Discrete Mathematics Quiz 2 (Ch 4.2~Ch5.4)
班級：                   學號：                    姓名：                   

1. (15%) Prove that every amount of postage of 12 cents or more can be formed using just 4-cent and 5-cent stamps.

Pf:  投影片ch4-9
2. (15%) Prove that f 1 + f 3 … f 2n1= f 2n whenever n (Z+. (Note that f0=0, f1=1, and fn = fn1 + fn2)
Pf:  Let P(n) be the proposition that “f 1 + f 3 … f 2n1= f 2n”.
     (Basis) If n=1, f 1= f 2=1. 成立
     (Inductive) Suppose that P(k) is true, i.e., f 1 + f 3 … f 2k1= f 2k.
             Consider P(k+1): 
                   f 1 + f 3 … f 2k1 f 2k1= f 2k f 2k1 f 2k成立
             ( by induction, P(n) is true for each n (Z+.
3. (10%) Give a recursive algorithm for finding the nth term an of the sequence defined by a0=1, a1=3, a2=5, and 
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Pf:       Procedure alg_a(n: nonnegative integer)

          If n ( 2 then ans:= 2*n+1
else ans:= alg_a(n1) * alg_a(n3) + alg_a(n2)
{ return ans }
4. (10%) How many positive integers not exceeding 100 are divisible either by 3 or by 4?

Sol:   lcm(3,4) = 12
(100/3( + (100/4(  (100/12( = 33+258 = 50
5. (10%) How many strings of five decimal (十進位) digits have exactly two digits that are 4s?

Sol:   
[image: image2.wmf]3

9

2

5

´

÷

÷

ø

ö

ç

ç

è

æ


6. (10%) Show that if six integers are selected from {1, 2, …, 10}, there must be a pair of these integers with a sum equal to 11. 

Pf:  {1, 2, …, 10}可分為{1, 10}, {2, 9}, {3, 8}, {4, 7}, {5, 6}等五組，每組之和都為11。 
   任取6數，必有一組全取，此組之和當然還是11，故得證。
7. (10%) How many permutations of the letters ABCDEFGH contain the strings BA and CFG? 
Sol:  把BA及CFG各都視為1個letter，故共有5個letter排列，排法有5! 種
8. (10%) What is the coefficient of x9y6 in (2x3y)15?
Sol:   
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9. (10%) Prove that 
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, where m and n are integers greater than 2, by a combinatorial argument. (請給組合意義的證明，直接乘開最多給5分)
Pf:  (組合意義證明)
     全班有m男n女，欲從中選取2人，取法有
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故
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，得證。
(代數證明)(直接乘開)
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右式

左式


左=右，故得證
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