九十八學年度第二學期 離散數學 期末考 (範圍：小考2及§5.1 ~ §8.1)
班級：                   學號：                    姓名：                   

1. (7%) Give as good a big-O estimate as possible for the function f (x) = (2x + 3x3)/(x2 + 3).
2. (10%) Use mathematical induction (歸納法) to show that  2+4+6+…+ (2n2) + 2n = n(n+1)  for any integer n ( 1.
3. (a) (10%) Give a recursive algorithm for finding the nth term an of the sequence defined by a1=4, a2=1, and 
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 for n ( 3. (寫出遞迴演算法)  
(b) (3%) What is the value of a5?        
4. ternary string: 表示由0, 1, 2構成的字串
(a) (15%) Find a recurrence relation(遞迴關係式) for the number of ternary strings of length n that do not contain three consecutive(連續) 1s.
(b) (5%) What are the initial conditions(初值)?


5. (5%) How many permutations(排列) of the letters ABCDEFGH contain the strings BAE and CG? 
6. (5%) What is the coefficient of x5y10 in the expansion of (3x – 2y)15?
7. (15%) Find the solution to an = 3an1  2an2 with a1=5, and a2=1. (需寫過程並驗算)
8. Let R be the relation defined on the set A={1, 2, 3, 4, 5}such that (x, y)(R if and only if x  y ( 1. 
(a) (10%) 將R用三種形式(set, matrix, directed graph)分別表示出來.
Sol: (i) set: R={ (2,1), (3,1),                                                                  
                                                                                   }
(ii) matrix:                                 (iii) digraph






(b) (15%) Determine whether R is reflexive, symmetric, antisymmetric, and/or transitive. (須說明原因)









(背面尚有試題)
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