國立臺灣師範大學資訊工程學系

九十七學年度第二學期

博士班資格考

考試科目：離散數學

總分一百分

請在答案卷作答，在題目卷上作答不予計分
1. (15 分) Let n be a positive integer.  Show that any 2n(2n chessboard with one square removed can be tiled using L-shaped pieces, where each pieces cover three squares at a time. 
2. (1) (10分) Use resolution to show that the compound proposition
   (P ( Q) ( ((P ( Q) ( (P ( (Q) ( ((P ( (Q) is not satisfiable.
(2) (10分) Translate each of these statements into logical expressions using predicates, quantifiers, and logical connectives.

(a) Everyone is your friend and is perfect.

(b) All your friends are perfect.

(c) At least one of your friends is perfect.
(d) Not everyone is your friend or someone is not perfect.

3. (1) (10分) Find a formula or rule for the nth term of a sequence related to the prime numbers or prime factorizations so that the initial terms of the sequence have
   these values. 
   (a) 0, 1, 1, 0, 1, 0, 1, 0, 0, 0, 1, 0, 1, …. 
   (b) 1, 2, 2, 3, 2, 4, 2, 4, 3, 4, 2, 6, 2, 4, ….
(2) (5分) Use the Euclidean algorithm to find gcd(1001, 1331). 

4. (10分) Solve the recurrence relation 
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 together with the initial conditions a0=4, a1=10.
5. (10分) Find all solutions of the recurrence relation 
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6. (15分) How many license plates consisting of three letters followed by three digits contain no letter or digit twice? (Assume that no letter or digit is excluded.)
7. (15分) Suppose that a Bayesian spam filter is trained on a set of 1000 spam messages and 400 messages that are not spam. The word “opportunity” appears in 175spam messages and 20 messages that are not spam. Assume that it is equally likely that an incoming message is spam or not spam. Would an incoming message be rejected as spam if it contains the word “opportunity” and the threshold for rejecting a message is 0.9? Please explain how you reach the conclusion.
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