臺北巿立教育大學

九十八學年度研究所碩士班入學考試試題
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所    別：資訊科學系碩士班
科    目：離散數學
考試時間：90分鐘【13:30 − 15:00】
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。)
一、名詞解釋(每題3分，共15分)
1. The Pigeonhole Principle

2. A Hamiltonian cycle

3. A bipartite graph

4. A full binary tree

5. The finite state machine
二、問答與證明
1. A tromino is an L-shaped tile formed by 1-by-1 adjacent squares. Prove that a 2n-by-2n chessboard with one missing square (anywhere on the board) can be covered with trominos. Trominos should cover all the squares except the missing one with no overlap.(10分)
2. How many solutions does x1+x2+x3=11 have, where x1, x2, and x3 are nonnegative integers with x1(3, x2(4, and x3(6?(10分)
3. (a)請畫出能接受regular expression (" ( Not (") | " " )* ")的transducer (DFA) (10分)
(b) """"、"""、""Test""、"""Test""、"""Test"""字串之中有哪些能被接受？哪些不能被接受？請說明接受的結果或是不能接受的原因。(5分)
4. (10分)

(a)Give an example of relation R on a set A={1,2,3,4} such that R is (i)symmetric and antisymmetric;

(ii)neither symmetric nor antisymmetric. 

(b)Determine whether the relation for the directed graph shown below 
is reflexive, symmetric, antisymmetric, and/or transitive.
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5.Assume that in a group of six people, each pair of individuals consists of two friends or two enemies. Show that there are either three mutual friends or three mutual enemies in the group.(10分)
6. Determine whether the following graph is bipartite, justify your answers.
  (10分)

7.(10分)

(a)
List all the permutations and 4-combinations of the set {1,2,3,4,5,6} in lexicographic order .

(b)Develop an algorithm for generating the r-permutations of a set of n 
elements.

8. Construct an optimal prefix code for the following set of weights: 1, 2, 4, 5, 6, 9, 10, 12.(10分)
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