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班    別：資訊科學系碩士班
科    目：離散數學
考試時間：90分鐘【08:20 − 09:50】
總    分：100分
· 注意：不必抄題，作答時請將試題題號及答案依照順序寫在答卷上；限用藍色或黑色筆作答，使用其他顏色或鉛筆作答者，所考科目以零分計算。(於本試題紙上作答者，不予計分。)
1、 名詞解釋（每題5分，共20分）
1. Define the following terminologies with regard to relations:
a. Partially ordered set (poset)

b. Topological sorting

2. Define the following tree terminologies:

a. Decision tree

b. Spanning tree
3. Deterministic Finite State Machine
4. Approximation Algorithm
2、 問答計算與證明（每題10分，共80分）
1. Given the graph shown below.


(a) Use a breadth-first search to find a spanning tree with root e for the graph.

(b) Based on the tree constructed in (a), answer the following questions:

(i) If the tree is an m-ary tree or not? If yes, m=?

(ii) If the tree is balanced or not? Why or why not?

(iii) What is the height of the tree?

2. Show that a cut set of a graph must have at least one edge in common with any spanning tree of this graph.

3. Refer to the graph shown below:

(a) Represent the graph using an adjacency matrix.

(b) Find the number of paths between c and d in the graph of length 4.
4. How many different channels are needed for 6 stations (A,B,C,D,E,F) located at the distances shown in the table, if two stations cannot use the same channel they are within 150 miles of each other?

	
	A
	B
	C
	D
	E
	F

	A
	-
	85
	175
	200
	50
	100

	B
	85
	-
	125
	175
	100
	160

	C
	175
	125
	-
	100
	200
	250

	D
	200
	175
	100
	-
	210
	220

	E
	50
	100
	200
	210
	-
	100

	F
	100
	160
	250
	220
	100
	-


5. Given an undirected graph G=(V,E) with a negative length function on the edges, a bottleneck minimum spanning tree (BMST) problem is to find a spanning tree of G such that the length of largest edge is minimum among all possible spanning trees of G. Prove or disprove that an optimal solution of the minimum spanning tree (MST) problem is an optimal solution of the BMST problem.

6. Use the pigenhole principle to show that a language L = {akbk, k(0} is not regular.

7. Prove that the set of rational numbers is countable.

8. How many different binary trees you can build with n vertices?


































不得使用計算機或任何儀具。
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