國立臺灣師範大學資訊工程學系

九十六學年度第二學期

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. (12 分) Give a recursive definition of the sequence 
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2.  (10分) Let 
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 denote the nth Fibonacci number. (a) Give the recurrence relation for the sequence of Fibonacci numbers. (b) Let
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. Show that 
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, where n is a positive integer.
3. (10分) In three-valued logic, the truth, falsity, and indeterminacy are denoted by 1, 0, and 1/2, respectively. The negation 
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 of a proposition a is defined as 
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 are defined in the following table. 

	a   b 
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	0   0
	0   0   1   1

	0  1/2
	0  1/2   1  1/2

	0   1
	0   1   1   0

	1/2   0
	0  1/2  1/2  1/2

	1/2  1/2
	1/2  1/2   1   1

	1/2   1
	1/2  1   1   1/2

	1    0
	0   1   0   0

	1   1/2
	1/2   1  1/2  1/2

	1    1
	1   1   1   1


Determine the truth values of each of the following logic expressions for all combinations of truth values of logic variables a, b, and c.
(a) 
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4. (18分) Define the Boolean operators 
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 and 
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, which operate on pairs of bits, as  
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A matrix with entries that are either 0 or 1 is called a 0-1 matrix. Let 
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 be two 0-1 matrices. Their Boolean product is denoted by 
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   (a) Let 
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  (b) Let 
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. Give a solution for the equation
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5. (10分) How many numbers must be selected from the set {1,3,5,7,9,11,13,15} to guarantee that at least one pair of these numbers add up to 16? Please explain or prove your answer.

6. (a) (10分) How many bit strings (strings of 0's and 1's) are there of length 7 that have more 0's than 1's?
(b) (10分) Find the number of permutations of 1, 2, . . . , 8 that begin with 52 or end with 387.
7. (a) (10分) Suppose you begin with one pair of newborn rabbits. At the end of the third month, and at the end of every month thereafter, they give birth to two pairs of rabbits. Each pair of offspring reproduces according to the same rule. Assume that none of the rabbits die. Let fn be the number of pairs of rabbits at the end of month n, just after the new pairs have been born. We have f1=1, f2=1, and f3=3. What is the recurrence relation for fn?
(b) (10分) Please solve the Linear Recurrence Relation:


an = 2an−1 + 3an−2, a0 = 0, a1 = 1.
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