

注意事項：本試題共2頁，請在答案卷上依序作答，並清楚標示作答的題號，否則不予計分。

1. (12%) Design a program that accepts a string of n characters such as an algebraic expression, to check whether the expression is parenthetically correct, and outputs an appropriate message. For examples, (a+b)/(c*d-e) is correct; (a+b/(c*d-e) is not correct. Additionally, please show the time complexity of your program in big-O notation. 

2. (15%) Give a binary tree T.
(5%) (a)
Write a function and the node data structure to visit all of the nodes in the binary tree T. 
(5%) (b)
Write a function to find the depth of the binary tree T. 

(5%) (c)
Write a function to print out the data in the binary tree T, level by level, starting at the top.
3. (15%) Give a connected, undirected graph G=(V, E), where V is a set of vertices, E is a set of edges, |V|=n and |E|=e. Please design a program to check whether there is an edge you can remove from G while still leaving G connected. Additionally, please show the time complexity of your program in big-O notation.
4. (8%) Suppose we have six symbols s, a, n, i, t, y occur with frequencies 1/2, 1/5, 1/8, 1/16, 1/16, 1/20, respectively.
(6%) (a)
Please construct its Huffman coding tree and show the Huffman encoding of the alphabet. 
(2%) (b)
If this encoding is applied to a file consisting of 10,000 characters with the given frequencies, what is the length of the encoded file in bits?
5. (10%) Given the following C/C++ program piece: 

int w[] = [20,30,40,50];


int *y, *z ;


y = w ;



*y++ = 25;



*y++ = *(w+2)+6;



*y++ = *y +7;



z = &w[3] ;



*z += -2;



z = w;


After the last statement, what are the values of w[1], w[2], w[3], *y, and *z ?
6. (8%) Consider the following Page Reference String:

1,2,3,4,2,1,5,6,2,1,2,3,7,6,3,2,1,2,3,6.

Given 3 frames, how many page faults would occur for the following replacement algorithms?

(2%) (a)
LRU

(2%) (b)
FIFO

(2%) (c)
Optimal
(2%) (d)
LFU
7. (12%) Suppose the following processes arrive for execution at the terms indicated. Each process will run the listed amount of time. Compute the average turnaround time for the following scheduling algorithms. 

(6%) (a)
Non-preemptive SJF 

(6%) (b)
Preemptive SJF 
Process

Arrive time

Burst time

P1

  0.0

 

6

  P2

  0.6



4

  P3

  0.8



2

  P4

  1.2



1

8. (10%) Write a simple object-oriented program (either in JAVA or C++) containing one super class and its two subclasses to show the techniques of data encapsulation (information hiding), overloading, overwriting, and late binding. Note that the length of your code will be part of the grading. Be sure to keep it as short as possible. Briefly explain your code.

9. (5%) (a) Using C language to write a recursive function and a non-recursive function to compute the sum of the following equation:

1+2a+3a2+4a3+…
(5%) (b) Discuss the pros and cons of using recursion. When to use and not to use recursion in designing code? Concisely describe your explanations.
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