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Spring 2024

1. a) Identify and correct errors in the following code segment.

include <stdio>
Int main {
int Num, a;
Num = 20%3;
a = Num+10
printf("%d %f ", Num, a,);
return 0;

}

Solution:

The code has been rewritten below with the error correction:

#include <stdio.h>
int main() {
int Num, a;
Num = 20%3;
a = Num+10;
printf("%d %d ", Num, a);
return 0;

1. b) Find output of the following code segment.

int a=3, b=4, c=-5, result;

int mod;

result = a *b % c + b;

printf("result = %d\n", result);

if (result >= 0 && result < 10) {
printf("a = %d\n", a);

}

else if (result >= 5) {
printf("b = %d\n", b);
}

else printf("a = %d\n", a);

Solution:

Output:

result = 6
a= 3

2. a) Rewrite the code segment using “if ... else” without changing the logical meaning.

int num=5, sum=10, i=d, j=9;
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switch(Cnum)
case 1: sum *= 3;

case 2:

case 3: sum += --j * 2;
i--; break;

case 4: sum = ++i * j——;
break;

case 5: break;
i+= 10;

default: sum *= i++ / j—;
i=i % j; break;

}

Solution:

The code has been rewritten below using “if ... else”:
int num=5, sum=10, i=4, j=9;

if Cnum == 1)

sum *= 3;
sum += ——j * 2;
i--;
3
else if (num == 2 || num == 3) {
sum += ——j * 2;
i--;
3

else if (num == 4) {
sum = ++i * j-—;

}
else if (num == 5) {
}
else {
sum *= i++ / j——;
i=i % j;
}

2. b) Manually trace the following code segment and show all the changes of the
variables i,p, and x in each step.

#include <stdio.h>
int main() {
int p=1;
int x = 490;
for(int i=1;i<=p;){
printf("%d %d %d\n",i,p,x);
if (x % 29 == 0)1{
printf("Not a great number!");

break;
¥
else {
x —= 13;
p +=Xx % 10,
i+= 3;
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}

}
return 0;
¥
Solution:

All the changes of the variables i, p, and x in each step has been shown below:

i P X i<=p X%29 | x-=13 | p+=Xx%10 | i+=3

1| 1 | 490 | 1<= 23 == 477 1+7=8 4
(True) (False)

4 8 477 4<=8 13 == 464 8+4 =12 7
(True) (False)

7 12 464 7<=12 0 ==
(True) (True)

2. c) Draw aflow chart for the given code segment in Q.2(b).
Solution:

The flow chart has been drawn below:

p=
X =400
l x-=13
p+=X%10
i=1 i+=3
true o
Printip x X%29==0
false

/

/ Print “Not a great number!” /

3. a) Write a C program to print the following pattern of digit ‘2’. Take n as user input
where n is odd and n>=5.

[P.T.O]
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Sample input n=5

*kkk*x

Sample output * kKK k

*kkk*k

Solution:

The program has been written below:

#include <stdio.h>
int main() {
int n;
scanf("%d", &n);
for(int i=0; i<n; i++) {
for(int j=0; j<n; j++) {
if(A==0 || i ==n-11]] 1i==n/2) {
printf("x");
}

else if(i < n/2) {
if(§ == n-1) {

printf("*");
h
else {
printf(" ");
h
}
else {
if(j == 0) {
printf("*");
3
else {
printf(" ");
3
}
}
printf("\n");
3
return 0;

3. b) Replace the “outer” while loop with “for” and the “nested” for loop with “while”
loop in the following code without changing the logical meaning of the program.

int i=0, count = 0;

int n = 12345;

while (n != 0) {
printf("%d", n % 10);
count++;
for(; i<count; i++) {

printf("%d", n/= 10);

}

printf ("\n");
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Solution:

The code has been rewritten below as per the question:

int i=0, count = 0;
int n = 12345;
for (; n!'=0; ) {
printf("%d", n
count++;
while(i<count) {
printf("%d", n/= 10);
it+;

% 10);

}
printf("\n");

4. Manually trace the given code segment below. Show the changes of all the variables i,
hi, hiw and array arr elements in each step.

int hi = 0, hlw = 10;

int arr[4] = {10, 20, 30, U0};

for(int i=4; i<=hlw; i++) {
arr[hi] = arr[hi+l] - 5;
hlw -= 2;

¥

Solution:

All the changes of the variables i, hi, hlw, and array arr elements in each step has been
shown below:

hi | hilw arr i i<=hlw arr[hi] = arr[hi+1]-5 | hlw-=2 | i++
0 | 10 | [10,20,30,40} | 4 (‘f;jeo) a”:[g]ofsa;[g's 8 5
0 | 8 | {1520,30, 40} |5 g::; a”:[g]ofsa;[g's 6 6
0| 6 | 01520,30,40} |6 (??Sg) aro] - arll-> 4 7
0 | 4 | [1520,30, 40} |7 (Z;:S ‘e*)

5. Take an array as input of size N. Then take another number as input in K. Your task is
to add this number to the even indexed elements, and subtract from the odd indexed

elements.
Sample Input Sample Output
N=5 1416 34 36 54
Array Elements: 10 20 30 40 50
K=4
Solution:
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The program has been written below:
#include <stdio.h>

int main() {
int N, K;

printf("N=");
scanf("%d", &N);

int arr[N];

printf("Array Elements: ");

for(int i=0; i<N; i++) {
scanf("%d", &arr[i]);

}

printf("K=");
scanf("%d", &K);

for(int i=0; i<N; i++) {
if(i%2 == 0) {
arr[i] += K;
} else {
arr[i] -= K;
¥

h

for(int i=0; i<N; i++) {
printf("%d ", arr[il);
¥

return 0;

5. Write a program which will take input of N x N numbers in a 2D array A. Now swap all
the elements in the first and last column within the array and finally print the array.

Sample Input Sample Output
3 7 41
147 382
283 065
560

Solution:

The program has been written below:
#include <stdio.h>
int main() {
int n;

scanf("%d", &n);

int A[nl[nl;
for(int i=0; i<n; i++) {

nurulalamador.github.io/UIUQuestionBank



for(int j=0; j<n; j++) {
scanf("%d", &A[il[j1);
}

3

for (int i=0; i<n; i++) {
int temp = A[i][0];
A[i][0] = A[il[n-11;
A[i]l[n-1] = temp;

3

for (int i=0; i<n; i++) {
for (int j=0; j<n; j++) {
printf("%d ", A[il[j1);

¥
printf("\n");
}
return 0O;
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Fall 2023

1. a) Which of the following variable names are invalid and why?
(i) int_a (ii) _num (iii) 99p (iv) "my_val"
Solution:

These variable names are invalid from following list:

e 99p
Reason: Variable names cannot start with number
° "my_Va-L"

Reason: Variable names cannot have quotation mark

1. b) Compute the values of the variables a, b, ¢, and d. ASCII codes: A-65, a-97, 0-4.

(i) float a = 101/7;

(ii) float b = (float)(3%5);

(iii) float ¢ = 23>u3 || 6!=6;

(iv) double result = 12 + (1 * '3');

Solution:

The values of the given variables have been written below:

() a = 1U4.000000
(i) b = 3.000000
(i) ¢ = 0.000000
(

iv) result = 63.000000

1. ¢) Find outputs of the following code segment for (i) num = 2.3, and (ii) num =127.

int num;

scanf("%d", &num);

if (num % 2 !'= 0) {
printf("Mashrafe\n");

¥

if (num < 100) {
printf("Shakib\n");
}else if (num >= 100){
printf("Mahmudullah\n");
¥

if (num >= 0 && num < 5){
printf("Imrul\n");

}else if (num >= 0 && num <= U49){
printf("Tamim\n");

}elsei
printf("Rubel");

}

Solution:

[PTO]
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2. a)

(i) OQutput for num = 2.3:

Shakib
Imrul

(ii) Qutput for num = 127 :

Mashrafe
Mahmudullah
Rubel

Rewrite the code segment using “if ... else” without changing the logical meaning.

int a,b,c;
scanf("%d%d%d" ,&a,&b,&c);
int result=a--/b++;
switch(Ca+b){
case 1:
result+=a/c*2;
b++;
case 2:
case 3:
result=axc/b;
at+;
case 4: break;
a=2;
default: result=5;
}

printf("%d %d %d %d", a,b,c,result);

Solution:

The code has been rewritten below using “if ... else”:

int a,b,c;
scanf("%d%d%d",&a, &b, &c);
int result=a--/b++;
if (a+b == 1) {
result+=a/c*2;
b++;
result=axc/b;
at+;
3
else if (a+b == 2 || a+b == 3) {
result=axc/b;
at+;
3
else if (a+b == 4) {

¥

else {
result=5;

¥

printf("%d %d %d %d", a,b,c,result);
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2. b) Manually trace the following code segment and show all the changes of the
variables start, end, i, count in each step.

int start=105,end=112,count=0;
for(int i=end; i>=start; i-—-){
if(end%2 != 0){

count++;
start++; end+2;
}elsed
end——; start+l;
¥
¥
Solution:

All the changes of the variables start, end, i and count in each step has been
shown below:

start | end | count i i>=start end%2!=0 if else i--
105 | M2 | O 112 13;;;())5 (gallzsg) end- |
o | m | o | m | M| peo” feewe [
oo | m | 1| wo || aeo” e s
o | m | 2 | e W] o el s
oo | m | 3 | e | 00| e fewn T [
109 | M 4 107 10(7F;:S ;)09

3. a) Writea C program to display the following ‘M’ pattern for n. For example, for n = 3,
& n = 5 the output pattern will be as follows. You must program for n, not for 3 or 5.

Sample input n=3 n=5
Sample output * * * *
* % * * % * %
* * * * *
* *
* *

Solution:

The program has been written below:

#include <stdio.h>
int main() {
int n;
scanf("%d", &n);
for(int i=0; i<n; i++) {
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for(int j=0; j<n; j++) {
if(j ==0 || j ==n-1) {
printf("x ");
%

else if(i <= n/2) {
iF(j == i || § == n-1-1) {

printf("x ");
}
else {
printf(" ");
}
}
else {
printf(" ");
3
}
printf("\n");
}
return 0;

3. b) Replace the “outer” for loop using “while” loop and the “inner” for loop using “do

while” loop in the following code without changing the logical meaning of the
program.

int a=10, b=20, count=0;
for(int i=b;i>=a;i--){
for(int j=a;j<=b;j++){
printf("%d ",j);
¥

if(b%2!=0){

printf("%d \n",a);
}else{

printf("%d \n",b);
3

}

Solution:

The code has been rewritten below as per the question:

int a=10, b=20, count=0;
int i=b;
while (i >= a) {
int j=a;
do {
printf("%d ", j);
jt++;
} while (j <= b);
if (b%2!=0) {
printf("%d \n", a);

} else {
printf("%d \n", b);
3
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4. a) Draw aflow chart for given code segment.

int n;
printf("Enter a +ve integer:");
scanf("%d", &n);

if (n <=0) {
printf("Enter a +ve integer.");
}else {
int fact =1, i = 1;
do {
fact *= i;
it+;

} while (i <= n);
printf("Factorial of %d is %d", n, fact);

}

Solution:

The flow chart has been drawn below:

A 4

Declaring n

v

/ Print "Enter a +ve integer:" /

!
[ ]

false fact =1

true

/ Print "Enter a +ve integer." / true

fact*=i
i++

false

e Print "Factorial of" n "is" fact /

nurulalamador.github.io/UIUQuestionBank

14



4. b) Write a C program to take input of all the bank account balance of n clients of a

bank. Remove any balance less than 500.00 taka. Now, display all the balances.

Solution:

The program has been written below:
#include <stdio.h>
int main() {
int n;
scanf("%d", &n);
float balances[n];

for(int i=0; i<n; i++) {
scanf("%f", &balances[i]);
}

for(int i=0; i<n; i++) {

if (balances[i] < 500.00) {

for (int j=i; j<n-1; j++) {
balances[j] = balances[j + 1];

3

n——;

i-—;
3

for(int i=0; i<n; i++) {

3

printf("%f Taka\n", balances[i]);

return 0;

5. a) Manually trace the given code segment. Show the changes of all the variables i,

and array ara elements in each step.

int ara[5] = { 8,6,2,4,7 };
for(int i =1; i < 5; i += 2){

ara[i] = 3 * aral[i - 1];
}

for(int i = 1; i < 5; i++){
if(d % 2 == 0){
ara[i] = i » 4 + ara[i-1];
}

}

Solution:

All the changes of the variables i and elements of array ara in each step has been

shown below:

ara i i<5 | ara[i] =3*arali-1] | i+=2 | i%2 == aral[i] = i*4+ara[i-1] | i++
{8,6,2, ] 1<5 arr[1] = 3*arr[0] 2
4,7} (True) =3*8 =24
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{8, 24, 2, 2 3<5 arr[3] = 3*arr[2] 5
4,7} (True) =32=6
{8,24,2, | .| 5<5
6,7} (False)
.. 1<5 1==
1 (True) (False) 2
" 5 2<5 0== arr[2] = 2*4+arall] 2
(True) (True) =8+24 =32
{8, 24, 32, 2 3<5 1== 4
6,7} (True) (False)
" 4| 4<5 0== arr[4] = 4*4+arr[3] 5
(True) (True) =16+6 = 22
{8, 24,32, c 5<5
6,22} (False)

5. b) Manually trace the given code segment and show the changes of all the variables
row, col, and sum in each step.

int row, col, sum = 0;
int A[1[3]1={{1,2,3}, {11,5,6}, {12,7,9}, {8,13,u}};
for(row=0; row<d; row++){
for(col=0; col<3; col++){
if(col>row) {
sum += A[row][col];
3

}

Solution:

All the changes of the variables row, col and sum in each step has been shown

below:
1 2 | 3
Here, A = 1 > 6
1217 |9
8 |13 | 4
sum | row | row<4 | col | col<3 | col>row | sum += A[row][col] | col++ | row++
0<4 0<3 0>0
O 1 O Virrue) | © | (True) | (False) !
. " ] 1<3 1=0 sum = sum-+AJ[Q][1] 5
(True) (True) =0+2=2
5 " 5 2<3 2>0 sum = sum+A[0][2] 2
(True) (True) =2+3=5
" 3<3
> 3 (False) !
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" ] 1<4 0<3 0>1
(True) (True) | (False)
" " 1<3 1>1
(True) (False)
" " 2<3 2>1 sum = sum+A[1][2]
(True) (True) =5+6=T11
" 3<3
1 (False)
0<3 0>2
1 2 (True) (False)
" " 1<3 1>2
(True) | (False)
" n 2<3 2>2
(True) (False)
n " 3<3
(False)
" 2 3<4 0<3 0>3
(True) (True) (False)
" " 1<3 1>3
(True) (False)
n " 2<3 2>3
(True) (False)
n " 3<3
(False)
4<4
1 4 (False)
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Summer 2023

1. a) Which of the following variable names are invalid and why?
(i) is-val (di) al23d (iii) while (iv) _lnum_new (v) CSE 1111
Solution:

These variable names are invalid from following list:

e is-val

Reason: Variable names cannot have hyphens
e while

Reason: Variable names cannot be a keyword
e (CSE 1111

Reason: Variable names cannot have spaces

1. b) Compute the values of the variables a, b, ¢, d and result.

(i) float a = 22/u;

(ii) int b = 2%7,;

(iii) int e = 4, ¢ = 11 + ++e;
(iv) int d = 2==3? 7:9;

(v) double result = 3!=5;

Solution:

The values of the given variables have been written below:

() a = 5.000000
(i) b=2

(i) c = 16

(iv) d =9

(

v) result = 1.000000

1. c¢) Find outputs of the following code segment for (ija=0,b=0,and (ija=-1,b=-7:

#include<stdio.h>
void main(){
int a, b;
scanf("%d%d", &a, &b);
if(!Ca-b) && ++a)
printf("Pattern\n");
if((a>0&&b>0) | | (a<0&&b<6)){
printf("Fizz\n");
if(a>0)
printf("Positive\n");
return 0;
if(b<0)
printf("Negative\n");
}
else if(a>0 && b<0)
printf("Buzz\n");
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2.

a)

else printf("FizzBuzz\n");

}

Solution:

(i) OQutput fora = 0,b = 0

Pattern
FizzBuzz

(ii) Qutput fora = -1,b = -7

Fizz

Rewrite the code segment using “if

char rank;

scanf(“%c”, &rank);

int bonus = 0;

switch(rank) {
case ‘p’:bonus += 20;
case ‘g’:bonus += 20;
case ‘s’:bonus += 20;

break;

default: bonus += 10;

3

printf(“\n%d”, bonus);

Solution:

char rank;
scanf(“%c”, &rank);
int bonus = 0;

if(rank == 'p') {
bonus += 20;
bonus += 20;
bonus += 20;

}

else if(rank == 'g') {
bonus += 20;
bonus += 20;

}

else if(rank == 's') {
bonus += 20;

}

else if(rank == 's') {
bonus += 10;

}

printf(“\n%d”, bonus);

... else” without changing the logical meaning.

The code has been rewritten below using “if ... else” :

2. b) Manually trace the following code segment and show the changes of the variables

nurulalamador.github.io/UIUQuestionBank
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i, j, n in each step.

#tinclude <stdio.h>
void main() {

int i =2, n =10, j=0;

for(j =n; j > 1i; j—) {
if(j % 2 == 0) i++;
else n—;

3

i+= 2;

}
Solution:

All the changes of the variables i, j and n in each step has been shown below:

i | n | j| j>i | j%2==0 | i++ | n- | j- | i+=2
2 100

el e e s
S0 (%Zi) (1F;I:se) 2 | 8
128 ('8I'ri12) (()T:Je) “ 7

ol (?fui) (]FZI:se) 8 | 6
8 |e (%ZZ*) (()T:Lje) > >

7| 8|5

3. a) Write a C program that takes an integer n as input from the user and prints a
specific pattern given as follows. For example, for n = 4, the output pattern will be
as follows. You must program for n, NOT for 4.

k3kokokk
kkskokok
kokokkk

kkokokk

Solution:

The program has been written below:

#include <stdio.h>
int main() {
int n;
scanf("%d", &n);
for(int i=0; i<n; i++) {
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for(int j=0; j<n-i-1; j++) {

printf(" ");
h
printf("x*x***x\n");
}
return 0;

3. b) Replace all the “for” loops in the following code using only “while” loops without
changing the logical meaning of the program.

int arr[10]= {0};

int k = 15,

for(int i=1; i<6; i+=2)1{
arr[i] = ++k-2;
k++;

}

int c

0;

Solution:

for(int i=6; i<10; i++)

for(int j=9; j>=i; j—-){
arr[j] = ++c;
¥

for(int i=0; i<10; i++){

if(i%2==0) arr[i] = ++k;

}

The code has been rewritten below as per the question:

int i

6 .

while(i<10){

int arr[10]= {0%;

int j
while(j>=1){

9

bie S - e
while(i<6){ y I77
arr[i] = ++k-2; Foito
k++; 1 !
i+=2; . oA
1 i=0;
it @ = 6 while(i<10){

if(i%2==0)

arr[i] = ++k;

i++;

4. a) Write a C program that takes n number of integers as input into an array of size
N, where n is an odd number and n<=N. Your task is to reverse the first half array
elements & the last half array elements, keeping only the middle element intact.

Intial Array Elements Final Array Elements
1234567 3214765
10 20 30 40 50 2010 30 50 40
987 987
Solution:

The program has been written below:
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#include <stdio.h>

int main() {

int arr[9999]; //Let N=9999

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

for (int i=0; i<n; i++) {
scanf("%d", &arr[il]);

h

int start, end;

start = 0;
end = (n/2)-1;

while (start < end) {
int temp = arr[start];

arr[start] =

arr[end];

arr[end] = temp;

start++;
end-—;

3

start = (n/2)+1;
end = n-1;

while (start < end) {
int temp = arr[start];

arr[start] =

arr[end];

arr[end] = temp;

start++;
end-—;

for (int i=0; i<n; i++) {
printf("%d ", arr[il);

}

return 0;

4. b) Draw a flow chart to take an integer as input. Then, display its odd factors and

calculate the sum of its even factors. Hint: any integer number is a multiple of any

of its factors.

Sample input Sample output
20 1 5 [Odd factors]
36 [Sum of even factors: 2+4+10+20=36]
8 1 7 [Odd factors]
48 [Sum of even factors: 2+4+14+28=48]
Solution:

The flow chart has been drawn below:
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Declaring n

/ Print sum /

/ Print i

/

sum +=i

/

i++

5. a) Manually trace the given code segment. Show the changes of all the variables i, j,

jump and array array A and B elements in each step.

int A[4]={3, 2, 1};

int B[d4]={10, 20, 30};
int jump=100;

for(int i=0; i<3; i++){
jump = A[i] * 2;

}

Solution:

for(int j=0; j<3; j++){
B[i] = A[i] + B[il];
jump = B[i]/2;

A[i]++;

All the changes of the variables i, j, jump and elements of array A, B in each step has
been shown below:

A

B

jump | i

i<3

jump= | .
Ali2 |

J<3

BI[i] =
Alil+BJ[i]

jump =
B[i]l/2

Afi]++
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3 10 0<3 _Jump 0<3 . B[O] _Jump

2 20 100 | O (True) | - A[0]*2 True) | - A[0]+B[0] | =BJ0]/2

1 30 =32=6 =3+10=13 | =13/2=6

3 13 " 1<3 B[O] jump

2 20 6 True) | - A[0]+B[0] | =BI[0]/2

1 30 =3+13=16 | =16/2=8

3 16 " B[O] jump
2<3

2 20 8 (True) | - A[0]+B[O] | =BJ0]/2

1 30 =3+16=19 | =19/2=9

3 19 "

202 0 (False) o

1 30

4 22 ) 1<3 _JumE 0<3 ) B[] _Jump

2 20 1 True) | A1]*2 True) | AN]+B[1] = B[1]/2

1 30 =22 =4 =2+420=22 | =22/2=T1

4 22 " 1<3 B[] jump

2 22 1 True) | = A+B[] = B[]/2

1 30 =2+422=24 | =25/2=12

4 22 " 5<3 B[] jump

2 24 12 True) | A+B[ = B[1]/2

1 30 =2+24=26 | =26/2=13

4 22 "

2 False) -

1 30

4 22 ) 5<3 _Jumri 0<3 ) B[2] _Jump

3 26 2 (True) | = A[2]*2 True) | - A[2]+BJ[2] = B[]/2

1 30 =12=2 =1+30=31 | =31/2=15

4 22 " 0<3 B[2] jump

3 26 15 True) | = A[2]+B[2] = B[1]/2

1 3] =1+31=32 | =32/2=16

4 22 " B[2] jump
0<3 _ Z

3 26 16 True) | - A[2]+B[2] = B[1]/2

1 32 =1+32=33 | =33/2=16

4 22 "

=R (False) e

1 33

4 22

3| |[26 6 |3 (E?EL)

2 33

5. b) Manually trace the given code segment and show the changes of all the variables
i, J, X and sum in each step.

int arr[][d4]l={{5, 7, 3, 13%,
{31, 2, 11, 23},
{17, 19, u3, 53},
{37, 47, 29, 61}};
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int n=4, sum=0, x = 0;
for(int i = 0; i<n; i++){
for(int j = 0; j<n; j++){
if(j==n-1 || i+j==n-1){
x = arr[i][j];
sum+=x;

}

Solution:

All the changes of the variables i, j, x and sum in each step has been shown below:

Here, n=4

5 7 3 113
arr = 3] 2 n | 23
17 | 19 | 43 | 53
37 | 47 | 29 | o]
sum | X | i i<n | j | j<n |j==n-1][i+j==n-1 | x = arr[i][j] | sum+=x | j++ | i++
0<4 0<4 0==3 || 0==
© 00 (True) 0 (True) (False) 1
n n n '| .|<4 -I == 3 || .l == 2
(True) (False)
n n n 2<4 2 == 3 || 2 ==
2 (True) (False) 3
_ __ X = sum
" " 3 (TZ’;Z;) 3 "(irlL'é)" arr[0][3] =0+13 | 4
=13 =13
" 4<4
13 13 4 (False) 1
n " -| -|<4 O O<4 o == 3 || -l == _|
(True) (True) (False)
" " " -l 1<4 1 ::3”2:: 2
(True) (False)
__ __ X = sum
" L 2 (;?ZZ) 2’“}?JL2{“’ arr[1[2] =13+11 3
=1 =24
_ __ X = sum
24 m| 3 (;TZZ) 3'"X?JL2{"' arr[1][3] =24+23 | 4
=23 =47
" 4<4
47 |2 “ (False) 2
n n 2 2<4 O O<4 O == 3 || 2 == _|
(True) (True) (False)
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— __ X = sum
RN 1 (;:Lj*e) 1"(?”'56)“ arr2] | = 47+19
=19 =66
) 2<4 | 2==3||4==
66 119 2 (True) (False)
L __ X = sum
] 3| e | 33153 e | evss
=53 =119
" 4<4
N9 |53 4 (False)
__ __ X = sum
3 (Tsrjé) 0 (Torj;) 0——(%&2)—— arr3][0] | =119+37
=37 =156
" 1<4 1==3|| 4 ==
156 | 37 ! (True) (False)
n n n 2 2<4 2::3||5::
(True) (False)
__ __ = sum
RN 3 (TBLZ;) 3"&%3" arr[3][3] | =156+61
=6l =217
" 4<4
217 | 61 4 (False)
n n 4<4 n
4 (False)
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Spring 2023

1. a) Which of the following are invalid variable names?
(i) LUIU (i) SPL_2023  (iii) char  (iv) SPL$  (v) My—Course
Solution:

These variable names are invalid from following list:

e 1UIU
Reason: Variable names cannot start with a number
e char

Reason: Variable names cannot be a keyword

e My-Course
Reason: Variable names cannot have hyphens

1. b) Compute the values of the variables a, b, c and d.

int a = (float)l5/4;

float b = at++*xa——;

int ¢ = (a>b || a==1+2)*2;
float d = a/c;

Solution:

The values of the given variables have been written below:

a=3
b = 12.000000
c =2
d = 1.000000

1. ¢) Find the outputs of the following program for (i) b=10, and (ii) b=2:

#include <stdio.h>
int main() {
int b;
scanf("%d", &b);
if(b >= 10) {
printf("SPL\n");
b—-;

}

if(b < 10) {
printf("Spring\n");
b—-;

}

else if((b>=3) || (b<10))
printf("2023\n");

else if(b>=3 && b<10)
printf("Happy Coding!");

else
printf("Huh!");

return 0;
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Solution:

(i) Qutput forb = 10:

SPL
Spring

(ii) Qutput forb = 2:

Spring

2. a) Rewrite the following code segment using “switch ... case” without changing the

logical meaning.

int n, a;
scanf("%d %d", &n, &a);
if(n>a) {
if(n-a>5) {
printf("Difference is greater than 5 \n");
}

else {
printf("Difference is less than or equal to 5 \n");
}

¥
else {

printf("Please give a larger value of n \n");
3

Solution:

The code has been rewritten below using “switch ... case”:

int n, a;
scanf("%d %d", &n, &a);

switch (n>a) {

case 1:
switch (n-a>5) {
case 1:
printf("Difference is greater than 5 \n");
break;
default:
printf("Difference is less than or equal to 5 \n");
break;
h
break;
default:
printf("Please give a larger value of n \n");
break;

2. b) Manually trace the following code segment and show the changes of the values of

variables i, j, result, x, y in each step.
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int result =5, i, x =2, y = 2;

for(int j = 8; j > 3;

i = (j * result) / x;

result += y;

x += (y-2);
y++;
}
Solution:

-=j) i

All the changes of the variables i, j, result, x, y in each step has been shown below:

3.

a)

result | i | x|y |j| j>3 |i=(*result)/x| result+=y | x+=(y-2) | y++ | -
s _r (;3_; 2) i= i82*§)/2 resu I:t7: 542 | x= 2:+2(2-2) 317
. 0l2 3|7 (_T_rzi) i ::(72*2)/2 resu:It1; 7+3 | x = 2:+3(3—2) 4 | 6
0 l2413l4le é;; hgggz mwgamm.xzﬁga) 5|5
1% 2015 |55 (%Z 2) i= (:5*1‘1;)/5 resu I:t]=9 1445 | x = 5;;5-2) 6 | 4
o l1lslela (?rz 2) i= (i*;9)/8 resu I:t2=519+6 X = 53:(26—2) 7 |3
25 |9 |12]7]3 (55;2)

Replace the nested “for” loops in the following code using only nested “do ...
while” loops without changing the logical meaning of the program:

int main() {
int weeks = 2, days_in_week = 7;
for (int i = 1; i <= weeks; ++i) {
printf("Week: %d\n", i);
for (int j = 1; j <= days_in_week; ++j) {
if (i%2 == 0) {
if(j%2 == 0)

printf(" Day: %d\n", j);
¥
else{
if(j%2 !'= 0)
printf(" Day: %d\n", j);
}
}
}
return 0;
¥
Solution:

The code has been rewritten below as per the question:
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int main() {
int weeks = 2, days_in_week = 7;

int 1 = 1;

do {
printf("wWeek: %d\n", 1i);
int j = 1;
do {

if (i%2 == 0) {
if (j%2 == 0)

printf(" Day: %d\n", jJ;
3
else {
if (%2 '= 0)
printf(" Day: %d\n", jJ;
3
j++;

} while (j <= days_in_week);

it+;
} while (i <= weeks);

return 0;

3. b) Write a C program that takes an integer n as input from the user and prints the
following pattern using nested loop.

Sample input, n Sample output
2

3 4 6 4

6 810 8 6

2
4 6 4
5 6 810 8 6
8 10 12 14 12 10 8
10 12 14 16 18 16 14 12 10

Solution:

The program has been written below:

#include<stdio.h>
int main() {
int n;
scanf("%d", &n);
for (int i=1; i<=n; i++) {
int count = 2*i;
for (int j=0; j<n-i; j++) {
printf(" ");
¥

for (int j=0; j<i; j++) {
printf("%2d ", count);
count += 2;
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count —-= 2;

for (int j=0; j<i-1; j++) {
count -= 2;
printf("%2d ", count);

3

printf("\n", i);
¥
return 0;

Write a C program to perform the following operations-

i) Take input of CGPA of 100 students
ii) Calculate the average of the CGPA of the students who achieved more than
3.00

iii) Find out the highest and lowest CGPA and how many students achieved
that highest CGPA.

The program has been written below:
#include <stdio.h>

int main() {
float cgpal[100];

for (int i=0; i<100; i++) {
scanf("%f", &cgpalil);
}

int count = 0;
float sum = 0;

float highestCount = 0;
int highest = 0;

int lowest = 4;

for (int i=0; i<100; i++) {
if (cgpali] > 3.00) {
sum += cgpalil;
count++;

3

if (cgpali] > highest) {
highest = cgpalil;
highestCount = 1;

¥

else if (cgpal[il] == highest) {
highestCount++;

¥

if (cgpali] < lowest) {
lowest = cgpalil;
¥

3]



float average = sum/count;
if (count != 0) {
printf("Average CGPA of student who achieved more than 3.00:
%f\n", average);
} else {
printf("No students achieved CGPA more than 3.00\n");
h

printf("Highest CGPA: %f\n", highest);

printf("Number of students achieved the highest CGPA: %f\n",
highestCount);

printf("Lowest CGPA: %f", lowest);

return 0;

4. b) Draw a flowchart to calculate summation of the following series up to 1000000-

th term.

" 1 +_1 1+ 1 1 4 1
3 5 7 9 11 13

Solution:

The flow chart has been drawn below:

i=0
sum =0
odd =1

true ]
sum += i/odd

!

i++

i <1000000

/ Print sum / sum -=i/odd |———p odd += 2

5. a) Manually trace the given code segment for the following array “arr”. Show the
changes of all the variables in each step.
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#include<stdio.h>
int main() {
int arr[10]= {0};

int k = 15;
for(int i=1; i<6; i+=2)
{
arr[i] = ++k-2;
k++;
3
int ¢ = 0;
for(int i=6; i<10; i++)
{
for(int j=10; j>=i; j—-)
{
arr[j] = ++c;
3
3
for(int i=0; i<10; i++)
{
if(i%2==0)
{
arr[i] = ++k;
3
}
}
Solution:

All the changes of the variables and elements of array arr in each step has been
shown below:

Manual tracing for 1% for loop:

arr k i i<6 arr[i] = ++k-2 k++ | i+=2

{O,NIL NIL, NIL,NIL, | o | 1<6 arr(l =++15-2 | .
NIL, NIL, NIL, NIL, NIL} (True) =16-2=14

{0,14, NIL, NIL, NIL, — 3<6 arr3] = +17-2 | g c
NIL, NIL, NIL, NIL, NIL} (True) =18-2=16

{0,714, NIL, 16, NIL, o | s 5<6 arr(5] = ++19-2 | .
NIL, NIL, NIL, NIL, NIL} (True) =20-2=18

{0, 14, NIL, 16, NIL, 51 7 7<6
18, NIL, NIL, NIL, NIL} (False)

Manual tracing for 2" for loop:

arr C i i<10 j j>=i arr[j] = ++c j-- | i+
{0,174, NIL, 16, NIL, ol g | 6<10 |10 ] 10>=6 | arr[1I0]=++0 |
18, NIL, NIL, NIL, NIL} (True) (True) =1
{0,714, NIL, 16, NIL, . 9 | 9>=6 arr[9] = ++1 8
18, NIL, NIL, NIL, NIL} (True) =2
{0,14, NIL, 16, NIL, . 8 | 8-=6 arr[g] =++2 |
18, NIL, NIL, NIL, 2} (True) =3
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{0, 14, NIL, 16, NIL, 2 7 7>=6 arr[7] = ++3
18, NIL, NIL, 3,2} (True) =4
{0, 14, NIL, 16, NIL, 4 S 6>=6 arr[6] = ++4
18, NIL, 4, 3,2} (True) =5
{0, 14, NIL, 16, NIL, 5 5 5>=6 7
18,5, 4,3,2} False
. " y 7<10 10 | 10>=7 arr[10] = ++5
(True) (True) =6
{0, 14, NIL, 16, NIL, 6 9 9>=7 arr[9] = ++6
18,5, 4,3,2} (True) =7
{0, 14, NIL, 16, NIL, 7 8 8>=7 arr[8] = ++7
18,5, 4,3,7} (True) =8
{0, 14, NIL, 16, NIL, 3 7 7>=7 arr[7] = ++8
18,5, 4,8,7} (True) =9
{0, 14, NIL, 16, NIL, 9 6 6>=7 8
18,5,9,8,7} (False)
" " 8 8<10 10 | 10>=8 arr[10] = ++9
(True) (True) =10
{0, 14, NIL, 16, NIL, 10 9 9>=8 arr[9] = ++10
18,5,9,8,7} (True) =11
{0, 14, NIL, 16, NIL, 1 8 8>=8 arr[8] = ++11
18,5,9,8,11} (True) =12
{0, 14, NIL, 16, NIL, 12 7 7>=8 9
18,5,9,12, 1} (False)
" " 9 9<10 10 | 10>=9 arr[10] = ++12
(True) (True) =13
{0, 14, NIL, 16, NIL, 3 9 | 9>=9 arr[9] = ++13
18,5,9,12, 11} (True) =14
{0, 14, NIL, 16, NIL, 14 8 8>=9 10
18,5,9,12,14 } (False)
" . 10<10
10 (False)
Manual tracing for 3™ for loop:
arr k i i<10 i%2==0 arr[i] = ++k-2 i++
{0,714, NIL, 16, NIL, | 21 0<10 0==0 _ _
18,5,9,12,14 ) O | (True) | (True) | @rrlOI=++21=22 1 1
{ 22,14, NIL, 16, NIL, 22 1 1<10 ==0 5
18,5, 9,12,14 } (True) (False)
" ! 2<10 0==0 _ _
2 (True) (True) arr[2] = ++22 =23 3
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(22,14, 23,16, NIL, 23 3 3<10 ==0 4
18,5,9,12,14 } (True) | (False)
" ! 4<10 0==0 _ :
“ | (True) | (True) | @Ml4l=++23=24 | 5
(22,14, 23,16, 24, 24 5 5<10 ==0 .
18,5,9,12,14} (True) | (False)
1 " 6<10 0==0 _ _
6 (True) (True) arr[6] = ++24 =25 7
(22,14, 23,16, 24, 25 7 7<10 ==0 5
18,25,9,12,14 } (True) | (False)
n " 8<10 0==0 _ _
8 | True) | (True) | @TMB1=*+25=26 | 9
(22,14, 23,16, 24, 26 9 9<10 ==0 o
18,25,9, 26,14} (True) | (False)
" ! 10<10
10 (False)

5. b) Manually trace the following code snippet and find the final content of the 2D
array “arr” after the execution of the code.

int arr[100][100], i, j, t1 =0, t2 =1, t3, x, vy, z;
for(i=0; i<5; i++)

{
x =tl, yv =12, z = t1+t2;
for(j=0; j<5; j++)
{
t3 = t1 + t2;
arr[j1[i] = t3;
tl = t2;
t2 = t3;
}
tl =vy;
t2 = z;
}
Solution:

All the changes of the variables in each step has been shown below:

X = t1 t3=t1+1t2
0l |e3|x|ylz|i| i<s | y=t2 |j| jes | 2DIII=t3 | t=y
2 = 11412 t1=12 t2=2z
t2=13
=0 t3=0+1=1
0<5 - 0<5 arr[0][0] =1
011 0 (True) Z:l 0 (True) t1=1
- t2 =1
1 1 1 O|1]|1 1 1<5 t3=1+1=2
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(True) arr[O][1] =2
t1=1
t2=2

t3=1+2=3
2<5 arr[0][2] =3
1122 21 (True t1=2
t2=3
t3=5
3<5 arr[O][3] =5
21313 31 (True t1=3
12=5
t3=8
4<5 arr[O][4] = 8
31> “ (True) t1=5
t2=8
5<5 t1=1
|88 > (False) t2=1
=1 t3=2
1<5 - 0<5 arr[1][0] =2
1) s ! (True) Z—_; 0 (True) t1=1
- t2=2
t3=3
1<5 arr[1][11 =3
! R N ! (True) t1=2
t2=3
t3=5
2<5 arr[1][2] =5
21313 21 (True =3
t2=5
t3=8
3<5 arr[1][3] = 8
315> 3 (True t1=5
t2=8
t3=13
4<5 arr[1][4] =13
>| 8|8 & (True) t1=8
t2=13
5<5 =1
813113 > (False) t2=2
(=T t3= 3
2<5 _ 0<5 arr[2][0] =3
T2 2 (True) le;g 0 (True) t1=2
t2=3
t3=5
1<5 arr[2][11=5
21313 ! (True) t1=3
t2=5
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t3=8
2<5 arr[2][2] =8
353 (True t1=5
t2=8
t3=13
3<5 arr[2][3] =13
|88 (True t1=8
t2=13
t3 =21
4<5 arr[2][4] = 21
81513 (True) t1=13
t2 =21
5<5 =2
13121 2 (False) t2=3

By observing the manual tracing so far, we understand that each row of the array is
a Fibonacci series of five numbers and shifting one value to the left after each row.
Therefore, we can assume the final content of the 2D array without further manual

trace. The final content of 2D array arr is:

1 2| 3|5 |8
2 3] 5|8 |13
arr = 3| 5] 8132
518 |13 ]| 21|34
8 | 13 | 21 | 34 | 55
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Fall 2022

1. a) Rewrite the following code after correcting the errors.

#includes <studio.h>
int Main() {
int a, b, float sum;
Scanf(“%i”, &a);

a , b=1o0;
atb =sum;
Printf(“%d”, &sum);
¥
Solution:

The code has been rewritten below with the error correction:

#include <stdio.h>
int main() {
int a, b;
float sum;
scanf("%i", &a);
a=b=10;
sum = atb;
printf("%f", sum);

1. b) Identify the invalid variable names from the following. Mention the reasons that
make them invalid.

sum_of_digit , switch , calculate sum , ( )value , const , Sunm,
calculate-sum , 1st_sum

Solution:
The following variable names are invalid from following list:

e switch
Reason: Variable names cannot be any keyword

e calculate sum
Reason: Variable names cannot have spaces

e ( Jvalue
Reason: Variable names cannot have parentheses

e const
Reason: Variable names cannot be any keyword

e calculate-sum
Reason: Variable names cannot have hyphens

e I1st_sum
Reason: Variable names cannot start with number

1. c¢) Compute the values of the variables a, b, ¢, and d.
int a = 17%7+5;
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float b = (int)(17.0/5);
float c= (int)17/5.0;
int d = (a>b) && c;

Solution:

The values of the given variables have been written below:
= 15

= 3.000000

= 3.400000
=1

o N O w

2. a) Manually trace the following C code segment for num=3 and show the changes of
values of all the variables in each step.

#include <stdio.h>
int main() {
int num;
int sum = 10, i =7, j = 2;
scanf("%d", &num);
switch(Cnum) {
case 1:
case 2:
sum += ——j*2;
i-—;
case 3:
sum = ++ixj——;
break;
case 4:
sum *= i++/j-——;
1=i%j;
default: break;
3
printf("%d %d %d",sum,i,j);
return 0O;

}

Solution:

Here,

num
sum

NI

i
J

For the switch(num), where num = 3:
1l != num- case lisfalse
2 != num. case 2is false
3 == num .. case 3istrue
Since case 3 is true, it will execute statements from case 3.
Now,
sum = ++ixj—— = ++T7%2-—- = 8%2 = 16
s su 16

mnn =
= 00 Il

. .
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Since there are break after this statement, operations of switch will stop here.

Now printf("%d %d %d",sum,i,j) will print

16 81

2. b) Re-write the given C code segment in Q.2(a) using the “if-else” statement without

changing the logical meaning and output.

Solution:

The code has been rewritten below using “if ... else’

#include <stdio.h>

int main() {
int num;
int sum = 10, i =7, j = 2;
scanf("%d", &num);

if(num == || num == 2) {
sum += ——j*2;
i--;

sum = ++ixj-——;
h
else if(num == 3) {
sum = ++ixj-——;
3

else if(num == 4) {
sum *= i++/j-——;
i=i%j;
h
printf("%d %d %d",sum,i,j);
return 0;

3. a) Write a complete program to print the following series up to ‘N*’ term and also

find the sum of the series.

1

Sample Input

N=6

Sample Output

0, 5,18, 39, 68, 105
Sum - 235

Solution:

The program has been written below:

#include <stdio.h>
int main() {
int n;
scanf("%d", &n);

int a=0;

int b=0;

int sum=0;

for(int i=0; i<n; i++){
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int term = a*a+tb;

printf("%d, ", term);
sum += term,
a += 2;
b++;
3
printf("\nSum - %d", sum);
return 0;

3. b) Manually trace the following code for ‘rows = 3'. Show changes of all the variables
in each step.

int i, space, rows, k = 0, count = 0, countl = 0;
for (i = 1; i <= rows; ++i) {
for (space = 1; space <= rows — i; ++space) {
printf(" ");
++count;
}
while (k !'= 2 % i - 1) {
if (count <= rows - 1) {
printf("%d ", i + K);
++count;
} else {
++countl;
printf("%d ", (i + k - 2 * countl));
}

++k;

}
countl = count = k = 0;
printf("\n");

}

Solution:

All the changes of the variables in each step for rows = 3 has been shown below:

count | countl | i | i<=rows | space | space <=rows-i | k | k!=2*i-1 | count <= rows-1
1<=3 1<=2 (True)
0 0 1 1 ++count 0
(True)
++space
2 <=2 (True)
1 " " 2 ++count "
++space
2 " " 3 3<=2(False) | "
2<=2
n n n n O !: -I (True)
(True) ++count
++Kk
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" n -l !:-l
3 ! (False)
0 0 " 0
) ) 5<=3 1<=1(True) )
2 ++count
(True)
++space
1 " " 2 <=1 (False) "
1<=2
" n n n O !: 3 (True)
(True) ++count
++k
2<=2
2 " " 1 11=3 (True)
(True) ++count
++K
3<=2
3 ; " 5 21=3 (False)
(True) ++count]
++K
" n 3 !: 3
! 3 (False)
0 0 " 0
n " 3 3 <= 3 -l <= O n
(True) (False)
0<=2
n n n O !: 5 (Tl’ue)
(True) ++count
++K
1<=2
] " ] 11=5 (True)
(True) ++count
++Kk
2<=2
. 21=5 (True)
2 2 (True) ++count
++kk
3<=2
2 " 2 31=5 (False)
(True) ++count]
++K
3<=2
" 1 " 4 41=5 (False)
(True) ++count]
++Kk
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51=5
(False)

4<=3
(False)

Show changes of all the variables in each step.

for(i=0; i<size; i++){

for(j=i+l; j<size; j++){

arr[j1){

10

20 110 | 10

100

for(k=j; k<size-1; ++k){

ifCarr[i] ==
arr[k] =

}
size-—;
3=

}

3
3
Solution:

arr[k+1];

All the changes of the variables in each step has been shown below:

Manually trace the given code segment for the following array assuming size=5.

arr size | i i<size | j | j<size | arr[i]==arr[j] | k k<size-1 size-- | j-- | j++
{10, 20, 10, 5 0 0<5 - 1<5 10 ==20
10, 100} (True) (True) (False)
__ 2<4
" e 2 (ﬁji) 1%;J;$ 2| (True)
arr[2] =10
3<4
{-l_loor 21%1(;}01 " n " 3 (True)
’ arr[3] =100
{10, 20, 10, Y .y . 4<th
100, 100} | (False) 4 112
—_ 2<3
" a0 2 (ﬁzi) 1%@52? 2| (rue)
arr[2] =100
{10, 20,100, ; .\ 3<3
100, 100} 31 (False) SI L
n 3 " 2 2<3 10 ==100
(True) (False)
n n n 3<3
3 (False)
" 0 1 1<3 5 2<3 20 ==100
(True) (True) (False)
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3<3

3 (False)
" " 2<3 3<3
2 (True) 3 (False)
n n 3<3 "
3 (False)

4. b) Write a program that reads a number n. Now, take n inputs in an array named
marks[10], here n is less than 10. Now, find the maximum number and its position
within the even values of the array.

Sample Input: Sample Output:

6 Even value max = 24, found in index 4
110 6 51 24 13

Solution:
The program has been written below:
#include <stdio.h>

int main() {
int marks[10];

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

for (int i=0; i<n; i++) {
scanf("%d", &marks[i]);
3

int max = -1;
int index = -1;

for (int i=0; i<n; i++) {
if (marks[il]%2 == 0 && marks[i] > max) f{
max = marks[i];

index = 1i;

}
}
if (index != -1) {

printf("Even value max = %d, found in index %d", max,

index);

} else {

printf("No even number found!");
}
return 0;

5. a) Draw a flowchart for the C program given as follows:
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#include <stdio.h>
int main(void) {
int row = 10;
while (row >= 1) {
int column = 1;
while (column <= 10) {

printf("%s", (row % 2) ? "<": ">");
++column;

3

——row;

puts( n ||) ,

3
}
Solution:

The flow chart has been drawn below:

row =10

true
column =1 / Cum /
print

T

--row

false

/ print u<n / / print U>" /

—’ ++column ‘—
|

5. b) Write a C program to display following ‘Y’ pattern.

[P.T.O]
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Sample Input: Sample Output:

3 *

Solution:

The program has been written below:
#include <stdio.h>

int main() {
int n;
scanf("%d", &n);

for(int i=0; i<n; i++) {
for(int j=0; j<n; j++) {
if(i > n/2) {
if(j == n/2) {

printf("*x");
h
else {
printf(" ");
h
}
else {
if(§ == 1) {
printf("*x");
h
else if(j == n-1-1) {
printf("*x");
h
else {
printf(" ");
3
}
h
printf("\n");
h
return 0;
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Summer 2022

1. a) Rewrite the following code after correcting the errors.

include <stdio.h>
void main() {
int numl = 5, float num2, char chr = 'q';
scanf(“%d”, num2);
numl = num2 % chr;
printf("Result is = %f ", numl);

}

Solution:

The code has been rewritten below with the error correction:

#include <stdio.h>
void main() {
int numl = 5;
float num2;
char chr = 'q’';
scanf("%f", &num2);
numl = (int)num2 % (int)chr;
printf("Result is = %d ", numl);

1. b) Identify the invalid variable names from the following. Mention the reasons that
make them invalid.

largest_val, smallest-val, while, 2ndNum, !New, avg marks, val9
Solution:
The following variable names are invalid from following list:

o smallest-val
Reason: Variable names cannot have hyphens

e while

Reason: Variable names cannot be any keyword
e 2ndNum

Reason: Variable names cannot start with number
e INew

Reason: Variable names cannot have exclamatory sign

e avg marks
Reason: Variable names cannot have spaces

1. c¢) Compute the values of the variables a, b, ¢, and d.
float a=5%(5/2), int b=5%(5/2), float c=5%(5.0/2), int d=5%(5.0/2)

Solution:

The values of the given variables have been written below:
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10.000000
10
12.500000
12

o N T w

2. a) Write down the output of the following C program, for num =1and num = 3.

#include <stdio.h>
int main() {
int num;
int sum = 0, i = 10, j = 5;
scanf("%d", &num);
switch(num) {
case 1:
sum = 2%i++;
JHt;
case 2:
sum = 2*%j——;
it++;
break;
case 3:
sum = ++ixj——;
case 4:
sum = it++xj——;
default:
sum=0;
i=0;
j=09;
}
printf("%d %d %d", i, j, sum);
return 0O;

}

Solution:

Output fornum =1: Output fornum =3

12 5 12 000

2. b) Manually trace the following code segment and show the changes of values of
the variables i, sum, b, q, y, x in each step.

int sum=0, i, a =1, b, x =1, vy = 1;
for(i=1; i<=5; i++) {
sum = sum + a;

b =6xx + 1;
a=a+b;
y++
X =Xx+y;
}
Solution:

All the changes of the variables i, sum, b, a, y, X in each step has been shown below:
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i|lsum| b | a |y| X i<=5 | sum =sum+a | b = 6*x+1 a=a+b |y++ | x=x+y
] 0 ] 117 (]r?;i) sum:: O+1 b ::6;‘1+1 a z 1;7 5 X Z1+2
5 ] 7 8 |23 (%Zi) SUI’T; =1+8 b ::?;BH a 22;19 2 X =:3+3
s| o [ o [s] 6] gmg | mmagr [ongen ooz | o o
o[ 30 [s7] e [0 s | somzzeres [omgponfaseaa [ 5 | s
5| 100 61112515115 (15_:33 sum::21250+125 b ::6;115+1 a ::1;564-91 6 1:5;3
6| 225 |91|216 |62 (F68<|:S Se )

3. a) Replace the nested “for” loop in the following code using nested “do-while” loop
without changing the logical meaning of the program:

void main() {
int n =3, i, j, sum = 0;
for(i = 0; i < n; i++) {
for(j = 0; j <= 1i; j++) {
if(i == j) sum += i + j;
else if(i > j) sum += i + n;
else sum += n - j;

}

Solution:

The code has been rewritten below as per the question:

int main() {
int n =3, i, j, sum = 0;

i=0;
do {
Jj=0;
do {
if(i == j) sum += i + j;
else if(i > j) sum += i + n;
else sum += n - j;
j++;
} while (j <= i);
i++;

} while (i < n);

3. b) Write a program to find the online average of the positive numbers given as
inputs by the user. To solve this problem, you should do the following:

i.  Write an infinite loop that will terminate if the user gives 0 as input.
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ii. Ifthe user gives a positive number as input, you should keep adding it.
iii. You should also keep track of how many positive numbers are given as

inputs.
iv. Finally, when the loop terminates, you should calculate the average by
dividing the sum of the positive numbers by the total positive numbers.

Solution:

The program has been written below:
#include <stdio.h>

int main() {
int infinite = 1;
float input;
int positiveNumber = 0;
float sum = 0;

while(infinite == 1) {
scanf("%f", &input);

if(input > 0) {
positiveNumber++;
sum = sum+input;

¥

else if(input == 0) {
infinite = 0;

¥

}

float average = sum/positiveNumber;
printf("Average: %f", average);

4. a) Show the manually tracing (show the values of all the variables and array
elements
in each step) for following code segment.

int F[6] = {0};

int i, n;

n = 3;

for(i = 0; i<6 ; i++){
F[i] = n+i;
if(F[i]%2 == 0){

F[i] *= 2;

}

}

Solution:

All the changes of the variables in each step has been shown below:

F n|i| i<6 | Fll=n+i | Fll%2==0 | Fli]*=2
{ O, Null, Null, ~ B
Null Null, Nall | 3] O | True | FIOI=3+0=3 False
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N{ji,mi,mi po| 1| True | FT=3+1=4 True FIl=472=8
Njfﬁzmﬂhn} " 2| True | Fl21=3+2=5 False
NuII,{lle'uEI;i,iull p | | 3] True | FI31=3+3=6 True FI31 =62 =12
12, [{\]i||8|\?u|| } " | 4| True | F[4]=3+4=7 False
12{, é 8|\|5|| } "1 5] True | F[5]=3+5=8 True F[5] =8*2=16
1{2:7)'7?1'2 ) " | 6| False

4. b) Write a program to perform the following operation:

i. Read ninteger numbers from keyboard and store them in an array of size
100, where n is input integer from keyboard.

ii. Printall the array elements with their indices (plural of index) in the
following format.

Index Value

iii. Find and print the average of the numbers that are stored in odd numbered
indices in the array.

Solution:

The program has been written below:
#include <stdio.h>

int main() {
int arr[100];

int n;

scanf("%d", &n);

for(int i=0; i<n; i++){
scanf("%d", &arr[i]);

h
int sum = 0;
int count = 0;
printf("Index Value\n");
printf("-——-  -————— \n");
for(int i=0; i<n; i++){
print+("%5d %5d\n", i, arr[il);

if(i%2 = 0) {
sum = sum+arr[i];
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count++;
¥
3

int average = sum/count;
printf("Average: %d\n", average);

return 0O;

5. a) Draw aflowchart to find the sum of the following series up to n terms, where n is
input integer number from keyboard.

1-2+3—-4+---uptonterms
Solution:

The flowchart has been drawn below:

sum =0
i=1
n

sum =sum - i

sum =sum +i

/ print sum /

3. a) Write a program that takes an integer n as input from the user and prints the
following pattern. Program for n, NOT 3 or 5.

[P.T.O]
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Sample input, n Sample output
6 4 2

3 4 2
2
1o 8 6 4
8 6 4 2

5 6 4 2
4 2
2

Solution:

The program has been written below:

#include <stdio.h>

int main() {
int n;
scanf("%d", &n);

for(int i=n; i>=1; i--) {

int count = ix*2;

for(int j=0; j<i; j++) {
", count);
count = count-2;

printf("%d

¥
printf("\n");
3
return 0;
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