Part A (20 marks )

1. 

a)  All programs can be written in terms of three types of control structures: ___________,

______________, and __________________. (3)

b)  A function is invoked with a _________________________. (1)
c) A ________________________ allows the compiler to check the number, types and order of the arguments passed to a function. (1)

d) A function that calls itself is called a ___________________ function. (1)

e) Naming an array, stating its type, and specifying the number of elements in the array is called _________________ the array. (1)

f) To pass an array to a function, the __________ of the array is passed. To pass a single element of an array to a function, simply pass the name of the array followed by the _____________ of the particular element. (2)
g) To use strings include C++ standard library header file ______________. (1)
h) The return type of  string function length() is _______________________. (1)
i)  ______________ operator can be used to concatenate two strings. (1)
j) Function __________________ is used to retrieve a substring. (1)
k) The function compare returns __ if s1 and s2 are the same, __ if  s1<s2, and __if s1>s2. (1)
l) Compare and contrast the notions of array and string in C:

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

___________________________________________________________________________(3)

m) Compare and contrast the notions of call-by-value and call-by-reference in C:

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

___________________________________________________________________________(3)

Part B (35 marks )

1.  

Find the error(s) in each of the following program statements and explain how the error can be corrected:

a) 
 if (gender = 1)

cout << “woman”<< endl;

else;

cout << “man” << endl;

(1)

b) 
switch (n) {

case 1:

cout << “the number is 1" << endl;

case 2:

cout << “the number is 2" << endl;

 break;

default:

cout << “the number is not 1 or 2" << endl;

break;

}

(1)
c) 
while ( y > 0 ) {

cout << y << endl;

++y;

}

(1)
d) 
int g(void) {

cout << “inside function g” << endl;

int h(void) 

{cout << inside function h” << endl;}

}

(1)
e) 
int sum( int x, int y)

{

int result;

result = x + y;

}

(1)
f) 
void product (void)

{

int a, b, c, result;

cout << “enter three integers: ”;

cin >> a >> b >> c;

result = a * b * c;

cout << “result is “ << result;

return result;

}

(2)
g) 
Assume that int b[10] = {0};

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

b[i] = 1;

(2)
h) 
Assume that int a[2][2] = {{1,2},{3,4}};

a[1, 1] = 5;

(2)
i)      In the following example, once a correction is made it is valid at the next step.

I)

int position;
string s( ‘The airplane flew away.’ );

string single_letter;
string s1;//A sentence entered by a user will be stored in s1;

II)

cin >> s1 >> endl;

III)
cout << s.substr( 7, 5 ) << endl; // retrieve the substring "air" 
 

IV);
single_letter  = s1.find(“w”);

(4)
2. Write a C++ statement or a set of statements to accomplish each of the following:

a) Sum the odd integers between 1 and 99 using a for structure. Assume the integer variables sum and count have been declared.

(3)
b) Print the integers from 1 to 20 using a while loop and counter variable x. Assume that the variable x has been declared, but not initialized. Print only 5 integers per line.

Hint: Use the calculation x%5. When the value is 0, print a new line character (\n), otherwise print a tab character (\t).

(4)
c) Give the function header for each of the following functions:

i) function sum that receives two integers x and y, and returns an integer.

(1)
ii) function rollDice that does not take any arguments and returns an integer.

(1)
iii)function instructions that does not receive any arguments and does not return a value

(1)
d) Answer the following questions regarding an array called table:

i) 
Declare the array to be an integer array and to have 3 rows and 3 columns.

(1)
ii)
Use a for repetition structure to initialize each element of the array to the product of its subscripts

(2)
e) Answer each of the following. Each part of the question should use the results of the previous parts where appropriate.

i) Declare a string called vowels and initialize the elements to a, e, i, o and u.

(1)
ii) Find the length of the string and assign it to variable called len

(1)
iii) Append the string containing “xyz” to the string containing vowels and assign the new string to the string vowels
(1)
iv) Print the content of the new string by using array subscript notation

(2)
v) 
Print the content of the string using substr function

(2)
Part C (15 marks)

1. What does the following program do?

a) (5)

int main()

{

 int side = 8, row;

   while ( side‑‑ > 0 ) {

      row = 8;

      if ( side % 2 == 0 )

         cout << ' ';

      while ( row‑‑ > 0 )

         cout << "* ";

      cout << '\n';

   }

   cout << endl;

   return 0;

}

b) (5)
#include <iostream> 

#include <string> 

using namespace std;

int main()

{

   string s1;

   cin >> s1;//enter a 5-letter string
   for(int i= 0; i <= 4; i++)

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

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

    
    cout << s1.substr(i,1) << s1.substr(j,1) << s1.substr(k,1) << endl;

   return 0;

}

c) (5)

#include <iostream>

using namespace std;

 int mystery( int a, int b );

 int main()

 {

 
int x,y;

 
cout << "Enter two numbers: ";

 
cin >> x;


cin >> y;

 
cout << mystery( x,y ) << endl;

 
return 0; }

 int mistery (int a, int b)

{


if (b == 1)



return a;


else



return a + mistery(a, b-1);

}

Part D (30 marks )

1. Write a program that reads in one positive integer and determines and prints how many digits in the integer are sevens.Your program should call a function called sevens that receives one argument: the positive integer and should return the number of sevens found in it. 

(10)

2. Write a function called init_table that initializes all positions of a two-dimensional 10-by-10 array to 1.  Write a function called print_table that receives a 10-by-10 array and prints the multiplication table. The function prototypes of the functions are given.

void init_table(int [][10]);

void print_table(const int [][10]);

(10)
3. Use the string manipulation functions to determine whether a string entered by the user is an exact palindrome (including spaces and punctuation).  For example, “able was I ere I saw elba” would be a palindrome as would “racecar” but “Madam I’m adam” and “12341234” would not be.

(10)
5. Write a program that finds   
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  for a given base x, a real number and exponent y, an integer. Your program should call a function called power that receives two arguments: the base and the exponent and should return the result of the exponentiation. 

SOLUTION:

#include <iostream>

using namespace std;

double power(double, int);

int main(){


double base;


int exponent;


cout << " Enter the base" << endl;


cin >> base;


cout << " Enter the exponent" << endl;


cin >> exponent;


cout << power(base, exponent)<<" is the result " << endl;


return 0;

}

double power(double x, int y){


double product = 1;


while (y > 0){



product = product * x;



y--;}


return product;

}

6. Write a program that uses a 6-by-6 array to display all the possible outcomes of rolling two dice. Your program should call a function called sum_of_dice that receives a 6-by-6 array and prints all the possible outcomes.

SOLUTION:

#include <iostream>

#include <iomanip>

using namespace std;

void sum_of_dice(int [][6]);

int main(){


int dice[6][6] = {0};


sum_of_dice(dice);


return 0;

}

void sum_of_dice(int dices [6][6]){


for (int row = 0; row<=5; row++)



for (int column = 0; column<=5; column++)




dices[row][column] = row + column + 2;


for (int rows = 0; rows<=5; rows++){



for (int columns = 0; columns<=5; columns++)




cout << setw(3) << dices[rows][columns];



cout << endl;}

}

7. Americans spell differently from Canadians. Americans write "neighbor" and "color"

while Canadians write "neighbour" and "colour”.

Write a program to help Americans translate to Canadian.

Your program should interact with the user in the following way. The user should type a

word (not to exceed 64 letters) and if the word appears to use American spelling, the

program should echo the Canadian spelling for the same word. If the word does not

appear to use American spelling, it should be output without change. When the user types

"quit!" the program should terminate.

The rules for detecting American spelling are quite naive: If the word has more than four

letters and has a suffix consisting of a consonant followed by "or", you may assume it is

an American spelling, and that the equivalent Canadian spelling replaces the "or" by

"our". Note : you should treat the letter "y" as a vowel.

Keyboard input and screen output is expected.

Sample session. User input in italics.

Enter words to be translated:

color

colour

for

for

taylor

taylour

quit!

J2-Jane

#include <iostream>

#include <cstring>

using namespace std;

int main()

{


char word[65];


char l1, l2, l3;


int x;


cout<<"Enter words to be translated:\n";


cin>>word;


x = strlen(word); 


while (word[x-1] != '!'){


l1 = word[x-3];


l2 = word[x-2];


l3 = word[x-1];


if (l2 == 'o' && l3 =='r'&& x>4)


{




word[x-1] = 'u';



word[x] = 'r';



word[x+1] = '\0';


}


cout<<word<<endl;


}


return 0;

}
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