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Q 1) (4 marks, 1 mark each)

What data structure will you choose in each of the following cituations and why
A) Postfix expression evaluation
B) Storing information about Cars that are served in a gas station
C) Storing information about library books that needs frequent search operation.
D) Marinating the jobs that need to be printed in a printer. 
Solution:
A) Stack because postfix expression evaluation algorithm depends on popping and pushing from a stack.

B) Queue because cars are served in the first in, first out, or FIFO policy.
C) Ordered List because it is much faster to search for a book in this data structure.
D) Queue because jobs are served in the first in, first out, or FIFO policy.
Q 2) (4 marks)

Consider the following linked list:
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A) Write code to create new node with data= 12 and insert it after node with data= 6 and before node with data= 7. (1 mark)
B) Write code to delete first node (1 mark)
C) Write code to print sum of numbers of all nodes. (2 marks)
Solution:
Node<Integer>  newnode = new Node<Integer> (12,null);

newnode.next = n.next;

n.next = newnode;
B) 

L=L.next;

C)

int sum =0;

Node<Integer> loc = L;

while(loc !=null)

{



sum+=loc.data;



loc = loc.next;
}

System.out.println(sum);

Q 3) (6 marks)

 If A is an array which has 30 integers, write the code to do the following:

A) Create object of Stack class then use it to reverse the order of integers in the array, finally the stack should be empty. (2 marks)
B) Create object of Queue class and use it to delete all replicated integers in the array. (2 marks)
C) Create object of OrderedList class then use it to order the integer numbers in array and also use it to print the position of an integer entered by user if it is exist in the new ordered array and if it not exist print the position where it should be if you add it to the ordered array. (2 marks)
Solution:

Stack<Integer> mystack = new Stack<Integer>();

for(int i =0; i<30; i++)


mystack.push(A[i]);

for(int i =0; i<30; i++)


 A[i]= mystack.pop();

Queue<Integer> myqueue = new Queue<Integer>();

for(int i =0; i<30; i++)


if(myqueue.positionOf( A[i])==-1);

{


      myqueue.enqueue(A[i]);


      A[i]=0;

}

for(int i =0; i< myqueue.size(); i++)


A[i]= myqueue.dequeue();

OrderedList<Integer> mylist = new OrderedList<Integer>();

for(int i =0; i<30; i++)


mylist.insert(A[i]);

for(int i =0; i<30; i++)


A[i] = mylist.get(i);

Scanner s = new Scanner(System.in);

Integer x = s.nextInt();

If(mylist.binarySearch(x)>-1)

System.out.println(mylist.binarySearch(x))

else

System.out.println((mylist.binarySearch(x)*-1)-1)
Q 4) (3 marks)

Suppose that you are asked to implement a Queue data structure that contains the names of the students in this module.

Write a method this is responsible to enqueue a student name in the queue

A) If you chose to use an array to implement the Queue (1.5 marks)
B) If you chose to use a linked list to implement the Queue (1.5 marks)
Solution:
A)

String[ ] queue = new String [25];

public void enqueuer(String name)

{


queue[rear + 1] = name;


rear++;

}

B)

public void enqueuer(String name)

{


Node<String> newNode = new Node<String> (name, null);


if (front==null) // empty queue
{

front = newNode;

rear = newNode;

}

else

{

rear.next = newNode;

rear = newNode;

}

}

Q 5) (3 marks)

In Q 4, you used two approaches to implement the Queue (array and linked list)
Write the advantages and disadvantages of each approach? (Clarify your answer with examples). 
Solution:

	Data structure
	Advantage
	Disadvantage

	array
	Faster to go to any index in the array.


	wasteful of space usage

	circular array
	More complicated to implement than array
	overestimating or underestimating

	linked list
	better than either an array or a circular array because it solves their problems above.
	More complex to search for a certain node in the linked list
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