臺北巿立教育大學

九十七學年度研究所碩士班入學考試試題
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；限用毛筆、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、問答題

1. (20%, 2% for each)

Let a, b, c and n be integers. For each of the following statements, determine whether it is true or false. If it is true, please give your explanation; otherwise, you should correct the statement or give a counterexample.
(a) There are 
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 ways to distribute 7 identical balls among 5 distinct boxes.

(b) (a mod n)((b mod n) ( (a(b) (mod n) 

(c) If (a(b) ( (a(c) (mod n), then b ( c (mod n)

(d) The number of elements in a finite field is a prime.

(e) ((X(Y)
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(~X(Y)) ( Y.

(f) (a(b (a>b ( a2 > b2).
(g) The negation of (x(y [(x < y) ( (z (x < z < y)] is (x(y [(x ( y)
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(x ( z)
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(z ( y)].

(h) (Z, +) is a commutative semigroup where Z is the set of all integers.

(i) A string a1a2 … an over ( is called a palindrome if a1a2 … an = anan(1 … a1. The set of palindromes over ( is a regular language. 

(j) The number of positive divisors of 111540 is the same as that of 13860.

2. (10 %; 4, 3, and 3 % for (a), (b) and (c) respectively) 
Let Tn denote the number of movements of discs in the Hanoi Tower problem with n discs.
(a) Design a recursive algorithm to solve this problem.

(b) Design a recurrence relation with respect to n to formulate the number of steps needed in the recursive algorithm in (a). 
(c) Solve the recurrence relation in (b) to obtain the time complexity of the algorithm in (a) in terms of the big-O notation.
3. (10%.) 
Consider the poset (S, R) where S
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{1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60} and R is the relation of divisibility.
(a) Please draw the Hasse diagram of (S, R). 

(b) Show that (S, R) is a lattice.
4. (15%.) 

Give definitions for the following terms:

(a) Group

(b) Hamiltonian path

(c) Eulerian circuit
(d) Graph isomorphism
(e) finite state machine
5. 遞迴式[image: image7.png]


；求此遞迴式的
解。(15%)
6. 假設手中有20張卡片及12個信封(上面有編號1-12)，請問：
(a)假如20張卡片都不一樣，那麼將20張卡片放入信封的方法總
共有多少種？ (5%)

(b)假如20張卡片都一樣，那麼將20張卡片放入信封的方法總共
有多少種？ (5%)

(c)假如20張卡片都一樣，而且每個信封至少要放一張卡片，那麼
將20張卡片放入信封的方法總共有多少種？ (5%)
7. (a)Give the adjacency matrix for the following graph G.(5%)



(b) How many paths of length 3 between A and B? (5%)
8. Compute 57213  mod 71 (5%)
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