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Section 1: Program Comprehension and Debugging (8.5 marks)

Q1. (1 mark) Show the expected output for the code in listing 1.

1 void foo(int [], int);

2 const int size = 5;

3 int main()

4 {

5 int x[size] = {1, 2, 3, 4, 5};

6 foo(x, 2);

7 foo(x, -2);

8 for(int i = 0; i < size; i++)

9 cout << x[i] << " ";

10 cout << endl;

11 return 0;

12 }

13
14 void foo(int arr[], int f)

15 {

16 for(int i = 0; i < size; i++)

17 arr[i] *= f;

18 }

Listing 1: Code for Q1

Output for code in listing 1:

Q2. (1 mark) Show the expected output for the code in listing 2.

1 void someFunction(const int a[], const int size)

2 {

3 for(int i = size - 2 ; i >= 1; i--)

4 cout << a[i] << " ";

5 }

6
7 int main()

8 {

9 const int arraySize = 10;

10 int a[arraySize] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};

11 cout << "The values in the array are: " << endl;

12 someFunction(a, arraySize);

13 cout << endl;

14 return 0;

15 }

Listing 2: Code for Q2

Output for code in listing 2:
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Q3. (1.5 mark) Show the expected output for the code in listing 3.

1 int mystery(int, int);

2 int main()

3 {

4 int x = 5, y = 4;

5 cout << "The result is " << mystery(x, y) << endl;

6 return 0;

7 }

8
9 int mystery(int a, int b)

10 {

11 if (b == 1)

12 return a;

13 else

14 return a + mystery(a, b - 1);

15 }

Listing 3: Code for Q3

Output for code in listing 3:

Q4. (1 mark) Show the expected output for the code in listing 4.

1 int bar(int);

2 int main()

3 {

4 cout << "Result is " << bar(5) << endl;

5 cout << "Result is " << bar(10) << endl;

6 return 0;

7 }

8
9 int bar(int x)

10 {

11 static int y = 20;

12 int swap = y;

13 y = x;

14 x = swap;

15 return x;

16 }

Listing 4: Code for Q4

Output for code in listing 4:
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Q5. (1.5 mark) Show the expected output for the code in listing 5.

1 void withDef(int hisNum = 30);

2 void control(int);

3 int main()

4 {

5 int yourNum = 20;

6 control(yourNum);

7 withDef();

8 cout << "Number = " << yourNum << endl;

9 return 0;

10 }

11
12 void withDef(int hisNum)

13 {

14 for(int i = 20; i <= hisNum; i+=5)

15 cout << i << " ";

16 cout << endl;

17 }

18
19 void control(int myNum)

20 {

21 myNum += 10;

22 withDef(myNum);

23 }

Listing 5: Code for Q5

Output for code in listing 5:
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Q6. (1 mark) Show the expected output for the code in listing 6.

1 void position(int &, int);

2 int c2 = 10;

3 int p2 = 20;

4 int main()

5 {

6 int p1 = 20, p2 = 4;

7 position(p1, 3);

8 cout << p1 << ", " << p2 << endl;

9 position(p2, p1);

10 cout << p1 << ", " << p2 << endl;

11 return 0;

12 }

13
14 void position(int &c1, int c2)

15 {

16 c1 += 2;

17 c2 += 1;

18 }

Listing 6: Code for Q6

Output for code in listing 6:

Q7. (1.5 mark) Show the expected output for the code in listing 7. Suppose that in response to the first cin
the user types the following line and presses Enter:

Please go away.

1 int main()

2 {

3 const int LENGTH = 9;

4 char message[LENGTH];

5 cout << "Enter a sentence on the line below." << endl;

6 int i = 0;

7 do

8 {

9 cin >> message[i];

10 ++i;

11 }

12 while(i < LENGTH - 1 && message[i] != ’\n’);

13 message[i] = ’\0’;

14 cout << "[" << message << "]" << endl;

15 return 0;

16 }

Listing 7: Code for Q7

Output for code in listing 7:

5



Section 2: Programming Skills (8.5 marks)

Q1. (3 marks) Complete the code below in listing 8 that rolls a dice 10000 and uses rand function to generate
random faces (1, 2, 3, 4, 5, 6) for the dice each roll, then prints the frequency for each face as in the sample
output in listing 9.

int main()

{

const int arraySize = 7;

// An array to store the frequency of each face when drawing the dice.

// frequency of face 1 is stored at index 1, face 2 at index 2 and so on.

int frequency[arraySize] = {0};

srand(time(0)); // seed random-number generator

// roll die 10000 times

for ( int roll = 1; ; roll++ )

{

// Call rand() function with proper scaling and shifting

// to generate random numbers between 1 and 6 that represent a die face.

int face = ;

// Increase the frequency of face in frequency array by 1.

;

}

cout << "Face Frequency" << endl;

// output frequency elements 1-6 in tabular format

for ( int face = ; face < arraySize; face++)

{

// print the face and its frequency.

cout << face << " " << << endl;

}

return 0;

}

Listing 8: Code for Q1

Face Frequency

1 1691

2 1641

3 1707

4 1674

5 1606

6 1681

Listing 9: Sample Output for Q1
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Q2. (3 marks) Complete the function printHistogram in listing 10 so that it prints the histogram shown on
the sample output in listing 11. Assume that the values in the array A are in the range from 0 to 9 only.

void printHistogram(int A[], int size){

// Freq stores the number of times each number in array A is repeated,

// it must be initialized to zero for all elements.

int Freq[10] = ;

// loop through all elements in array A to store frequencies in Freq.

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

{

// increment the frequency for the number A[i] in array Freq by 1

;

}

cout << "Value Histogram" << endl;

// loop through all elements in array Freq to print histogram

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

{

cout << i << " ";

if( )

{

cout << "* (Unique)";

}else if( )

{

cout << "(Zero)";

}else{

// print stars according to the frequency

for(int j = 0; ; j++)

cout << "*";

}

cout << endl;

}

}

void main() {

const int arraySize = 20;

int arr[arraySize] = {1,1,1,2,2,2,2,2,2,3,3,0,6,6,8,7,6,0,9,9};

printHistogram(arr, arraySize);

}

Listing 10: Code for Q2

Value Histogram

0 **

1 ***

2 ******

3 **

4 (Zero)

5 (Zero)

6 ***

7 * (Unique)

8 * (Unique)

9 **

Listing 11: Sample Output for Q2
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Q3. (2.5 marks) Complete the f iterative function in listing 12 to match the functionality performed in the
recursive function f recursive.

int f_iterative(int x){

// x0 is the term f(0).

// x1 is the term f(1).

// x2 is the term f(2).

int x0 = 1, x1 = 1, x2 = 2, result;

if(x <= 0)

return x0;

if(x == 1)

return x1;

if(x == 2)

;

for(int i = 3; ; i++)

{

// set the result from the previous values according to:

// f(x) = f(x-1) + f(x-2) * f(x-3)

result = ;

// update x0, x1, and x2 to proper new values.

x0 = ;

x1 = ;

x2 = result ;

}

return result;

}

int f_recursive(int x)

{

// base case for x = 0

if(x <= 0)

return 1;

// base case for x = 1 and x = 2

if(x == 1 || x == 2)

return x;

// recursive step: f(x) = f(x-1) + f(x-2) * f(x-3)

return f_recursive(x - 1) + f_recursive(x - 2) * f_recursive(x- 3);

}

void main(){

cout << "Enter number: ";

int x;

cin >> x;

cout << "Result via recursive is: " << f_recursive(x) << endl;

cout << "Result via iterative is: " << f_iterative(x) << endl;

}

Listing 12: Code for Q3

Enter number: 5

Result via recursive is: 11

Result via iterative is: 11

Listing 13: Sample Output for Q3
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