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COS2611/102 Information about the exam (this tutorial letter)

Please contact dispatch if you did not receive all the material, alternatively, download it 
from myUnisa.

Information about the exam 

Preparation 

The best thing to do in preparation for the exam is to write as many programs and solve as 
many problems on the work as possible.

There are three sources of problems that you should concentrate on:

� Exercises in the textbook 
� The assignment questions 
� Past exam papers 

The exercises in the textbook are intended to give you practice in applying the concepts 
covered in each lesson. For this reason, revision of these exercises should form an 
important part of your exam preparation.

Then you will find it useful to go back and attempt the assignments again, especially those 
questions that you struggled with. Do this without referring to your own answers and 
without the solutions. Then compare your answers with what you did previously. You will 
probably be surprised to see how your understanding has grown since you did the 
assignment originally. Finally, compare your answers to the model solutions.

As final preparation, set aside two hours for yourself and write last year’s exam paper 
given at the end of this tutorial letter. Don't sit in front of a computer when you do it. 
Write out your answers with pen and paper. This will give you a good idea of what it will 
be like to write the actual exam. (Writing out your answers by hand is a different activity 
from typing a program and testing it out on a computer.) It should also give you an idea of 
how fast you should aim to work and give you an indication of how well prepared you are.

Although we will not be able to mark your efforts at preparation (eg. textbook exercises or 
past exam papers) you are welcome to contact us with any questions or problems that you 
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have. The solutions to this sample paper will be discussed on myUnisa. You are 
welcome to give you attempts, suggestions and questions on the discussion forum.

Structure of the exam paper 

In setting the exam paper, we have tried to cover all the work. There are questions that range 
in difficulty from very easy to challenging. Most questions require you to write C++ code or 
answer questions on a piece of C++ code. As you should know by now, the only way to 
prepare yourself for this is to practice, practice, and practice solving programming problems.

The exam will consist of a number of questions covering the following topics:

Algorithm analysis
The big Oh notation
Time and Space complexity

Data Structures
Structs, pointers and arrays
Linked lists
Queues
Stacks
Binary trees
Graphs

Recursion
Searching

Sequential search
Binary Search

Sorting
Insertion sort
Selection sort
Quick sort
Merge sort

As some topics maybe tested in context of another, it is difficult to give a precise mark 
allocation for each topic.

The general structure of the examination paper will be as follows:

Question 1:[8 marks]
This question will consist of 4 multiple-choice questions on algorithm analysis.

Please note, you will answer the multiple choice questions in your answer book and 
NOT on a mark reading sheet.

There remainder of the questions includes:
• Implementation/application type questions on 

Structs, pointers and arrays 
Linked lists 
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Stacks and 
Queues 
Searching and
Sorting Binary 
Trees 

• Application type questions on Graphs [No implementations] 

You will not be expected to write long and complicated programs. In most cases, questions 
require you to write a function or part of a class, or at most a program of limited scope.

You may in the exam write your answers in pencil (even though there are instructions on the 
answer book stating that you should only write in pen). We understand that you need to erase 
code as you write your programs. You will be allowed to use a non-programmable 
scientific calculator in the exams.

The structure of the examination paper included here is quite similar to the one in this year’s 
examination. The examination paper is 2 hours. The paper will total 75 marks.

NOTE: You must answer all questions in your answer book.

A sample exam paper is included with this tutorial letter. Follow myUnisa discussion 
forum for solution. If you have any problems, please feel free to contact the lecturer for 
COS611, namely

Mr. K T Masombuka 012 429 6865 masomkt@unisa.ac.za
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Oct/Nov 2010 Exam paper 
QUESTION 1[8 x 2 = 16]  
 
For each of following questions choose the correct alternative. 
 
1. What is the Big-Oh value for the following function: 3n2 +  n log2 n ? 
 
A. O( n) 
B. O( n log n) 
C. O(1) 
D. O(log n) 
E. O(n2) 
 
Consider the code fragment below and then answer questions 2, 3 and 4. 
 

1. int i=1;
2. while (i <= n) {
3. for (int j=1; j<10; j++)
4. sum++;
5. i++;
6. }
7. for( int j = 1; j <= n; j++ )
8. for( int k = 1; k <= n; k=k*2 )
9. sum++;

2. How many times is statement 4 executed? 
 
A. O(n) 
B. O(n2) 
C. O(log n) 
D. O(n log n) 
E. none of the above 
 
3. How many times is statement 9 executed? 
 
A. O(n) 
B. O(n2) 
C. O(log n) 
D. O(n log n) 
E. none of the above 
 
4. What is the running time of the entire code fragment? 
 
A. O(n) 
B. O(n2) 
C. O(log n) 
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D. O(n log n) 
E. none of the above 
 
 
 
5. The table below gives the running times (in milliseconds) for Algorithm A dependant on input size 

(N) .  What is the running time complexity of algorithm A?  
 

Algorithm  N = 100 N = 200 N = 300 

A 70 80 90 

 
A. O(n) 
B. O(n2) 
C. O(log n) 
D. O(n log n) 
E. none of the above 

 

Consider the following list where each node is of type nodeType(see appendix A) and then answer 
questions 6,7 and 8.  
 
 
 
 
 
 
 
6. Which of the following relational expressions will return the value FALSE? 
 
A. list -> link ->link ->info == 23
B. list ->link -> link == p->link
C. p->link->link->link == q ->link
D. p -> link->info < q ->info
E. q ->link -> link -> link == NULL
 
7. Which of the following statements will cause p to point to the node containing info 23?. 
 
A. p = p->link
B. p = list->link->link
C. p->info = 23
D. A and B 
E. A, B and C 

   
8. What is the output of the following c++ code… 
 

while (p!=NULL){
cout << p->info << “  “;

23 18 32 45 list 43 87 25 

 q     p  
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p = p -> link->link
}

 
A. 18, 32, 23, 43, 87, 25, 45 
B. 32, 43, 25 
C. 32, 23, 43, 87, 25, 45 
D. 32, 87 
E. None of the above 
QUESTION 2 [9] 
 
Implement the operation divideAt which is part of  class linkedListType (See appendix 
A). This operation divides a given list into two sublists. 
         
`Consider the following statements: 

 
unorderedLinkedList<int> myList;
unorderedLinkedList<int> subList;
 

Suppose myList points to the list with elements 34 65 27 89 12 (in this order). The 
statement: 

 
myList.divideAt(subList, 2);
 

divides myList into two sublists: myList points to the list with the elements 34 65, and subList 

points to the sublist with the elements 27 89 12.

Use the following header:  

void divideAt(linkedListType<Type> &subList, int pos);
 
You can assume that the list has more than 1 element and that pos >= 1.
 
QUESTION 3 [7] 
 
Consider the following implementation of the binary search algorithm 
 

int binarySearch(vector<int> a, int x)
{

int low = 0;
int high = a.size()-1;
int mid;
while (low <= high)
{

mid = (low+high)/2;
if (a[mid] < x)
low = mid+1;
else if (a[mid] > x )
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high = mid-1;
else
return mid;

}
return -1;

}
 
The function returns the index of the searched value in the array if found, and -1 otherwise. 
Provide a recursive version of the binary search algorithm above that uses the following driver 
function:  

int recursiveBinarySearch(vector<int> a, int x)
{return recBinarySearch(a, x, 0, a.size() – 1);}

QUESTION 4 [8] 
 
Write a function that replaces each copy of an item in a queue with another item. Use the 
following header: 

template < class Type > 
void replaceItem( queueADT< Type > & queue, const Type & 
oldItem, const Type & newItem)

 

You may use any of the member functions of class queueADT (See appendix B). Note that this 
function is not a member of class queueADT 
     
 
QUESTION 5 [7] 
 

Write a function reverseS that uses a local queue to reverse the contents of a stack. Use the 
following header: 
 

template < class Type >
void reverseS ( stackADT < Type > &s )

You can make use of any member function of class stackADT and class queueADT (See 

appendix B). Note that this function is not a member of class stackADT
 
 
QUESTION 6 [8]  
 
a) Consider the following array of integers and answer the questions that follow: 

28, 18, 21, 10, 25, 30, 12, 71, 32, 58, 15 
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i) This list is to be sorted using the selection sort algorithm. Show the resulting after the 
first and second passes of the sorting phase (ie. of the for loop).       
 [1] 

 

ii) This list is to be sorted using the quick sort algorithm with the middle element as pivot. 
Show the resulting list after the first and second calls to the partition procedure.

[2]
b) Explain why the number of item movements in insertion sort is considerably more than in 

selection sort.   .       
 [2] 

 
c) Both the merge sort and quick sort algorithms sort a list by partitioning the list. Explain how 

the merge sort algorithm differs from a quick sort algorithm in partitioning the list.             
  [3] 

 
QUESTION 7 [7] 
 
a) Consider a binary tree that consists of 6 nodes A,B,C,D. The inorder and preorder  transversals 

of the binary tree are shown below: 
 

    Preorder transversal:  ABCD  
    Inorder transversal:   CBDA 

 
 Draw the corresponding binary tree.         [3] 
 

b) Add a non recursive member function to class bSearchTreeType (See appendix D) that 
returns a pointer to the maximum node of a binary search tree. Hint: The maximum node of a 
binary search tree is always the rightmost node of a binary search tree.  

 
 Use the following header:   
 
   nodeType<Type> *max()

[4] 
 
 
QUESTION 8 [8] 
 
 
 
 
 
 
 
 
 
 

0 

6
5 

2 
10 

6 

9
1 

3 

1 

4 

8

12 

5 

4 

4 

2

1 

4 
3 



COS2611/102 

10 
 

 
 
 
 
 
Use the shortest path algorithm to find the shortest distance from node 0 to every other node of the 

graph. Give only the contents of the arrays smallestWeight and weightFound for each 
iteration of the algorithm. You are not required to redraw the diagram.    
         
 
 
 
 
 
Appendix A  

//Definition of the node
template <class Type>
struct nodeType
{

Type info;
nodeType<Type> *link;

};

template <class Type>
class linkedListIterator
{
public:

linkedListIterator();
linkedListIterator(nodeType<Type> *ptr);
Type operator*();
linkedListIterator<Type> operator++();
bool operator==(const linkedListIterator<Type>& right) const;
bool operator!=(const linkedListIterator<Type>& right) const;

private:
nodeType<Type> *current; 

};

 
template <class Type>
class linkedListType
{
public:

void initializeList(); 
bool isEmptyList() const;
int length() const;
Type front() const; 
Type back() const; 
virtual bool search(const Type& searchItem) const = 0;
virtual void insertFirst(const Type& newItem) = 0;
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virtual void insertLast(const Type& newItem) = 0;
virtual void deleteNode(const Type& deleteItem) = 0;
linkedListIterator<Type> begin();
linkedListIterator<Type> end();
linkedListType();
linkedListType(const linkedListType<Type>& otherList); 
~linkedListType();

protected:
int count; //variable to store the number of list elements
nodeType<Type> *first; //pointer to the first node of the list
nodeType<Type> *last;  //pointer to the last node of the list

};

 
template <class Type>
class unorderedLinkedList: public linkedListType<Type>
{
public:

bool search(const Type& searchItem) const;
void insertFirst(const Type& newItem);
void insertLast(const Type& newItem);
void deleteNode(const Type& deleteItem);

};

Appendix B  
 
template <class Type>
class queueADT
{
public:

virtual bool isEmptyQueue() const = 0;
virtual bool isFullQueue() const = 0;
virtual void initializeQueue() = 0;
virtual Type front() const = 0;
virtual Type back() const = 0;
virtual void addQueue(const Type& queueElement) = 0;
virtual void deleteQueue() = 0;

};
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template <class Type>
class stackADT
{
public:

virtual void initializeStack() = 0;
virtual bool isEmptyStack() const = 0;
virtual bool isFullStack() const = 0;
virtual void push(const Type& newItem) = 0;
virtual Type top() const = 0;
virtual void pop() = 0;

};

Appendix C 

//Definition of the node
template <class elemType>
struct binaryTreeNode
{

elemType info;
binaryTreeNode<elemType> *llink;
binaryTreeNode<elemType> *rlink;

};

template <class elemType>
class binaryTreeType
{
public:

bool isEmpty() const;
binaryTreeType();
~binaryTreeType();

protected:
binaryTreeNode<elemType>  *root;

};

template <class elemType>
class bSearchTreeType: public binaryTreeType<elemType>
{
public:

bool search(const elemType& searchItem) const;
void insert(const elemType& insertItem);
void deleteNode(const elemType& deleteItem);

};
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