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Question 1: Operator Precedence (4 marks)

What is the value of n after each of the following C++ statements are executed?

a)      int n = 4-3+23%8/4*4;

b)      int n = 9-8.0+7%6/5.0*4.0;

Key: (4 marks: 2 marks for each number)
a) 5

b) 1 (only give 1 mark if they write 1.0)

Question 2: If and While (8 marks)

What is the value of n after each of the following C++ statements are executed?

a)      int n = -3;

        if(!n)

                n = n + 2;

        if(n)

                n = -n;

        n = n + 4;

b)      int n=1, a=4, b=6, c=8;

        if(a < 3 || b>5 && c<9)

                n = n + 2;

c)      int m=4, n=5, i=0, k=3;

        if(m>=0) if(k<=10) if(i>0) n=2; else if(n<4) n=3; 

   else n=4; else n=6; else n=7;

d)      int n = 2;

        while ( n < 11 )

                if(n%3)

                        n = n+2;

                else

                        n = n+4;

e) bool n = 2+4*2==12||4>6==2>3&&!false; 
Key: (8 marks)
a) 7



(1 mark)

b) 3



(1 mark)

c) 4



(2 marks)

d) 12


(2 marks)

e) true (or 1) 
(2 marks)

Question 3: Dangling Else (6 marks)

Consider the following selection statement using if-else:

1:
int a=-3, b=4, c=4;

2:

if(a>=0)

3:
   if(b>=0)

4:
      c = 3;

5:
else

6:
   c = 2;

7:
(a) What is the value of c at line 7? 

(b) Insert a pair of curly braces (i.e., {}) in the code below to indicate how C++ interprets this program. 

1:
int a=-3, b=4, c=4;

2:

if(a>=0)

3:
   if(b>=0)

4:
      c = 3;

5:
else

6:
   c = 2;

7:
(c) Insert a pair of curly braces (i.e., {}) in the code below so that the value of c at line 7 will be equal to 2.

1:
int a=-3, b=4, c=4;

2:

if(a>=0)

3:
   if(b>=0)

4:
      c = 3;

5:
else

6:
   c = 2;

7:
Key: (6 marks: 2 marks for each part)
(a)
c=4





(2 marks)
 (b) 
1:
int a=-3, b=4, c=4;

(2 marks)
2:

if(a>=0){

3:
   if(b>=0)

4:
      c = 3;

5:
   else

6:
      c = 2;

7:   }
 (c)
1:
int a=-3, b=4, c=4;

(2 marks)
2:

if(a>=0){

3:
   if(b>=0)

4:
      c = 3;

5:
}else

6:
   c = 2;

7:
Question 4: ++, for, switch (6 marks)
What is the value of n after each of the following C++ statements are executed?

a)      int n=5, y, z;

        y = ++n;

        z = n++;

        y = z--;

        n = --y;

b)      int n=5, i;

        for(i=n; i>0; i--)

                n -=i;

c)      int n = 8;

        switch(13%4){

                case 0: 
n++;

                         break;

                case 1: 
n *= 2;

                case 2: 
n += 3;

                        
break;

                case 3: --n;

                default:
n++;

        
}

Key: (6 marks: 2 marks for each number)
a) 5

b) -10

c) 19

Question 5: Nested-for loop (6 marks)
Consider the following C++ code segment:

int i, j, k, n;


cout << “Enter n: “;


cin >> n;

int total = 0;


for (i=1; i<=n; i++)



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




for (k=1; k<=j; k++)





total++;


cout << “total = “ << total << endl;

a) Express the relationship between i, j, and k (i.e., are they equal to, greater than each other, or what?).

b) What is total if n = 0?

c) What is total if n = 4?

Key: (6 marks: 2 marks for each part)
a) 
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(2 marks)

b)  0



(2 marks)

c)  20



(2 marks)

Question 6: Another Nested-for loop (6 marks)
Consider the following C++ code segment:

int i, j, k, n1, n2, n3;


cout << “Enter n1: “;


cin >> n1;


cout << “Enter n2: “;


cin >> n2;


cout << “Enter n3: “;


cin >> n3;

int total = 0;


for (i=1; i<=n1; i++)



for (j=1; j<=n2; j++)




for (k=1; k<=n3; k++)





total++;


cout << “total = “ << total << endl;

a) What is the general formula for total in terms of n1, n2, and n3?

b) What is total if n1=10, n2=9, and n3=10?

c) What is total if n1=9, n2=8, and n3=-1?

Key: (6 marks: 2 marks for each part)
a) n1 * n2 * n3

(2 marks)

b)  900


(2 marks)

c)  0



(2 marks)

Question 7: Arrays (10 marks)

a) What is wrong? 

        int A[10];

        for(int i=1; i<=10; i++){

                cout << "Enter number: ";

                cin >> A[i];

        }

b) What will the array data[] contain after executing the following code?

        int data[4] = {0, 1, 2, 3};

        for(int i=0; i<4; i++)

                for(int j=i+1; j<4; j++)

                        data[i] += data[j];

Key: (10 marks total)
a) Either: A[10] beyond end of array. 

   Or: Use for(int i=0; i<10,...) instead 

(2 marks)
b) {6, 6, 5, 3}  


(8 marks: 2 marks for each number)
Question 8: Functions (6 marks) 

a) What is the value of n after execution in this example?

     int n=49;

        n = ceil(pow(sqrt(n), 2)/10.0);

b) The following swap function does not work. Please modify it (you can mark up your corrections directly in the function below)

void swap_values(int  var1, int var2){


int temp;


temp = var1;


var2 = var1;


var1 = temp;

}

Key: (6 marks total)

a) 5

(2 marks)

b) 

(4 marks)

void swap_values(int&  var1, int& var2){ // 2 marks for ref.


int temp;


temp = var1;
// 2 marks for fixing swapping


var1 = var2;


var2 = temp;

}

or:

void swap_values(int &var1, int &var2){


int temp;


temp = var2;


var2 = var1;


var1 = temp;

}

Question 9: Functions (6 marks)

Consider the following code fragment:

1: int factorial (int n) {

2:

int product = 1;

3:

while (n > 0) {

4:


product *= n;

5:


n--;

6:

}

7:

return product;

8: }

9: int main() {

10:
int n = 7;

11:
cout << factorial(n) << endl;

12:
cout << n << endl;

13:
return 0;

14:}

Suppose you run the above program. Answer the followings independently.

a) What is the output n at line 12? Why? (2 marks)

b) Add one character in this program, so that the output n is equal to 0 at line 12. 

(2 marks)

c) What happens if line 5 is changed to  --n; ? (1 mark)
d) What happens if line 5 is changed to  n++; ? (1 mark)
Key: (6 marks total)
a) 7 [ pass by value, or, n is local variable in main() ] 

(2 marks: 1 mark for answer, 1 for reason)

b) line 1: int factorial (int &n)
(2 marks)

c) No change





(1 mark)

d) Infinite loop




(1 mark)

Question 10: Scope of variables (6 marks)
Suppose you compile and run the following program:

1:
int val = 80;

2:
void foo() {

3:

int val = -1;

4:

if (val < 0) {

5:


int val = 100;

6:

} 

7:

cout << val << endl;

8:
}

9:
int main() {

10:

int val = 74;

11:

foo();

12:

cout << val << endl;

13: 

return 0;

14:
}

Answer each question independently. For example, answer (b) as if you had not seen (a) at all.

(a) What is the output val at line 7?

(b) What is the output val at line 12?

(c) What is the output val at line 7 if line 10 were removed? 

(d) What is the output val at line 12 if line 10 were removed? 

(e) What is the output val at line 7 if line 4 is changed to “val = 0”  (i.e. an assignment statement)?

(f) What is the output val at line 12 if line 4 is changed to “val = 0”  (i.e. an assignment statement)?

Key: (6 marks: 1 mark for each number)
(a) -1

(b) 74

(c) –1

(d) 80

(e) 0

(f) 74

Question 11: Call by Reference & Scope (8 marks)

What numbers does the following program print when run? 

        int a=1, Num=6;

        int One(int c, int& b, int& a){

                a++;    b++;
c++;

                cout << a << b << c << Num;

                return a;

        }

        int main(){

                int Num=0, a=2, b=4, c=6;

                a = One(a, b, c);

                cout << a << b << c << Num;

                return 0;

        }

Key: (8 marks: 1 mark for each digit)
75367570
[if 753757 (forgot to output Num) give 6 marks]

Question 12: Programming (find index) (8 marks)
Write a function compute_index() that takes an integer x, an integer array A[], and the array’s size size as input, and returns the position (index) if x is found in A[]. If x is not found, it returns –1. 

The function prototype is:


int compute_index(int x, int A[], int size);

Key:  (8 marks total)
int compute_index(int x, int A[], int size){

// 1 mark

int i;







// 1 mark


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




// 2 marks



if(x == A[i])





// 2 marks




return i;







return –1;






// 2 marks

}

Question 13: Programming (display 2D array) (10 marks)
Write a function called displayPicture() that takes as input a 2D char array picture[10][20], and displays the 10 x 20 data to the screen appropriately.

The function prototype is:


void displayPicture(char picture[10][20]);

Key:  (10 marks total)
void displayPicture(char picture[10][20]){

// 1 mark

int r, c;







// 1 mark


for(r=0; r<10; r++){




// 2 marks



for(c=0; c<20; c++)




// 2 marks




cout << picture[r][c];


// 2 marks



cout << endl;





// 1 mark


}

// needs parenthesis for outer loop:  1 mark

}

Question 14: Programming (shift array) (10 marks)
Write a function called shiftArray() that takes as input an array A[], the array’s size size, and an offset off. As a result, the function left-shifts the array by off elements, filling the rightmost positions with zeros. 

The function prototype is:


void shiftArray(int A[], int size, int off);

For example, if the array originally contains five elements {1, 2, 3, 4, 5}, then:

off(0 will leave the array unchanged {1, 2, 3, 4, 5}.

off=1 will change the array to {2, 3, 4, 5, 0}.

off=2 will change the array to {3, 4, 5, 0, 0}.

off=3 will change the array to {4, 5, 0, 0, 0}.

off=4 will change the array to {5, 0, 0, 0, 0}.

off(5 will change the array to {0, 0, 0, 0, 0}.

(Note that if off(0, the array remains unchanged. If off(size, all the elements will change to zeros.)

Key:  (10 marks total)
// Model answer:

void shiftArray(int A[], int size, int off){

int i;


if(off <= 0)



// no change



return;

//
if(off >= size)


// all zeros

//

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

//


a[i] = 0;

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



if(i+off < size)






A[i] = A[i+off];
// shift array



else




A[i] = 0;


// fill zeros


}

[10 marks total:]

2 marks for correct handling of off <=0 [no change]

2 marks for correct handling of off >=size [all zeros] (handled implicitly above)

3 marks for shifting array appropriately

3 marks for adding zeros to end appropriately

(-1 mark for each other error) 
PAGE  
12

_1032608162.unknown

_1033217064.unknown

