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Time: 3 hours

You may have on your desks ONLY this exam, your personalized multiple choice answer sheet, a writing implement and an eraser, and your student ID.

You may use a separate sheet(s) of scratch paper. Make good use of this – don’t write your answers in the assigned space until you are sure of them!
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Section I (questions 1 to 25) are to be answered on your multiple choice answer sheets; Section II (questions 1 to 5) on this exam booklet. Hand both in together.
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Be sure to read each problem carefully and follow the directions. 
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Section I: Multiple choice – 1 points each

1. In C++, a variable of one of the built-in data types which has been defined but not initialized will be:

a. set to zero by the compiler

b. set to a random number between 1 and 100

c. usable only as the destination (left-hand argument) for an assignment expression

d. available for immediate use in any expression

e. flagged by the compiler as an error

2. The syntactically correct way (in standard C++) to declare and initialize, in a single step, a pointer to a previously declared variable s, of type double, is
a. double* p = &s;

b. double &p = *s; 

c. double* p = s;

d. double p = *s; 

e. double* p = *s;

3. After the following statements are executed, what can be said about variables x and p?

char x = ‘M’;
char* p = &x;
*p = ‘W’;

a. p holds the value ‘M’.

b. p holds the value ‘W’.

c. p points to the variable x, which has the value ‘M’

d. p points to the variable x, which has the value ‘W’

e. p holds the value ‘W’, x holds the value ‘M’

f. The statements cannot be executed because of a compiler error.

4. If p1 and p2 are pointers to two different variables v1 and v2 of the same type, with p1 pointing to v1 and p2 pointing to v2, then which of these statements is correct?
a. *p1 = *p2; makes the value of p1 equal to the value of p2.

b. *p1 = *p2; makes the value of v2 equal to the value of v1.

c. *p1 = *p2; makes the value of p2 equal to the value of p1.

d. *p1 = *p2; makes the value of v1 equal to the value of v2.

e. None of the above.

5. Given that int* p; declares a pointer to an integer, which of the following is not correct:
a. *p = 7; is a valid C++ statement.

b. p = new int(7); is a valid C++ statement.

c. Following the declaration, p points to an integer variable allocated in the heap area.

d. p = &x; is a valid C++ statement, provided that x is declared as an integer variable in the same scope of p and declared prior to the statement.

6. Suppose you have a pointer variable p and you execute the statement delete p;. What happens?
a. p is deleted from the heap.

b. p is deleted from the stack.

c. The variable which p points to is deleted but p still remains.

d. Only the value of the variable which p points to is deleted; the variable itself remains.

e. Both the variable which p points to, as well as p itself, are deleted.

7. What happens when the statement bool *p = new bool(true); is executed?
a. p is set to the value true.

b. A nameless variable of type bool is allocated in the heap and given the value true.

c. A nameless variable of type bool is allocated in the stack and given the value true.

d. The statement cannot be executed because it does not compile under any standard implementation of the C++ language.

e. The argument true is passed to the function named bool and the result is assigned to *p.

8. Suppose that p1 and p2 are both pointers to the same integer variable x; y is another integer variable. After the execution of which of the statements below is the pointer variable p1 considered a dangling pointer?
a. x = 0;

b. p1 = &y;

c. p2 = new int(7);

d. delete x;

e. delete p2;

9. After the following statements are executed, what is the value of *p?

 char x = ‘M’;

 char * p = NULL;

 p == &x;

 p = ‘W’;

a. ‘M’.

b. ‘W’.

c. The statements cannot be executed because the compiler complains about the statement p == &x;.

d. The statements cannot be executed because the compiler complains about the statement p = ‘W’;.

e. None of the above.

10. Connecting the application and implementation files together to form an executable file is called

a. compiling

b. assembling

c. linking

d. debugging

11. Which of the following correctly declares a dynamic array of strings?

a. p1 = new string(13);

b. p1 = new string[];

c. p1 = new string[13];

d. p1 = new stringArray(13);

12. Given that p1 is an integer pointer variable, and a1 is an integer array, which of the following statements are not legal code?

a. p1= a1;

b. cout << p1[0];

c. cin >> p1[0];

d. a1 = p1;

13. Which of the following statements correctly returns the memory from the dynamic array pointer p1 to the freestore?

a. delete [] p1;

b. delete p1[];

c. delete *p1;

d. delete p1;

14. All the code between 


#ifndef  MYCLASS_H 



and



#endif 



is ____________ if  MYCLASS_H is defined.

a. skipped

b. executed

c. compiled

d. debugged

A number of the following questions relate to the class Rational, defined as follows (some questions may add to or modify this definition):

class Rational

{

public:

    Rational();

    Rational(int numer, int denom);

    Rational(int whole);

    int getNumerator() const;

    int getDenominator() const;

    friend void display(ostream& out, const Rational& value);

    friend bool operator <(const Rational& left,

                           const Rational& right);

private:

    int numerator;

    int denominator;

};

15. If you want to be able to compile the following code,

Rational r1;

int x;

cout << r1 + x << endl;

which overloaded operator(s) do you need?

a. friend Rational operator+( const Rational& left, int right);

b. friend void operator+ (const Rational& left, int right);

c. friend ostream operator << (ostream& out, const Rational& object);

d. friend ostream& operator << (ostream& out, const Rational& object);

e. A and C

f. A and D

16. Which of the following would be an appropriate function declaration to add two rational numbers?

a. void friend operator+( const Rational &left, const Rational &right);

b. void operatator+( const Rational &left, const Rational &right);

c. friend Rational operator+( const Rational &left, const Rational &right);

d. Rational operator+( const Rational &left, const Rational &right);

17. Which of the following function declarations would correctly overload the multiply operator for the Rational numbers class?

a. friend Rational operator times(const Rational &left, const Rational &right);

b. Rational operator times(const Rational &left, const Rational &right);

c. friend Rational operator *(const Rational &left, const Rational &right);

d. Rational operator *(const Rational &left, const Rational &right);

18. Why are the extraction and insertion operators always implemented as friends of the class rather than as members of the class?

a. Because the first parameter must be the stream object.

b. They don't, they could be members

c. Because they return a reference

d. Because the stream is passed by reference.

19. If obj1 and obj2 are both objects of a class that uses dynamic memory allocation, but the class does not have an assignment operator, what happens if you execute the following code? 


obj1 = obj2;


a. A syntax error occurs, you can not assign one object to another object without the = operator

b. A run-time error occurs, because the C++ system does not know how to do the assignment.

c. The pointer(s) to the dynamically declared memory in obj2 are copied to the corresponding pointers in obj1.

d. There is a complete and independent copy of all the dynamic memory from obj2 to obj1

20. If two pointer variables point to the same memory location, what happens when one of the pointers is freed?

a. The other pointer should be considered to be un-initialized

b. The other pointer still points to a valid memory address

c. If you attempt to free the other pointer a run-time error will occur.

d. All of the above

e. A and C

21. Which of the following are valid declarations for an assignment operator for a class named myClass?

a. void friend operator = (myClass& left, const myClass& source);

b. void operator = (myClass& left, const myClass& source);

c. void friend operator = (const myClass& source);

d. void operator = (const myClass& source);

22. Which of the following loops correctly uses iter as an iterator to move through the nodes of the linked list?


Node* iter;
//a pointer to a node

a. while(iter != NULL)

iter++;

b. while(iter != NULL)

iter=iter->link;

c. for( iter=NULL; iter != NULL; iter=iter->link )

d. for( iter=head; iter != NULL; iter=iter->link )

23. What is wrong with the following recursive function? It should print out the array backwards.

void print(int array[], int start, int size)

{


if(start == size)



return;


else


{



print(array, start+1,size);



cout << array[start] << endl;


}

}

a. infinite recursion

b. the stopping condition is wrong

c. the recursive call is wrong

d. nothing

The factorial of an integer is the product of that integer multiplied by all the positive non-zero integers less than that integer. So, 5! (! is the mathematical symbol for factorial) is 5 * 4 * 3*2*1. 4! is 4*3*2*1, so 5! could be written as 5*4!. So a recursive definition of factorial is n! is n*(n-1)!, as long as n >1. 1! is 1. What is the recursive call for this function (fact)?

e. fact(n)*n;

f. fact(n-1)*n;

g. (n-1)*fact(n)

h. fact(n-2)*(n-1)

24. What is the output of the following code fragment?

int f1(int n, int m)

{


if(n < m)



return 0;


else if(n==m)



return m+ f1(n-1,m);


else



return n+ f1(n-2,m-1);

}

int main()

{

    cout << f1(5,4);

    return 0;

}

a. 0

b. 2

c. 4

d. 8

e. infinite recursion

Section II: Coding – 15 points each

25.  Design a class called Message. List separately the interface and the implementation (you do not have to show the complete .h and .cpp file headers).


The Message class models a simplified e-mail message, with the following member variables (with the obvious meanings):

string from;

string to;

string text;   //the message body

Time time_stamp;  //use the text’s Time class.

Give the class the following member functions:

a. A constructor that takes sender & recipient, creates an empty message time-stamped with the instant of creation.

b. A function that appends a line of text (passed as a string) to the message body.

c. A function that prints the entire message in the following format:

From: …..

To: …..

Time: …..    //use the Time class functions get_hours() etc.

Message text:

…….

Fibonacci numbers are a fascinating number sequence that crops up in the most unexpected places – from galaxies to snails to the stock market. The sequence is simply defined:

F( 0 ) = 0; F( 1 ) = 1; (termination)
F( n ) = F( n-1 ) + F( n-2 )

so the first few numbers in the sequence are:

F(0) = 0, F(1)=1, F(2) = 1, F(3) = 2, F(4) = 3, F(5) = 5, F(6) = 8, F(7) = 13, F(8) = 21, F(9) = 34 ….

Write a recursive function to calculate the nth Fibonacci number. The function declaration is:

int fib( int n );

//returns F(n)

Now write an iterative version of the fibonacci function. Use the same function declaration as above.

Remember that each term is built up from the values of the two terms before it, meaning that inside the loop body you will need to hold the values of two previous terms. (It might or might not help you to think of the “swap” function).


Write a recursive function for a binary search.

void search(const int a[], int first, int last,


int key, bool& found, int& location)

//PRE: a[first] through a[last] are sorted in increasing order.

//POST: if key is not one of the values a[first] through

//a[last], then found == false;

//otherwise a[location] == key and found ==  true.

Using the STL container list, write a code fragment that
1) creates a list of strings;
2) populates the list from keyboard input; and
3) sorts the list using a simple selection sort algorithm

The list interface functions you will need are:
- void push_back( string )    //creates a new Node with value ‘string’ at the end of the list
- void push_front( string )    //creates a new Node with value ‘string’ at the front of the list
- iterator begin()                 //returns an iterator that points to the first node in the list
- iterator end()                   //returns an iterator that points past the last node in the list
- iterator insert( iterator, string )     // inserts a new node containing ‘string’ before the
                                                      // node pointed to by iterator

- the dereferencing, incrementing & decrementing operators are appropriately overloaded.
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