國立臺灣師範大學資訊工程學系

九十七學年度第一學期

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. (3分) The recurrence relation for the sequence of Fibonacci numbers is 
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. Find the smallest Fibonacci number that is a perfect square.

2. (6分) Given 
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, based on this formula find (a) 
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. Please give the details of derivations.

3. (6分) (a) Is the set of real numbers a countable set? (b) Is 
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 a rational number?
(c) Are 
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 equivalent? 
4. (3分) How many elements does the set P({(, a, {a}, {{a}}}) have?
5. (4分) Determine whether each of these statements is true or false.
(1) {0} ( (,  (2) {0} ( {0},  (3) {0} ( {{0}},
(4) {(} ( {(}.

6. (8分) Find the values (1) 
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 and (2) 
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 if x is a real number with |x|<1.

7. (6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?

(1) 0, 1, 1, 0, 1, 0, 1, 0, 0, 0, 1, 0, 1, …., (2) 1, 2, 2, 3, 2, 4, 2, 4, 3, 4, 2, 6, 2, 4, ….
8. (4分) Find these values. (1) 
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9. (4分) f(x) and g(x) are functions from the set of integers to the set of positive integers. Determine truth values of “the function is one-to-one” and “the function is onto” for each function in the following table.

	
	the function is one-to-one
	the function is onto

	f(x)=|x|+1
	
	

	g(x) =x2+1
	
	


(e.g., fill in “True” in the blank of the first row and the first column if f(x) is one-to-one, or “False” if f(x) is not one-to-one.)
10. (6分) What is the effect of doubling x on the value of (a) a linear function and (b) a quadratic function?

11. (14分) The generating function for the sequence 
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 of real numbers is the infinite series
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Find a formula for generating function for:

(a) 1, 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, . . .

(b) 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 0, 1, 0, 0, . . . (Note that this is the same sequence as in (a), except that it begins with an extra pair of 0’s.)
12. (14 分) A bakery sells four kinds of cookies: chocolate, jelly, sugar, and peanut butter. You want to buy a bag of 30 cookies. Assuming that the bakery has at least 30 of each kind of cookie, how many bags of 30 cookies could you buy if you must choose:

(a) at least 3 chocolate cookies and at least 6 peanut butter cookies.

(b) exactly 3 chocolate cookies and exactly 6 peanut butter cookies.
13. (10分) You draw 2 cards, one at a time without replacement, at random from a deck of 52 cards. Find:

(a) p(second card is a Jack | first card is a Jack)

(b) p(second card is red | first card is black)
14. (12分) Let R be the following relation on the set of real numbers:



aRb ↔ 
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 is the floor of x.

Determine whether R is:

(a) reflexive, 
(b) symmetric, 
(c) anti-symmetric.
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