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1. (20%) Consider an arithmetic expression as follows:
a/b—c+d=x(e—a)=*c
(a) What is the postfix notation of the expression? (5%)
(b) Describe an algorithm for producing a postfix expression from an infix one. (5%)
(c) Demonstrate your algorithm with a stack for the expression. (10%)

2. (25%) (a) Construct a binary tree whose in-order traversal equals to the expression
shown in Problem 1. (10%)
(b) What is the pre-order and post-order transversal of the binary tree constructed in
Problem 2 (a)? (10%)
(c) Write a recursive function in C/C++ language for the post-order transversal. (5%)

3. (20%) Assume there is a sparse matrix shown as follows:

15 0 0 22
[ 0 11 3 0 ]
0 0 0 ~6
0 06 0 0
(a) Use arrays to represent this matrix with minimum memory space required. Explain

your data structure in detail and define a structure in C/C++ language. (10%)
(b) Repeat the previous problem with linked lists. (10%)

4. (20%) Suppose a list of 10 records with keys
5,26, 1,37,61,11, 15,59, 19, 48
(a) Show the sorting process of this list if quick sort is exploited. (5%)
(b) Desggibe the algorithm of quickx sort, (10%)
(©) W}i_at is the worst and average complexity of quick sort? (5%)



5. (15%) Consider a graph G as follows.

(a) Define and draw its adjacency list. (10%)
(b) What is the result of depth first search of the graph G. (5%)



