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1. (5 points) Find the sum

for all n.

Answer:  (r+1)"

Solution :
Ch. 5 problem 7.

Theorem 5.2.2, with x=r.

2. (5 points) Determine the coefficient of x3zoz322 in the expansion of

(321 — 29 + 23 + 24 — 25)".

Answer: (3_1_1400 ,) X 3% x (=2) x 1* x (—=1)? = —680400

Solution :
Similar with Ch. 5 problem 39.

Theorem 5.4.1, with y; = 321, yo = —229, Y3 = T3,Ys = T4, Y5 = —T5.
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3. (10 points) In how many ways can 13 indistinguishable apples and 2 orange be distributed
among three children in such a way that each child gets at least one piece of fruit?

Answer: (5) (11+371) + (3) (12+371) =507

1 3—1 2 3—1

Solution :

Case 1: hand out 2 orange for one child:

stage to do # choices
1 hand out 2 orange for one child (‘f)
2 give one apple to each of the other children 1
3 distribute remaining 11 apples to 3 children (11;_3; 1)

Case 2: hand out 2 orange for two children:

stage to do # choices
1 hand out 2 orange for two children (;)
2 give one apple to each of the other children 1

12+371)

3 distribute remaining 12 apples to 3 children ( .

Answer: (i’) (11;_31_1) + (;) (12;_31_1)

4. (10 points) Assume there is a standard deck of 52 cards. a) How many cards must be selected
to guarantee that at least three cards of the same suit are chosen? b) How many cards must
be selected to guarantee that at least three hearts are selected

Answer: (a) 4%241=9 | (b) 13*342+4+1=42

Solution :

—EIIRZER 52 SRIXTeAE > ERAMETERE (BHk -~ ALO ~ 1R ~ 81E) - BRBIERH 13 @
RERIBLEN -

(a) RA=RERRIER = MEEE > BIERZIMKk =2x4=28"
(b) BA=RLLD = ALORZMOR - At =RBtERZE 135& -
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5. (10 points) Given 200 integers ay, as, ..., Gogo, there exist integers r and s with 0 < r < s < 200
such that a,.1 + a,42 + ... + a, is divisible by 200. Less formally, there exist consecutive a’s in

the sequence ay, as, ..., asgy whose sum is divisible by m.

Solution :

Similar to textbook page 71, section 3.1 application 3.

6. (10 points) In which position does the subset 2579 occur in the lexicographic order of the
4-subsets of {1, 2, 3, 4, 5, 6, 7, 8, 9}7

Answer: 86

Solution :

By textbook Theroem 4.4.2 > n=9,r=4,a1 =2,a0 =5,a3 =7,a4 =9 °

()-C)-037)-02)-00)
() -()-6)-0)-0

T4l5l a3
=86
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7. (10 points) Determine the number of integral solutions of the equation
r+y+z+w=22

that satisfy

Answer: _(3) — [(9) + (8] x 2+ () x 4+ () + ()]~ () x 2] = 10




B TR FH—RERPE FEZ - Page 6 of 10 10/29/2025

8. (10 points) Compute the 6th derangement number Dg in any way you can.

Solution :

BRCiREEE T 5 XD !
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9. (5 points) Construct a permutation whose inversion sequences are 5, 3, 4, 5, 1, 3, 1, 0, 0.

Answer: _ 857291364

10. (5 points) What bit 8-tuple immediately follows 10011000 in the reflected Gray code scheme?.
Answer: 10001000
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11. (10 points) Show that if n + 1 distinct integers are chosen from the set {1, 2, ... , 5n}, then
there are always two which differ by at most 4.

Solution :

Ch 3, problem 5.
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12. (10 points) Show that an m-by-n chessboard has a perfect cover by dominoes if and only if at

least one of m and n is even.

Solution :

Chl problem 1, FiREE !
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13. (10 points) Use combinatorial reasoning (485 #2¥E) to prove the identity.
2;: n 2__ 2n
k) \n
k=0
p.s. KENEEIREHI4E 3 D8 - RBBMDD -
Solution :
Ch 5, eq. (5.16) LR AE |
5% , 12 , UTHREARIER
Question: 1 2 3 4 5 6 7 8 10 11 12 13 | Total
Points: D D 10 10 10 10 10 10 5t 10 10 10 110

Score:




