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1)

a) Write a segment of a Java program to illustratederof a binary search tree.

(28 Mprk

ANSWER IN THIS BOX

public class IntBSTNode{

int key.

protected IntBSTNode left, right;
public IntBSTNode{

left = right = null;

}
public IntBSTNode (int el){
this(el,null,null)

}

public IntBSTNode(int el, IntBSTNode It, INtBSTNedt) {

key = el;
left = It;
right = rt;
}

}




b) Linked list can be used to overcome some of th&dions imposed by arrays. Briefly discuss
three of them in short.

(12 marks)

ANSWER IN THIS BOX

Arrays size cannot be changed dynamically

Changing the size of the arrays require creatingva array and then copying all data from
the array with the new size

The data in the array are next to each other sd¢igllgiin memory, which means that inserting ar
item inside the array requires shifting some otfega in this array.

Etc....




c) Write the pseudo code of the selection sort algorit

(20 marks)

ANSWER IN THIS BOX

selectionSort(data[])

fori = 0 to data.length — 2
select the smallest among datali]....... data[data.lerqt]

swap it with data[i];




2)

a) The factorial of anon-negative integen, denoted by n!, is thproduct of all
positive irtegers less than or equal to n. For exar

51=5*4*3*2*1 =12
The value of 0! is 1, according to the conventiondnempty produc.
The factorial function is recursively defined

1 if 7 =0,
(m—1)!'xn ifn=>0.

nl =

Write a Java program to implement the factorial evalm, to illustratethe recursive
approach. (20 Marks)

ANSWER IN THIS BOX

int factorial (int i){
lf(n==0)

return 1,

else

Return n * factorial (Al ):

}




b) Explain tail recursion in short.
20(Marks)

ANSWER IN THIS BOX

void tail(int 1) {

If (i>0){
System.out.printin(i + “);
tail(i — 1);

}

Tail recursion is characterized by the use of amg recursive call the very end of a method the
implementation. In other words when the call islm¢here are no statements left to be executed by

method. The recursive call is not only the laateshent but there are no earlier recursive calls
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