-~ - B.TECH. ECS-101
FIRST SEMESTER EXAMINATION, 2009-2010

-

" COMPUTER CONCEPTS AND PROGRAMMING IN C

Time : 3 Hours ‘ Total Marks - 1060

Note : 1. This question paper consists of three sections. Section A contains objective type guestions
and is of 20 marks. Section B consists of short answer type questions which of 30 marks
and Section C contains long answer type questions of total 50 marks.

Your answers for Section B and C should be precise and to the point.
3. Answer to the questions of each section must be.done. at one place in your answer books.

You are required to attempt all the questions.

SECTION - A (b) Infinite data of similar type
1. There are total 20 multiple choice (c) Finite data of mix type
questions. Only one of the answer out of (d) All of the above

. given four

Choices is correct. Write the correc t
answer. ' (10 x 1 =10)

(@ In evaluation is correct

Ans. (a) Finite data of similar 'type
(iv) How many bytes of storage an unsigned
short integer in C language would require

(a) + has higher precedence over* (a) 2
(b) * has higher precedence over + ®) 4
(¢) both * and + have the same © 6
precedence d 8
(d) The order of evaluation does not Ans. (¢) 6
matter (v) Decimal number 10 can be represented in
Ans. (b) * has higher precedence over + unary (a number system with base 1) as
(ii) A Stack is (a) 1010
(a) LIFO (Last in First out) (b) 64’
(b) FIFO (First in First out) , (o A
(¢) LILO (Las + Las + out) {d) None of the above
(d) None of the above Ans. (d) None of the above
Ans. (a) LIFO (Last in First out) * (vi) If k = 5 then the value of variable x after
- (i) An array can store the execution of a C statement x = k ++
will be

(a) Finite data of similar type
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@ 5
b 6
(c) randomly any one of the above
(d) value of x will not depend on k
Ans. (d) value of x will not depend on k
(vii) Typically an operating system
(a) manages all the hardware resources
of the computer
(b) complies a high-level program
(¢) Both (a) and (b)
(d) None of the above
Ans. (b) complies a high-level program
(viii)For a C program code for (i = 0; i < 10;
i++) {A); A will run,
{a) 10 times
(b) 11 times
(c) 12 times
(d) None of the above
Ans. (b) 11 times
(ix) Which of the following is not a functional
programming language
(a) SML
(b) HASKELL
© C
(d) LISP
Ans. (¢) C
(x) A pointer in C language
(a) is a address of some location
(b) is useful in describing linked list
(c) can be used to access the elements of
an array ‘ ‘
(d) all of the above,
Ans. (d) all of the above.
2. State whether the following statements are
True or False : Bx1=5)
(i) Normal binary operators like + and -
can be combined with. assignment
operitor = to form new operators in C
Language.
Ans, False

(i) A compiler translates a High-level
program into a machine unders-
tandable language.

Ans. True
(iii) An algorithm might never terminate.
Ans. False

(iv) In C language pointers can be used as
a function argument.

Ans. True

(v) MS-WORD may be classified as an
application software.

Ans, True _
3, Fill in the blanks ; Sx1=5)
' (I)  orecsrvenasenees is used to open a file.
Ans. Topen
(i) coeerrenrrenerenane is used as a statement

terminator in C.

Ans. Semicolom
(iii) The operator && is an example for
........ . operator.
Ans. Logical
(iv) A function is called .............. when it
calls itself.
Ans. Recursive
(v) An Editor can be classified as ............
software.
Ans, Application )
SECTION - B

4. There are total six questions in this section.
Attempt all questions. (6 x5 =30)

(a) (i) Write a C program to swap two

' integer variables without using third
variable.

(ii) What is the difference between

initialization and assignment of a
variable?
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Ans. (i) . #include < stdio.h >

main ()

int x, vy:
printf(“Please enter two numbers: \n”); scanf(“%d%d”, &x, &y);

X = X + y:

y = x < y;

X = x - y;

printf(“ After swap value is :\n” };
printf(“x = 8%d y = %d”, x , y }:
getch(};

}
(ii) The basic difference between initialization and assignment isthat an assignment can be dene
as many times as desired whereas an initialization can be done only once.

Some differences to point between initialization and assignment

a) you CANT assign to a const variable, whereas' you can initialize it.
For example :
const AXC d = 3; //OK! initialization
d = 3; //WRONG! cannot assign to const

b) initialization is about creating ‘object assignment is about setting some value to object. This
is why in the following code:

AXCd = 3;
AXC x;
X = 2;
Another Example
int i= 0; // definition and initialization of i
int j; // just a definition of j
j= 1; // assignment of j
(b) (i) Differentiate between WHILE... DO and DO..WHILE loops.
(ii) Write a recursive C program to calculate the factorial of a given integer.

Ans. (i) The difference between a *“do ...while” loop and a “while {} " loop is that the while loop
tests its condition before execution of the contents of the loop begins; the “do” loop tests its
condition after it's been executed at least once. As noted above, if the test condition is false as the
while loop is entered, the block of code is never executed. Since the condition is tested at the bottom
of a do loop, its block of code is always executed at least once.
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while

The while loop is used to execute a block of code as long as some condition is true. If the condition
is false from the start the block of code is not executed at all. The while loop tests the condition
before at as executed so sometimes the loop may never be executed if initially the condition is nct
met. Its syntax is as follows.

while (tested condition is satisfied)

{
block of code
}
In all constructs, curly braces should only be used if the construct is‘to.execute more than one line

of code. The above program executes only one line of code so it.not really necessary (same rules
apply to if...else constructs) but you can use it to make the program seem more understandable or

readable. :
Here is a simple example of the use of the while loop. This program counts from 1 to 10.
#include <stdio.h>
int main{void)
{
int count = 1;
while (count <= 10)
{
printf (“$d\n”, count);
count += 1;
}
return O0;

}

Note that no semi-colons (;) are to be used after the while (condition) statement. These loops are
very useful because the condition is tested before execution begins. However it never seem to like
‘these loops as they are not as clear to read as the do ...while loops. The while loop is the favourite
amongst most programmers but as for mc, i definitely prefer the do ...while loop.

do ....while
The do. loop also executes a block of code as long as a condition is satisfied.

Again, the difference between a “do ...while” loop and a “while {}” loop is that the while loop tests
its condition before execution of the contents of the loop begins; the “do” loop tests its condition
after it’s been executed at least once. As noted above, if the test condition is false as the while loop

~ is entered the block of code is never executed. Since the condition is tested at the bottom of a do
loop, its block of code is always executed at least once.
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Some people don’t like these loops because it is always executed at least once. When i ask them
“so what?”, they normally reply that the loop executes even if the data is incorrect. Basically
because the loop is always executed, it will execute no matter what value or type of data is supposed
to be required. The “do...while” loops syntax is as follows
§ do )
{.

block of code
'}, while (condition is satlsfled) ;

Note that a semi-colon ( ; ) must be used at the end of the do ...while loop This semi-colon is needed
because it instructs whether the while (condition) statement is the beginning of a whnle loop or the
end of a do ...while loop. Here is an example of the use of a do loop.

include <stdio.h>
int main(void)
{

int value, r_digit; printf(“"Enter a number to be reversed.\n”);
scanf (“%d”, &value); do

r_digit = value % 10;
printf(“8d”, r_digit);
value = value / 10;
} while (value! =0); printf(“\n”); return0;
}
(i) #include <stdio.h>
long factorial (long);
main ()

T

long int number;

printf("\nEnter an integer value: ");

scanf (“ $Id”, &number) , '
printf(“\nThe factorial of %ld is %id\n”,number, factorial (number));

-long factorial(long x)
if (x==1)
returnl; -

else
return x*factorial(x—-1);
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Draw a flow chart to sort three
intergers.

© @

Ans. (_start )
v
)
| n=1
v

sortedft_rlfj
~ j___

70 Tn-1-

S
It

[ Temp=a[j]
Aljl=afj+1]
Alj+1]}=temp

Y

sorted = false

(ii) What is dynamjic memory allocation?
Explain malloc function.

Ans. Dynamic memory allocation : The process
of allocating memory at run time is known as
dynamic memory allocation. Although ¢ does
not inherently have this facility there are four
library routines which allow this function.

Many languages permit a programmer to specify
an array size at run time. Such languages have
the ability to calculate and assign during

+the memory allocation functions menfiord

executions, the memory space reauired by the
variables 1y the program. But C inherently docs
not have this facility but supports with memory
management {unctions. which can be used o
allocate and free memory during e program
exccution. The following lunctions are vsed in
C for purpose of memory management.

Function | Task

malloc Allocates memory . regaests size of
bytes and returns a pointer to the
) i
Istbyte of allocated space

calloc Allocates space for an array of
clements, mitializes them o zero
and returns a pointer 1o the
MEmory

frce [Frees previousty aflocuted space

realloe Modifies the size of previously
alfocated space

Memory allocations process 1 According o the
conceptual view the program instructions and
global and static variable in a permancent storage
arca and local arcit variables are stored v stacks.
The memory space that is focated between (nese
two regions in-avaitable for dynamic allocsion
during the execution of the prograne. The Do
memory region is called the heap, The wise of
heap keeps changing when program i oxeeuted
due to creation and death of vartables that are
local for functions and biocks. Fherofon: o
possible to encounter memory overflov dusice
dynamic allocation process. In such =iy

above will return a null pointer,

Allocating a block of memory : A hlock mt
memory may be allocated using the funcbon
malloc. The malloc function reserves a block of
memory of speciticd size and returns @ pointer
of type void. This means that we can assign it
to any type of pointer. It takes the Dilowing
form: '
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ptr = {cas 4
pr s apointer of type cast-type the malloc returns aopointer (of cast type) to an area of memory
with sizc byte-size.

Example :

‘ Cx={int*)mailloc(l0C*sizeot (int));
On successful exccution of this statement a memory cquivalent to 00 times the area of int bytes
is reserved and the address of the first byte ol memory atiocated is assigned to the pointer x of ype
mt.
{d) (i) Write a C program te sequentially search a given integer element form a'given list of

numbers.

{ii) What is the purpose of using structures in C? Explain with the help of a suitable example.

Ans. (i) #include<stdio.h> : ,

,

#include<conio.h>

vold linear search{int[l,int,int);
. .

vold mairn’)

{

int i,n,element{100],data, POS;
clrscu{ ),
printf("\n Pieaseenter howmany elements doyou :7);
scanft { “'é.;i"‘, &n) ;
for {i=1;i<=n;i++)
{ .
printf ("\n Enter a *delement :”,1};
scanf( “%d”, & element 1))
}
pri\ntf (“\n Enteraelement tobe searched: “y;

scanf (“2d”, &data)

15

t=1, POS;

POS = 1;
printf(“\n The data %d is found in the recbrd at position %d.

7, data,POS); i =1 +1;
continue;

}
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else

i o= i +1;
if(i==n)
break;

) :

. if (POS==0)

. printf(™“\nThe data %d is not found in the record. :”,data);
1 getch();
o}
\ (i) The purpose of structure to represents the real life data with the help of primitive data types.
! Since all the real life data is not able to store by primitive data types: So, you can use the concept
- of structure to declare real time data. For example, the following some real life data is not possible
. to declare through primitive data types.
Date : A date is combination of day, month and year
Address : An address of a person consists of name, house number, city, state & pin code.
Account details : An account contains the account. number, name of bank, balance amount.
Book : A book contains name of book, name of author, name of publisher & price.

In all above example, it is not possnble to declare by primitive data types. So you have-to create
new data type to store all these real life data.

A structure is a set of interrelated data. A structure in C is a set of primitive data typés, which are
grouped together to form a new data types. A structure is mechanism provided by the language to
create complex data types.

Declaring and using a structure : In programming language C, a structure can be declared using
the struct keyword. The set of variables that form the structure must be declared with a valid name
similar to declaring variables. Each variable inside a structure can be of different data type.

Let us consider a structure, which can be used to represent date. Date is a simple data structure but
not available in C.'A date has three components.

day of ‘month (integer, range 1-31)
month (integer, range 1-12)
year (integer, four digit)

Based on the above information, we can see that all the lhree components of date can be of integer
‘type. The date structure can be created as follows :

struct date

{
int day;
int month;
int year;

}:
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b

Each variable declare inside a structure is known as a mémber variable. In the date day, month, year
are member variables.

Each member variable in structure can be accessed individually. Once a structure is declared, it can
be used as a primitive data types.

For example :

struct date todays_date; :
defines a variable called todays_date to be of the same data type as that of the newly defined data
type struct date.
Assigning values to structure elements : To assign todays date to the individual elements of the
structure todays_date, the statement

todays_date.day = 21;

todays_date.month = 07;

todays_date.year = 1985;

is used. ’

#include <stdio.h>

struct date {
int day;
int month;
int yea

b2

main()

{
struct date today;
today.day = .10; ,
today. month = 4;
today.year = 1995;

. printf (®Todays date is $d/%d/%d.\n”,\
today.day, today. month, today. year);

}

(e) () Find the value of X in the equation (1230), = X,

(ii) Draw the functional block diagram of a Digital Computer and discuss its components in
brief. '
Ans. (i)
Ans. (ii) A digital computer is used to store data in terms of digifs and proceeds in discrete steps
- from one state to the next. The states of a digital computer typically involve binary digits which
may take the form of the presence or absence of magnetic markers in storage medium, on-off
switches. In digital computers, even letters, words and whole texts are represented digitally. A digital
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computer can only a\pproximate a continuwmn by assigning large numbers of digits to a state
description and by proceeding' in arbitrarily small steps. A drgital computer consists of the following
main components:

e Input devices .

e Memory

e Central Processing Unit (CPU) .

e Output devices '

The brain of computer is Central Processing Unit (CPU).

A CPU has mainly three cbmponcnts:

e Mam-memory

e Arithmetic Logic Unit (ALU)

e Control Unit

The main memory is used to hold the data being processed and holds the instruction-for doing the
processing. '

ALU is used o perform only arithinctic and logic operdtions. The arithmetic operations are addition,
subtraction, multiplication and division and logic operation are OR, AND‘and_' NOT.

Control unit is used to monitor and control all the operations of the computer. It also acts as a
interface between main memory and ALD, and main memory and secondary memory.

! Main |
imemory !

A
EaS

v,.

[ aput 1 cControl ] Output |-
devices | L unit_j 7 devices

v

fm—

v
j Arithmetic ' | Secondary }
{

logic unit © | memory

(_«A.

-

Fig. Block diagram of a digital computer

Thus, the original programming language fed into the computer must be first converted by means
of an interpreter or a compiler into a machinc-rcadable assembly language. Only then the machine
is able to execute the fed-in instructions. )

The input is coded up in memory, which is a grid of electronic on-off switches. The processor, which
is a chip of integrated circuitry, alters what is in the memory, resulting in a different on-off pattern
of switches, and then the-output decodes and displays the new contents of the memory. So the actual
computation consists of the processor’s activitics on the memory. Accordingly the processor and the
memory stand in mutual contact ‘with cach other.
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SECTION - C

5. This section contains SEVEN programming question. Attempt any FIVE questions. All answers

must contain Flow chart/Algorithm for your program logic: (10x5=50)

(a) Write a C program to read in 10 integer numbers and print their average, minimum and

maximum numbers.
Ans. #include <stdio.h>
main( )
{
int num({10], i, sum=0,min ,max;
float avyg;
printf (" Enter The value c¢f numbers\n");
for (i=0; 1i<10; i++)
scanf (“%d”, &num{i’ " ; for(i=0;i<10;1i++)
sum = sum + num.
avg = {float) sum/10;
min=num|Q(}:;
for{i=1;1<10;1i++)
if(min > num[i})
min = num(i];
max=numf[0];
for(i=1;1i<10;i++)
if(max < num{il)

max= numf{i];

printf("The awverage = vf\n”, ava);
rintf he minimum = Zd\n”,min);

p t fa ("Th y) 1\ ’” N

printf ("The maximum = 3id\n”, max);

}
(b) Write a C program to add, multiply two N x N matrix.

Ans. #include <stdio.h>
main{)
{
intall[], b[]]]
staticint add{} ([}, mul[][];
int 1;, c, N, sum
printf(“PI. enter the number”);
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scanf (“%d”, &N );
for(r=0; r <N; r++)
for{c=0; c<N; c++)
scanf (“%d”, &alr]l{c] });

for{r=0; r <N; r++)
for(c=0; c <N; c++)

scanf (“%d”, &b {r] [c] ):
for(r=0; r<N; r++)
for{c=0; c<N; c++).

add[r] [c] =alr](c] +b[r][c]:
printf(“The addition of Two matrix is : ")3

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

for(c=0; c<N; c++)
printf (" $54”,add{r] [c])
printf (“\n”);

for(r=0; r<N; r++)
for(c=0; c<N; c++)
for(k=0; k <N; k++)
mul {r] [c] smulr]{c] +alr] (k] *blk]{c];

printf(“The multiplication of Two matrix is:");
for(r=90; r <N; r++)
{ _
) for (c=0; ¢ <N; c++)
printf(“éSd”,mul[r] (c])
printf (™“\n"):

}

getch();
}

(c) Write a simple database program in C which stores personal details of 100 persons such as
Name, Date of Birth, Address, Phone number etc.

Ans. #include<stdio.h>
#include<conio.h>
#include<string.h>
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}:

}:

struct date

int dd;
int mm;
int yyyy:

struct person_detail

char name[15);
struct date DOB;
char add[25);
long int phone;

main ()
{
int i;
struct person_detail ps(100);
clrscr ()
printf (“Please enter the 100 persons detail\n”);
for (i=0;i<2;i++)

fflush(stdin);

printf (™ \nEnter $d name: “,i+l);

gets(pé[i).name):

printf (™ \nEnter %d DOB: “,i+l);
scanf(“%d%d%d”,&ps[i].DOB.dd,&ps[i].DOB.mm,&ps[i].DOB.yyyy);
printf (" \nEnter d add: *,i+l); |

fflush(stdin);

gets(ps(i].add);

printf (" \nEnter $d Phone: “,i+l);

scanf (“%Id”, &ps{i]. phone);

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

printf(“\n");
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“putsips 11 .name!;
printf (™34 : &d: 2d\n Y, psili. DOB. da,ps{i]. DOP. mm,psii’ . D05,
vYyyl;s o :
puts (ps(i).dad);
printf (“21d”,ps[i]. phonui;

printf (™\n”);

getch()

}

(d) Write a C program which reverses the digits of the integer input given to it. For example
an input 65367 is outputted as 76356.

Ans, #inclindoe<stdic.h>

fincinae<math.h>

flnclodedooii o, he

main ()

{
tvit num, v T, rem;
oo, IERSNI ;
i REIN )
i
rem = num S 1J;
num = nue S 1O
renudi = verum A0LGas cem;
i
’printf(“’[‘he reversae  nuaber = 2d”, renum; ;
getch();
} .

(¢) Write a C program to calculate the sum of the following series upto 50 ter‘ms
SUM=-13+3-83+7-9+11°- ...

Ans. #include<stdio.h>
“#include<math.h>

#include<conio.h>

main ()

{

int term,i,j:

long int sum=0;
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clrscr();k
i=1,j=1;
while (i< 100)

sum=sum +pow(-1,j)*pow(i,3);
j=3+1;
i=1i42;
}
printf(“sum= $%1d’,sum); -
getch();

}
(0 Write a C program te print n'™ Fibonacci number.

Ans, #include<stdio.h>

$include<math.h>

#include<conio.h>
main()

¢

int a,b,i,n;

long int term;
vclrscr();

printf (“Enter the nth position:“); ;

scanf (“%d”, &n) ;

a=0;b=1;

i=1;

while (i<n-1)

t.

term=a+t+b;
a=b;
b=term;
i=i+1;

} .
printf (" term= %1d”,term);
getch{};

}

(g) Write a C program to arrange given n strings in lexicographical order.
Ans. #include<stdio.h>

#include<conio.h>

#include<string.h>
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© void main()

{
int i,j,d:
char ch{20], temp[30}; .
clrscr();
printf (“\nEnter the no.of string:”);
scanf (“%s” ,&d);
printf(“\nEnter the strings:“):
for (i=0;i<d;i++)

( ;

gets(ch([i])

}

/printf(“\nThe strings are:”);

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

{

printf (“\n%s”,ch{i]);

}

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

{

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

if{stremp(ch([i],ch([3)>0)

( ,

strcpy({temp,chiil)’

strepy{ch[i},ch[3]);

strcpy(chli], temp);

}

}

getch();

)

}
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