九十五學年度第二學期 離散數學 期中考 (Ch1.1 ~ Ch3.3) (資一甲乙)
班級：                   學號：                    姓名：                   

1.(翻譯，5%) The time complexity of an algorithm can be expressed in terms of the number of operations used by the algorithm when the input has a particular size.


2. (8%) Show that the implication ((p ( q) ( (p ( q) is a tautology without using truth tables. 
(用truth table做至多給4分)
3. (4%) Determine the truth value of each of the following statements if the domain for all values is the set of all integers.
(a) (n (!m ( n m = 0 )                          (b) (m ( n ( p ( p = m n) / 2 )         
4. (4%) Determine whether each of these statements is true or false.
(a) {2, {2}} ( {2, {2, {2}}}                (b) ( ( {(, {(}, {(, {(}}}              
5. Let A i = {i, i1, …, i1, i} for i = 1, 2, …. (a) (2%) What is the set A2 ?                   
(a) (4%) What is the set 
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6. (8%) Provide a simple formula that generates the terms of an integer sequence that begins with the given list:  
5, 9, 15, 23, 33, 45, 59… (不可用an1來表示an，且首項為a1 )

7. (10%) Describe an algorithm for finding the smallest number in a finite sequence of integers, say a1, a2, …, an.

8. (a) (10%) List all the steps used to search for 10 in the sequence 1, 3, 4, 7, 9, 11, 13 using the following Linear_search algorithm.
(b) (5%) How many comparisons are used in (a) ?        
(c) (15%) Analyze the average-case performance of the Linear_search algorithm, if the case that x is not in the list has probability 1/3, and if x is in the list it is equally likely to be in any position.




9. (10%) Using the bubble sort to sort 7, 9, 5, 2, 3, showing the lists obtained at each step.




10. (15%) Find the least integer n such that f (x) is O(xn) for each of these functions:
(a) f (x) = 2x3 + 5xlogx
(b) f (x) = (2x3 + 5xlogx) / (x2 + 2x).
(c) f (x) = (2x + 5x3logx) / (x2 + 2x).


Procedure Linear_search(x : integer; a1,a2,…,an : distinct integers)


i := 1


while (i ( n and x ( ai)


    i := i + 1


if i ( n then location := i


else location := 0





Procedure Bubblesort (a1, a2, …, an : real numbers with n ( 2)


for i := 1 to n1


for j := 1 to ni


    if a j > a j1 then interchange a j and a j1


{ a1, a2, …, an  is in increasing order}








(背面尚有試題)
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