九十七學年度第二學期 離散數學 期中考 (範圍：小考1及Ch3, Ch4.1) 
班級：                   學號：                    姓名：                   

1. (4%) Determine the truth values of these statements if the domain for all variables is the set of all integers.
(a) (x (y ( xy =  )          (b) (x (y ( xy = )           
2. (4%) (True or False)  {a, {a}} ( {a, {a, {a}}} ?             
3. (6%) Let A i = {1, 3, 5, …, 2i1} for i = 1, 2, 3, ….  
(a) What is the set A 4 ?                      (b) What is the set 
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4. (6%) What is the value of the sum 
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? （列出計算過程）
5. (10%) Provide a simple formula for the term an of the integer sequences that begins with the given lists:  
3, 5, 8, 12, 17, 23, 30, 38, 47, …. (首項為a1，用來表示an的公式不可出現an1) （列出過程）

6. The following is the binary search algorithm. 
(a) (14%) Input x = 3, a1= 1, a2= 3, a3= 5, a4= 8, a5= 11, a6= 12, n=6, and find the output by listing all the 
        steps. (請詳細紀錄變數在每一步驟的值)
(b) (3%) How many comparisons are used in (a) ?        
(c) (3%) What is the time complexity of this algorithm? O(   )
                                     
7. (10%) Give as good a big-O estimate as possible for the function f (x) = (2x2 + x2logx) (2x + 1).
8. (10%) How many zeros are there at the end of 50!?

9. (10%) How many divisions are required to find gcd(34, 21) using the Euclidean algorithm?

10. (20%) Use mathematical induction to show that 
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 for all nonnegative integers n.

Procedure binary_search(x: integer, a1, a2, …, an : increasing integers)


i := 1�j := n


while i < j


    m := ((i+j)/2(�if x > am then i := m+1�else j := m


end


if x = ai then location := i


else location := 0


{location = i if x = ai, location = 0 if x is not found.}
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