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Instructions: Answer all five questions. Total marks = 10 x 2 + 4 x 10 = 60. Time = 2hrs. Write your answer
only in the space provided. Do the rough work in the space provided for it. The question paper has total 12
pages.




1. In questions (i-x) tick the correct choice(s).

i.a. What is the decimal representation of the unsigned binary number: 11001100, ?
A.102 B. 204 C. 402 D. none of the above
i.b. What is the binary representation of the decimal number: 92,5 ?

A. 01011110 B. 11011100 C. 01011100 D. none of the above

ii. Consider the following program segment.

main ()

{
int m, n, temp;
printf("Give integers m and n: ");
scanf (“:%d, %d4”, &m, &n):
do
{
if (m < n) n=n-m;
if (n < m) {temp = m; m = n; n = temp;}
if (m > n) printf( "!");
} while (m < n);
} []
Which of the following is true for the number of "!"s printed by the program?
A. For some values of 'm' and 'n', exactly one "!" is printed.
B. For all values of ‘'m' and 'n', no "!" is printed.
C. For all values of 'm' and 'n', the number of “1"s printed is either 1 or a positive even number.
D. For all values of 'm' and 'n’, the number of “!"s printed is a positive odd number.

iii.a. Given the following definitions, what is the value of bf1]J[1]?
int b[3][2])={({1, 2},{3, 4},{5}}:

A. 3 B. 4 C.5 D. none of the above

iii.b. Given the program segment:
int al[5] = {0}; for (i = 1; 1 < 5; i++) afil 4= afi.- 1] + i;

The value of af2] is:

A 3 B. 6 C. 10 D. none of the above

iv. Which of the following statements declares a string and initialized to “work it"?

A. char str{]='work it’; B. charstr{7]="work it";  C.string str="work it";  D. char str[8]="work it";
v. Which of the following statements prints the string ”it” using the string “str’ from above?

A. printf("%s", str+5); B. printf("s", str+6); C. printf("%s", (str+7));  D. printf("%s", (str+8);




vi. Consider the following program with line numbers L1-L11. As the program was running, the program
variables stored in memory were inspected and found to have the memory structures — (a-d). For each
memory structure, select which is the last line of the program that was completed execution?

L1: $include<stdio.h> L6: int foo (int x, int y)} { |L10:int bar({int u, int v){
L2: void main{ ){ L7:int z = 0; L11: return u*v; }
13:int a= 1, b= 2, ¢ = 0; |18z = bar{x, y) + 1;
l4:c = foola, b); L9: return z; }
L5: c++; 1}
a. c=0 b. c=4
b=2 b=2
a=1 azl
a.A. L2 B.L3 C. 14 D.L5 b.A. 14 B. L5 C.19 D.u11
C. z=3 d. v=2
y=2 u=1
x=1 z=0
c=0 y=2
b=2 x=1
a=1 c=0
b=2
c.A. L3 B. L5 .8 D.111 a=1
dA 14 B. L8 C. 110 D. 111

vii. How many times is the statement i *= i; in the following for loop executed?
for (i=1; i<100; ++i) i *= i;
A. 99 B. 4 C. 10 P.9

viii. What does the following program segment print?

#include <stdio.h>

main{)
{
int i;
static char A[] = “PDS & IIT KGP”;
for (i = 0; A[i] != *\0’'; ++i)
if (( 1 % 2) == 0)

printf ("$c%c”, Ali], A[il);
}

A. PPSS&&IITTKKPP ‘B. PPDDSS&&INTTKKGGPP C. DD il GG - D. PP&&IIKK




ix. What values does the following program segment print?

#include <stdio.h>
int ¥X[10] = {10, 9, 8, 7, 6, 5, 4, 3, 2, 1};

main ()
{
int i, j = 0;
for (1 = 0; 1 < 10; ++i)
if {({ X[1] & 3) = 0) j’+= X[i):

printf ("%d", j):
}

A. 18 B. 15 cC 12 D. 22

X. What: value does the following code print?

#define N a*btc
int a = 2, b=5, ¢ = 10;
printf ("%d", N/a);

A. a*b+c/a B. a*b+c/2 C. 10 D. 15
2. A number is super prime if it is prime and all the numbers obtained by slicing its one or more right-most
digits are also prime. e.g. 7331 is a prime, 733 is a prime, 73 is a prime, 7 is a prime. Hence, 7331 is super

prime.

i. First, complete the following function that checks if a number is prime.

int check prime(int x)
{

int k,Jj;

int flag = 1;

if(x == 1) return 0;
else if(x == 2) return 1;

for(j = 2; 3 <= x-1; j++)
{
k = H
g if({k == 0)
{

flag = ;
break;

}

}

return flag;




ii. Use the check prime () function to complete the function to check if a positive integer / is super prime.

int check super(int i) {

int temp:;
int flag = 1i;

temp = i;
while (temp > )
{
= check_prime (temp);
temp = 7

if (flag == 0) break;
} .

return flag;
}

3. Consider a 1-D array of integers 0's and 1's. Complete the following program which reads the 0/1 array
having n (< 20) elements and then prints the length of the longest sequence of 1's. Example, if the input array
isintAf15]={0,1,0,1,1,0,0, 1, 1, 1, 1, 0, 1, 0, 1} the length of the longest run of 1's is 4.

#include<stdio.h>
main () {
int A[20], n, runlength = 0, maxrunlength = 0, runflag = 0, 1i;

printf ("Enter the number of elements in the array: "):
scanf ("%d", &n};

printf ("Enter the array elements (0/1).");
for (i = 0; i < n; i++)
scanf ("&%d", &A[il):;

for (i =0 ; 1 < ;i i+ {
if (Afi] ==1) {
runlength :

runflag = 1;

}

if (A[i] == 0 && Yy |
runflag = 0;
if ( maxrunlength <= runlength ) {

} .
printf ("Length of longest run of 1's is: %d\n", maxrunlength);

}




4, The POM system of numbering is a base three system,' with the digit +1, 0 and -1 respectively. For example
PMOMP represents the number: Px3*+Mx33+0x32+Mx3' +Px3°=3"-3%-3'+3°=52
Complete the program below that converts a non-zero decimal integer into POM system.

#include <stdio.h>
maini({) {
int num, i=0,j,array[10]};
printf {"Enter an integer number"): scanf ("$d", &num) ;
while (num!= }
if{ (num%3)==2) {
arrayfi++]= H
num = ;
}
else if((num%$3)==-2){
array[it++]=1;
num = ;
}
else(
array[i++] = ;
num=num/3;
}
}
1-=;
For{(j=1;3>=0;3--) printf ("%d",arrayl[]jl); }

5. Consider a communication system where the sender sending the message encrypted by a security
parameter k, called key to the receiver. The message is encrypted by the following way:

The message is arranged'row-wise in an m x n matrix and the output is generated by reading the matrix
column-wise and the column-ordering is determined by the value of array elements of key k. Every element
of the array of key k specifies the column number. So key gives the order of reading the columns.

Example: Input message: Second pds lab test will be held on November

m=5n=10
Coumnno. 1 2 3 4 5 6 7 8 9 10 Key
S|le |[cjolnfd $ip |d |s [sTal7J1]8[10]3]9 |6 [2 ]
sit la|lb|$|t je|s |t |S
wli [1]1|$|ble|S |h |e
I {d |S|o|n|S [N|jo |v |e
mlb |e|r [$[S [5]5 (5 |$

Encrypted Message: n$$n$obIorSeeN$S$wlmps$o$s$ee$caI$edthv$dtb$$elidb

Here, $ represents blank space. Complete the foliowing program to produce the encrypted message by
following the above method. :



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

main() {

char msg[100]; /* msg stores the input message */

char mat[20][20]; /* m X n matrix represented by a two-dimensional
array mat will store the input message in row-wise manner.*/

int m,n; /* m,n represents the dimension of m X n matrix*/

int k[20];/* array k, a security parameter, stores the key values */

int i,j,¢c = 0,keyValue,strlLength;

printf ("\nEnter the input message:\n");

gets (msg);

strlLength=strlen(msg);

printf ("Enter the values of m and n for m X n matrix:");

scanf ("%d%d", &m, &n) ;

printf ("Enter distinct %d values from 1 to %d for k:",n,n);
for(j = 0;j < n;j++) scanf("%d",&k(]j]);

/* To store the input message in the two-dimensional array mat */
for(i = 0;1i < m; i++)
{
for(j = 0;3 < n; j++)
{

if(c <= )
{
mat[i] [j]= ;
if( mat(il[j] == ' ') mat[i][j]="%";
}
else
mat (i} [j]= ;

}

/* To Display the encrypted message */
for(j = 0;3j < n;j++)
{
keyValue = ;
for(i = 0;1i < m; i++)
{
printf("sc", ) ;
}

}
printf ("\n");
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