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CS 012 – Intro to Computer Science II                           Winter  -  2005
Mid-term exam  – Monday 2/7 –  total 100 points

Time: 50 mins.

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!

WRITE CLEARLY IN THE SPACE PROVIDED.

WARNING!!!: POINTS WILL BE DEDUCTED FOR MESSY & HARD-TO-READ HANDWRITING!!!
Section I (questions 1 to 25) are to be answered on your multiple choice answer sheets; Section II (questions 1 to 3) on this exam booklet. Hand both in together.

You will be required to show your student ID when you hand in your exam.

Be sure to read each problem carefully and follow the directions. 
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	25
	

	Section II Q.1
	25
	

	Section II Q.2
	25
	

	Section II Q.3
	25
	

	TOTAL
	100
	


Section I: Multiple choice – 1 points each

1. Given a class called Person, which has (among others) a private member variable called age (type int), which of the following is the correct function definition header for function called get_age() which is a member of the Person class?

a. int get_age();

b. int get_age()

c. int Person:get_age()

d. int Person::get_age()

2. Given the following class definition and the following member function header, which is the correct code to output all private data?

class Person

{

public:

     …. //constructors & other member functions


void outputPerson() const;

private:

int age;

double weight;

int id;

};

void Person::outputPerson() const

{


//what goes here?

}

a. cout << person.age << “ “ << person.weight << “ “ << person.id;

b. cout << person;

c. cout << age << “ “ << weight << “ “ << id;

d. outputPerson(person);

3. Data encapsulation refers to :

a. the process of passing data to a function as “by value” parameters

b. the process of passing data to a function as “by reference” parameters

c. the packaging of the data defining an object as private member variables of a class

d. the packaging of the functions relating to an object as public member functions of a class

4. What is the value of the variable "count" after the following code has run?

char a[] = "Was this problem on the practice exam?";

//this sets up an array of chars with (number of characters + 1)

//elements, and initializes the array to the string of //characters, with the last element set to '\0', the null //character - i.e. it creates a c-string

char* p = a;

//p is a pointer, initialized to a, i.e. address of the char a[0]

int count = 0;

while (*p != '\0')

{

  count++;

  while(*p != ' ' && *p != '\0') p++;

  while (*p == ' ') p++;

)

a. 39

b. 38

c. 33

d. 32

e. 7

f. 0

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

a. compiling

b. assembling

c. linking

d. debugging

6. All the code between 


#ifndef  MYCLASS_H 



and


#endif 



is ____________ if MYCLASS_H is defined.

a. skipped

b. executed

c. compiled

d. debugged

7. If you have a class defined in separate files, and change the way a member function is defined (i.e. the body of the function), which files need to be re-compiled?

a. The interface 

b. The application

c. The Implementation

d. All files

e. B and C

8. Given the following class declaration, 

class Rational

{

public:

    Rational();

    Rational(int numer, int denom);

    int getNumerator() const;

    int getDenominator() const;

    void display() const;

private:

    int numerator;

    int denominator;

};

A global function (i.e. non-member) is defined:

bool operator <(const Rational& left, const Rational& right);

what must we add to the class or to the program in order for the following code to compile?

Rational myRational(2,3);

int a;

if (a < myRational){ … }

a. We need another overloaded < operator that expects an integer as its second parameter.

b. We need another overloaded < operator that expects an integer as its first parameter.

c. We need a Rational constructor that expects a rational number

d. We need a Rational constructor that expects a single integer

e. A or D

f. B or D

9. We want to replace the global function overloading the < operator with a member function. What is the correct function declaration?

a. bool Rational:: operator <(const Rational& left, const Rational& right);

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

c. void operator <(const Rational& left, const Rational& right);

d. bool Rational::operator <(const Rational& right);

e. bool operator <(const Rational& right);

f. void operator <(const Rational& right);

Now that we have replaced the < global function with a < member function, consider question 8 again: what changes would be needed now to compile the indicated code?

g. We need another overloaded < operator that expects an integer as its second parameter.

h. We need another overloaded < operator that expects an integer as its first parameter.

i. We need a Rational constructor that expects a rational number

j. We need a Rational constructor that expects a single integer

k. A or D

l. B or D

10. What is the appropriate for loop to be used for traversing a vector v?

a. for (int i = 0; i < numElements; ++i) { …

b. for (int i = 0; i < v.size ; ++i) { …

c. for (int i = 0; i < v.size(); ++i) { … 

d. for (int i = 0; i < v.size - 1 ; ++i) { …

e. for (int i = 0; i < v.size() - 1; ++i) { …

f. it depends on the data type of the elements contained by the vector

11. The declaration 

vector<int> v(10);

a. creates an empty vector called v

b. creates a vector called v, with a single element initialized to 10

c. creates a vector called v, with 10 elements, all initialized to 0

d. creates a vector called v, with 10 elements, all uninitialized

12. Given the declaration vector<int> v(10), and code to populate the elements of the vector, the expression v[10] does what?

a. returns the integer value of the last element of the vector

b. generates a compiler error

c. generates a run-time error when executed

d. returns a junk integer value

13. Which of the following function declarations is/are correct, given that we need to pass an array of integers into the function:

a. int do_something( int a[10], int a_size );

b. int do_something( int a[], int a_size );

c. int do_something( int a, int a_size );

d. int do_something( int a&, a_size );

14. How is an array passed into function?

a. always by value

b. always by reference

c. by value or by reference, as desired

15. If we want a search function to search an array for some value and return either the index where the value was found, or -1 if not found, which of the following function declarations would be appropriate?

a. void search(const int array, int target, int numElements);

b. void search(const int array, int target);

c. int search(const int array[], int numElements);

d. int search(const int array[], int target, int numElements);

16. Which of the following function declarations will accept the following two-dimensional array?
                 int pages[10][30];

a. void f1(int pages[][], int size);

b. void f1(int pages[][30], int size);

c. void f1(int pages[10][], int size);

d. void f1(int& pages, int size);

17. Which of the following correctly declare an array that can hold up to 3 rows of 5 columns of doubles?

a. double array[3],[5];

b. int array[3](int [5]);

c. double array[3][5];

d. double array[3,5];

18. Which of the following assigns the address of value to the pointer p1?

a. *p1 = &value;

b. p1 = value;

c. p1 = &value;

d. &p1 = *value;

What is the output of the following code fragment?

int v1 = 2; int v2 = -1; int* p1; int* p2;

p1 = &v1;

p2 = &v2;

p2 = p1;

cout << *p2 << endl;

e. 2

f. -1

g. -2

h. 1

19. Given that p1 is a pointer to a valid string object, which of the following are legal statements?

a. p1 = new int;

b. cout << *p1;

c. p1 = new string;

d. *p1 = new string;

e. B & C

f. B & D

20. What is the output of the following code?


int *p1, *p2;


p1 = new int;


p2 = new int;


*p1 = 11;


*p2 = 0;


p2 = p1;


cout  << *p1 <<" " << *p2 << endl;

a. 11 0

b. 0 11

c. 11 11

d. 0 0

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

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 delete the other pointer a run-time error will occur.

d. All of the above

e. A and C

22. Class D inherits from class B. Suppose a function f1() is defined for the base class. In what ways can D make use of f1()?

a. It can inherit, extend or reject f1()

b. It can make f1() abstract, virtual or overloaded

c. It can replace, extend or inherit f1()

d. It can overload, replace or reject f1()

23. What is normally the first step in defining a constructor for a derived class?

a. Instantiate an object of the base class

b. List the members of the base class that will be inherited

c. Initialize the member variables of the derived class

Section II: Coding – 25 points each

24.  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:

…….

What does the following code print?

Employee sauron(“One”, “Ancient”, 1000000);

Employee boss = sauron;

Employee* sauron_ptr = new Employee(“One”, “Ancient”, 1000000);

Employee* boss_ptr = sauron_ptr;

boss.set_salary(2000000);

boss_ptr->set_salary(2000000);

cout << sauron.get_salary() << endl;

cout << boss.get_salary() << endl;

cout << sauron_ptr->get_salary() << endl;

cout << boss_ptr->get_salary() << endl;

25. Write a function with the following header that returns the position (i.e. the index) in the integer vector a of an element equal to the int target. If there is no such element, return  -1.
Note that you do not know a priori how many elements, if any, are stored in the vector.

int find_target(vector<int> a, int target)

{

Write a function with the following header that returns a subvector of the vector v that is passed in. pos is the index where the subvector starts and n is the number of elements in the subvector. So, if v had the values 0 1 2 3 4 5 6 7, pos had the value 3, and n had the value 2, the vector returned would have the values 3 4.

vector<int> subvector(const vector<int>& v, int pos, int n)

{
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