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1. Consider the function f(n) defined as follows, where n is a nonnegative integer: (4%+6%)
n if n<=1; Wik, I(n)
(n) n+{(n/2) if n is even, n>1; i s }
f(n+1)/2)+f(n-1)/2) ifnisodd, n>1. ‘3 *QZL:;\\ " -

N dx =1
%For n=7, draw the recursion tree and calculate the value of (7). else ‘.,;:ﬁi{}\ W(-,q{ L¢ V\/z}

Write a recursive C function to calculate f(n).

2. (a) Define the term “stack”. What operations can be done on a stack. _ (3%+3%+4%)
(b) Define the term “queue”. What operations can be done on a queue.
(c) Define the term “divide and conquer”. Is quick sort an example of divide and conquer alcorlthm ?

3. (&)llustrate how to use the stack structure to evaluate the postfix expression 9 6 2 3+*5/- ;i (4%+6%)

(b)Convert the above postfix expression to both infix and prefix expression.

: /”W = m
3
4. Which of the following sorting algorithms are in the worst case complexity O(n* )? RS r” (10%)
(a)insertion sort  (b)bubble sort (c)merge sort (d)qulck soot (e)heap sort (f)selection sort.
o R
5.The sequential search is used with a list of n items. (2%+2%+2%)
(a) What is the least number of comparisons the search will take?
(b) What is the maximum number of comparisons the search will take? /1 - [
(¢) What is the expected number of comparisons? ;> % ’

6. The binary search is used with a list of n items @ L., ot (2%+2%)
(a) What is the least number of comparisons the search will take? *w.. ~z ‘& -
(b) What is the maximum number of comparisons reqeired cRo

7

7. Sort the sequence 50, 40, 70, 80, 20, 30, 60, 90 using (a) selection sort (b) 1nsert10n sort. You should show the

partial intermediate result at each key step. T 40 4t e e xn as 7 (5%+5%)
= /‘1 ‘/: \‘: : : - V': St i
@ (a)Define the term “max heap”. T ' (4%+6%)
(b) 8 integers are inserted into an initially empty max heap in the following order : 50 40 70 80 20 30 60 90 .Draw

the final max heap. The properties of the max heap must be kept after each integer is inserted.

9. A preorder traversal (just print out the value stored in each node) of a binary search tree produced 60504010 30

7090 80 Draw the binary search tree. ‘ (8%)
10. Assuming the pointer implementation of singly linked list : @ i - (2%*8)
a@ .
typedef struct node { int info ; struct node *next } Node ; P P
typedef Node *list, *ndptr ; N / -

(a) Complete the following recursive C functlon to return a pointer to the last node h a linked list.
ndptr last(list 1) VEerT IR
{ if (1=NULL) (D ; /* given list is empty */ R
elseif (1>next==NULL)__ (2)_  ; /*listhasonly onenode */ else _ (3)__ ;

¥
(b) Complete the following recursive C function to copy/duplicate a given linked list.
list copy( list1) ‘7"”}"_
{ndptrp; “
if (I=NULL) return __ (1) ___; -

= (ndptr) malloc(___(2)__); p—>info=_ (3) ; p—>next= “4) ; %) ; -

}

11. Let p be a pointer pointing to a node of a doubly linked circular list with more than two nodes. Write a sequence of
statements to delete the node pointed to by p from the list. (6%)
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