國立臺灣師範大學資訊工程學系

九十八學年度第一學期

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. (10分) What is wrong with this famous supposed “proof” that 1 = 2?

  Proof: We use these steps, where a and b are two equal positive integers.

	Step
	Reason

	1. 
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	Multiply both sides of (1) by a

	3. 
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	Subtract b2 form both sides of (2)

	4. 
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	Factor both sides of (3)

	5. 
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	Divide both sides of (4) by 
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	6. 
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	Replace a by b in (5) because a = b

	7. 
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	Divide both sides of (6) by b


2. (1) (10分) Please prove the following theorem.

Theorem: If a and r are real numbers and 
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(2) (10分) Let A be an invertible matrix. Show that 
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 whenever n is a positive integer.

3. (1) (10分) Give a recursive definition of the sequence 
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(2) (10分) Let 
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, find a formula for 
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 when n is a nonnegative integer and prove that your formula is valid.

4. (1)(10分) Show that if seven distinct integers are selected from the first 10 positive integers (that is, 1, 2, 3, …, 10), there must be at least two pairs of these integers with the sum 11 

(2)(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?
5. (15分) Find the number of permutations of 1, 2, . . . , 8 that begin with 52 or end with 327.
6. (15分) Use generating functions to determine the number of different ways ten identical balloons can be given to four children if each child receives at least two balloons. (You should derive the generating function).
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