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Q.1. Answer the following questions as directed. [10×2 = 20 Marks] 

a. What will get displayed when the following program is executed?

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

int k; 
for (k = 1; k = -1; k++) 

if (k < 6) break; 
printf("%d\n", k);  
return 0; 

} 

b. What will get displayed when the following program is

executed?

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

int x = 6, y = 12, result = 15; 
result += x/5 *13 *y/3 *x;  
printf("result=%d\n", result);  
return 0; 

} 

c. What will get displayed when the following program is executed?

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

char b = 'b';  
while ((b >= 'b') && (b <= 'd')) b++; 
printf("%c\n", b); 
return 0; 

} 

d. What value will the following function return when called as recur(4)?

int recur(int data) {  
if (data > 2) 
return (recur(data - 1) - recur(data - 2)); 
else return 1; 
} 

e. What will get displayed when the following program is executed?

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

int x = -8, y = 7; if (x > y) x = 1; 
else if (y < 0) x = x*(-1);  
else x = 2*x;  
printf("x=%d\n", x); 
return 0; 

} 

-1

result=327

e

-1

x=-16
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f. What will get displayed when the following program is executed?

#include <stdio.h> 

void f1(int b[], int k){ 
int i; 
for(i=0;i<k;i++) b[k]=b[k-1]+b[k-2]; 

} 

void f2(int c[], int k){ 
int i; 
for(i=2; i<k; i++) f1(c, i); 

} 

int main() { 
int a[5] = {1, 2, 3, 4, 5}; 
f2(a, 5); printf("%d", a[4]); 
return 0; 

} 

g. What will get displayed when the following program is executed?

#include <stdio.h> 
int var = 5, var2 = 10; 

int f(int var3) { 
int var = 10; 
var += var2;  var2 += var3; 
return var; 

} 

int main() { 
int var2 = 15; printf("%d, %d", f(var2), var2); 
return 0; 

} 

h. What will get displayed when the following program is executed?

#include <stdio.h> 

void increment(int i) { i++; } 

int main() { 
int i = 0, j = 0;  
while (i++ < 10) increment(j); 
printf("i=%d, j=%d\n", i, j);  
return 0; 

} 

8

20, 15

i=11, j=0
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i. What will get displayed when the following program is executed?

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

float j=1.0, i=2.0; int n=0; 
while (i/j > 0.05) {  

j += j; n++; 
} 
printf("n=%d, j=%f\n", n, j); 
return 0; 

} 

j. What will get displayed when the following function is called as f(2, 10)?

int f(int x, int y) { 
int sum = 0; y--; 
if (x == 0) return 0; 
else { 

printf("%d:", x); 
sum = y + f(x – 1, y); 
printf ("%d:", sum); 

} 
return sum; 

} 

Q.2. Answer the following questions as directed. 

a. Consider the following program. Fill in the blank to complete the macro such that it satisfies

the sample inputs and outputs. [2 Marks] 

#include <stdio.h> 

#define MIN(A, B) (A < B ? A : B) 
int main() { 
    int x, y; 
    scanf("%d %d",&x, &y); printf("%d\n", 1 + MIN(x, y)); 
    return 0; 
} 

Inputs X = 10, y = 20  X = 20, y = 10  X = 20, y = 20 

Outputs 11  11  21 

n=6, j=64.000000

2:1:8:17:
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b. What will get displayed when the following program is executed? [3 Marks] 

#include <stdio.h> 

void alpha(int n); void beta(int n); 

void alpha(int n) { 

    if (n > 0) { printf("%d ", n); 
beta(n - 1); } } 

void beta(int n) { 

    if (n > 0) { printf("* "); 
alpha(n / 2); } } 

int main() { alpha(8);  return 0; } 

c. Consider the recursive function count that counts the number of times a specific character ch
Appears in a string str. For example, count("IITKHARAGPUR", 0, 'A') should return 2.

Fill in the two blanks to complete the function. [3 Marks] 

int count(char str[], int i, char ch) { 

if (str[i] == '\0') return 0; (Base case) 
    // Recursive call 
    return (str[i] == ch?1:0) + count(str, i+1, ch); 

} 

d. Consider the program segment given below to read a letter from a..z and A..Z from the keyboard

and convert it to lowercase if not already so. It is assumed that the user will only input a character

from a..z and A..Z. Fill in the blank with a single C expression so that the variable ch will contain

the input character in lowercase. Do not use any library function.          [2 Marks]

char ch; ch = getchar(); 

ch = (ch>='A')&&(ch<='Z')? 'a'+ch-'A':ch;

e. What will get displayed when the following program is executed? [2 Marks] 

#include<stdio.h> 
void remove_duplicates(char word[]) { 

int k, j; char prev = '\0'; 
for (k = j = 0; word[k] != '\0'; k++) { 
if (prev != word[k])  
word[j++] = word[k]; prev = word[k]; 
} 
//word[ j ] = '\0'; 

} 

int main() { 
char inpstring[12] = "Mississippi"; 
remove_duplicates(inpstring); printf ("%s",inpstring); 
return 0; 

} 

8 * 3 * 1 

Misisipippi
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f. The following recursive C function move takes an integer array A and two integers, leftIndex and

rightIndex as input parameters. The goal of the function is to rearrange the subarray between

leftIndex and rightIndex so that all even numbers are moved to the left and all odd numbers

are moved to the right. The order of elements within the even or odd sections does not matter.

For example, if A = {3, 8, 5, 6, 7, 4, 9} and the call is move(A, 1, 5), a valid result 

would be A = {3, 8, 4, 6, 7, 5, 9}. 

Fill in the three blanks to implement the function correctly. Each blank will contain one single 

statement. [3 Marks] 

void move(int A[], int leftIndex, int rightIndex) { 

  if (leftIndex < rightIndex) { 

    // CASE 1: The number on the left is EVEN 

    if (A[leftIndex] % 2 == 0)  

move(A, leftIndex + 1, rightIndex); 

    // CASE 2: The number on the right is ODD 

    else if (A[rightIndex] % 2 != 0)  

move(A, leftIndex, rightIndex - 1); 

    // CASE 3: The left is ODD and the right is EVEN. 

    // This 'else' only runs if both Case 1 and Case 2 are false. 

    else { 

int temp = A[leftIndex]; A[leftIndex] = A[rightIndex]; 

A[rightIndex] = temp; 

move(A, leftIndex + 1, rightIndex - 1); 
    } 

  } 

} 

g. The following function strEqual takes two strings S1 and S2 as parameters. Fill in the three banks

in the function so that it returns 1 if the two strings are the same, 0 otherwise.   [3 Marks]

int strEqual (                   ) { 

int i = 0; 
 /* Go on until the end of either of the strings */ 

while (                           )

if (S1[i] != S2[i])  return 0; i++; 
} 

if (                           ) 
return 1; 

else return 0; 
} 

char s1[], char s2[]

s1[i] != '\0' && s2[i] != '\0'

s1[i] == '\0' && s2[i] =='\0'
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h. Consider the following recursive function named sum.

int sum(int x) 
{ 

if(x==1) return 1; 
printf("SUM\n");  
return(sum(x--)); 

} 

How many times will the word SUM be printed if the function is called as sum(4)? Write only the 

correct option number in the box provided. [2 Marks] 

(i) Less than 3 times 

(ii) Exactly 3 times 

(iii) Exactly 4 times 

(iv) More than 4 times 

3. Consider the following C program. Given a single ODD integer N (where 1 ≤ N ≤ 9), it prints an

N×N grid filled with the integers from 1 to N2 arranged in a counter-clockwise spiral starting from

the centre. The spiral rules are as follows:

i. Place 1 at the exact centre of the grid (row N/2, column N/2 using 0-based indexing).

ii. From there, move right, up, left, down, right, up, and so on, expanding in a counter-clockwise

spiral until the grid is filled.

iii. Print the grid row by row.

iv. Each number must be right-aligned to the width of the largest number (N2).

Example: For N=5 and N =9, the output spirals will be as follows. 

17 16 15 14 13 

18  5  4  3 12 

19  6  1  2 11 

20  7  8  9 10 

21 22 23 24 25 

Output for N=5 

65 64 63 62 61 60 59 58 57 

66 37 36 35 34 33 32 31 56 

67 38 17 16 15 14 13 30 55 

68 39 18  5  4  3 12 29 54 

69 40 19  6  1  2 11 28 53 

70 41 20  7  8  9 10 27 52 

71 42 21 22 23 24 25 26 51 

72 43 44 45 46 47 48 49 50 

73 74 75 76 77 78 79 80 81 

Output for N=9 

Fill in the ten blanks so that the program generates the desired output. [10×1=10 Marks] 

[The code is shown in the next page.] 

(iv)
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#include <stdio.h> 
#define IDX(r, c) (r * N + c) 

int main() { 

int N, num, step, dir, maxNum, r, c, rep, i, j; 
int grid[100]; 
int dr[4] = {0, -1, 0, 1}; 
int dc[4] = {1, 0, -1, 0}; 
scanf("%d", &N); 

if (N < 1 || N > 10 || ( N%2==0 ) ) 
return 0; 

r = N / 2; c = N / 2; 
num = 1; step = 1;  dir = 0; 

grid[ IDX(r, c) ] = num++; 

while (num <= N * N) { 
for (rep = 0; rep < 2; rep++) {  

for (i = 0; i < step && num <= N * N ; i++)  { 

r += dr[dir] ; 

c += dc[dir] ; 

grid[IDX(r, c)] = num++ ; 
} 

dir = (dir + 1) % 4 ; 
} 
step++; 

} 

         maxNum = N * N ; 

    for (i = 0; i < N; i++) { 
for (j = 0; j < N; j++) { 

printf("%2d", grid[IDX(i, j)]); 

if ( j < N - 1 ) printf(" "); 
} 
printf("\n"); 

    } 
    return 0; 
} 
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