
!

if((attrib &4 )==4) /" bit 2 set = system file */

puts ( "System file" ) ;

goto quit ;

}

else
puts ( "Not a system file" ) ;
goto quit ;

}



302 - Let Us C Solutions

Chapter 18: Operations On Bits _ 303

quit : .
printf ( "\nim\nin\nPress any key to exit..." ) :
getch{ ) ;

j

(c) The list of equipment attached to your computer is stored in

BIOS Data Area as a two-byte sequence. Using ROM-BIOS
interrupt number 17 (refer Appendix H for the details of the
service) write a program to display this equipment list on the
screen. The bitwise distribution of the two-byte sequence is
glven below:

Lllllll_1111111111

Bit number Description
0 Disk drive present / absent
g1 Reserved
i 2-3 Reserved
145 initial video mode
6-7 Number of disk drives
8 DMA chip present / absent
9-11 Number of serial ports :
12 Game adapters present / absent
13 Unused
Number of parallel ports -

1514131211109 8 7 6 5 4 3 2 1 0 -

Figure 18.13

Program:

/* Program to display equipment list on the screen */

# include <stdio.h >
# include <conic.h>
# include <dos.h>

main( )

union REGS |, 0;
unsigned int equiplist, b ;

int86 (17, &i, &o ) ; /* service number - 0x11*/
clrser( ) ;

equiplist = o.x.ax ;
printf { "\nEquipment List \n" ) ;

if ({ equiplist & 1) ==1) /*bit O for disk drive */

b= ((equiplist<< 8)>>14); /*bit6 & 7 for number of disk
drives */
printf ( "\n%d Disk drive present’, b+1);
}

else
printf { "\nDisk drive absent" ) ;

=(( equhst <<10) >>14); /* bit 4 & 5 for initial video mode */ -
( b=
if (b

"o pnntf ( "\ninitial video mode - 40 x 25 column MA text" ) ;
if ( { equiplist & 256 ) == 256 ) /* bit no. 8 for DMA */
printf ( "nDMA chip absent” ) ;
else
printf { "\nDMA chip present” ) ;

) 1
prmtf "\ninitial video mode - 40 x 25 column CGA text" ) ;

(

) o
prlntf ( "\ninitial video mode - 80 x 25 column CGA text" ) ;

)

= (-( equiplist << 4 ) >>13); /* bitno. 9to 11 for serial ports */
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printf { "\aNo. of serial ports installed = %d", b)

1

if { { equiplist & 4096 ) == 4096 ) /* bit no. 12 for game adopter */
... prinf("nGame adaptor present” ); . - ——
T A ISR e T ST e

~ . printf ("nGame édabto'r‘absent‘f ):

b= equip!iét >> 14} f* bit no.14 & 15 for paralle! ports */
printf { "\nNo. of parallel ports installed = %d", b );

printf { "\nin\n\n\nPress any key to exit..." ) ;
getch(} ;

(d) An animal could be either a canine (dog, wolf, fox etc.), a
feline (cat, hynx, jaguar etc.), a catacean (whale, narwhal etc.)
or a marsupial (koala, wombat etc.). The information whether
a particular animal is canine, felitie, catacean, or marsupial is
stored in bit number 0, 1, 2 and 3 respectivelyofa integer
variable called type. Bit number 4 of the variable type stores
the information about whether the animal is Carnivore or
Herbivore.

For the following animal, complete the program to determine
whether the animal'is a herbivore or a carnivore. Also
determine whether the animal is a canine, feline, catacean or
a marsupial. '

struct animal
{ -
char name[30] ;
int type;
struct animal a = { "OCELOT", 18}

|

%
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Program: ..

* Determine the type of ani

<stdio.

e #xnciude<comoh> L E

main()

{

struct animal

{

char name[30] ;

int type;
b ‘
static struct animal a = { "OCELOT", 18 } ;
int ani;

clrser() ;-
printf ( "\nAnimalis ") ;

ani = a.type;

if((ani&1)==1) /*bit0*
printf ( "Canine” ) ; _
if((ani&2)==2) /"bit1?*
printf ( "Feline");
if((ani&4)==4) "bit2*
“printf { "Catacean” ) ;
if((ani&8)==8) /"bit3*
printf { "Marsupial” ) ;

printf ("\nAnimalis alsoa");
if((ani&16)==16) /*bit4"
printf ( "Camivore" ) ;
else :
printf { "Herbivore" ) ;

printf ( "\n\n\n\n\nPress any key to exit.." ) ;
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getch( ) ; , = ’ ' t;mes(ume)
! printf {<\nFor Time = %u time ) ;

~ printf {"\nHours = %U", hours ) ;
-2 printf (nMinutes = %u!; minutes )

(¢) The time field in the directory entry is 2 bytes Ion T e R 2o
Distribution of different bits which account for hours, minutes o - ?rlnﬁ( nSeconds = %u" SecondS)
and seconds is given below. Write a function which would - o pf{htf (b“\‘h\h\n\n\nPreés any key to exit..." } ;
receive the two-byte time entry and return to the calling i geteh() ; |
function, the hours, minutes and seconds. . } |

void times { unsigned int time )

hours = (time >>11};

HH B A H MM MMM M STSTsTs[s] minutes = {  time << 5) >>10)
seconds = ( (time<<11)>>11)*2;

Figure 18.14

Program: (f) . Using the bit distribution of bytes 0x417 and 0x413 in BIOS
Data Area, write a program to display the current status of
. . . ‘ i i . t Fi 16.1
/* Program to display hour, minute, and seconds */ \floarr 1§ iltlsdis S&ﬁfﬁ;g?%fﬁ?; 5 gizrl ghap et 16, Figure
#include <stdio.h>
#include <conio.h> Program:
unsigned int hours, minutes, seconds ; /* Global variables */ * Display current status of shift and toggle keys */
main( ) #include <stdio.h>
{ e #include <conio.h>
int time ; , #include <dos.h>
void times { unsigned int time ) ;
main{ )

clrser( ) ;
, , : unsigned char far *stat = 0x417 ;

Pputs ("Enter any number ( less than 24446 ):"); - char status ;

scant ( "%uU”, &time ) ;

status = *stat;
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clrser( ) ;

if((status & 1)==1) /*bitno. 0¥
- printf ("Right shift pressed” ).
else

f({status &2)==2) /*bitno1*
printf ( "\nLeft shift pressed" ) ; -
eise
printf ( "\nLeft shift not pressed” ) ;

if ((status &4)==4) /*bitno. 2%
printf ( "\nCtrl pressed" ) ;

else
printf ( "\nCtr! not pressed” ) ;

if ((status & 8)==8) /*bitno. 3%
printf { “\nAlt pressed” ) ;

else .
printf ( "\nAlt not pressed" ) :

if ((status & 16)==16) /*bitno 4*/
printf { "\nScroll fock ON" ) ; -
else
printf { "\nScroll lock OFF" ) ;

if ((status & 32)==32) /*bitno. 5%
printf ( "“\nNum lock ON" ) ;

else
printf { "\nNum lock OFF" ) ;

if ((status & 64 ) ==64) /*bitno6*/
printf { "\nCaps lock ON" ) ;

else .
printf ( "\nCaps lock OFF" ) ;

"~ printf { "Right shift not ;ﬁreésed" ) S

fﬁap ter 18: Operations On Bits ~~ -~

if {{status & 128 ) ==128) /" bitno 7 */
printf { "\ninsert ON" ) ;
else
' printf ( "\ninsert OFF" ) ;

printf ( "\m\n\n\mnPress any key to exi’ff. Sy
getch{ ) ;
1

(g) What will be the output of the following program:

main{ )
{
inti=32,j=65k 1, mnop;
k=i]35;1=~k;m=1&]j;
n=jr32;0=j<<2;p=i>>5;
printf ( "\nk = %d | = %d m = %d", k, I, m);
printf ("\nn = %d o =%dp=%d" no,p);
}

Program:

¥ Qutput of bitwise operations */

main{ )

{ int 5:32,‘j=65,k;
clrser( ) ;
k=1]35;

prntf { "k = %d\n", k) ; 7 k=35"

k=~k:
printf ( "k = %d\n", k) ; Fk=-36"

K=i&j:
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printf ( "k = %d\n". k) ; /fk=0%

k=j"32:
printf ( "k = %d\n’, k) ; k=97 %

k=j<<2;
printf ( "k = %d\n", k) k=260 %

k=i>>5:
printf ( "k = %d\n", k) ; Fk=1%

geteh() ;

Chapter 19

The Leftovers

[A] What will be the output of the following programs:

(a) main()

{

enum status { pass, fail, atkt } ;

enum status stud1, stud2, stud3;

stud! = pass ;

stud?2 = fail ;

stud3 = atkt ;

printf { "\n%d %d %d", stud1, stud2, stud3 };

1

Output:

012
() main()

printf { "%f", (float) ((int)3.5/2)):
}

Output:

1.000000
{c) main{)

{

float i, j;
i=(float)3/2;

311



312 N ‘ Let Us C Solutions = = - |

j = I : : ) : 4
printf ( "\n%d", (int));"
}

Output:

4

[B] Point out the error, if any, in the following programs:

(a) main()

{
typedef struct patient

char name[20];
int age;
int systolic_bp;
int diastolic_bp; «
} ptt;
ptt p1 = {"anil", 23, 110, 220 } ;
printf { "\n%s %d", p1.name, p1.age ) ;
printf ( "\n%d %d", p1.8ystolic_bp, p1.diastolic_bp ) ;

}
No Error.

(b) main()
A

void show( ) ;
void (*s )(};
s = show;

(*s)();

void show( )

{
}

printf ( "\ndon't show off. It won't pay in the long run" ) ;

©

RCY

" No Errorx_‘.i )

main{)
int show();
nt ('s)()y T
s = show( ) ;
{"s)();

}

float show()

{
printf ( "\nControl did reach here" ) ;
retumn ( 3.33 ) ;

}

Error. Type mismatch in declaration of show, it should be
float show( ) and float(*s) () ; while assigning the address of

the function use s = how.

main{ )

{

void show({ int, float ) ;
- void (*s )( int, float ) ;

s = show ;

(*s)(10,3.14);

show (int i, float f)

{
printf ( "\n %d %F", i, ) ;

}

Error. Type Mismatch.
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: Ch,?_zpt_ez: 19- The Eeffovers .~

[C] Attempt the following:

(a) The list of equipment attached to your computer is stored as a

two-byte sequence in BIOS Data Area. Using ROM-BIOS -
interrupt number 17 write a program to display this equipment. |
list on the screen. Refer Chapter 18, Figure 18.13"for the.. .= . |

bitwise distribution of the two-byte sequence.
Hint: Use bit-fields

Program:

* Program to display equipment equiplist on the screen */

# include <stdio.h> .
# include <conio.h> -
# include <dos.h> '

main()
{
union REGS j, 0;
int equiplist, b ;
struct equip
{
unsigned diskyes : 1;
unsigned reservedt : 3;
unsigned mode ; 2;
unsigned noofdrives : 2 ;
unsigned dma: 1;
unsigned noofsports : 3 ;
unsigned game:1;
unsigned reserved?2 : 1
unsigned noofpports : 2 :
b
union reg

{

' mt86 ( T7 &!

unsigned int a:

I

=" unionreg eq R
o!rscr()'

&oJ);
eg.a = 0.x.ax;

printf ( "\nEquipment List \n" ) ;
if (eq.e.diskyes =0 ) , ’

printf ("\n%d Disk drive present”, eq.e.noofdrives + 1) ;
else .

printf ( "\nDisk drive absent" ) ;

if (eq.e.mode == 1)

printf ( "\ninitial wdeo made - 40 x 25 column CGA text" ) ;
if (eq.e.mode==2)

printf ( "\ninitial video mode - 80 x 25 column CGA text" ) ;
if (eq.e.mode == 3)

printf ( "\ninitial video mode - 40 x 25 column MA text" ) ;

_if(egq.edma==1)

printf ( “\nDMA chip absent" ) ;
else .
printf ( "\nDMA chip present" ) ;

printf ¢ "nNo. of serial ports installed = %d", eq.e.noofsparts ) ;

if (eq.e.game==1)
printf ( "\nGame adaptor present" ) ;

else :

printf ( "\nGame adaptor absent" ) ;

printf ( "\nNo. of parallel ports installed = %d", eq.e.noofpports ) ;

printf ( "\n\n\n\minPress any key to exit..." ) ;

getch();
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- (b) Write programs which. can simulate the following possible, .

virus activities, using the concept of pointer to a function: -

(1) Dancing dolls: Every character present. on the scréen

should keep changing from small case to capital
‘irrespective of whether you are working in dbase or
wordstar or any other software.

Program:

/* Dancing dolls */

* getvect( ), setvect( ) & keep( ) are Turbo C std. fibrary
functions */
/* Note: Do not ever try to run any of the TSR program, because it
will not run. So simply execute and create exe file by pressing FS. Then
quite from TC and then run that .exe file */

#include <stdio.h>
# include <stdlib.h>
#include <conio.h>
#include <dos.h>

void interrupt ( *old )( ) :

void interrupt new() ;

char far "v = ( char far *) 0xB8000000 ;
inti;

main( )
{ ,
old = getvect (9) ; /* This function stores the address of a
interrupt ( ROM-BIOS routine ) 9is
no. of interrupt issued whenkey is
hit */

Chapter 19: The Leftovers

setvect ( 9, new ) ; /* Here we are setting the interfupt no.. -

' 9 for our function new. So here :
onwards whenever key is pressed -
instead of ROM-BIOS routing-our
new function gets called */

keep { 0,1000) ; /* This function keeps our program in
memory of 1000 bytes, even if the
function main gets completed */

}

void interrupt new( )

for(i=0,;i<4000;i+=2)

{
if(*(v+i)>=658& *(v+i)<=90)
My+i)=H (Vi) +32;
else if (*(v+1)>=97 && *(v +1)<=122)
Ty =R (v D) -32;
}

{*old)() : /* After finishing the job which we want to do.
Some action of the user calls the ROM-BIOS
routine for its normal functioning */

}

(2) Rain Rain here again: The characters present on the
screen should keep falling down to the bottom of the
screen. The character which should start falling should
get chosen randomly.

Program:

/* Rain Rain Here Again */

* getvect( ), setvect( ) & keep( ) are Turbo C std. library
functions */
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3)

# include <stdio.h>
#include <dos.h>
# include <stdlib.h>

void interrupt (*old)( ) ;

void interrupt new( ) ;

char far*v = ( char far *) 0xB8000000 :
inti,rc:

char ch;

main{ )4

{

3

old = getvect (9)
setvect { 9, new ) ;
keep (0, 1000 );

void interrupt new( )

{ . o
- r=random (23) ;
¢ = random (79) ;
ch="(v+r*160+c*2);
for(i=r;i<=23;i++)

Hv+i*160+c*2)="":
v+ (i+1)*160+c*2)=ch;

}
("old)() ;
}

The background color of the screen should keep changing
after every 10 seconds.

Program:

/* Change background color after every 10 seconds '*/

Chapter 19: The Leftovers o ' 319

- [* getvect( ), setvect( ) & keep( ) are Turbo.C std. library
functions */

#include <dos.h>

void interrupt (*old)( ) ;
void interrupt new( ) ;
char far *v = ( char far *) 0xB8000000 ;

int i, ticks, colour= 16 ;

main( )

{

‘old = getvect ( 8)

setvect { 8, new );

keep (0,1000) ;
}

~ void interrupt new( )

{
ticks++ ;
if { ticks > 182)

for (i=1;1<4000;i+=2)
*(v+i)=colour;

ticks=0;

colour = colour + 16 ;

if { colour > 112)
colour =18 ;

}
o (rold)();
}
(4) Every character sent to the printer is incremented by 1
before it goes to the printer. Thus, if the user tries to print

‘Hello’ on the printer, your program should see to it that
what is sent toS printer is “Ifimmp”.
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Program.

/* Manipulate characters sent to printer */

/* getvect( ), setvect( ) & keep( ) are Turbo’ C std. library
functions */ T : -

#_inciude <dos.h>

void interrupt (*old)( ) ;
void interrupt new( ) ;

main( )

{
old = getvect (23 ) ;
setvect (23, new ) ;
keep (0,1000) ;

* void interrupt new( )

{

if( _AH==0) /*This _AH s duplicate of CPU Register. If
its value is zero then the character is not
yet printed on the printer so we are
changing that character to its next
character and then calling the ROM-
BIOS routine /

AL=_AL+1:

(*old)( ) ;

‘_“f(jngpte«rzou o

gmpﬁzcs @mgmmmmg

[A] State True or False:
{a) There are no keywords in C to carry out any drawing activity.
Answer: True

(b) The functions provided in graphics library would vary from
one compiler to another. -

Answer: True

(c) If we were to carry out drawing under Unix we would have to
adapt -a different strategy than the one mentioned in this

chapter.
Answer: False

(d) Any shape drawn on the screen can be animated using the
getimage( ) & putimage( ) functions.

Answer: True

(e) Unless we call initgraph() we cannot draw anything on the
screef.

Answer: True
(f) Purpose of initgraph() is to load suitable graphics driver.
Answer: True '

(g) It is mandatory to call clesegraph() at the end of any graphics
program.

321
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Answer: True

(h) Using printf( } we can write text in a suitable font in graphics

M

0

mode.

Answer: False

restorecrtmode( ) restores the pre-initgraph() display mode."“' e

Answer: False

Turbo C’s graphics library does not Eincorporate 3D
functionality. .

Answer: False

(k) For the character written on the screen in graphics mode there

exists an ASCII value and a color Byte in VDU memory.

Answer: False

[B] Answer the following:

(2)

Write a program to draw a human shape on ithe screen and
animate it in any of the four directions using the arrow keys.

Program:

/* To animate a human shape */

#include <goto.c>
#include <graphics.h>

~main( )

intgd = DETECT, gm = DETECT, x, vy, ¢h, i=0, d = 0, area;
char*p;

initgraph ( &gd, &gm, "c\\ic\\bgi" ) ; /* initializing graphics */

/* center coordinates of screen */
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x = getmaxx( }/ 2

y = getmaxy( )/ 2;

- circle ( getmaxx( ) / 2 - 20, getmaxy( )/ 2~ 20; 15) ;/* To draw a
circle */

‘circle ( getmaxx( )/ 2-20, getmaxy()/ 2 + 20,25 ;

[* To draw aline */
fine { x-10, getmaxy( ) / 2 + 45, x-10, getmaxy( )/ 2 + 85 ) ;
line (x-28,y +45,x-28,y+85);

area = imagesize ( x- 45,y —-35,x+5,y+85};

p=malloc (area);

getimage (x - 45,y-35,x+5,y+85,p); [*outer rectangle of
image™/

outtext { "Press arrow key to change direction” ) ;
while (1)

ch = getkey( );
switch (¢ch )

case 72: [ Up arrow ™/
/* erasing previous and drawing new */

putimage ( x ~45-d,y - 35-1, p, XOR_PUT };
i+t

putimage ( x—45-d,y-35-1, p, XOR_PUT);
break ;

case 80: /* Down arrow */

putimage ( x - 45-d, y - 35-1, p, XOR_PUT);
i'_ .

putimage  x - 45-d,y~ 35-1, p, XOR_PUT);
break ;
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case 77: * Left arrow */ ' - I initgraph ( &gd, &gm, "c\itclibgi" )
putimage (x -45-d,y-35-i,p, XOR_PUT); . BN rectangle ( 200, 200, 300, 300 ) ; /*to-draw rectangle */
d-; o seffilstyle (1,3 ) N *
- putimage (x —45-d,y~35-i,p, XOR_PUT); .. e floodfill (210, 210, 15 ) ; /* fills the inside of rectangle */
. break R LR s . . - .

: drawpoly (5, a) ; /* draws a polygon with 5 sides */
case 75: /* Right arrow */ . seffilstyle (1, 4) - -
' floodfilt ( 260, 160, 15); /*fills the inside of polygon */

putimage (x~45-d,y - 35-i, p, XOR_PUT ) _

d+t line ( 350, 150, 350, 250 ) ;
putimage (x-45-d,y~35-i, p, XOR_PUT ) * line { 350, 250, 300, 300 ) ;
break : .
seffillstyle (1,5); .
case 28: /" Enter key */ floodfill ( 310, 200, 15 ) ; /* fills the rightmost polygon */
exit( ); ' ‘ 7 :
b ( . ; getch( ) ; ‘
} ' ' " closegraph();
geteh( ) ; : : . restorecrtmode( ) ;
closegraph( ) ; } :

restorecrtmode( ) ;

} | Write a program -to draw the following figure. Each closed
(c) W progr _ ; igure.
' region in the figure should be filled with a different color.

(b) Draw a cube on the screen with three of its faces visible. Program:
Ensure that each face is drawn in a different color.

Program.

/* Cube with three faces visible */
#include <graphics.h>

main( )
{
int gd = DETECT, gm: ,
intaf ] = {250, 150, 200, 200, 300, 200, 350,150, 250, 150 } ;
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Chapter-20: Graphics Programming

/* to draw the farger triangle and fill it /
{ setcolor ( YELLOW ) ;
TH * drawpoly (4,a) ;
setfillstyle ( SOLID_FILL, YELLOW ) ;
“floodfill { 200, 200, YELLOW) ;

\/ /* to draw the inner triangle and fill it */
setcolor { GREEN ) ;

drawpoly (4,b);

setfilistyle ( SOLID_FILL, GREEN ) ;
floodfill ( 200, 200, GREEN ) ;

*To d . o ‘ /* to draw the innermost small circle and fill it */
o draw the given fig. and fill it with different colors */ setcolor (MAGENTA );

o . circle ( 200, 204, 24 ) ;
#include <graphics.h> seffillstyle ( SOLID_FILL, MAGENTA ) ;
main() floodfill { 200, 200, MAGENTA );
{ .
e . : getch();
gnt gd = DETECT, gm, i, ; closegraph{ ) ;
intaf]={110, 245, 200, 100, 290, 245, 110, 245} ; restorecrtmode( ) ;

intb[]={150, 180, 250, 180, 200, 245, 150,180 } ;

——

initgraph( &gd, &gm, "c:\te\ibgi" ) ;

(d) Write a program to draw a line interactively. [nteractive line

/* to draw the outermost rectangle and fill it * drawing involves the following;

setcolor { BLUE ) ;
rectangle ( 100, 100, 300, 300) :
seffilistyle ( SOLID_FILL, BLUE)) . —~ Creating a plus shaped cursor.

floodfil o
(120, 120, BLUE ) ; : — Managing the movement of the cursor using arrow keys, Pgup,

/*to draw the next large circle and fill it */ PgDn, Home and End.

S'etcolor (RED); — On positioning the cursor at a suitable place, if enter 1s hit the
C”;{ﬁ(%OO, 200, 100) ; : point where the cursor was positioned should be treated as the
setfillstyle ( SOLID_FILL, RED ; starting point of the line. ’

floodfill ( 200, 200, RED ) :
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PgDn, Home or End are hit the line dr

— For every key hit the earlier line sho
one should get drawn.

— Line should be made permanent when

Program:

* Drawing interactive fine */

#include <graphics.h>
#include <goto.c>

main( )

{
intgd = DETECT, gm, x, y, ch, flag = 0
char*p ; ‘

initgraph ( &gd, &gm, "c:\te\ibgi” ) ;

x=getmaxx() / 2;
y =getmaxy() / 2;

)i
);
area = imagesize (0, 0,4,4):

p=malloc (area);
getimage (0,0, 4,4, p);

ine (0,2, 4,2
line (2,0,2,4

x=0;y
I h

0 0:
0; 0;

1

while (1)
{ ,

Now the cursor should disappear and as arrow keys, PgUp,

awing should begin.

uld get erased and a nEW

Enter key is hit.

1 h, area;

e

g
%
i
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if (kbhit())
{
if (flag==1)
{
putimage ( x-1, y —h, p, XOR_PUT ) ;
“putimage { X-1,y-h, p, XOR_PUT ) ;

ch= gétkey( )
switch (¢h )

case 72:/* Uparrow */
case 73 /* Pageup */

f{flag==1)
{ ' .
putpixel (x-1,y-h, 12);
D
}
else
{ .
putimage (x -1, y-h, p, XOR_PUT ) ;
h++
putimage (x -1, y-h, p, XOR_PUT);
} .
break ;

case 80 : /* Down arrow */
case 81 /* Pagedowri */

if (flag==1)

{ putpixel (x-1,y-h, 12);
h--;

}

else

{

putimage ( x-1, y-h, p, XOR_PUT);
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f--; ‘
putimage { x -1, y-h, p, XOR_PUT ) :
} .
break=

case 77 : [* Left arrow ¥/

if(flag==1)

{
putpixel (x -1, y-h, 12);
-

}

else

{

putimage (x —1, y —h, p, XOR_PUT):

putimage { x-1,y - h, p, XOR_PUT);

}

break;
case 75 : /* Right arrow )

if (flag==1)

{
putpixel (x-1,y-h 12);
44

}

else

{ .
putimage (x -1, y-h, p, XOR_PUT ) ;
++ .
putimage (x -1, y-h, p, XOR_PUT ) :

}

break;

case 28 : /" Enter key */

if (flag == 0)
flag=1;
sise
flag=0;
break ;

case 1 :/* Escape key */
exit(y;

default :
cleardevice( ) ;
flag=0;
putimage (x -1, y-h, p, XOR_PUT );

)
}
geteh( ) ;

clasegraph( ) ;
restorecrtmode( ) ;

(e) Write a function to construct a button similar to the one that

- you, often see in Windows. T o this function you should pass
size of the button, position of the button, color of the button,
the text to be displayed on it and the font of the text.

Pro grani :

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

#define HORIZONTAL HORIZ_DIR
#define VERTICAL VERT_DIR
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main( )

int gd=DETECT, gm, . . b, t, color
~ char text [50], align [20];

“;‘igitg{agh (;L&gd ) &gm, “C:\_\t(;\\bgi" )

outtext ( "enter the size of button in terms of left,top,right and
bottom" ) ;

scanf ( “%d%d%d%d’, &I, &t, &r, &b)

cleardevice( ) ;

outtext ("enter the color of button (0 to 15)" ) ;
scanf ( "%d", &color ) ; ,
cleardevice( ) ; e

outtext ( "enter the text" ) ;
< fflush ( stdin ) ;
gets (text ) ;

CreateButton (1, t, r, b, color, text, 0, 1, HORIZONTAL ) ; /* creates
o button */

geten() ;

closegraph( } ;

restorecrtmode( ) ;

.

int CreateButton ( int left, int top, int right, int bottom, int color, char*
text, int font, int fontsize, int fontdim )
{

int x,y,1;
cleardevice( ) ;

setcolor ( color ) ;

rectangle ( left-2, top-2, rtght+2 bottom+2') ; /* outline rectangle of
button®/

setfillstyle ( SOLID_FILL, color) ;

rectangle ( left, top, right, bottom ) ;

b e o
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floodfill ( ( left + right ) / 2, (top + bottom )/ 2, color ) ;

- setcolor ( BLACK ) ;
[ =stren (text); -
= ({left+right)/2) - (l*4)";’
y (top + bottom ) / 2
settextsty!e ( font 0, fontstze )
outtextxy ( x - 3, y, text ) ; /* writes the text on the button at the
specified x,y position™/
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| Chapter 21
Mouse Programming

fA] State True or False:
(a)',_A,H mouse. services have been gather under interrupt number
Answer: True

(b) It is possible to build mouse pointer in graphics mode of size
bigger then 16x16 pixel.

Answer: False

(¢) It is méndatory that the mouse driver should stand loaded
before we can use the mouse.

Answer: True
(d) W e can build the arrow shape mouse pointer in text mode.
Answer: False

(e) We can build a color mouse pointer through interrupt number
33h.

Answer: False

(f) To find out the status of the different mouse buttons, we have
to use different services under interrupt number 33h.

Answer: True

(g) The service to initialize the mouse also manages to display the
mouse pointer.

Answer: False
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(h) Once the mouse pointer is displayed, we need to call another _
service under interrupt number 33h to make the mouse pointer -~

move.

Answer: False

(1) There exist different services to obtain the current mouse ...

position and the status of different mouse buttons. -
Answer: False

() In any mouse pointer. built from 1 6x16 pixel matrix, thetop
left pixel is considered to signify the actual mouse posmon

Answer: True
[B] Answer the following:

(a) Write a function that would not allow the mouse pointer to

enter a particular rectangular area on the screen. Use the

followmg details:

Interrupt number — 33h _
AX - 16, service to deactivate mouse when it enters
rectangle defined by CX, DX, SI, DI
CX —upper X screen coordinate
DX - upper Y screen coordinate
SI —lower X screen coordinate
DI-lower Y screen coordinate

Program:

#include'dos.h"
#includestdio.h"
#include "conio.h"
#include "graphics.h”

union REGS i,Q;

main( )

{

intgd, gm, x1, x2, y1,y2;
gd = DETECT;

initgraph{ &ad, &gm, "c:\tcWbgi" ) ;

rectangle ( 100, 100, 150 150)
initmouse () ; . ,
while ( 1kbhit ())

{ showmouseptr( ); /* shows mouse pointer on the console */
getmousepos( &x1, &y1, &x2, &y2); :
while (x1>100 && y1> 100 && x1 <150.&& y1 < 150)
{ restrictmouseptr (100, 100, 150, 150 ) ; /* restricts mouse
‘ pointer */
getmousepos ( &x1, &y1); /*to get the track of mouse */

}
}
geteh();
}
initmouse( )
{ .
ixax=0; .
int86 ( Ox33, &i,&0) ;
return{ 0.x. ax);
. .
showmouseptr{ )
{
ixax=1;
int86( 0x33, &i, &0 ) ;
}

{

restrictmouseptr ( int x1, int y1,int X2, int y2 )

ixax=16;
ix.cx =x1;
ixdx=y1;
x5l =x2;
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ixdi=y2; intmouse( ) ;
int86( 0x33, &i, &0 ) ; showmouseptr( ) ;
} printf { " Enter the value for horizontal mickeys and vertical
getmousepos (int *x1, int *y1) L mickeys\n ") ;
{ : scanf { "%d%d", &x1, &y1);
ixax=3: o setmickey (x1,y1);
int86 ( 0x33, &}, &0 ) ; e L ’ s
*x1=0.x0X; . _ ' getch( ) ;
*v1 = ox.dx; ] closegraph( ) ;
} restorecrtmode( ) ;
(by Write a function that allows a user to set the sensitivity of the i}nitmouse( )
mouse. The sensitivity is measured in a unit called ‘mickeys’ {
where 1 mickey represents approximately 1/ 200 of an inch of ixax=0:
mouse travel on the table. Effectively it means how much int86 ( 0x33, &i, &0 ) ;
movement of t he mouse on the table would cause the mouse : return (o.x.ax) :
cursor to move by one unit on the screen, where one unit :
corresponds to 8 pixels. Use the following details: : showmouseptr( )
' . : {
Interrupt number — 33h ' : [xax =1,
AX=T1Ah ' int86 ( Ox33, &i, &o ) ;
BX = horizontal mickeys (1 to 32767, default = 8)
.CX = vertical mickeys (1 to 32767, default = 16) ?etmickey( int x1,inty1)
. , : ixax=0x1a;
Program: - i.h.bh=x1:
#include <dos.h> ) ‘ theh =yl -
#include <stdio.h> int86 { 0x33, &i, &o ) ;
#include <conio.h> : }

#include <graphics.h>

union REGS j, 0;
main( )

{

intgd, gm, x1, x2,y1,v2:

gd = DETECT ;

clrser() ;

initgraph ( &gd, &gm, "C:\tc\\bgi” ) ;
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o [A] ‘State True or False:

. Chapter 22

C and Assembly

(a) 'The method of mixing Assembly code in a C language program is
known as inline Assembly.

Answer: True

(b) A program written in assembly is always smaller than its C
equivalent.

Answer: True

(c) Some instructions in assembly have no counterparts in the C
language. '

Answer: True ,

(d) Moving a Vélue directly to a segment register is permitted.
AnsWef: False

(e) The zero-bit in the flags register is set to 1 if the result is non-zero.
Answer: False

(f) A 16-bit mul instruction places the result in AX:DX pair.
Answer: False-

(g) A pplication programs are rarely written completely in Assembly
language. '

Answer: True
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(h) Any offset register can be combined with any segment register to
reference a memory location.

Answer: True
[B] Pick up the correct alternative for each of the foliowing:

(a) Assembly code is mixed with C code to

(1) Increase the speed for critical routines
(2) Work closely with hardware

(3) Both1land2

(4) Only1

Answer

(2) Work closely with hardware

(b) The instruction sub ax, bx places the result into
(1) AX register '
(2) BX register
(3) Depends upon flag register settlng
(4) Memory
Answer

(1) AX register

(¢) The instruction mov [bx], ax moves the contents of

(1) AX into BX

(2) BX into AX

(3) AXinto DS:BX
(4) None of the above
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Answer

(3) AX mnto DS:BX

(d) The Vldeo memory na graphlcs card is divided into banks of

'(1) 64 KB

(2) 64 bytes

(3) 16KB

(4) None of the above

Answer

(1) 64 KB

(e) If the DS register contains 40h and SI register contains 17h then
. the DS:SI pair refers to memory location

(1) 417h

(2) 4017h

(3) 40017h

(4) None of the above

Answer

(1)417
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Chapter 23

Additional Problems

Constants, Variables and Expressions

[1] Write C expressions corresponding to the following assuming
all quantities to be of type float.

(@) x’ +10x* +8x° +4x+2

Answer: pow (x,5)+10*pow(x, 4 )+ 8 pow(x 3)+4*x +2

(b) ((ax+b)/_‘c)(+((dy+e)/2f)—(a/bd)

Answer: ({(a*x)+b)/c)+(((d*y+e)/2*f)-alb*d)

(g+D)

© AzB{—Pi] "

7T

Answer: A =By * pow ((P2/3.14),(g+1)/k)

(d B :2ﬁ10g<1/1/g> (%SinB A/2+el.32)

Answer: B=2*3.14*log (pow (1/9,05))"
(Ya*pow(sin(A/2),3)+exp(132))
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(2]

JaD (p-w) +tan” @;—C'u)-

() A=
Answer: & =sqrt (4 *pow (D ,2) - pow { (B - )‘,2))+
atan{((8+pn)/2*C)

‘ 1 .
H V= 2Vyr[eA+-};10gAsecA + ——(%jsnﬁ Acos]
: AVa

Answer:V=2*V*pu r(e*A+R/I*log(A)*sec{A)+1/q(r/
pow (y,3) )" pow(sin(A),4)*cos(8))

Evaluate the following expressions:

float a=25,b6=25;

(@) a+2.5/b+45

Answer: 8.000000 .

(b) (a+2.5)/b+45

Answer: 6.500000

(¢) (a+25)/(b+4.)5)
Answer: 0.714286

(d) a/2.5/b

Answer: 0.400000

() b++/a+b--

Answer: 4,500000

A
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[3] Evaluate each of the following expressions (The £Xpressions

[4]

are to be evaluated independent of one another):
inti=3]=4k=2:

(@) i¥=k=+++i

Answer: 24

(b) i=j/=k+4

Answer: 0

Classify the following constants as decimal,

hexadecimal:

(a) 01234
Answer: octal

(b) —02436
Answér: octal

(c) Ox1111
Answer: hexadecimal
(d) —128734689
Answer: decimal

(e) —0OxaAbB

Answer: hexadecimal

octal

or
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(fy 122
Answer: decimal

(5] The ideal compressor outlet temperature and efficiency for a

~gas turbine are given by

g-h

T ) To(iJ g
A

and

where T, is the inlet temperature, P, the inlet pressure, P, the
outlet pressure, and g the ratio of specific heats. Write a
program to compute and Output T and e for Tq = 450, Py =
10, P, =55andg=1.5.

Program:

#include <math.h>
main( )

float TO= 4501 P1=10,P2=55¢g=15¢T,;
clrser( ) ;

T=T0*pow (P2/P1,(g

-1)7g);
e=1- pow(P1/P2( -1Yg);

3

printf ("T = %fMe = %", T, e);
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--geteh( ) ; |
3 L S

Control Instructions

[1’]’"7 Givena ﬁiadﬁéﬁcj 'é’(iuation ax’ +bx +¢=90. Write a program' S

to find the roots of it.

Program

/* Roots of a quadratic equation */

#include <stdio.h>
#include <conio.h>
#include <math.h>

main( )
{
float a, b, ¢, x;
float y, r, 11, 12;
clrser( ) ;
printf ( "Enter the values of a, band ¢\n" ) ;
scanf { "%f%{%f", &a, &b,&c ) ;

y=(b*b-(4%a*c));

if(y>=0)
{
r=sqrt(y);
M=(-(b*b)+r)/(2%a);
R2=(-(b*b)-r)y/(2*a);
printf ("\nRoot1 = %.2(tRoot2 = %.2f", 11,12 ) ;
} .
else

printf ( "\nComplex roots:" ) ;
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}

r=sqrt(-y});
M= -(b*b)/{2%a);
r2=ri

printf { "\nRoot! = %.2f +i %27 r1, 1)
printf { "\nRoot2 = %.2f- 1 %.2F", 12, 1) ;

printf { "\n\ninininPress any key to exit..." ) ;

getch() ;

[2] Given fifty pairs of Iength and breadth of rectangle, write a
program to find all the rectangles whose area its grater than
their perimeters. For example, the area of the rectangle with
length = 5 and breadth = 4 is greater than its perimeter.

Program

{* Compare Area And Perimeter of rectangle */

#include <stdio.h>
#include <conio.h>

main( )

{

int len, brth, i :
float area, peri;

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

{

clrser( ) ;

printf ( "\n\nEnter the length and breadth of the Rectangle:\n" ) ;
scanf ( "%d%d", &len, &brth );

area=len*brth;

peri=2"*(len +brth);

if (area > peri)
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printf ( "nAREA is greater than the PERIMETER of the

Rectangle." ) :
printf ("nAreais %.2f and Perimeteris %.2f ", area,
peri};
printf ("\nlength = %d and Breadth = %d", len, brth ) ;
-else -

{

if{area==peri)

printf { "\nPerimeter is equal to Area of the
Rectangle" ) ;
printf ( "\nArea is %.2f ‘and Perimeteris %.2f ",

area, per ) ;

}

- else

printf { "\nPerimeter is greater than Area of the

Rectangle" ) ;
printf ( "\nArea is %.2f and Perimeter is %.2f ", area,

peri};

}

} .
geten() ;
}
}

[3] Given three point (x1, y1), (x2, y2) and (x3, y3), write a
" program to check if they are collinear:

Program:

/* To check colinear points */

#include <stdio.h>
#include <conio.h>
#include <math.h>
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main( )
{
int x1, y1, x2, y2, x3, y3;
int s1, 52,83
clrser( ) ; . . P
printf ( "\nEnter the values of x1 and y1 coordinates of first point:" Voo
scanf { "%d%d", &1, &y1);
printf (-"\nEnter the values of x2 and y2 coordinates of first point: " ) ;
scanf ( "%d%d", &x2, &y2): o
printf ( "\nEnter the values of x3 and y3 coordinates of first point: ") ;
scanf ("%d%d", &x3, &y3);
/* Calculate Slope of line between each point */
st=abs(x2-x1)/abs (y2-y1); /* Slope between 1 st & 2 nd
point */
s2=abs(x3-x1)/abs(y3-y1): /* Slope between 1 st & 3 rd
‘ ] point */
s3=abs{x3-x2)/abs (y3-y2); /* Slope between 2 nd & 3 rd
point */
if((s1==52)&&(s1==53))
printf ( "\n\tPoints are Collinear" ) ;
else .
printf ( "\n\tPoints are NOT Collinear" ) ;
geteh() ; ' i
}

[4] Given the coordinates ( %,y ) of a center of a circle and it’s

radius, write a program which will determine whether a point
lies inside the circle, on the circle or outside the circle.

Program:

I* Check if point lies within a circle */
* The centre of the circle has been assumed to be at 0,0%
#include <stdio.h>

Chapter 23:Addiiional Problems ) 353

#inciude <conio.h>

main{ }
i

1 =
int x,y,r;

int dis, d; o ‘
clrsor( ) ; C e
printf ( "\nEnter the radius of the circle and \nthe coordinates of the
point{ x, ¥ )in");
scanf ( "%din%d\in%d", &, &x, &y ) ;
dis=x*"x+y*y,;
d=r*r;
if(dis==d)
printf ( "\nPoint with ( %d, %d ) coordinates is on the circle”,
X¥);
else
{
f(dis>d)
printf ("Point with (%d,%d) coordinates is outside the
circle”, x, v );
else
printf ("Point with (%d,%d) coordinates is inside the circle”,
X))
} .
getch( ) ;
}

[5] A machine is purchased which will produce eamning of Rs.

1000 per year while it lasts. The machine costs Rs. 6000 and
will have a salvage of Rs. 2000 when it is condemmned. If 12
percent per annum can be eamned on alternate investments
what would be the minimum life of the machine to make it a
more attractive  investment compared to alternative

" investment?
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Program:

/* What would be the minimum life of the machine.*/

#include <stdio.h>
#include <conio.h>

main( )
{
int year =0, i_cost = 6000, profit = 1000 :
int s_cost ;
float t1, t2, interest
inti;

clrser( ) ;
t2=1i_cost*1.0;

while (1)
{
year++ |
t1 =i_cost + profit * year ;
interest =t2*0.12 ;
{2 =12 + interest ;
printf { "\ntt = %At2 = %f + %f = %f", t1, t2 - interest, interest,

2);
i{f((t2-2000)>(t1 -5000) )
year-:
break ;
'

printf ( "\nMinimum life of the Machine is %d Years.", year) ;
geten( ) ;

}
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6] Given a point { x, y ), write a program to find out if it lies on
the x-axis, y-axis or at the origin, viz. (0, 0).

Program:

/* Determine where a point lies ™/

#include <stdio.h>
#include <conio.h>

main( )
{
int X, y;
clrser( ) ; .
printf ( "\nEnter the x and y coordinates of a point\n" ) ;

scanf ( "%d%d", &x, &y );
f(x==08&&y==0)
printf ( "Point lies on origin" ) ;
else :
f(x==08&&yl=0)
printf ( "\nPoint lieson Y axis" } ;
glse
f(x'=08&&y==0)
printf ( "\nPoint lies on X axis" ) ;
elsa ‘
printf { "\nPoint dosen't lie on any axis, nor origin" ) ;
getch() ;
}

[7] Extend the above program to find whether it lies in the first,
second, third or fourth quadrant in x-y plane.

Program:

/* Which quadrant does a point lie in */
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}

#include <stdio.h>
#include <conio.h>

main( )
{
int x,¥;
crser();

printf ( "\nEnter the x and y coordinates of a point: " ) ;
scanf ("%d%d", &x, &y ) ;

f(x==0&&y==0)

printf ( "\nPaint lies on the origin" ) ;
f(x==08&&y!=0)

printf ( "\nPoint lies on Y axis" } ;
f(x!=0&&y==0) )

printf ( "\nPoint lies on X axis" ) ;

f(x>0&&y>0 )

printf ( "\nPoint lies in the FIRST Quadrant” )
f(x<0&&y<0)

printf ( "\nPoint lies in the THIRD Quadrant™) ;
f(x>08&&y<0)

printf ( "\nPoint lies in the FORTH Quadrant" ) :
f(x<0&&ky>0)

printf ( "\nPoint lies in the SECOND Quadrant" ) ;

printf ( "n\n\n\nPress any key o exit..." ) ;
getch( )

[8] A university has the following rules for a student to qualify
for a degree with A as the main subject and B as the
subsidiary subject:

(a). He should get 55 percent or more in A and 45 percent or

more in B.
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“If he gets than 55 percent in A he should get 55 percent

“or more in B. However, he should get at least 45 percent
Sin A

If he gets less than 45 percent in B and 65 percent or
more in A he is allowed to reappear in an examination in
" B to qualify.

"lir(d) In all other cases he is declared to have failed.

Write a program to receive marks in A and B and Output
whether the student has passed, failed or is allowed to
reappear in B.

Program:

* University passing grade _*/

#include <stdio.h>
#include <conio.h>

main( )

{

. inta,b;
clrser( ) ;

printf ( "\nEnter marks of subject A and B:");
scanf ( "%d%d", &a &b) ;

if({(a>= 55)&&(b>=45))H(((a>:45)&&(a<55))&&
(b>=55)))
printf ( "\nThe student has passed in the examination." ) ;
else
if((b<45)&&(a>=65))
printf ( "\nThe student can reappear for subject B." ) ;

else
printf ( "\nThe student has failed in the examination.” ) ;
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getoh( ) ; | )
} ,, else
; { y N
; ] : iflc=="0")
[9] ii;hgei fsélgz fgil?(\;{le;iwbii gari?:;;:)any to process customer orders j it “\nl;]imiisg"it)ems are supplied, rest would be
, shi ;
(a) If a customer order is less than or equal to that in stock v e s glsel " )
and has credit is OK, supply has requirement. . ' L printf ( "\nOrder cann't be supplied” ) ;
(b) If has credit is not OK do not supply. Send him A }
ntunation. ) :
(c) If has credit is Ok but the item in stock is less than has geteh();
order, supply what is in stock. Intimate to him data the }

balance will be shipped.” _
[10] When interest, compounds q times per year at an annual rate
Write a C program to implement the company policy. ! of r% for n years, the principle p compounds to an amount a

as per the following formula
Program: :

a=p(t+riq)n
/* Company policy for customer orders */ .
Write a program to read 10 sets of p, r, n & q and calculate

#include <stdio.h> the corresponding as.

#include <conio.h>
Program:
main( ) ’

{

int s = 100, o ; /* Compound interest calculation */

char ¢ ='0"; /* creditis ok */ #include <stdio.n>

#include <conio.h>
#include <math.h>

clrser( ) ; |
printf ( "\nEnter the number of items to be ordered:" )
scanf ("%d", &o) ; |

main{ )
e {
?‘(o<—s) float g, r.n,p a;
. int i,
f(c=="0") Co e e
printf ( "\nOrder is supplied" ) ; st
else {

printf ( "\nOrder cann't be supplied” ) ; clrser( ) ;
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- -printf { "Enter the compounding period: " } ;

}
}

printf { “Enter the principal amount:" ) ;
scanf ("%f",-&p ) ;

printf { "Enter the rate of interest:" ) ;
scanf ("%f", &) ;

printf ( "Enter the number of years: ' ) ;
scanf ("%f", &n } ; : e

scanf ("%, &q ) ;
a=p+pow((1+(r/q)),(n/q)):;

printf ( "\n\nTotal amount = %f", a) ;
geteh() ;

[11] A projectile fired at an angle 6 has a horizontal range R given

by

R

B V*2sin@cosf

g

Where V = initial velocity and g = 32.2 ft/sec2. Write a
program to compute R for the following set of values. 7

Vv 8]
200 20
200 70
200 45
175 60
179 75
210 20
Program:

/" Calculate distance traveled of a projectile */
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“#include <stdio.h>
#include <conio.h>
#include <math.h>
#define P! 3.1415522

main() T e
;

inti;

double V, R, x,g=32.2;

clrscr( ) ;

for (i=0;i<=5;i++)
{ : :
printf ( "\nEnter the initial Velocity and the Angle: ) ; i
scanf ( "%lf%If", &Y, &x ) ; ' '
X=x"*P{/180; /* Convert to radians */
R=(2*V*V*sin(x)*cos(x))/g:
printf ( "\n\tHorizontal Range = %.31f", R ) ;
geteh() ; :

}
!

[12] The period P of a pendulum is given by the following
formula. .

P=2x Vg G sin? /2 + 1 }

where g = 980 cm/sec2 1= pendulum length, & = angle of
displacement.

Write a program to read pendulum number, I and « for 10
different pendulums and compute the period of each
pendulum. Also print the pendulum number whose period is
smallest.

Program:
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* Compute period of pendulum */
#include <stdio.h>

#inciude <conio.h>

#include <math.h>

#define Pl 3.1415922

main()
{ .
intc=0,1i;
float t= 32767, 2,1, p,g=980;
cirser( ) ;
for(i=1;i<=3;i++)
{

printf ( "\nEnter the length and angle of displacement of %d
pendulum:n®, i) ;

scanf ( "%f%f", &1, &a);

a=a*Pl/180; /* Convert to radians */

p=2*Pl*sqrt(1/g)*(1.0/4*pow(sin(a’2),2)+1);

printf { "\nperiod of pendulum is %f\n", p ) ;
if(t>=p)

t=p;

c=i;

}
getch()

printf ( "\m\nSmailest period is %f of pendulum number %d”, t, ¢ ) ;
getch( ) ;
}

[13] A tank having the shape of an inverted right circular cone of

radius R and height h is initially filled with water. At the
bottom of the tank is a hole of radius though which water
drains under the influence of gravity. The equation for the
time t it takes to empty is
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-~ Where g is the gravitational constant 32.17 ft / séc’; Comnpute
the time to empty tanks of the following dimensions.

Tank height  Tank radius  Hole radius

6.5 4.0 0.2
10.35 55 1.0
15.65 6.0 4.0
17.0 49 2.5
14.55 7.5 2.0
16.65 5.57 0.5

Also determine which tank would be emptied earliest.

Program:

[* Compute time to empty tank */

#include <stdio.h>
#include <conjo.h>
#include <math.h>

main( )
{
int i, tank = 0;
float R, r, h, t, tt = 99999, ¢ = 32.17;
- clrser( ) ;
for(i=0;i<=§;i++)

printf ( "\nEnter the Radius and height of tank: " ) ;
scanf ("%f%f", &h, &R ) ;
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printf ( "Enter the Radius of Hole: " ) ;
scanf ( "%, &) ;

t=(R*R*sqgrt(2*h))/(5*r*r*sqt(g));

- printf ( "tTime to empty the tank = %f", t) ;

fit>1)
{
ft=t;
tank =i
}

printf { "\n\nMinimum time required from the 6 tanks is = %' )
printf ( "\nThe Tank number is = %d", tank ) ;
geteh( ) ; -

}

[14] The length L of a belt needed to wrap around two pulleys of
diameters D and d and whose centers are separated by a
distance C is given by,

I g, DD (D=d)
L=yJAC* —(D-d)* +x ;T (D -dysinT =

Write a program to compute belt length for each of the
following sets of data:

D d c
22 8 60
20 10 18
21 11 15

19 10 14
18 12 16
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- Program:

"/ Compute lengths of belt */

#include <stdio.h>
* #include <conio.h>
#include <math.h>

main{ )

{
int ,D,d,C;
float L;
clrser( ) ;

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

{ (
printf ( "\nEnter the values of D, d and C: ") ;
scanf ( "%d%d%d", &D, &d, &C );
L=sqrt(4*C*C~pow(D-d,2))+314*(D+d)/2+

(D-d)*(asin((D-d)/(2*C)*3.1415299/180) ) ;

printf ( "Length of the belt = %fn", L ) ;
geteh() ;

}

R

[15] A piston is connected to a crankshaft of radius r by a
connecting rod of length I. The velocity v of the piston as a
function of the crankshaft angle A and revolutions per minute
N of the shaft is give by,

V =27 Nr{sin A+ ?sin Acos A+ %({;]sin‘? Acos A]
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printf ( "Enter the radius of the crankshaft in meters: "} ;

Write a program to compute the velocity in meters/sec for
scanf ("%f", &r);

each of the following.

N A ; A=A*31415299/180

3000 68 075 0.25 v 234N " (sin(A)+r/{*sin(A)"cos (A)+

4000 95 0.75 0.2 1072* (ripow (L, 3))*pow (sin(A),3)*cos(A));

3300 180 0.95 0.1 printf ( "\nVelocity of the piston in meters/sec is = %f

4500 90 06 015 _ meters/sec\n’, v ) ;

800 270 0.5 0.15 .

990 75 0.7 0.25 ' } geteh() ;
}

Program: oo

‘ [16] The natural logarithm can be approximated by the following

series. '

* Compute velocity of a piston */

#include <stdio.h> L ool 101 1 o1V 11
#include <conio.h> ' _ | +—2—( J +E[ ) +5( ] +

finclude <math.h> X X X X

main( ) If x is input through the keyboard, write a program to

{ : calculate the sum of first seven terms of this series.

float i,r, 1, AN P )
float v : ‘rogranm.
clrscr( ) ; * Compute natural logarithm */
for(i=0;i<=5;i++) ' o o #include <stdio.h>
{ : #include <conio.h>

printf ( "\nEnter the number of revolutions per minute: " ) ; ' #include <math.h>

scanf ("%f", &N ) ;

main()
printf ( "Enter the crankshaft angle: " ) ; {
scanf ("%f", &A ) ; int x,i:

float result=0;

printf ( "Enter the length of the con-rod in meters: * ) ;
scanf ("%f", &l) ; clrser();
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printf { "\nEnter the value of x: " ) ;
scanf { "%d", &x);

for (i=1;i<=7;++)
{
if{i==1)
resuft = result + pow ((x-1.0)/x,1):
else o
result =result + (1.0/2) *pow ((x-1.0)/x,1);

}
printf ( "\nLog(%d) = %f", X, resuit) ;

getch();
}

[17] The following forrmulae describe problems of portions of
circle, with radius r, and central angle 8 in degrees.

Area = 7 r*

. ' &
Length of arc =m r—
gth of " 180
length of chord =2 rsin(6/2)
T rte B rising
360 2

area of sagment =

If values of r and 6 are entered through the keyboard, write a
program to calculate the above properties of the circle. Note
that your problem must work till the user keeps on supplying
the values of r and 0.

Program:

/* Compute Properties of Circle */

#include <stdio.h>
#include <conio.h>
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#include <math.h>
#define PI 3.1415922

main( )
{
int ang,r;
" float loarc, loc, aos, area ; 5
" char ch="';
clrser( ) ;

while( ch=="y' | ch=="Y")

printf ( "\nEnter the values of radius and the angle; * ) ;
scanf ( "%d%d", &r, &ang ) ;

area=Pl*r*r;
joarc=PI*r*(ang/180.0});
loc=2.0%r*sin{(ang*3.1415289/180)/2.0);
aos=(Pl*r*r*ang)/360-(r*r*sin(ang*3.1415299/
©180))/2; o

printf ( "\nArea = %f", area } ;

printf ( "\nlenght of arc = %f", loarc ) ;

printf ( "\nlenght of chord = %f", loc ) ;

printf { "\nArea of segment = %f", aos ) ;

printf { "\nm\nDo you want to continue ? (y/n) " } ;

fflush ( stdin ) ;
scanf { "%c", &ch ) ;
o v
}

[18] A projectile fired at an angle ¢ with an initial velocity Vo
will travel a distance r according to the following formula:
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V,? sin26
g

Where g is the acceleration = 9.81 m/sec 2

It will be in motion foe a time t given by
_V, sin¢
8
and reach a maximum height h given by.
V,sind
g

h=

For gll. gngles from20 to 70 degrees in 10-degree increments
and initial velocity of 50 m/sec write a program to prepare the
following table. :

Projectile Characteristics :
Angle Range . Time Height
20 - - -

30 - - -
40 - - -
50 - - -
80 - - -
70 - - -

Program:

* Projectile motion *

#include <stdio.h>
#include <conio.h>
#include <math.h>
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#define P13.1415922
main( )

double v=50.0,r 1 h ¢g=881;
int a=20;

clrser( ) ;

printf { "\n\t\t ~ Projectile Characteristics\n ") ;
printf { "\nitAnglelt Range\t TimeltitHaightin\n ™) ;

for(;a<=70;a+=10)

{ B
r=(v*v¥*sin(2*a*(PI/180)))/qg;
t=(v*sin{a*(P1/180)))/g;
h=(v*v*sin(a*(PI/180)))/g;
printf ( "\nt%d\t%IM%BIM%I, a, r t h ),

}

geteh( ) ;

}

[19] The heat flow Q from an insulated pipe is given by the

following formula:

2w KL(T,-T,) .
log,(D,/D,)

where L = pipe length, Ti = Temperature inside, T, =
Temperature outside, D2 = Outer diameter of pipe ( with
insulation ), D1 = Inner diameter of pipe ( without insulation )
and K = Thermal conductivity factor of the insulation.

Assume a pipe 50 feet long with a diameter of 8 inches and a
thermal conductivity factor 0.035. The outer temperature
should be 150 degrees and the inner temperature should be

850 degrees.
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W.rite a program to construct a table of heat flow versus
thickness of insulation in halfiinch increments from 1 to 4
inches.

and the radius of gyration

Program:

The external tube diameter and initial thickness are input
#include <stdio.h> through the keyboard. Prepare a table for moment of inertia
“#include <conio. h> : and radius of gyration, incrementing the thickness by a step

‘ given by the program user. Terminate the program when the

#include <math.h> j
#define Pl 3.1415922 ‘ ‘ 3 tube becomes a solid.

/* Heat flow from an insufa_té& pipe */. .

main( ) Program.'
{ .

float q, k=0.035, 1= 50, t=850, t0=150, d2, d1=8, ¢ = 1.0 : /* Moment of inertia & Radius of gyration of a tube */
| #include <stdio.h>

- #include <conio.h>

printf ( "\n\tHeat flow\Thickness\n’ ) ; ‘ A #include <math.h>
| . #define P! 3.1415922

~clrser(); ' ' , L

for (;c<=d;c+=0.5)

A o | _ main( )
d2=dl+c¢; A
q=(2 Pk (t-10))/(log (d2/d1)); . < float i, moi, rog, d0, da,t,
printf ( "\n\t%.6/t%. 6fn", q,c); ‘ clrser( ) ;
getch( ) ; . f printf { "\nEnter the Diameter of the tube: " ) ;

.} ' | scanf ( "%f", &d0 ) ;

printf { "\nEnter the initial thickness of the tube: " ) ;

[20] For a cylindrical tube of outside diametef Dy and an inside
scanf { "%f", &t ) ;

diameter Di, the moment of inertia is,
4 R printf { \nEnter the value‘for incrementation of the thickness: ") ;
T(D, =D,") scanf ( "%f", &) ;

64 ‘
printf ( "\nThickness\tMoment of InertiatRadius of Gyration " ) ;
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while( 1)
{
=d0-t*2;
moi = P * (pow (dC, 4 )~ pow (di,4))/64:
rog = (sqrt (pow (d0, 2) - pow (di,2)))/4;
if(di==0)

break ;

printf ( "SACAYT, t, o, rog )
t=t+i;

}

geteh();

} .

[21]In a crankshaft, connecting rod and piston- arrangement, the
displacement D of the piston is given by

,
D:r[l—cosA+Lsin2A+ L sin® A]
21 21

Prepare a table of displacement versus the crankshaft angle
from 0 to 360 degrees in uniform increment of 10 degrees.
The program should read the values of r and 1.

Program.

/* Table of displacement Vs Angle of a crankshaft */

#include <stdio.h>

#include <conio.h> ¥
#include <math.h>

#define Pl 3.1415922

main( )

float d, a, I, r,1;
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clrsor( ) ;

printf { ‘Enter the value of radius of shaft: " } ;
scanf ( "%f", &r);

printf ( "\nEnter the lenght of shaft: " ) ;

scanf ( "%f", &l );

printf ( “\n\tCrankshaft Angle\tDispiacement\in” ) ;

for(i=0;i<=360;i+=10)

{
d=r*{1-cos(i (P!/180 )+r/(2*!)*pow(sin(i*(Pl/
180)), 2)+ pow ((r/(2"1)),3)* ’
pow (sin (i (PI/180)),4));
if (i==180)
{
getch();
cirser( ) ;
printf { “\n\tCrankshaft Angle\tDisplacementin” ) ;
}
printf ( "\n\t%ﬂt\t°/o.10f", id);
} .
getch();
}
Functions

[22] Write function to add, subtract, multiple and divide two
complex numbers (x +iy )and (a +ib ).

Program:

[* Addition, Subtraction, multiplication & Division of Complex Numbers */

#include <stdio.h>
#include <conio.h>

main( )

{
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int x,y,ab;
clrser( ) ;

printf ( "Enter four real numbers:" ) ;
- scanf (“%d%d%d°/d’ &X, &y &3, &b ;
add{x,vy,a,b);
sub(x y,ab);
mut(x,y,ab);
div(x,¥,ab);

printf ( "\n\n\n\n\nPress any key to exit..." ) ;
geteh();
}

/* Function to add complex numbers */
add (int x,int y, int a,int b)

int r,i; /*r=real part, i = imaginary part */
r=x+a;
= y+b;
printf ( "\nThe sum of the complex numbers is %d + i(%d)", r, i) ;
return ;

}

/* Function to subtract complex numbers */
sub (int x,int y, int a,int b) ‘

int r,i;

r=x-a;

i=y-b;

printf (- "\nThe substraction of the oomplex numbers is %d + i(%d)",
i);

retum;

}

/* Function to multiply complex numbers */
mult (int x, int y,int a,int b)
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A

)

/* Function to divide complex nimbers */
div (int x, int y,int a,int b)

}

--return ;

intri;

r=(x*a)-(y"b);

i=(x"b)+(y"a); |
printf ("inThe multiplication of the complex numbers is %d + i(%d)",

M

intri,q;

r=x*at+y*b;

i=-(x*b)+y*a;

g=a*a+hb*b;

printf ( "\nThe division of the complex numbers is %.3f + i ( %.3f)",
r*107/q,i.0/q);

return ;

[23] Write a C function to evaluate the series

Sin(x) = x — (x° /30 4 (x° /51 = (&7 /7)) + -

to five significant digits.

Program:

/* Evaluation of a series */

#include <stdio.h>
#include <conio.h> -
#include <math.h>

main()

{ .

float n, x,a, b, sum =0
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}

int I, ’ .
float numerator ( float, int ), denominator ( int ) ;

cirser( )

printf ( "Enter the number x. ) ;
scanf ( "%f",.8x) ; .
for(i=1,j=1;]<=19;i++j+=2) upto 10terms™/
{ a=numerator (X, j );
b = denominator ( j);
n=alb; _
(i1%2==0)?sum=sum-n:{sum=sum+n};

}
printf ( "%f", sum ) |

printf ( "\n\n\n\n\nPress any key to exit.." ) ;
geteh( ) ;

[* Calculate Power /.
float numerator ( float x1,int })

{

}

float k=1;

int m;

for(m=1;m<=]; m++)
*=x1;

refurn (K ) ;

* Calculate factorial */
float denominator (int | )

{

ntm; i

float h=1;

for(m=1;m<=j;m++)
h=h*m;

return (h) ;

}

[24] Given three variables x, y, z write a function to circularly shift
their values to right. In other words if x = 3, v =8, z=10 after
circular shift y =5, z= 8, x =10 after circular shift y=5,z2=8§
and x = 10. Call the with variables a, b, ¢ to circularly shift
values.

Program:

/* Circular shifting of values */

#include <stdic.h>
#include <conio.h>

main( )

{
int x,y,z,
clrser( ) ;

}

printf ( "Enter the values x, y,.z\n" ) ;
scanf ( "%d%d%d", &x, &y, &z);

printf ( "\nValues of x, y & z as entered:" ) ;
printf ( "\nx = %d\ty = %d\tz = %d", x,y, z) ;

Cfun(x,y,z);

printf ( "n\n\m\n\nPress ahy key to exit..." ) ;
geteh( ) ;

/* Function to shift values of x, y & 2/
fun (int x, int y, int z)

int i, t;
for(i=0;i<=2;i++)
{

19

Z:
y,

t
z
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y =X,
X=t: '
printf { "\n\nAfter right shifting of values %d time(s)\n", i+1);
printf { "x = %dty = %d\tz = %d", X, ¥, 2 ) ;
}
}

[25] Write a function to find the binary equivalent of a given

decimal integer and display it.

Program:

/* Binary equivalent of a decimal number */

#inciude <stdio.h>
#include <conio.h>

main{ )
{ A
- int=num;

clrser( ) ;

printf ( "\nEnter the number: " );
scanf ("%d", &num ) ;

binary { num ) ; /* Function call */

printf ( "\n\n\n\nPress any key to exit.." );
geten()
}

/* function to convert decimal to binary */
binary (int n)
{

int r;

r=n%2:

n=nl/2;

f{n==0)
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printf ( "\nThe binary equivalentis %d*, r ) ;
return (1) ;
}
else )
binary (n); /* Recursive call */
printf ("%d", r) ;
}

[26] Given N and K.- Write a function to compute the binomial
coefficient

NI
KN ~ K)!

Program:

/* Compute binomial coefficient */

#include <stdio.h>
#include <conio.h>
#include <math.h>

main( )

{
longint n, k z;
long int fact(longint i) ;

clrser( ) ;

printf ( "\nEnter the two positive integers nand k where n > k: ") ;
scanf ( "%ld%Id", &n, &k ) ;

z=fact(n)/(fact(k)*fact (abs(n-k))):

H

printf ( "Binomial Coefficient is %ld", z ) ;
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printf ( "\n\nin\n\nPress any key to exit..." ) ; cirser( ) ;
geteh(); ; printf { "\nEnter three sides of the triangle: " ) ;
} scanf ( "%f%%f" &a, &b, & ) ;
‘ z=area{ab,c):
/* Calculate factorial */ afab,c)

long int fact (long int 1) printf ( "\n\nArea of the triangle = %.3f", z);

{ intop=1; . - geten()
while (i1=0) }
{ s : /* Function to calculate area from a formula */ |

ip'_p b _ float area ( float a, float b, float ¢) - C

L, - (
} ' float s, m; x;
retum (p); . s=(a+b+c)/2; ' '

} m=s*(s-a)*(s-b)*(s-c);

[27]Ifthe lengths of the sides of a triangle are denoted by a, b, )r(et:ufr?r(tf( ;n‘);
and ¢, then area of triangle is given by , } ;
;zrea _ \/ S(S—a)S-b)S-0) [28] Write a function to compute the distance between two poinfs

and use it to develop another function that will compute the
area of the triangle whose vertices are A(x1, y1), B(x2, y2),
and C(x3, y3). Use these function to develop a function which
returns a value 1 if the point (x, y) lines inside the triangle

where, S=(a+b+c)/2

Program: ' : ABC, otherwise a value 0.

{* Area of triangle with sides a, b & ¢ */ Program:

#include <stdio.h> /* Calculate distance between two peints and use the function 4
#include <conio.h> to calculate area of triangle given its three vertices */

#include <math.h>
' #include <stdio.h>
main( ) #include <conio.h>
#include <math.h>
float a,b,c, z;

float area (float a, float b, float ¢ ) ;
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main()
{
o int x1, %2, y1,v2;
float z, x;
float dlstance (int x1, int y1 mt X2, mt y2y;
float area()

clrser() ;

printf { "\nEnter the co-ordinates of two points:
scanf ( "%d%d%d%d’, &x1, &y1, &x2, &y2) ;
z =distance (x1,y1, X2, y2) ;

printf { "\nDistance between Two points = %f", z
geteh( ) ; :

x=area( );
printf { "\nArea of the triangle = %f", x) ;
geteh( ) ;

t

“* Function to caloulate distance */ .
float distance (int x1,int y1,int x2, int y2)
{ -

float m, d;

m=pow ((x2-x1),2)+pow ((y2-y1),2);

d=sqrt(m);
returnd ;

}

1* Get vertices of triangle */

float area()

{
float triarea (float | float float)
float a, b, ¢, d;
int x1,x2, x3, x4, y1, y2, y3,y4;
float areal, area2, aread, totarea ;
float a1, b1,¢1:

")

z);
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printf (" \nEnter the Co- ordmatec of three points: ™) ;

scanf ("%d%d%d%d%ed%d", &x1, &y1, &x2, &y2, &x3, &y3);
printf ("\(nEnter the co-ordinates of one more point: " ) ;
scanf ( “%d%d", &x4, &y4 ) |

“eea = distance (S v X2, y2) ;
b = distance ( X1, y1,%3, y3);
¢ = distance (x2, y2, X3, ¥3 ) ;

d =triarea(a, b c);

al =distance (x1, y1, x4, y4 };
b1 =distance ( x2, y2, x4, y4 };
c1 =distance ( x3,y3, x4, y4);

areal =triarea (a,al, b1);
area2 =trarea (b, al, ¢1);
areald =triarea (¢, b1,c1);
totarea = areal + area2 + aread ;

if ((totarea-d)<=0.0008) .
/% 0.0009 used to counter the anomaly in floating point
calculations */
_ printf ( "\nPoint ( %d, %d ) is inside the Triangle”, x4, y4 ),
else
printf { "\nPoint ( %d, %d ) lies outside the Triangle”, x4, y4 ) ;

retumd;

}

/* Function to calculate area from a formula */
float triarea ( float a, float b, float ¢)
{
float s, m, X;
s=(atb+c)/2Z;
m=s*(s-a)*(s-b)*(s-c);
x=sqrt(m);
return (x ) ;
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[29] Using the formulae

7':-\/X2 +y2 +ZZ

G =tan"'(Jx* +y?/2)

p=tan” (y/x)

write a function that will transform cartesian coordinates into
spherical coordinates.

Program:

* Convert cartesian co-ordinates to spherical */

#include <stdio.h>
#inciude <math.h>
#define P1 3.14153822

main( )

{
/* Function prototypes */
float spherical_r ( float, float, float ) ;
float spherical_O ( float, float, float ) ;
float spherical _Q ( float, float ) ;
float x,y,2; ‘
fioat 1, 0,Q;

printf ( "\n Enter the X, Y, Z coordinates: " ) ;
scanf { "% %%, &x, &y, &z ) ;

r=spherical_r(x,y, z);
printf ( "\n Spherical Co-ordinates are: \n" ) ;
printf ( "\n\tr = %f Units", r) ;

Q =spherical_Q(x, y);
printf { "\n\tQ = %f degrees”, Q) ;

O =spherical_O (%, v,2);
printf { "\n\tC = %f degrees ", O} ;

getch() ;
} ,

/* Function to calculate radial distance between point & origin */
float spherical_r ( float x, float v, fioat z)

float a; _
a=sqri(x*x+y*y+z7z);
return a;

}

/*Function to calculate angle between X,y plane & point */
float spherical_O (float x, float v, float z)

{
float a,t;
if(z==0)
a=0;
else
a=(atan(sqrt(x*x+y*y)/z))*(180.0/P|)
return a;
}

/* Euntion to calculate angle between x axis & the point */
float spherical_Q ( float x, float y)
{

float a;

if(x==08&&y==0)
a=0;

else
a=(atan(y/x))*(180/P1);

retum a;
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}

[30] Write another function to calculate N1 Which is define as
1.2.3.4...N, and 0! Is defined to be 1.

- Write another function to calculate the Binomial Coefficient
given by.

N
KI(N - K)!

Then write a main( ) that makes use of the aforesaid functions
“to evalyate:

i+ j+k)

® il 1kl

where p is the number of permutations on a set of m
objects which i are of onetype, j are of a second type,
and k are of a third type, it being assumed that object of
any of the three given types are indistinguishable from
one another. ‘

N' k _n-k

b) PROB= M
(o) PRO K-’

Where in a sequence of independent- trials of an
experiment each trial has a probability of success p and a
probability of failure q, and PROB is the probability of
exactly k successes in n trials of the experiment.

Program.

#include <stdio.h>
#include <conio.h>

/* Function to calculate factorial */
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float fact (float 1)

{

}

* Function to calculate binomial coefficient */
float binomial (float n, float k)

{

}

float p=1;

while (=0}

{ ,
p=pri;
-

}

refump;

float z;
z=fact(n)/(fact(k)*fact(abs(n-k)));
retum z;

main( )

{

float i, j, k, p, prob, K, N, n, q;

crser(y; - )
printf ( "Enter the three numbers i, jand k where i > j > kin" } ;
scanf ( "%f%f%f", &, &j, &k ) ;

p=fact(i+j+k)/(fact (i)*fact(])*fact(k));
printf { "\np = %fn", p ) ;

printf ( "Enter the values of Nand K: ") ;
scanf ( "%f%f", &N, &K) ;

printf ( "Enter the values of n"and ‘g ") ;
scanf ( "%f%f", &n, &) ;

prob = binomial (N, K} * pow (p, K) *pow (g, (n-k))}; -
printf ( "PROB = %f", prob ) ;

getch();
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}

[31] Write a function to compute the greatest common divisor

given by Euclid’s algorithm, exemplified for J = 1980, K =
1617 as follows:

1980/1617 = 1 1880 -1 * 1617 = 363
1617/363 =4 1617 -4 * 363 = 165
363/165 =2 363-2*165=33
5/33=5 165-5*33=0

Thus, the greatest common divisor is 33.

Program:

 Compute Greatest common diviser - Euclid's Algoritm */

#include <stdio.h>
#include <conio h>

main( ) -
1
intjktrz:
clrser( ) ;
printf { "\nEnter two numbers:" ) ;
scanf ( "%d%d", &j,&k ) ;
z=fun (], k);
printf { "\nThe greatest common diviser of the two numbers is %d" ,
z), ’
geteh() ;
}

/* Function to calculate GCD */
fun (int j, int k)

intr=1,m,n=0t;
if (k>]) /* Interchange values */

[32] Given the following information Answer the questions which

Contents
425
2568

4284

t=],
j=k;
k=t;
}
glse
{ N
if(j==k)
return j ;
while (1)
{ v
r=jlk;
m=j-(r*k);
if(1(j%k)) /*]is exact muitiple of k */
n=k;
f(m==0)
break ;
j=k;
k=m;
n=m,;
'}
retumn;
}
Pointers
follow
Variable Name Address
P 2568
Q 4284
R 5242

Al0] 8468

232
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A[10] 8488 2568
Answer
(a) &p=7? 2568
(b) op="7 425
(c) Fr=7 425
(d) &g =7 4284
(e) "&g) =7 2568
f)  &r)=7? 4268
(9)  &a0] = 8468
(h) a+? 8468
(i) all]=7 232
) &a[h] = 8488
(k) af10] = 2568
(1 *a[10] = 425

[33] Match the following with reference to the following program
segment:
int i, j, =25
int *pi, *pj = & j;

* more lines of program */
*pJ :j + 5’

j="pj+5

PI =D

pi =i+

Each integer quantity occuples 2 bytes of memory. The value
assigned to I begin at (hexadecimal) address FOC and the
value assigned to j begins at address FOE. Match the value
represented by Left Hand Side quantities with the Right.

1. & a. 30
2. & b.  FOE
3. P c. 35
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4 *pi d. FA2
B e. FoC
8. Di f. 67
7. *pi g. unspecified
8. (pi+2) h. 65
9. ("pi+2) i. FSE
10. *(pi+2) j. FSE
K. FAQ
I F9D
Answer
1. &i e. FSC
2. &j b. FSE
3. Pj i F9E
4, *Dj h. 65
5. i c. 35
6. Pi j FOE
7. i h. 65
8. (pi+2) d.FAZ
9. (*pi+2) f. 67
10. *(pi+2) g. unspecified

[34] Match the following with reference to the following segment:

{1,2,3,4,5),

{6,7,8,8, 10},

{11,12, 13, 14, 15}

L*n=8&«x:

1 X+ 2)+ 1) a 9
2 *'x+2)+5 b 13
3 Mx+1)) c 4
4 () +2)+ 1 d 3
5 (*(x+1)+3) e 2
6 *n f 12
7 (n+2) . g 14
8 (*in+3)+1 h 7
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S. *(n+ 5)+1 i 1
10. ++™" i 8
K. 5
i 10
m. 6
Answer:
1. (**X+2)+1) f.12
2. *(x+2)+ j. 8
3. *((x+ 1)) m. 6
4. *C*x)+2)+1 ¢ 4
5. *(*(x+1)+3) a. 9
6. ”n i. 1
7. *(n+2) d. 3
8. (*n+3)+1 k. B
9.  *(n+5)+1 h. 7
10. ++™n e. 2
[35] Match the following with reference to the following program
segment:
struct
{
int X, ¥,
Yys[1=1{10, 20, 15, 25,8, 75,6, 2
int *i;
i=s;
1. *(i+3) a. 85
2. s[i[7]].x b. 2
3. s[(s + 2)->y / 3[i]]-y C. 6
4. ifi[11-it21 d. 7
5. i[s[3].y] e. 6
6. (s+1)->x+5 f. 15
7. A+)y(i+4) /i g 25
8. s[i{0] —i[4]].y + 10 h. 8
9. (*(s+*(i+1)/70)).x+2 i. 1
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1

2

3

4

5.

6. (s+1)>x+5
7

8

9

1

SOeNOO~WMN =

10, ++i[B]]

Answer:
(i+3)
iR
S[(s + 2)->y / 3Ty
ifif13-if21]
i[s[3].y]

(1 + (i + 4) /i
S{i[0] — i[4]}.y + 10

(s (IFN D) x 2
0. ++i[i[6]]

unsigned int arr{3][3] = {

**arr
**arr <*(*arr+ 2)

*(arr[0]) | *(arr[2])
arr[1][1] < arr[0][1]
arr[2][[1] & arr[2][0]
arr{2][2] | arr[0][1]
arr{0][1] ~ arr[0][2]
0. ++**arr + --arr{1][1]

“(arr + 2)/ (*(*arr+ 1) > **arr)
*(arr[1] + 1) ] arr{1][2]

QxXLe T mTo oA

25
8

2

75
15
20
16
85

10
7

— x.-..._. —

TQ ™o a0 o

[36] Match the following With reference to the following program
segment: segment

64
18

16

11
20
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Answer:

1. ™arr i 2
2. Trarr<*(*arr+2) g. 1
3. Marr+2)/{*(rarr + 1) > *"arr) c. B
4. *(ar[1]+ 1) | arr[1][2] h. 11
5. *arr0]) | *(arrf2]) b.18
6. arr[1][1] < arr[0][1] g. 1
7. arr[2][[1] & arr{2][0] e. 0O
8. arr[2][2] ] arr[O][1] k. 5
9. arr[0f[1] * arr{0][2] j. 2
10.  ++*arr + --arr[1][1] d. 3

Arrays and Strings

[37] Write a program to find the equation of a straight line passing
through n pairs of x and y coordinates.

B

Program:

/* Equation of a straight line from n pair of co-ordinates */

#include <stdie.h>
#include <conio.h>

main( )
{
int x{3], {3, 1;
float m, m1, m2;
clrser( ) ;
printf ( "Enter the co-ordinates” ) ;
for(i=0;i<=2;++)

scanf ("%d", &x[i] } ;
scanf { "%d", &y[i} ) ;

r* Caléulate slope of the line */
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m={y[1]-y[0]) " 1.0/ {x[1]-x[0}};
i=1 -

Ji<= 2 i++)

mt =yl - y(01) " 1.0/ (- X0 )

if(m==m1)
continue ;
else
{
printf ( "Not a stright line" ) ;
break ;
}
}
if(i==3)
{
printf ( "t is a stright fine" ) ;
printf ( "\nEquation of this line is"  ;
mt=y[071.0-m*x{0];
if(m==00)
m1= m; -
printf ( "\nY = %.2f* X + %f“ m,mi};
}

getch( ) ;
yo

| [38] Write a program which interchanges the odd and even

components of an array.

Program:

* Interchanging odd & even components of an array */

#include <stdio.h>
#include <conio.h>

main( )

{
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int a[1={1,23456788910}:
int 1,

clrser( ) ;

printf ("\nOriginal Array:\h” );
for(i=0;i<=9;i++)
printf { "%d ¥, &[] ) ;

for(i=0;i<=9;1+=2)
{
for(j=i+1;j<=9;j++)
swap ( &afil, &a[i+1]);

!
printf ( "\n\nModified Array:\n" ) ;
for{(i=0;i<=9;i++)

printf ("%d ", di] ) ;

geteh( )
}

/* Function to swap eleménts */

swap (int ™, int *j)
int t;
=% :

‘*i___*j;
*J‘=t;
}

[39] Write a program to find if a square matrix is symmetric.

Program:

* To check if a square matrix is symmetric */

#include <stdio.h>
#include <conio.h>

main{ )

{

int arr[3}[3}, i, j, count=0;
crser( ) ; ‘
printf { "“\nEnter the elements of the Matrix\n" ) ;
for(1=0;i<=2;H4+)
{

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

scanf ( "%d", &arr{illi] ) ;

}

/* Print the matrix as entered */
printf ( "\nThe matrix formed is...\n" ) ;
for(i=0;i<=2;i++)

{
for(j=0;j<=2;j++)
printf ("%d ", arr{{][j] ) ;
printf {"\n" ) ;
} \

* Check for symmetry */
for(i=0;i<=2;i++)
{

for(j=i;j<‘=2;j++)

if (arr{i]fj] == arrfj]fi] )

count++;

}

if {count==8)

printf ( "n\nThe matrix is symmetric" ) ;
else _

printf { "\n\nThe matrix is not symmetric" ) ;
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geteh();
}

[40] A factory has 3 division and stocks 4 categories of products, |

‘An mventory table 1s updated for each division and for each
produce as they are received. There are three independent
suppliers of products to the factory:

(a) Design a data format to represent each transaction.

(b) Write a program to take a trarmsaction and update the
inventory. ‘

(c) Id the cost per item is also given write a program to
calculate the total inventory values.

Program:

/* Inventory Management */

#include <stdio.h>
#include <conio.h>

main( )
{
int" *inven[3}{4] ; /* 3 divisions and 4 categories */
int comp[3];
int *c;
char ch=Y';

int t,1,1, pno, d, comp_no ;
int tot =0, cost[4] = { 100, 200, 300, 400} ;
long int tot_in_val=0:

clrser() ;

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

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

¢ =(int* ) malloc ( sizeof (int)*3);

;
H
|
H
}
i
|
i
I
H
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.
(mven[}m+0)=0,
( inven(ijfj +1)=0;
\ xm’e; l[a}m T 2 )= 0;

}-

clrser( ) ;

while (ch=="y || ch=="Y")

clrser( ) ;

printf ( "\nEnter the Division 0, 1or2: ") ;
scanf ( "%d", &d ) ; : .
if(d<0]jd>2)

{ _
printf ( "\ninvalid Division" ) ;
continue ;

}

printf { "\nSelect product numbennfrom 0, 1, 2 or 3 which
represents its category:" ) ;

scanf ( "%d", &pno ) ;

f(pno<Cilpno>3)

{

printf ( "\nlnvalid Division" ) ;
continue :

}

printf ( "\nEnter the company number 0, 1, 2\nfrom where the
product is purchased:" ) ;
scanf { "%d", &comp_no ) ;

if {comp_no >= 0 && comp_no <= 2 )*( inven[d][pno] +
comp_no ) = *(inven[d]pno] + comp_no ) + 1;
else

printf ( "\ninvalid Company number"};
continue ;
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1

1

clrscr{ ) ; o

printf { Wit Want to enter another data { y / n in\tit "} ;
fflush { stdin } ;

scanf ("%c", &ch);

fflush ( stdin ) ;

printf {-“inin Total inventory cost = %lId", tot in_val}; " = 1

printf { "n\n\nin\nPress any key to exit...” ) ;

' [41] Write a function to find the norm of a2 matrix. The norm is
clrser( ) ; defined as the square root of the sum of squares of all
printf ("\ntotal quantity of products present in each divisions are:\n") ; elements in the matrix.
printf ( "\nProduct \tO\1t243\n" ) ; ;
for(i=0;i<=2;i++) _i Program:
{ , ‘;
printf ("\nDivision No %d", 1) ' /* To find the norm of a Matrix */
for(j=0;j<=3;j++) - ‘ ,
{- ' : ' ; #include <stdio.h>
= *{ in'}/in[i}"[j] +0) +*(invenfi]f] + 1) +*( inven[i][j], +2). ; #include <conio.h>
o printf { "t%d", t ) ; e S #include <math.h>
' ; printf ("\n" ) ; ‘ ‘ o ‘ _ g—» main()
‘ : : {
getch()., _ . e int matrix3][3] ; /* 3 x 3 matrix */
clrscr() ; o intij; '
printf ( "\nTotal cost of products present in each divisions are:\n" ) ; o :  intsum=0:
o . - ; float :
orli=0;1<e2;00) o e om;
{ ST e P20 <= s+
printf ( "\nDivision No %d", i+1 ); B N e for(i=0:1<=2;i0e)
e for(j=0;j<=3;j++) : - . , printf ( "\nEnter the elements of the %d row\n", i ) ;
R I R ' for(j=0j<=2;]++)
t =*(inven[i][] + Q) +*(inven(i[j] + 1) +* (invenfi][l+2) ; ; {
} tot = fot + t* costfj]; | scanf ("%d", &matrix[][] ) ;
printf ("\Rs. %d ", tot }; } }
printf ("\n" ) ;
tot_in_val = tot_in_val + fot ; /* Calculate the norm */
ot=0; for (1=0;1<=2;i++)

} {
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for(j:(:);j.(rz;j-H-)

{
sum = sum + pow ( matrixfilfj], 2) ;
| ,
clrser( ) ;

/* PRint the matrix as entered */
printf ( "\nYou entered the matrix as :\n" ) ;
for(i=0;i<=2:i++)

{
for(j=0;j<=2;j++)
{ ‘
printf ( "\t%d", matrix[ij[} ) ;
2} , :
~oprintf ("\n" ) ;
}

norm = sqrt (sum);
printf ( "\n\nNorm of this matrix = %f", norm ) ; -

printf ( "\n\ﬁ\n\n\nPress any key to exit..." ) ;
geteh();

1

Il

[42] A dequeue is an ordered set of elements in which elements
may be inserted or retrieved from either end. Using an array
simulate a d equeue of characters and the o perations retrieve
left, retrieve right, insert left, insert right. Exceptional
conditions such as dequeue full or empty should be indicated.
Two pointers (namely, left and right) are needed in this
simulation. '

Program:

/* Implementation of a deque using an array */
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#include <stdio.h>
#include <conio.h>

- * Function-prototypes */ = o2

void add_front (iint ) ;
void add_rear (int ) ;
int retrieve_front ( void ) ;
int retrieve_rear { void } ;
veid display (void ) ;

* Globa! variables */
int *front, *rear ;
int a[26] ;

- main{)

{

int item ;
front = NULL ;
rear = NULL ;

clrser( ) ;

printf ( "\nAdding elements at front of a deque: " };
add_front (10 ) ;

add_front (40 ) ;

add_front (30 ) ;

display( ) ;

geteh( ) ;

printf ( "\n\nAdding an element at the rear of a deque: ") ;
add_rear (50);
display() ;

printf ( "\n\nRetreiving an element from the front of a deque: " ) ;
item = retrieve_front( ) ;
if(item==-1)
printf ( "\nDeQueue Empty ") ;
glse
printf { "\n\nFront item = %d ", item ) ;
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display( } ; : o }

printf { "\M\nRetreiving an e}emem from the rear of a deque BE
item = retrieve rear{ ) ; i :
if(item==-1)

- #* Function ta retrieve item from: fro i
int retrieve_front ( voxd) ‘

printf { "\nDeQueue Empty " ): { L C
else : int item,1,§;
printf ( "\m\nRear item = %d ", item ) ; ! if ( front == NULL )
display() ; {
, printf ( "\n DeQueue Empty " ) ;
geteh() ; return -1 ;
} | ; \
: else
/* Function to retrieve item from rear */ {
int retrieve_rear ( void ) : item = *front ;
{ i =rear - front;
int item, i, ; _ : ifli==0)
if ( rear == NULL ) L
{ . _ front = NULL ;
printf ( "\n DeQueue Empty " ) ; _ rear = NULL ;
return -1 ; , ’ i }
} : else
else . {
{ s for(j=0;j<=i-1,]++)
item = *rear; , front {j] = front[j+11];
i = rear - front; | *rear=0;
if(i==0) ; rear-- ;
{ }
front = NULL ; ; }
rear = NULL ; return item ;
} ; }
else |
{ /* Function to add item ta rear */
*rear=0; void add_rear (int item )
rear--; {
) ., int 4,
} if ( front == NULL)
return item ; {
: front =
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*front = item ;

. rear=a;
else % :;"-__;_j"‘-.ww B T il L e Do
{ i - rear - front - ) , - i /* Function to display the deque */
T ~ L void display { void ) '
flim2s) .
!{ (i1=25) , . ; int i;
: . ' E int *p = front;
rear++; ; ' ;
*rear = item ' ' ‘{f (p==NULL)
}e e . . i printf ( "\n\nDeQueue Empty " } ;
printf ( "\nDeQueue full " ) ; l ‘ : ~ D }
. ’ ) ) else
{ ]
} : ) printf ("\n" ) ; -
- . , . % for (i=0;i<= (rear-front);i++)
/" Function to add item at front */ e W ox
void add_front (int item)” ‘ i } printf ("\n a[%d] = %d ", i, *pre
<t | o ' : } | |
l{f(front == NULL) [43] Write a program which concatenates a string to the left of a
front=a; : , given string.
*(front ) = item ; - \
‘ rear=a: Program:
) : \
?Ise ' _ J* Concatenation of strings */
frEJnt =a; o ‘ #include <stdio.h>
gf~( re'ear2~5f;on_t ; | #include <conio.h>
if(jl= '
{ main( )
Cfor(i=j+1;i>=0;0-) , {
s i g s o
rear++ ‘ b
3
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clrser{ ) ;

printf { "\nEnter the two'strings: "} ; -
scanf ( "%s%s", str1, str2 ) ;
printf ( "\nString1 = %s\tString2 = %s ", str1, str2 ) ;.

/* Add two strings */
preconcatenate ( str2, stri);
printf ( "\n\nAfter adding String2 to the left of String1:" ) ;
printf ( "\nThe new string is: %s", str2 ) ;
geteh( )|
}. ,

/* Function to add string at the left of a given string */
preconcatenate { char *t, char *s )

{ while (*t) -
t++
- while (*s)
*id = FgH+
*t="0",/* String termmauon character */

}

[44] Write a program to delete all vowels from a gentence. Assume
that the sentence is not more than 80 characters long.

Pro grdm ;

* Delete all vowels from a sentence */

#include <stdio.h>
#include <conio.h>

main( )

char str[80], str1{80} ;
char *s, *p-;

[ Problems

clrser( ) ;
- printf (" \rEnter sentence not more than 80 characters iong \n*)
g e gets( str).;. . G o
S g st Base address of the atrmg */ '
p =str!; /* Base address of new string */

while (*s)
if( *S == !al “ *S =£ lel ” *S == III ” *S - IOI “ *S —-— lul )
S++
else
if(*s=="A"]| s-"E‘ [*s=="T|*s=="0"* s=="U )
S+
else
D+t = g4+
}
*p : '\O' 3i

printf { "\n\nSentence after removing all vowels is:\n” ) ;
puts { str1};
geteh() ;-

}

[45] Write a program which will read a line and delete from it ail

ocecurrences of the word ‘the’.

Program.

/* Delete all occurrences of "the" from a sentence */

#include <stdio.h>
#include <conio.h>

main()
{ .
char str[80], str2[80] ;
char *s,*q, *p;

int i; :
cirser( ) ;
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{46] Write a program which takes a set of names. of mch
abbreviates the first, middle and other names except the last
name by their first letter. 7

printf ( "\nEnter a sentence not more ihan 80 chars long:\n" ) ;
gets (str);
.- s=sir; [*Base address of the string ™
p =str2; /* Base address of new string */

while (*s ) o Program:
- ‘ o -
i (= o | i ~ ; /* Convert a full name into initials & lastname */
i * 1§l *S - T - L .
{ ‘ ' ' S #include <stdio.h>
f5f+(+ ; ) #include <conio.h>
if(*s=="n '
{ e . N main() -
. * , [P} - o v‘ f {
if(s=="¢}) ‘ D char str{30] ;
; ' : : ] char *p;
else , int count=0,1,
e . _ f clrser( ) ;
for ( 1= 0 = 2 I ) o : printf ( "\nEnter name, middle name and surname:\n" ) ;
ptt="qtt, | gets (str);
\ P . | p = str;/* Base address of the string */
else 4 _ o _ - /* Count number of blank spaces */
{ ¥+ = *gtt | ' B ‘ . -~ while (*p) -
prt=7Qrt ‘ : A ,
S, ‘ ) if(*p::")
} } count++ ;
) B p++ ; ’
else s . : ' }
S+t Tp++ o ’ - p=str;
} o , ' printf ( "\nThe name converted to initials is: " ) ;
*p - i t ) N
printf ( "\n\nSentence after deleting all occurences of 'the' isi\n” ) ; }N.h”e (count)
puts { str}2 ) orintf ( "%c.", *p )
getch(); while (*p!=")
} ‘ , P+
: p++ '
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count- (s =="al || "s == ' || "s == | ¥
1 count ++ ;
printf ( "%s", p) ;
ogeteh()s :
printf ( "The number of occurrences of two successive vowels: %d" |
{47} Write a program to count the number of occurrences of any ‘ count ) ;
two vowels in succession in a line of text. For example, in the geteh();
following sentence: , )
: A o _ o [48] A queue is a data structure in which anew. element is inserted
“Pleases read this application and give me gratuity . at the back of the queue and an element\is retrieved from the
‘ - front (the other end) of the queue. For example, given a
Such occurrences are ea, ea, ui. : . quete,
Program: ~ _ABCDEFXYZ
» front “back

I Check for 2 vowels in succession */ A o - ‘ | N
A retrieval operation will retrieve A. An insert operation will

#imhclude <stdion> B insert an element behind Z. Write functions to add an element
#include <conio.h> o : to a queue and to retrieve an element from the queue. The
: - functions must have parameters to indicate queue full, queue
main( ) : , . empty conditions and set point for adding and retrieving
{ o elements.
char str[80];
int count=0; :
char *s =str; Program.
clrscr( ) ; , /* Implementation of a queue using array */
printf { "nEnter the string:\n" ) ; P
gets ( str); , ' | #include <stdio.h>
#include <conio.h>
while (*s)
, {* Global variable */
lf( *gmm 'y ” *g=='g' ” *g ==} ” *g == “ *g == ) ] Char queue[zs] :

int i;
S++ ¢

¥
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* Function prototypes */

char retrieve{ void ) ;
void add ( char ¢);

void display ( void ) ;

main{ )

B

}

char item;

=1,/ mdacates empty queue */
clrscr( N
/* Add elements to a queue */
priritf { "\nElements of Queue are :\n" ) ;
add('a');
add ('b');
add ('c') ;
add('d') ;-
display( ) ;
geteh( ) ;

/* Reetreive elements from queue */
item = retrieve( ) ; .
“printf ( "\n\nAfter retreiving element = %c", item ) ;.

printf ( "nElements of Queue are :\n") |

display() ;
geteh() ;

item = retneve( )
printf ( "\n\nAfter retreiving element = %c item});
getch();

printf ( "\nElements of Queue are :\n" ) ;

display() ;
getch();

/* Function to add elements to a queue ¥/
void add ( char ¢)

4170

b

prsntf AinQueta Bull ¥ )yt

returmn ;
p o
else
{ .
jf++
queueli] = ¢
}
b
/* Function to display the queue ™/
void display ( void )
S
int j;
if (i==-1)
printf ("\n Queue empty ") ;
retum ; )
}

for(j=0;j<=1;j++)
printf ( "%c\t", queuel]1);
“ return ;

/* Function to retrieve elements from a queue */
char retrieve ( void )
{

char item;

int j

if(i==-1)

printf ( "\nQueue Empty ") ;
return 2;

}

else
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{
item = queue(0} ;
for(j=0;j<=i-1;j++)
{ .
quetell] = queuelj + 17
-
return item ;
}

}

[45] Given an array p[5], write a function to shift it circulérly left
by two positions. Thus, if p[0] = 15, p[1]= 30, p[2] = 28,
p[3]= 19, p[4] = 61 then after the shift p[0] = 28, p[1] = 19,
p[2] = 61, p[3] =15 and p[4] = 30. Call this function with a (4
x 5 ) matrix and get its rows left shifted.

Program:

/* Circular rotation of array elements and its use in matrix */

#include <stdio.h>
#include <conio.h>

* Function prototype */
void swap (int *p);

main( )

{
int p[4][5] ;
int i,j;
clrser( ) ;

[* Enter data for a matrix */
for(i=0;i<=3;i++)

printf ( "\nEnter the %d row elements:\n”, i ) ;

}

."_h,apter 23:Additional Problems

for(j=0;j <=4

scanf ("%d", &plillil) ;

1
d

* Print matrix as entered */
printf { "\nMatrix elements as entered:” } ;
for(i=0;1<=3;i++)
printf { "\nThe %d row elements: ", i) ;
for (j=0;j<=4;j+)
printf ( "t%d", plilg]) ;
}
}o
gefoh();
printf ("\n") ;

/* Function call to left shift rows */
swap (p); /* Base address of array passed fo function*/

[* Print new matrix after left shifting */

- printf { "\nMatrix after left shifting the row elements:" } ;

for(i=0;1<=3;i++)
printf { "\nThe %d row elements: *,i);
for (j=0;]<=4;j++)
printf { "\t%d", p[illi] ) ;
}
}
getenh();

¥ Function for left shifting of the rows */
void swap (int *p)

419 iR
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int K, i, ttj; e o { int *arr, sum, n, 1, j, pos, num ;
for(k=0;k<=3;k++) /*4rows to be shifted */ : *
el I P e e “rpringf ("\nEnter value of nfor { mx n )‘:imatfi{)_(, o
‘ for(i=0;i<=1;i++) /* shifting done twice */ - - ' scanf ( "%d", &) ; , .
{ . ’ - c : ’ 1* allocate memory o accommodate the determinant */
t=*(p+k*5+0); ar=calloc(n*n,2);
for(j=0;j<=3;j++)

' printf ( "\nEnter numbers \n" ) ;
t=*p+k*5+j); S ' : for(i=0;i<n;i++)
(ptk*5+])="p+k*5+j+1); : ~ {

} (prk*5+j+1) =tt; ~ : for(j=0;j<n;j++)
(p+k*5+j)=t; _scanf ("%d", &num ) ;
( } pos=i*n+j;
) "arr[pos] = num
) , o
[50] A 6 x 6 matrix is entered through the keyboard and stored in - /* Print the matrix as entered */
a 2-dimensioned array mat[7}[7]. Write a program to obtain for(i=0;i<n;i++)
the Determinant values of this matrix. { ' i
) : for(j=i;j<n™n;j+=n)
Program. .
: printf ( "%d\t", arr{j 1) ;
I Determinant of a n x n matrix */ | L prml( )
I* The logic used here is: to evaluate a n x n determinant we multiply : )

the first row elements of this determinant with a corresponding n-1 x
n-1 determinant by first copying the n-1 x n-1 determinant into pre-
allocated memory. We continue this process recursively till we reach
a 1 x 1 determinant and then retrace back the steps. */

sum = detmat (arr, n); .
free (arr) ; /* Memory used by arr is freed */

printf ( "\n%d", sum ) ;
#include <stdiib.h>

#include <alioc.h> ' printf { "\n\n\n\n\nPress any key to exit..." ) ;
clu oc. : ; :
- - geteh();
#include <conio.h> | } geteh( )
main( )

/¥ Function to calculate determinant */




 LetUsC Solutioﬁ;i zz‘zonalPrbeems

detmat {int *arr, int order ) - ST 8,12/8.13,11,6,7,2,6,-9,-10,11, 10,9, 2
{_

i

int sign =1, sum =0, 1, j, k, count, *ar?2 ;

standard dewanon is
int newsize, newpos, pos ; S

if ( order == 1) ) L
return { arr0] ) ; n

for (=01 <order;i++, sign*=-1)

{ ‘

I* copy n-1 by n-1 array into another array ™/ : Program:

newsize = (order-1)* (order-1); )

arr2 = calloc ( newsize, 2 ) ; /* allocate memory for a new array */
for(j=1;j<order;j++)

Where xi are the data item and x is the mean.

/* Computation of standard deviation */

(=0, ' : include <stdio.h>
for (K=0, count=0; k < order ; k++ ) #include <stdi

| | ‘ #include <conio.h> .
{ iflk==1) - : #include <math.h>
continue ; |  main()
pos =] * order +k : : {

int data[t5] ={-6,-12, 8, 13,11,6,7,2,-6,-9, 2, 11, 10, 8, 10};
, float xi, std[15], mean=0;

arr2[newpos] = arr[pos] ; intin=15;
} count++ ; ; clrser() ;

i
{
} i

/*find determinant value of n-1 by n-1 array and add it to sum™/
sum = sum + arr[i] * sign * detmat ( arr2, order- 1) '
free (arr2); /* Free the memory used by the second array */

newpos = (j-1)* (order-1) + count;

/* print data items */
for(i=0;i<=14;i++)

printf { "%ad\t", data[i] ) ;

retum (sum ) ' © /* Calculate mean for given data */
,}‘ | for (i=0;i<=14;i++)
[51] For the foHowmg set of sample data, compute the standard : { mean = mean + datali]
devxatlon and the mean. S '

}
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mean=mean/n;

A Cafcuiate standard deviation */
for( i.;vQ ;.i_§= 14 i ),_»:‘_i,,:_ e o e

i E
std{i] = sqrt { pow { ( datafi] - mean ), 2) )/ n;
b s .
/* Print resuit i

printf { "\n\n Mean = %An\n", mean ) ;
for(i=0;i<=14;i++)

{ : .

printf { "\nStandard Deviation of %d = %f", data[i], std[i] ) :
1 ' _
geteh( ) ;

}
[52] The area of a triangle can be computed by the sine low when
2 sides of the triangle and the angle between them are known.

Area = (1/2) an sin (angle)

Given the following 6 triangular pieces of land, write a
program to find their area and determine which is.largest,

Plot No. A B angle

1 137.4 80.9 0.78

2 155.2 92.62 0.89 .
3 149.3 97.93 1.35-
4 1600 100.25 9.00

5 155.6 68.95 . 1.25

6 149.7 120.0 1.75
Program.

/* Area = (1/2)ab sin (angle ) */

425 -

- dinclude <stdio.h>
~ #include <conio.h>
#include <math h>

main( )

{

float t, a[6], b{6], angle[6), areal6), largest = 0.0« -
int i, plot ; )
clrser{ ) ;
for{i=0;i<=5;i++)
{ ,
printf ( "\nEnter the values of the following data:") ;
printf ( "“na%d =", i+1) ;
scanf { "%f", &a[i] ) ;
printf { "nb%d =", i+1):
scanf ( "%f", &b[i] ) ;
printf { "\nangle%d =", i+1 ) ;
scanf { "%f", &angle[i] ) ;

/* Calculatearea */
areafi] = (1.0/2)* afil “biil ™ sin { anglefi} ) ;

o _Note the largest value of area */
if (area(i] > largest )

7

{
fargest = areali] ; :
plot =i; /* note the element with largest value of area */
) /
clrser( ) ;
}
clrser( ) ;

/* Print area of all plots */
printf { "\n\nEntered Plot dimensions and respective Areais:\n" ) ;
printf ( "\nPlot No.\taltb\tAngle\tArea" ) : '
for(i=0;i<=5j++)
{

printf ( "\n%d\tt%. 2\t%.20t%. 21%.31 ", i+1, ali], bli], angle{i],
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areali] ) ;

orintf ( "ninLargest Triangular Area = %3fhaving values of a, band ~

angle as:", largest ) ;
© prinff { "\n\na = %. 2ﬂtb = % 2f\tangle = %.2f ", afplot], bplot],
anglelpiot] ) ; '

geteh();
)

- [S3] For the following set of n data points (X, y), compute the
correlation coefficient r, givenby -

_ DDAy
JIX 2= (0 Yy =0’

X y v
34.22  102.43
39.87  100.93 ;
4185  97.43 ;
4323  97.81
40.06  98.32
53.29  98.32
53.29  100.07 }
54.14  97.08 :
4912 - 91.59
40.71 94 85
55.15 9465 ;
!
Program:

/* Calculation corelation coefficient */

#include <stdio.h>
#include <conio.h>

Chapter 23 Addztzonal Problems B O I e 47 20

Hinclude: <math,h> .

main( )

mt n= 11 i, j ;‘

float x[11] = { 34.22, 39.87, 41.85, 43.23, 40.06, 53.29, 53. 29,
5414, 4912, 40.71,5515 };

float y[11]={102.43, 100.93, 9743, 97.81, 98.32, 98.32, 100.07,
97.08,91.55,94.85,94.65} ;

float 1;

float sx 0.0, sxy =0.0,sy=0.0, sxs = 0.0,sys=0.0;

float r1,12;

clrser{ ) ;

~for{i=0;i<=10;i++)

{
sx = sx + X[i] ; /* Summation of X */
sxy = sxy + x[i] * y{i]; /* Summation of XY */
sy = sy +y[i} ; /* Summation of Y */
sxs = sxs + x[i] * x[i]; /* Summation of square of X */

sys = sys + y[i] * yli]; /* Summation of square of Y */
!

!
©printf ("nin%c X = %.2X", 228, 8x) ;

printf { "\n%c XY =%.2", 228, sxy);

printf { "\n%c X*X = %.2f" , 228, 8xs ) ;

orintf ( "\n%c Y*Y = %.2f" , 228, sys ) ;

M=(sxy-sx*sy); '

r2=(sqrt{(n*sxs-sx*sx)*(n*sys-sy*sy)));
=ri/r2;

printf ( "\n\n( Numerator ) r1 = %f", r1};

printf ( "\n( Denominator} 12 = %f™, 12 ) ;

printf ( "\n\n Corelation coefficient r1/r2 = %f", r};

geteh( ) ;

(

printf ("n%c Y = %.2f", 228, sy);
(
(
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Cfoat a b

[54] For.trﬁé folloiwihgr;set of point given by (x, ¥) fit a straight line ) E ; - R BEE
- given by float sx=0.0,sxy =0.0,sy=00,sx6=00;" -
. float r1, 12, mx =0.0, my=00,yy; o

Cy=aoebx T " Cdrser(); o

where, o for(i=0;i<=9;i++)

S ' ? : {
@=y=bx and , ;’ sx=sx+X[]; /* Summation of X */
‘ ; sxy = sxy + X[i] " y[i] ; /* Summation of XY */
. ny yx—» xyy : ‘ sy=sy +yli]; /* Summation of Y */
- ‘ ’ sxs =sxs + X[i] * x{i] ; /*-Summation of square of X */

DI | B }

X y , printf ("\Mn%c X = %. 2", 228, sx) ;
3.0 1.5 “printf ("\n%c Y = %.2 ", 228, sy):
45 20 - printf ( "\n%c XY = %.2f", 228, sxy ) ;
2.5 3.5 : o printf ( "\n%c X*X = %.2f " 228, 5xs ) ;
6.5 5.0 : )
7.5 6.0 ‘ ‘ r=(n*sxy-sx*sy);
85 75 : r2={(n*sxs)-(sx*sx));
90 . 105 , % L_
9.5 12.0 o printf ("\mnrt = %f", A ) :
10.0 14.0 , printf ("\nr2 = %f" 12 ):
| printf { "n\nValue of b = %f" b);
Program. { mx =sx/n; /*mean of x */
. } { my=sy/n; /*meanofy*/
I* Equation of a straight line */ ’ a=my-b*mx;
, : printff ("\nValue of a = %f", a) :

#include <stdio.h> é printf ( "\nnEquation of the lineis | Y = %.2f* X %+2f" b a);
#include <conio.h> :
#include <math.h> _ getch( ) ;
main( ) }
{ .

int n=10,1; [55] Fit an exponential curve of the form y = ax” for the above

float x[10] = { 3.0, 4.5,55,65,7.5,85,80,9.0,95,10.0}; data points.

float y[10] = { 1.6, 2.0,35,5.0,6.0, 7.5, 9.0, 10.5, 12,0, 14.0}
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Program.

/* Equation of an exponential curve */

#include <stdio.h>
#include <conio.h>
#include <math.h>

main( )

{
int n=10,1i;
float x[10]={3.0,4.5,55,6.5,75,85,80,9.0, 95, 10.0};
float y[10]={1.5,2.0,3.5,5.0,6.0,7.5,9.0,10.5,12.0, 140},

float a,b;

float sx=0.0, sxy=0.0,8y=0.0,5xs=0.0;
float r1, r2, mx=0.0, my = 0.0, yy;

clrser( ) ;

for(i=0;i<=9;i++)

{
sx = sx + X[i] ;
sxy = sxy + X[i] " yli];
sy=sy+ylil;

y eTeet i Xl

printf ( "\n\n%c X = %.2f" ,228, sx) ;
printf ("n%cY =%.2f",228,sy);
printf( "n%c XY =%.2f",228,sxy);
printf ( "\n%c-(X*X) = %.2f\n ", 228, sxs ) ;

rf=(n*sxy-sx*sy);
r2=((n*sxs)-(sx*sx));
b=r{/r2;

printf ( "nr1 = %2, 11 );

mx - sx/n - f* mean of x*/
my=sy/n;/ mean of y */
a=my-b*mx;

printf ( \n\nValue of a = %" a);
~pintf {"\rinValue of b = %", b);

printf ( "\ninEquation of Exponential Curve is :* )
printf (Y = %+.2f* (X™ %+2f) " ab);
getch() ;

}

[56] The X and Y coordinates of 10 different points are entered
through the keyboard. Write a program to find the distance of
last point from the first point. ( Sum of distance between

consecutive Point ).

Program:

/* Distance between two points *

#include <stdio.h>
#include <conio.h>
#include <math.h>

main( )

{
int i, x{10}, y[101;
float sum=0;

crser( ) ;

printf ( "\nEnter the coordinates for the points:™ ) ;
for(i=0;i<=9;i++)
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—

“ #include <conigh>. -

printf ( "“\nX[%d] = ", i+1y - T ST
scanf ("%d", &«fi}); ~ T 7

struct stud

prntf ("Y[%d]=", i+1); ..

=" it TR /5 Roll Number %/
scanf ( "%d", &y[i] ) ;

char name[20] ; /* Name */

} char dep{15]; /* Department*/
Ao o T : char course{10] ; /* Course */
: gor(l— 0li<=85i++) f int y_o_j: /* Year Of Joining */
: - : - . ¥ ,
sum = sur?]w; sg?)( pow ( (x[i+1]-x[i]), 2) + pow ( ( y[i+1] ~ - struct stud s{450] ; /* array of structure */
ylil) 2)); f
) ~ ~ main()
printf ( "\n\nDistance of the last point from the first point = %.2f | { int i, 1;
sum’); ‘ f ; " int y; '
getch( ) ; - : :
) : : clrser( ) : - '
Struc tures B pri}ntf( “\nEnter the data for each Student\n\n " ) ; |
) ) : ; "/ Initialize the values for the students structure */
[57] Create a structure to specify (_iata on students given below: set_student_data( ) ;

Roll number, Name, Department, Course, Year of joining

Assume that there ,are. not more .than 450 students in the I* Display all the elements of the student structure */-

collage. display()
a) Write a function t int joi
(a) Wri function to print names of all students who joined J* Search data on year of Joining ¥
in 2 particular year. rintf ( "\nEnter the Year of Joining of the Student " ) :
. . . . ¥ )
(b) Write a function'to print the data on a student whose roll gcanf( "%d", &y ):

number is given.
name_acc_year (y); /* year of joining passed to function */

Program:

[* Search data based on roll number */
. printf ( "\nEnter the Roll Number of the Student” ) ;
/* create structure to hold student data */ scanf ( "%d", &r) ; '

#include <stdio.h> - data_acc_rollno (r); /* roll number passed to function */
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set_student_data(} /* Enter student data */ - getchﬂ slily0 )
{ ' -
int {; L : . e ) }' : :
{ ' /* function to get name based on year of joining */

fflush ( stdin ) ; /* Flush the input buffer */

orintf ( "\nEnter the Roll NUmber of the studentin’ ) ; name_gcc_year (int y)

scanf ("%d", &sfil.r_n); Lt n -

fush { stdin ) ; int i,j=0;

printf ( "Enter the name of the student\n” ) ; for (i=0;1<450;i++)
scanf ( "%s", s[i.name ) ; 7 » ‘ { ’ '
fﬂush(stdm); f(y== sil. _O_J)

printf ( "Enter the name of the Departmentin® ) ;
scanf ( "%s", s[i.dep);

fflush ( stdin ) ;

printf ( "Enter the name of the Course\n” ) ; . }
scanf ( "%s", slij.course ) ; . )
fflush ( stdin ) if ( J —— )

2222;(( .E/Sé?r ;&hsTl]eraor_?f) Jommg of the studentin’ ) . printf ( "\nNo student joined in the year %d", y);

printf ( "%s joined in the year %d\n", sfil.name, sfil.y_o_j) ;
=1 '

clrser( ) ; ‘ , getch( ) ;
) } |
) : 1 /* function to get student data based on roll number */
{* function to display data */ 7 ? 1{nt data_acc_rolino (int 1) .
display( ) _ ﬁ ' ~ int i,j=0;
{ int i; for (i=0;i<4580; 1++)
P . . : {
zor(|—0,1<450,[++) if (s[l.rn==r)
: a” 0 o { : '
prlntf( \n\tRO” NU‘mber of student %d = %d—\n s i+1 s ; prirmc "\n\tROH Number of StUdent = %d \nu, S[i].r__n ) ,
stlrn); ' printf ( "\n\tName of student = %s\n", s[il.name ) ;

printf { "\n\tName of student %d = %s \n",i+1, s[il.name )i

(
printf E "n\tName of the Department = %s \n", sfil.dep ) ; - printf { "nitName of the Course = %s \n’", sfij.course ) ;
{

E
printf ( "\n\tName of the Department = %s\n", s[il.dep ) ;
(
printf ( "\n\tYear of Joining of student = %d \n\n", sfil.y_o_j)

printf ( "\n\tName of the Course = %s \n”, sfi].course );
printf ("\n\tYear of Joining of student %d = %d \n\n", i+1,
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Cf(j=0) struct customer cust[200}
S printf ("inNo such Roll Number present.” ); IS functxbn prototypes’ *
;e geten(); S SR | s int withdrawal ¢-int ano; float amount) ;
S S el T C int-with_dep ( int ano,float amount ) ;
int deposit (int ano, float amount ) ;

[58] Create a.structure to specify data of customers in a bank. The .
data to be stored is: Account number, Name, Balance in ‘ . main( )
account. Assume maximum of 200 customers in the bank. | {

’ int i, ano, choice ;

(a) Write a function to print the Account number and name
float amount ;

of each customer with balance below Rs. 100
If a customer request for withdrawal or deposit, Lt is

given in the form: " . e .
Acct. no, amount, (1 for deposit, 0 for withdrawal ) /s;ugztsi?ndtalfae(d)to iitialise the Custom_er record/

_(bj Write a program to give a message, “the balancé 18 » . "
. insufficient for the specified withd’rawal”.‘nv o [*Function used to dxsplaythe record of all the customers®/ <

clrser( };

display( ) ;
- Program: '
* Function to print name and account number of the customer
* o o bal l 100"
I* Creat structure of 200 customer's banks data */ _ ’ ,OV},N ggls(e) alance is fess then /
: . : " Function to withdraw or deposit the amount in the account
finclude <stdio.n> a o : ' Number of the specified customer*/

#include <conio.h>
printf ( "\nEnter the account number and the amount to be

;’ function to link the floating point format*/ - | deposited/withdrawn" ) ;
{un( ) , scanf ( "%d%f", &ano, &amount) ;
float f,*ff = & : with_dep ( ano, amount ) ;
} [*display all the records of the customers*/
1* structure for customer */ display()
{struct customer , with_dep (int ano, float amount)
int acc_no: { int choice ;

char name[20]: v
name{20} ; , printf ( "Enter 1 for Depositit \tEnter 0 for Withdrawal* } ;
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scanf ( "%d", &choice ) ;
switch ( choice )
L
“case 1!
deposit { ano, amount } ;
break ;
case 0.
withdrawal { ano, amount ) ;
break ;
default
} printf { "\nYou entered wrong choice" ) ;
}
?eposit (int ano, float amount)
inti,j=0;
for (i=0;i<200;i++)

if ( custfil.acc_no ==ano)
custfil.bal_i_acc += amount ;

j=1,
}

;
if(j==0)
printf ( "\n\tWrong Account Number" ) ;

withdrawal ( int ano, float amount)

inti,j=0;
for (1=0:i<200; i++)

if ( cust{i].acc_no == ano)

j=1;
if ( custfil.bal_i_acc < 100 )

printf ( "\m\t\tThe Balance is insufficient for the

23-Additional Problems

specified Withdrawal’ ) |
getch( };

else

if { custfi].bai_i_acc - 100 >= amount )
cust[i].bal_i_acc -= amount ;
else
printf ( "\nwithdrawal amount should be less than
or equal to %f Rs.", custi].bal_i_acc - 100);

}
if(j==0) ‘
printf ( "\n\tWrong Account Number" };
}
fow_bal{ )
inti,j=0;
clrser( ) ; :
printf ( "\n\nName and Account number of the customers \nwhose
balance is less than 100" ) ;
for(i=0;i<200;i++)
if ( custfi].bal_i_acc < 100)
{
=1 o
printf ( "\n\tCustomer Number = %d", i+1);
printf ( “\m\\tAccount Number of Customer = %d",
cust(il.acc_no ) ;
printf ( "\n\ttName of Gustormer = %s", custfij.name ) ;
}
if (== 0) _
printf ( "\n\tEvery Customer has more than minimum balance.
amount” ) ;
getch(); -
}

display()
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{
, inti;

for (i=0;1<200;i++) N
printf ( "\ninitCustomer Number = %d", +1 )R
printf ( "\n\ntAccount Number of Customer = %d", .

custfil.acc_no);
printf { "\n\tName of Customer = %s" custfil.name ) ;
printf ("\n\tBalance Amount of Custome: = %.3f",
custfij.bal_i_acc) :

}

getch( ) ;

}
sei_cust_data()
{

int i,

for(i=0;i<200;++)

{ : _
printf { "\n\nEnter the Account number of the Cigtomernit” )
scanf ("%d", &custfil.acc_no ) :
fflush ( stdin ) ;
printf { "\nEnter the name of the Customerin\t" )i
soar}f( "%s", custfil.name ) ;
fflush (stdin ) :
printf ( "\nEnter the balance amount in the Customier

account\nit" ) ;
scanf ("%f", &custfil.bal_j_acc ) ;
clrscr( ) ;

}

}

[591 An automobile company has serial number for engine parts
starting from AAO to FF9. The other characteristics of parts to
be specified in a structure are: Year of manufacture, material
and quantity manufactured.

Chapter 23: Additional Problems - {4 I

. {a) Svecify a structure to sto
- part. S L e e
(b) Write a program to reirieve information on parts with

serial numbers between BB1 and CC6.

Program:

* Create structure to store engine parts data */

#inciude <conio.h>
#include <stdio.h>

struct automobile

{
int s_no;
int year_o_manu;
char material[20] ;
: int quantity ;

b ‘

struct automobile part[2] ;

main( )

{

int i

clrser( ) ; .
J* Function to set the values for the records*/

set_auto_data( ) ;

clrser( ) ;
/*List all the records™/

display() ;

clrser( ) ; o ' .
{* Function to retrieve information on parts with serial number

between BB1 and CCEY/
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retrieve( ) ;

3

retrieve( )

{
int i,j=0:
printf ( "\nList of parts between BB1 & CC6:" ) ;
fOF(i=O;§<2;§++)

{ .
if (( partfil.s_no >= 0xbb1 ) && ( part[il.s_no <= Oxcch ) )
{ | | |
=1 _
printf ( "\n\n\tPart Number = %d", i) ;
printf ( "\nSerial Number = %x", part[i].s_no ) ;
printf ( "\nYear of manufacturing = %d",
partfi].year_o_manu ) ;
printf ( "\nMaterial used : %s", part[i].material ) ; :
printf ( "\nManufacture Quantity = %d", part[i].quantity ) :
) :
}
if(j==0) :
printf { "\nNo such record prsent ) ;
. getch();
}
display( )
{
int i
for(i=0;i<2;i++)
{
printf { "\n\n\tPart Number = %d", i) ;
printf { "\nSerial Number = %x", part[i.s_no ) : .
- printf ( "\nYear of manufacturing = %d", partfi].year_o_manu )
printf ( "\nMaterial used : %s", part[i]. material ) -
\ printf { "\nManufacture Quantity = %d", partfi].quantity ) ;

getch( ) ;
} _

set_auto_data()
{

St
for (1=0;1<2;i++)
!
13

while (1)

printf { “\nEntér the serial Number of the part" ) ;
printf ( "\nNumber must be between AAQ and FF8" )
“scanf ("%x", &partfil.s_nc ) ; :
if { partfi].s_no >= OxAAD && parti].s_no <= 0xff9)
break ; -
clrser( ) ;

printf ( "\nEnter the Year of manufacturing of the part" ) ;
scanf ( "%d", &part[i].year_c_manu ) ;

printf ( "\nEnter the material of the part” ) ;
scanf ( "%s", &partfil.material ) ;
filush ( stdin ) ;

printf ( "\nEnter the quantity of the part" ) ;
scanf ( "%d", &part[i.quantity ) ;
} .
}

[60] Linked list is a very common data structure often used to store

similar data in memory. While the element of an array occupy
contiguous memory locations, those of a linked list are not
constrained to be stored in adjacent location. The individual
element are stored “somewhere” in memory, rather like a
family dispersed, but stiil bound together. The order of the
elements 1s a collection of element called nodes, each of
which stores two item of information: one, an element of the
list, and two, a link, i.e. a pointer or an address that indicates
explicitly the location of the node containing the successor of
this list element.
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Write a prOOTam to build a linked list by adding new nodes at-
the beginning, at the.end or'in the middle of the linked list,”
Also write a function display{ ) which display all the nodes
present in the linked list.

he end of the hnkhst*/
prmtf (' "\n\nltem added at the end of list\n" } ;
.add end(“o Lo

.display( )} S
o —printf { " Press any key ..... S
Program. egeteh ()
/* Build a Linked List */ o J* Function to add item at a given location */
' o ' L printf ( "\n\nitem added in the middle of the listA\n" ) ;
#include <stdio.h> ’ add_item_at_loca (60,4 ) ;
#include <malloc.h> » ‘ display( ) ;
, ) - ~ printf (" Pressanykey ..");
{* structure definition */ : ' geteh( ) ;
struct linklist - : _
{ ‘ ' ; add_item_at_loca (int item, int loca)
©int item ; ’ : { -
struct linklist *fink ; ( S struct linklist *q = ( struct linklist * ) malloc { sizeof ( struct linklist ) ) ;
}: l ' - ' 4 ’ struct linklist *r, *w=p:
_ inti=1;
struct linklist *p ; - - q-> item = item;
. i : . q -> link = NULL ;
main( ) : if (p==NULL)
{ _ : : p=q;
. p=NULL ; /* Last node link is always NULL */ - ( ' else .
clrser( ) ; o ; : { : i
, while ( (w->link 1= NULL) && (il=loca))
*Function to add the item to the beginning of the linkiist*/ A {
add (10); . ’ - i++
add (20); ) , w=w->link;
add (30); : ‘ }
add (40); , Cif(i==loca)
printf ( "ltems added at the begining of the list:\n" ) ; ' {
/*Function to display all the items in the linklist*/ ]. r=w->link:
- display(); j w->link=q;
printf (" Press any key ..." ); i g->link=r;
getch( ) ; | 1
: i glse

w->link=q;
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}
}
add_end (int item)
{
structlinklist *q = ( struct linklist * ) malioc { sizeof { struct finkfist Yo
" struct finklist*w =p ; T '
q-> item = item ;
q->link = NULL :

dd- fron: i:lelete( ) o program[S] ab0ve ~which“an
delete any. node m the linked list.

i p_; EJ;ULL ) Program.
else "
{ : f /* Delete from a Linked List */
while ( w -> link 1= NULL ) ‘
w=w->link ; : ‘ #include <stdio.h>
w->link=q; : #include <malloc.h>
} ' -
} struct linklist
display( ) ’ o {
{ o o . int item :
struct finklist *g=p ; ] » struct linklist *link ;
inti=0: ‘ ' }
\{Nhiie (q!=NULL) ' ‘ struct linklist *p ;
i+ ' main( )
printf ( "\nitem number %d = %d ", i, g->item | {
q=q->link; ' p=NULL;
} clrsor( Vs
add( int item ) / : J*Function to add the item to the beginning of the linkiist*/
{ C _ add {10);
struct finklist *q = ( struct linklist * ) malloc ( sizeof ( struct linkiist ) ) ; add (20} ;
q->item =item: . , : add {30);
g->link = NULL ; add (40);
if (p==NULL) printf ( "Items added at the begining of the list:n" ) ;
P=q; /*Function to display all the items in the linklist*/
else " : display( );
{ _ printf (" Press any key ..." ) ;

qg->link=p; getch();
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}

/*Function to delete the item from the iinklist*)" o
deleteitem (40) ; :

orintf ( "\ninftem déleted from the fistirt ) - =5
display{ ) ; _

printf (" Press anykey ..");
getch( ) ; '

f*Function to add item at the end of the linklist*/
printf ( "\n" ) ; E
add_end{50);

printf { "\n\nitem added at the end of list\n" ) ;
display();

printf {* Press any key ...");

geteh() ;

prinf ("in" ) ;.

add_item_at_loca (60, 3); ,
printf ( "\n\nitem added in the middle of the list:\n" ) ;
display( ) ; . '

printf (" Pressanykey ..");

getch() ; ‘

deleteitem ( int item)

{

struct linklist *w, *q=p ;
inti=0; ‘
if (p==NULL)

printf { "linklist is empty” } ;
else

while (g = NULL)
{ 1
e+
if { g ->item == item )

if(i==1)

W={q,

}

W=D, -

while (w->link!=q)
w=w->link;

w-> link = ¢ -> link ;

free(q);

break ;

g=q->1link;
}
}

add_item_at_loca (int item, int loca)

{

struct linklist *q = ( struct linklist * ) malloc ( sizeof ( struct linklist ) ) ;
struct linklist *r, *w =p ; ‘
inti=1; '

q->item = item ;

- q->link = NULL;
if (p==NULL)
P=4q;
else
{ -
while ( ( w->link I=NULL ) && (i!=loca))
L
[+
w=w->Hink;
} |
if (i ==loca)
r=w->link;
w->link=q;
g->link=r;
}
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- else, N
w->link=q; S el _ g =pie
) ’ P=4q; '
} !
add_end (int item) : s :
{

T o -[62] Write a program to maintain a linked Hst such-that that every

struct finklist *q = ( struct linklist * } malloc ( sizeof { struct linkfist } )
element added to the linked list gets inserted at such a place

struct linklist "w = p

q->item = item ; : that the linked list is always maintained in ascending order.
q->link = NULL ;
if (p==NULL) , »
els P=q; : Program:
e :
{ ) * 1 “ . H H *
while ( w-> link 1= NULL ) : /* Insettion in a sorted linked list */
‘W= w->link ; B
w->link=q; ; #include <stdio.h>
} _ #include <conio.h>
} ' _ ) ' #include <malloc.h>
display( ) _ ‘
{ : struct linklist
struct linklist*q = p ; ' ' L
inti=0; . int item;
while (g != NULL) struct linklist *link ;
{ I
et . ' struct linklist *p ;
printf { "\nitem number %d = %d", i, g->item ) ; '
q=q->link; _ Enam( )
} ' A int n;
add (int item) p=NULL;
{ clrser( ) ;

struct linklist *q = ( struct linkiist * ) malloc ( sizeof ( struct linklist ) )

q -> item = item ; / /* Add the item tc the beginning of the linked list */

q->fink = NULL ; : add (40);
if (p==NULL) add (5},

p=q; , ~add (3);
else add (10);
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}

/* Display all the ltems in the linked list ™/
display();

/* Insertan ftem entered through keyboard at a proper ';sra'oe‘ VR

prmh‘ ({ “\n\nEnter an integer fo be added fo Linked List:" ) ;
scanf ( "%d", &n ) ;

add (n);

display();

printfv( ”\h\n\n\n\nPress any key foexit..." ) ;
getch() ;

/* Function to display all the items in the linked list */

display( )
{
struct linklist *g = p ;
inti=0;
while (g = NULL)
{ N
i++ .
printf { "\nitem number %d = %d ", i, q -> item ) ;
g=q->link;
} .

}

/* Function to add the item to the beginning of the linked list */

add (int item)

struct linklist *q = (strud linklist * ) malloc ( sizeof { struct linklist } } ;
struct linkiist *p1 ;
inti=0;

g ->item = item; /* new node ¥/
g -> link = NULL ; /* link of new node set to NULL */
if (p==NULL)
p =q; /*create first node */
glse

{
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,Vm wrth extstmg 1

'NULL)

o if(pt > ink=

p1->link =q; /*add second node at the end */
break ;

}

if (p1->link -> item >=item )

q-> link = p1 ->link ; /* add node in the middle */

p1->link=q;
break ;
}
} i
else
{
if(i==1)
q->link =p; /*add second node at the
beginning */
p=4q; '
b
}
p1=p1->link;

}
}

[63] Write a program to reverse the links in the existing linked list
such that the last node becomes the first node and the first

becomes the last.

Program:
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- [* Reversing the links in the linked list */

* #include stdioh - e e
#include <conio.h>
#include <malloc.h>

struct linklist

{

int item;

struct linklist *link ;
3

struct finklist *p ;

main( )

{ .
p=NULL;
clrser( )

/* Add the item to the beginning of the linked list */

add (1)
add (2);
add (3);
add (4);
add (10);
add (20);
add (30);
add (40);

/* Display all the items in the linked fist */
printf ( "\nLinked list as entered:" )
display( ) ;

geteh();

* Reverse the linked list */

reverse( ) ;

printf ( "\m\nLinked list after reversing:".) ;
display( ) ; :

printf ( "\n\n\nPress any keytoexit..." ) ;

© T Chap z‘ef,?.?Addmona] Problems

getch{ ) ;

}

oTeversethe linked Hist*/~ ~

ERuneton t
reverse( ). . ..
struct linklist *g = p, *r, *w = NULL ;
inti=1;
if(pl=NULL)
{
while (g != NULL)
{
r= ( struct linklist * ) malloc ( sizeof ( struct linklist ) ) ;
r->item=q->item:
if(i==1)
r->link=w;
else
r->link=w;
w=r;
R
g=g->link;
free (p);
pP=gq;
}
p=w;
}
else
printf ( "\nLinked list is empty" ) ;
}
/* Function to display all the items in the linked list */
display( ) '
{
struct linklist *g = p;
int i=0Q;
printf ("\n" ) ;

while { g I=NULL)




456 : ‘ Let Us C Solutions

Chapter 23:Additional Problems

=+

printf { "\nitem number %d = %d ", i, q-> item ) ; /* !mplementanon of stack dsmg alinked fist */

q=q->link; : S ,
#lnciude <ailoc h>

!
I } :’f;"i."-i E S y - st . ~A_~—~ L

* Function to add the item to the beginning of the finked list */ - - \ :
. add {int item)

str,u,gt node:

, __inpvdarta‘r; N
© " structnode Mlink [

{ ¥
struct linklist *q = ( struct linkiist * ) malloc ( sizeof ( struct finklist ) ) ; void displaystack ( struct node *q ) ;
struct linklist *p1 ; ' '
inti=0; main()
{
q -> item = item ; struct node *top ;
g -> link = NULL ; int t,i, item ;
if (p==NULL) _ '
p=4q; ) : C‘rSCF( ) ;
else top = NULL ;
{ q->link=p; : ‘ ‘ : * Insert items in the stack */
p=q; : . push ( &top, 45 ) ;
} - ; push (- &top, 28 ) ;
} u o push ( &top, 63 ) ;
~ push { &top, 85 ) ;

[64] A stack is a data structure in which addition of few element or
deletion of existing elemént always takés place at the same
end. This end is often known as ‘top’ of stack. This situation
can be compared to a stack of plates in a cafeteria where every
new plate taken off the stack is also from the ‘top’ of the

/* Display items on the stack */
displaystack {top ) ;

t=count (top);

printf ( "\nTota litems = %d\n", ) ;

stack. There are several application where stack can be put to . it (P .
use. For e xample, recursion, k eeping track of function calls, p(raltnch( ‘ﬂ ress any key..\n");
evaluation of expressions etc. Write a program to implement a geteh()

stack using a linked list. - /* Remove an item from stack */

printf ( "\nPopped . ") ;
- . ' : item =pop ( &top ) ;
rOGram. _ o printf ("%d\n", item ) ;

displaystack (top ) ;
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- tf:,ébunt { tbp) :
printf { "nTotal items = %d" , t) ;
geteh();

= Q=g ->link;

- Function to keep count of items
...int_count { struct node * q )

{

I Function to add items fo stack */
+ int push ( struct node **s, int item )

int ¢=0;

struct node *q ; while (q = NULL)

q = ( struct node * ) malloc ( sizeof ( struct node ) ) ; { _ e
q->data = item ; q= q ->link ;
qg->link="s: _ _ v CH+
*g = q; - }
} . : retunc;
. , }
{nthg;tl(o :t:l?c;er:gg\ée*its r)ns from stack "/ , ' [65] Unlike a stack, in a queue the addition of new element takes
_ place at the end (called ‘rear’ of queue) whereas deletion takes
int item - : v : ' place at the other end (called “front” of queue). Write a
struct node *q ; . program to implement a queue using a linked list.
if (*s == NULL)
" printf ( "Stack is empty" ) ; Program:
else '
{ q="s: /" Implementation of a queue using linked list */
ftem =g -> daa; #include <stdio h>
frse ; ?q>) ?mk ; #include <conio.h>

: . #include <malloc.h>
return (item ) ;

} | struct queue
} {
' i ' int item ;
/* Function to display contents of stack */ " i WL -
void displaystack ( struct node *q ) y struct queue link ;
r v b
X ' x P
while ( g = NULL) struct queue regr, front ;

{ - : 1
- printf ("t%2d", q-> data ) ; main( )
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int item :
rear = front =
chrser( ) ;

NULL ;

/* Add an item to theiquéue */
add (10

I* Display all the elements of the queue */
display( ) ;
printf ( "\nTotal
geteh( ) ;

/* Delete an element from a Queue %
item = del_queue( ) ;

printf ( "\nDeleted Item = %d\n", item ) ;
display( ) :

printf ( "\nTotal number of elements present is :

geten( ) ;

item = del_queue( ) ;
printf ( "\nDeleted Item = %\ item )

display( ) ;

printf { "\nTotal number of elements present is -

geteh( ) ;

item = del_queue( ) ;
printf ( "\nDeleted ltem = %d\n" item ) ;
display( ) ;

printf ( "\nTotal number of elements present is :

geten() ;

number of elements present is

Let Us C Solutions

%d "

%d

%d ", count( ) );

%d "

,count( ) );

" count() ) ;

, count( ) ).

/I(fflglftziojhiz(iz’,/?rob} ens - 46}

4
“q -
if
{

}

frict quete *q =

> Fﬁnction to add an item to the quéue *
add {

int item )

‘ ( struct queue ) maHoo { sizéof ( struct queue ) };
=>item =ftem ;o

>link=NULL; -

(rear== NULL)

rear=q;
front=q;

else

{

}
}

g ->link = rear ;
rear=q;

t

/* Function to delete an element from a Queue */
del_queue()

{

int item ;
struct quetie *q = rear ;
if ( front == NULL )

{ .
priptf {* \n\n\t\tQueue is empty" ) ;
getch() ;
return -1;

}

else

{
if ( front == rear )

{
item=qg->item;
front = rear = NULL ;
free(q);

}

glse
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while( q -> link -> link = NULL)
q=q->link,

ftem = ¢ -> link -> item ;

free(g-> link 5 ;

front=q;
q->fink = NULL ;
}
b
retum item
}
/* Function to display all the elements of the queue */
display()
{

struct queus *q = rear ;
while (g = NULL)
{

printf ( "n%d", q -> item ) ;

q=q->link;
}
count( )
{
struct gueue *q = rear ;
int count=0;
while (q = NULL)
{
count ++;
g=q->link:
retum count ;
}

[66] A record contams name of cricketer, his age, number of test
matches that he has played and the average runs that he has
scored in each test match. Create an array of structure to hold

- records of 20 such cricketer and then write a program to read

{

Chapter 23:Additional Problems

these records and arrange them in ascending order by avera

runs. Use the qusort( ) standard library function.

/*’:Creéte.array of structures, sort and disp'!an i
#include <malloc.h>

#include <stdio.h>

#include <stdlib.h>

#include <conie.h>

/* Function to link the floafing point format */

fun()
float f, *f = &f;
returnf;

}

struct cric_player
char name[20];
int age ;
int notest ;
float avgrun;

|
struct cric_player cp(3] ;
int sort_function ( const void *, const void * )

main( )

{
/* Set the values of the structure elements */
setdata( ) ;

/* Display all the entries present in the structure */
crscr( ) ;
printf ( "\nData as entered \n");

i
|
H
i
H
i
|
i
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display(} ; - " Function to set the values of the structure */-
getch();  setdata( )
- I* Sorting the.array of structures-*/ e B T )

“sortbyavg( ) ; ) for(i=0;i<3;i++)

clrser() : - ' o {

printf { "\nData sorted on Average Runs :\n") ; . cirscr( ) ;

display() ; ' printf ( "\nEnter the name:" ) ;

getch(); ' , scanf ( "%s", &cplil.name ) ;
} fflush ( stdin ) ;
* Function used for sorting the array of structure */ printf ( "\nEnter the age:" ) ;
sortbyavg( ) . scanf ( "%d", &cpfil.age ) :
{ ’ . : fflush ( stdin ) ;

inti,j; f

struct cric_player t ; _ : : » printf ( "\nEnter the total number of test matches played:" ) ;

gsort { { struct cric_player * ) cp, 3, sizeof ( ¢p[0].), sort_function ) ; ‘ scanf ("%d", &cpfil.notest ) ; ‘
} : : fflush ( stdin ) ; :
int sort_function ( const void *, const void *“ff) o ' : printf { "\nEnter the avgerage number of runs scored in all the
{ o matches:\nit" ) ;

return ( ( ( struct cric_player *) f) -> avgrun - { ( struct cric_playér * ) : ' scanf ("%f", &cplil.avgrun ) ;

ff)-> avgrun); ' - fflush (stdin);
} ) . -} _
( ‘ | }

#* Function to display all the entries present in the sturcture */
display({ )
{ Files

int i; ,

for(i=0;i<3;i++) - ' [67] A hospital keeps a file of blood donors in which each record

{ ha has the format: '

printf ( "\n\n\tName : %s", cpfil.name )

printf-( "\n\tAge : %d", cpli].age ) ; Name: 20 Columns
printf ("\n\tNo of tests : %d", cp[il.notest ) : Address: 40 Columns
(

printf ("\n\tAverage : %f", cp[ij.avgrun ) ; ' Age: 2 Columns
} ’ Blood Type: 1 Columns ( Type 1, 2, 3 or 4)
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Write a program to read the file and print a list of all blood’
donors whose age is below 25 and blood is type 2.

Program:

/* To Read file in binary mode and display its contents */
#include <stdio.h>
main()

struct donors

{

char name[21];
char address[41];
int age;
char bloodtype ;
b
struct donors hospital ;
FILE *p;

fp = fopen ( "hospital.dat”, "rb" ) ; /* read only in binary mode */
if (fp==NULL)
{

puts ( "Cannot open file" ) ;

exit() ;

}

while ( fread ( &hospital, sizeof ( hospital ), 1,fp}==1)
if ( hospital.age < 25 && hospital.bloodtype == '2")

printf ( "\n%s %s %d %c", hospital.name, hospital.address,
hospital.age, hospital.bloodtype ) ;

Chapter 23: Additional Problems e a7

" felose {fp);

}

¥ In order o run this program, you must have a il "Hospital dat”. Ifyou

do not have such a file, you can use the following code to create this
file with 5 records. */ '

#include <stdio.h>

main( )
{
struct donors
{
char name[21];
char address[41];
.. int age;
_ char bloodtype ;
b -
struct donors hospital ;
int i;
FILE *p;

. fp =fopen ( "hoépital.dat", "wb" ) ;
if (fp==NULL)
{ .

puts ( "Cannot open file" ) :

exit( ) ; : :
}
for (i=0;i<5;i++)
{

printf ("\n Name : " ) ;

scanf ( "%s", hospital.name ) ;
fflush ( stdin ) ;

printf ("nadd:");

scanf ( “%s", hospital.address ) ;
fflush (stdin ) ;

printf ("nage:");

scanf ( "%d", &hospital.age ) ;
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fflush (stdin) ;

printf ("\ntype 1 ") ;

scanf ("%c", &hospual bloodtype ) ;-
(
(

fflush ( stdin)
fwrite &hoqpxtal sizeof ( hospital), 1, fp ) ;
}
fcloseall () ;

}

{68] Given a list of names of students in a class. Write a program
to store the names in a file on disk, display the n" name in the
list ( n is data to be read), display all names starting with S.

Program:

/* Create a file on disk, retrieve data as required */

#inclu'de <stdio.h>
#include <conio.h>

main{ )
{
FILE *fp ;-
char name[21], ch, another ='y';
int num, n;
clrser( ) ;

fp = fopen ( "student.dat", "w+" ) ; /* Open a file in write mode */

i (fp == NULL)
{

puts ( "Unable to create file" ) ;
exit( ) ;

}

/* Loop for data entry */

 Chaprer 23: Additional Problems - 469

wﬁiie;(janoihér ==!y"|| another =="Y")
L

puts ( "WEnter thename of student: " ) ;
, gets ¢ name)

fputs { name, fp) * write data to file */
fouts ("\n", fp ) ; /* add newline character at the end
of record */

- puts { "Do you want to add more names y/n" ) ;
fflush (stdin ) ;
another = getch( ) ;
}

fseek (fp, OL, SEEK_SET ) ; /* File pointer reset to start of the file */

puts ( "\nEnter any number from the list" ) ;
scanf ( "%d", &num ) ;
n=num;
while ( fgets (name, 21, fp ) I= NULL)
{
num--; /* count downwords to reach the required record */
if{num==0) ‘
printf ( “\nThe name of student no. %d is: %s\n", n, name ) ;

}

if (num>0)
puts ( "No such number exists in the list" ) :

fseek (fp, OL, SEEK_SET); /* File pointer reset again */

puts ( "\nThe list of students whose name starts with S are : ") ;

while ( fgets { name, 21, fp ) I= NULL)

{

if ( name[0] =="'s' || name[0] =='S")
printf { "%s", name ) :
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folose {(fp};
printf { “\mnin\n\nPress any key to exit.."};
geteh();

[69] Assume that a Master file contains two fields, Roll no. and
name of the student. At the end of the year, a set of students
join the class and another set leaves. A Transaction file
contains the roll numbers and an appropriate code to add or
delete a student. v

Write a program to create another file which contains the
updated list names and roll numbers. Assume that the Master
“file and the Transaction file are arranged in ascending order
by roll numbers. The updated file should also be in ascending
order by roll numbers. ' ‘

Program:

J* Create an updated file from Master & Transaction File */

#include <stdio.h>
#include <qonio.h>

main( )

{

FILE *mf, *tf, *uf ;

struct master /* Master file structure */

{
int rollno ;
char name[20] ;
[
struct transaction /* Transaction file structure ;*/
{

char code ;
int rollup ;
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char name1[20} ;.
1 .
J

struct master. student, newstudent ;-
structtransaction add_de!;
int msz = sizeof ( struct master ) ;

clrser{ ) ;

mf = fopen ( "master.dat’, "r" ) ; /* read only mode */

if (mf == NULL)
{
puts ( "Unable to open master file" ) ;
exit( ) ;
}
tf = fopen ( "transact.dat", "r" ) ; /* read only mode‘ */
f(tf==NULL)
{
puts ( "Unable to open transactionfile" ) ;
fclose ( mf);
exit( ) ;

uf = fopen ( "updated.dat", "w+") ; /* write and modify mode */

if (uf == NULL)
{
puts ( "Unable to create updated file" ) ;
fclose (mf);
fclose (tf);
exit( ) ;

while ( fread ( &add_del, sizeof ( struct transaction ), 1,tf) == 1)

{
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freaa (;&stud,ent, msz, 1, mf);

I* if code = d, don't do anything */

if ( student.rolino == add_del.rollup )
continue ;
else
{ .
/" code 1= d, write' to updatad file from master file */
while ( student.rollno I= add_del.roljup )
{ .
fwrite ( &student, msz, 1, uf ) ;
fread ( &student, msz, 1, mf );
}
}
continue ;
}

/* write all records from master file to updated file wher'efro!l no
of master file < roll no of transaction file */
while ( student.rolino < add_del.rollup )
{ .
fwrite { &student, msz, 1, uf ) ; .
fread { &student, msz, 1, mf) ;
) .
1* copy record from transaction file to updated file where
code !=d ( new student has to be added } */
newstudent.rolino = add_del.rofiup ;
strepy ( newstudent.name, add_del.name1 ) ;

fwrite ( &newstudent, msz, 1, uf ) ;
fseek ( mf-msz, SEEK_CUR ):
} I"end of while loop*/

/* write rest of the records from master file to updated file for which

there is no-maiching record in Atransadion fi
while ( fread ( &student, msz: 1, mf ) ==1).
fwrite { &student, msz, 1,-uf) ; :

< -folose (mf )
fclose (tf);
fclose (uf ) ;

printf ( "\nUpdated file saved. Press any key to exit..." } ;
geteh() ;

} |
/* The "master.dat" and "transact.dat" file can be created using
the following code. Pl.ensure that your directory is correctly set. */

#include <stdio.h>
#include <conio.h>

main( )

{
FILE *mf, *{f, *uf ;

struct master

int rolino ;
char name[20] ;

b

struct transaction
{
char code ;
int rollup ;
char name1{20];

b

struct master student, newstudent ;
struct transaction add_de! ;
int i, msz = sizeof ( struct master) ;
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mf = fopen { "master.dat”, "w"); - S e '"?:'5""5:_’7 bR
: fcloseall( ) ;
if { mf == NULL )

{

puts { "Unable to open master file" ) ; ; 4 [70]In a small firm employee numbers are ‘ given in serial
exit{ ) ) ‘ numerical order, that is 1, 2, 3 etc.

(a) Create a file of employee data with followihg

for (1= 0;1<=2; i+ ' ~
( ) information: employee no, name, sex, gross salary.

{ printf { "\n Rollno: ") ; : (b) If more employees join, appendv their data to the file.
scanf ( "%d", &student.rolino ) ; (c) If an employee with serial number 25 (say).leaves, delete
fflush ( stdin ) ; - the record by making gross salary 0.
printf ("\n Name: "), : : ‘ (d) If some employee’s gross salary increases, write a
scanf ( "%s", &student.name ) ; program to retrieve the record and update the salary.
fflush ( stdin ) ; ‘
fwrite ( &student, sizeof ( student ), 1, mf ) ;

} , Program:

fcloseall( ) ;

B /* Maintain An Employee Record in a small firm */
tf = fopen ( "transact.dat", "w" ) ;
7* If the "emp.dat” file does not exist, this program can be used to create

if (tf == NULL) the file and add some records to it using the "add” choice. */
{ : , .
puts ( "Unable to open master file" ) ; #include <stdio.h>
exit( ) ; #include <conio.h>
y
for(i=0;i<=1;i++) ' main( )
{
printf ("\n Code : ") ; struct employee
scanf ( "%c", &add_del.code ) ;
fflush ( stdin ) ; int empno ;
printf ("\n Rollno ") ; char name[20] ;
scanf ( "%d", &add_del.roltup ) ; char sex;
fflush { stdin ) ; float gs;

scanf ( "%s", &add_del.name1);
fflush { stdin ) ; FILE *fp ;

(
(
{
printf { "\n Name :" ) ; Yemp;
§
fwrite ( &add_del, sizeof ( add_del ), 1,1f); char another:
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int delno, flag, choice ;
float newgs ;
fong sz = s;zeof( struct employee )

clrser( ) ;

fp =fopen ( "emp.dat", "rb+" ) ; /* binary read / modify mode */
if (fp == NULL) :

{ - .
fp = fopen ( "emp.dat”, "wb+") ; /* binary write / modify mode */
if (fp == NULL) '

{ .

puts { *Unable to open ﬂ.le“ )

exit();

}

}

[* Display Menu */

while (1)

{
clrser( ) ;
printf("1 Add\n* ) ;
printf ( "2. Delete\n" ) ;
printf ( "3. Update\n" ) ;
printf ( "4, Listn" ) ;
printf ("0. Exitin" ) ;. -

printf ( "Enter choicé:\n" ) ;
scanf ( "%d", &choice ) ;

- clrser() ;
switch ( choice ) /* Take action based on choice */
{
case 1:
printf ( "Enter employee's number, name, sex and
gross salary: ") ;
scanf ( "%d %s %c %f", &emp.empno, emp.name,
&emp.sex, &emp.gs ) ;

fwrite { &emp, sz, 1, fp )7 /¥ write new record {o file */

break ;

e case 2

printf ( "Enter employee number: ") ;
scanf ("%d", &delno ) ;
flag=1,;

fseek (fp, OL, SEEK_SET ) ;
while (fread ( &emp, sz, 1,fp) ==1)

{
if (emp.empno == deino )
{ ‘
emp.gs =flag = 0 ; /" employee deleted */
fseek (fp, sz, SEEK_CUR) ;
fwrite ( &emp, sz, 1, fp); /" modify file */
break ;
}
} .
if (flag ) _, o
puts { "No such employee number exists.\n" ) ;

break :

case 3 ;

printf (' 'Enter employee number and gross salary: " ) ;
scanf ( "%d %f", &delno, &newgs ) ;-
flag=1;

fseek (fp, OL, SEEK_SET ) ;
while ( fread ( &emp, sizeof (emp), 1, fp) == 1)

{

if (emp.empno == delno )

flag=0;

emp.gs = Newgs ;

fseek ( fp, -5z, SEEK_CUR)) ;
fwrite (&emp, sz, 1,fp ) ;
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break

}
}
if {(flag)

puts { "No such employee number exists \n" )
break ; '

case 4 :
fseek ( fp, OL, SEEK_SET ) ; /* List records from
begining */
while ( fread ( &emp, sizeof ( emp L 1.fp)==1)
printf ( "%d %s %c %An",emp.empno,
emp.name,emp.sex,emp.gs ) ;
break ;

case0:
fclose (fp ) ;
exit() ;
break ;

printf { "\n\n\nPress any ke;/ to continue...” ) ;
getch( };

[71] Given a text file, create another téxt file deleting the words”

“a”, “the”, “an” and replacing each one of them with a blank
space. :

Program:

I* Create a new text file after replacing "a", "an" & "the” with a blank
space from a given text file :

#include <stdio.h>
#include <string.h>
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FILE *ft
int charcount ;

main( )
{ .
FILE *fs ;
char str{80], source[67], target[67] :
char *apstr[]= {
"y,
"the",
"an',
o
int i;
void newstr ( char *s, char *t);

clrser() ;

puts ( "Enter source file name : ") ;
gets ( source ) ;

puts ( "Enter target file name : ") ;
gets (target ) ;

fs = fopen ( source, "r' J ; /* read only mode for source file */

if ( fs == NULL )

{
puts ( "Unable to open source file." ) ;
geteh();
exit( ) ;

ft = fopen ( target, "w+" ) ; /* write / modify mode for target file */
if (ft==NULL)

fclose (fs ).; _
puts ( "Unable to create target file." ) ;

SR
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getch();
()
while ( fgets (str, 79, fs ) 1= NULL )
newstr ( str, apstr{0] ) ;
for(i=1;i<=2; i++)
o
fseek ( f, -charcount, SEEK_CUR) ;
fgets ( str, charcount, ft ) ;
fseek ( ft, -charcount, SEEK_CUR);
newstr ( str, apstr[i] ) ;
}
}.
fclose (fs ) ;
fclose (ft);
getch();
y oo

void newstr ( char-*p, char *t)

int len =strlen (t);
charcount=0;
while (*p)

if ((Istrnempi (p, t,len) && (*(p-1)=="")&& (*(p+len)
=" *(p+len) ==1n")) || (Istmcmpi (p, t, len) && (.
charcount==0) && (*(p+len)==""||*p+len) =="n')))

{
fputc (', f) ;
p=p+stlen(t)-1;
1
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glse )
fpute (*p, ft)

' ‘charcount++
- charcount++ ;

}

[72] You are given a data file EMPLOYEE.DAT with the
following record structure:

struct employee {
int empno;
char name[30] ;
int basic, grade ;

}s

Every employee has a unique empno and there are no gaps.
Records are entered into the data file in ascending order of
employee number, empno. It is intended to check whether
there are missing employee numbers. Write a program
segment to read the data file records sequentially and display
the list of missing employee numbers.

Program:

/* find missing employee numbers from a given file */

#include <stdio.h> -
#include <conio.h>

main( )

struct employee

{
int empno ;
char name[30] ;

*
O
0
3
Y
Ly
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int basic, grade ;
¥
struct employes emp ;
FILE *fp
int count=1;

crser() ;
fp = fopen ( "EMPLOYEE.DAT", ™) /* Read only mode */

if (fp == NULL )
{

puts ( "Unable to open file." ) ;
exit( ) ;

}
printf ( "The list of missing employee numbers:\n" ) ;

}Nhile (fread ( &emp, sizeof ( struct employee ), 1,fp ) == 1)

“if (emp.empno 1= coUnt)

for ( ; count < emp.empno ; count++ )
printf ( "%d\n", count )

1

count++ ;

}

fclose (fp);
printf ( "\n\n\n\n\nPress any key to exit,..” B
geteh( ) ; |

}

I* The "Employee.dat" file can be created using the following code v

1* Pl. ensure that your directory is set correctly ¥/

#include <stdio h>
#include <conio.h>
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FILE mf.

" struct employee

{ -
int empno ;
char name[30];
int basic, grade ;
1

struct employee emp ;
int i, msz = sizeof ( structemployee ) ;

clrser( ) ;

I 3

mf = fopen ( "employee.dat”’, "w" ) ;

if (mf==NULL)

{
puts ( "Unable to open file" ) ;
exit( ) ;

1

printf ( "\nEnter Values " );
for(i= 0;i<=5;H+)

{

printf ("\n Employee No : ") ;
scanf ("%d", &emp.empno ) ;
fflush ( stdin ) ;

printf ("\n Name: " };

scanf ("%s", &emp.name ) ;
fflush ( stdin) ;

printf ("\n Basic:");

scanf ("%d", &emp.basic ) ;
printf ( "\n Grade : ") ;
scanf ("%d", &emp.grade ) ;
fflush ( stdin ) ;

483
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fwrite ( &emp, msz, 1, mf ) ;
fcloseall({ ) ; v
-printf( "\nFile employee dat has been created,. * ) ;- = = =
) getch( ) ;
}
[73] Write a program to carry out the following:

(@) to read a text file “TRIAL.TT” consisting of a
maximum of 50 lines of text, each line with a maximum
of 80 characters.

(b) Count and display the’ number of words contained in the
file.

(¢) Display the total number of four letter words in the text

file.

(Assume that the end of a word may be a space, comma or a

fullstop followed by one or more spaces or a newline

character)

Program:

/* count number of words in a file */

#include <stdio.h>
#include <conio.h>

main( )

A

FILE *p ;
char str[80} ;
int words =0, f_|_ words =0, i:

fp = fopen { "TRIALTXT", *r" ) ;

if (fp == NULL)
{
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puts { "Unatle to open file" ) ;

xit();
Cwhig((fgefs(str,79,fp)) =NULL)
¢ T
for (i=1;strfi] 1="0"; i++)
{
if str == )] (stli] == "\ &&strfi-1] 1= ) ||
['] =" (str == && stfi-1] 1=, &&
strfi- 1]1‘")) 4
words++ ;
ifi<74)
{
if (strij ==""&& ('strfi + 5] =="" ||
strfi + 5] =="\n" || strfi + 5] =="" ||
strfi +5]=="))
f I_words++;
ifi==18&&(str[d]==""]|stri|d] ==", || str{4] =="")
&& {str{1}!=" ’ && str[ﬂ = && stri1] 1="")
& (str2) ="' &&str[2] =", && str[2] I=""))
f_l_words++
}
}
!
clrser( ) ;

}

printf ( "\nThe total number of words are %d.”, words ) ;
printf { "\nThe number of four letter words are %d.", f_|_words ) ;

fclose (fp ) ;

[74] Write a program to read a list of words, sort the words in
alphabetical order and display them one word per line. Also
give the total number of words in the list. Qutput format

should be:
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Total Number of words in the list i -~-vmmememn
Alphabetical listing of words

Assume the end of the list is indicated by ZZZZZ7 and there
are maximum in 25 words in the Text file.

Program:

/* Read, sort and display list of words from a file */

#include <stdio.h>
#include <conio.h>

main( )
[
FILE *fp;
char *str[25], words[25][25], *t ;
inti,j,n;
clrser( )5

fp = fopen ( "tial. TXT", "r") ;

if (fp == NULL)

{
puts ( "Unable to open file." ) ;
exit() ;

}

for(n=0;n<=24;n++)
str{n] = words[n] ;

for(n=0;fgets (str[n}, 24, fp ) I= NULL ; n++)

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

S , g 5
for(j=i+1;j§:n-1 )
{
if (stremp ( stri], strfj] )>0)
{
t=strfi] ;
strli} = strfj] ;
strjl = t;
} .
!
}

printf ( "Total Number of words in the list is %d\n", n);
printf ( "Alphabetical listing of words\n" )

for(i=0:i<=n-1 ;)
printf ( "%s\n", strfi] ) ;

fclose (fo ) ;
printf ("\ninininPress any key to exit.." );
getch();

)

[75] Write a program to carry out the following:

(a) Toread a text file ‘INPUT. TXT".
(b) Print each word in reverse order.

Note: Assume that each word length is maximum of 10
characters and each word is separated by newline / blank

characters.

For example,
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488 i
Input: INDIA ISMY COUNTﬁRY v ‘ . 1 strli++] =¢h - e
Output: AIDNI SI YM YRTNUOC )
Ll Program. = " e
) o 1 in reverse order */ ~ [76] Write a C program to read a large text file ‘NOTES.TXT’ and
" Read a text file and print each word in print it on the printer in cut-sheets, introducing page breaks at
sinclud . (dio.f> ‘ the end of every 50 lines and a pause message on the screen at
#include <stdio. : the end of :
sinclude <comioh> - € end of every page for the user to change the pape;r
main() ' ‘ | Program:
{ , ’ ,
FILE *fp; 1 /* Reading a disk file and printing on cut sheets ¥
char str[11],ch; ‘
inti=0; _ ’ : #include <stdio.h>
#include <conio.h>.
clrser( ) ;
’ oy i - main( )
fp = fopen ( "INPUT.TXT", ") ; { L -
' LE*p;
if (fp == NULL) /* Counters for characters per line & number of fines per page*/
) , int.charcount = 0, linecount = 0 -
puts { "Unable to open file" ) ; : o char ch:
exit( ) ; o ‘
} fp = fopen ( "NOTES. TXT™, "), I* Read only mode */
while ((ch=getc(fp)) = EOF) | : if ( fp == NULL )
{ : [ {
if(ch=="n"fch=="") puts ( "Unable to open file” ) ;
{ exit( ) ;
strfi} ="0"; ‘ y
strrev (str ) ; _
printf ("%s ", str) ; /* Read until end of file ¥/
i=0; . while((ch=fgetc(fp))."=EOF)
} {

else : if(ch=="1")
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charcount += 3 ; /* Add 3 characters for a tab */
charcount++ ;
if { ch =="\n"}| charcount >= 80 )

linecount++ ; /* Increment line counter after 80
characters */
charcount =0 ; /* Reset charaoterlcounter *

}

if (linecount == 49 ) /*Print 48 lines per page */

{

puts ( "Insert another page, then press any key'..f' )
“getch( ) ;
linecount =0 ; /* Reset line counter */

}

fputc ( ch, stdpm ) ; /* send to printer */
} .

fclose (fp ) ;
}

[77] A file contains a C program, but by mistake a novice has
typed it out in capitals. It’s a long program, therefore you
cannot afford to have it retyped. Write a utility ‘which reads
this program and converts it to an appropriate small-case
program and writes it to a target file: Use function fgets( ) and

fput().

Program:

/* Convert caps to small case using fgets() & fputs() */

#include <stdio.h>
#include <conio.h>
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in()

main
FILE *fs, *ft ;
ar.-str{80], target[67], sourcel67] ;-

puts ( "Enter source file name: ") ;
gets { source ) ;

fs = fopen ( source, ") ; /* Read only mode */

if ( fs == NULL )
{
puts ( "Unable to open source file" ) ;
exit( ) ;

}

puts ( "Enter target file name: " ) ;
gets (target) ; :

ft = fopen (target, "w" }; /* Write mode */

if (ft==NULL)

{ .
puts ( "Unable to create target file" ) ;
fclose (fs) ; '
exit();

while ( fgets ( str, 79, fs ) = NULL ) /* Read from source file */

{
for (i=0;1<=79;i++)
if ( strli] >= 65 && str]] <= 90 )

str{i] += 32 ; /* Convert caps to small case */

fputs { str, ft ) ; /* Write to target file */
b '
fclose (fs);
fclose (ft);



492 Let Us C Solutions: L T Chapter 23: Additional Problems . 493 -

} - : T e Tmen tie wed, thu, fri, sat, sun

‘Miscellaneous e S e S DR ST ofiidt comp_pay op[2) ;

[781 A company pays normal ways for work during week days - main( ) ' . . L e
from Monday to Friday and 1.5 times wage for work on ' ' {
Saturday and Sunday. Given data in the following form: int i, wday :

float sum, wages =0.0;

Emplo Number, Wage/Hour, hours worked on Monday,
ployee Number g r, hour r 1 1y char *d_name]] = {

hors on Tuesday, ...., hours on Sunday.

Write a program to write out the Employee number and ::Tl\—/?ondday"l:
weekly wages. Use enumerated data type in your program. "V\f:;n:g déy" ,
"Thursday", , '
Program: "Friday", '
"Saturday”, ;
: "Sunday"
/* Payroll using Enums */ : . : }i y
#include <stdio.h> - : C[rSCT( ) .
#include <conio.h> o ’
#include <math.h> printf ( "\nEnter the data for each employee:\n® ) ;
. , . . : for(i=0;i<=1;i++)
/* Function to link floating point format */ , ) { ‘
gun( ) : printf ( "nEmployee Number=");
\ e o scanf (-"%d", &eplil.emp_no ) ;
float f,"ff = &1 ' . printf ( "Wages/hour =");
} - ‘ scanf ("%, &cpfil.wph ) ;

fi = . = .
struct comp_pay or (wday = mon ; wday <= sun ; wday++ )

{ int emp_no ; . : printff( ':Iot?! Hour§ worked on %s : ", d_namelwday] ) ;
float wph : . , } scanf ( "%d", &cpli].days[wday] ) ; -
int days[7]; , dirser()
}s ' o
clrser( ) ;
enum days :

{ /* Caiculate wagés & print the details */



494

Let Us C Solutions

Chapter 23:Additional Problems - ; 495

for{(i=0;i<=1,i++)

{
prﬁnif( “\ninEmployee Number = %d", cplil.emp_no ) ;
printf ( "\nWages/hour = %.2", cp[il.wph ) ; '
for ( wday = mon ; wday <= sun ; wday++ )

printf ( "\nTotal hours worked on %s = %d", d_namefwday],
cpli].daysfwday] ) ;

if (wday <= ri)
{

}

else

{

wages = wages + cpli].days{wday] * cp[i].wph ;

if ( wday == sat && cpfil days{sat] > 0)
{

wages = wages + cp[i].days[sat] *(cplilwph*
30/2)

oo |

if (wday == sun && cpli].days[sun] > 0)

{ ‘,

wages = wages + cpli].days{sun] * cp[i.wph *

‘ 3.0/2;

1

1

} 0]
printf ( "\n\nTotal wages/week = %f", wages )
wages = 0.0;

}

geteh();
}

[791 With respect to the following program, say whether the

subsequence remarks are true or false.

typedef struct {

int month

int day;

int year;

hdate;
struct {
- int acct_no;

char acct_type ;
char name [80] ;
float balance ;
date lastpayment ;
} customer, *pc = & customer ;

(a) customer.balance and ( *pc ).balance refers to the same
value

Answer: True

(b) pe->lastpayment.month is syntactically valid

Answer: True

(¢) *(pc->lastpayment.meonth) is syntaétically invalid

Answer: True

(d) *(customer.name + 2 ) and customer.name[2] both
refer to pc-> ( name + 2)

. Answer: False
(e) *((*pc ).name + 2 ) refer to the second character of -
customer’s name '

Answer: True

Program:




' . }date;
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typedef struct

{ .

int month ;
~...— Int day;
- int year;

struct {
b int acc_no:
char acct_type :
char name[80] ;
float balance ;
date lastpayment ;
} customer, *pc = &customer :

main( )

{
clrser( ) ;
customer.acc_no=1;
customer.name(0] = 'a':

Program:

main( )
{
int i=32;
float *p;
p=(float *) &; /* Typecasting */
clrser( ) ; ‘
- printf ( "\n%d\t%x", i, &i);
~ printf ("\n%d\t%x", *(int *)p,p) ;
geteh( }; ,

customer.name[f] = 'b'; J
Customer.name(2] = '¢';
customer.acct_type ='g': (b). main( )
- customer.balance = 100.00 : :
customer.lastpayment.month = 6 : { har far *scr -
customer.lastpaymentday =3: char DAY - B %
customer.lastpayment.year = 1990 - scr “_O‘;(\??OOOOOO’ " Error
printf ("\n %Mt %", customer.balance, (*pc).balance ) ; Ser= AL
printf ( "\n %d", pe->lastpayment.month ) ; !
printf ( "\n %c\t%c\t%c", *(customer.name + 2 ),
: customer.name([2], *(pc->name + 2 )) . P
printf {"\n %c", *( (*pc).name + 2 )); Program
getch() ;
} Fain()
[80] Unless typecasting is used the following programs would give char far *scr;

an Error/warning. Indicate where and how you would use scr = ( char far*) 0xb8000000 ; /* Typecasting */
typecasting to avoid the Error/warning. ‘ clrser( ) ;
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*sor="A";
getch( ) ;
}
(C) main( }
{
struct a
{
int I
char ¢;
1
structacar 1 ={10,'A"}, var2, *ptr;
char ch;

ptr = &var] ;
var2 = *ptr; /* typecastmg not requ1red *f

/* one way accessing ‘A" ¥/
ch=pir->¢;

printf ( “n%c’, ch ) ;

/* another way of accessing ‘A’ */
ch=*{ptr+2);/*Error*

print {"\n%c”, ¢ch);

Program:

main( )
{
struct a
{
int i;
char ¢;
b
struct a var1 = {10, 'A"}, var2, *ptr;
char ch:
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clrsés RS
ptr = &vart ;
var2 Dtx N

/*one way of accessmg A’*/
ch =ptr->¢ ; . ,
pri ntT("\n%c" ch);

*another way of accessing ‘A"*/
ch =*((char *)ptr+2 }; /* Error corrected */
printf { "\n%c", ch ) ;

geteh() ;
}
o (d) main()
: struct a
{
inti;
char ch;
sfructavaﬂ ={10, ‘A" }var;
char *ptr;
ptr={char *)&varl;
var2 = *(ptr ) ; /* Error ¥/
printf ( \n%d %c”, var2.i, var2.ch ) ;
}
Program:
main( )
{
struct a
{

inti; -
char ch:
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}_ T ey
atris = A0 AT yarD 7 { -
struct*a vart ={10,'A"}, var2 ; struct a
char *ptr; ) { i
A . i .‘ i S ,1. L TA,‘ - a
c%rscr('}'r : o I 1 :
- = {10 'A') *ptr1 *ptr2
var2 =*{ (structa* ) ptr) ; /~ Corrected code */ 33%05*8 v§r1 {10, A% P
printf { "\n%a\t%c”, var2.i, var2.ch ) ; i
) geteh() | glrscr{ ) ;

ptr1 = &vart;
pp = { void ™) &ptrt ;

[(81] Point out the Error if any in the following program. If there is v ptriﬁ:( ,(\r(];téf/fé? ptr>2f)>pi >p;tr2—>ch )
No Error, what would be the Output of the program. prt ° ' ’ ,

geteh( ) ;
}
main( )
{
struct a
{
int i;
char ch;
b

structavart = {10, ‘A" }, *ptr1, *ptr2 ;
void **pp ;

ptri = &vart ;

pp=(void ™) &ptr1:

ptr2 =*((structa* )pp);

printf ( \n%d %c”, ptr2->1, ptr2->ch )

3

Program:

/" OUTPUT of the program will be 10A */
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