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1. (10 points) Find integers a and b such that

i a(y) (1)

for all m. Then use it to find the sum the series 12 + 22 + ... + n?.

. _ _ _ n+1 n+1\ _ n(n+1)(2n+1)
Answer: a=_ 2 b=_1 12422+ ... +n®= 2( 5 )+( 5 )_f

2. (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

RERA—RIRZER 52 5RhE © 2) B THREZEDEER =RERTEEIME > DREESDIRE ?
b) %7 THEMREERER =RALORINE - NAZEZ /DR ?

Answer: (a) 4*24+1=9 (b) 13*34241=42

Solution :

—EIIRER 52 SRIZTeAE > EARAMETER (B’Hk -~ AL0 ~ /1R ~ 81E) - BRBIERH 13 &
RERIBLEN -

(a) RA=RERRIER = MEER > BIERSZMKk =2x4=28"
(b) RBE=FRALD = AL ORSMR » Ht=1EtBRZE 135k -
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3. (10 points) In a standard deck of 52 playing cards, (a) how many different types of full houses
are there (consisting of three cards of the same rank and two cards of another rank), and (b)
how many different types of straights are there (consisting of five consecutive cards in any suit,
ranging from A, 2, 3, 4, 5t0 9, 10, J, Q, K)? E—EI1Z2ZER] 52 sREREP > (a) BZDERE
MEEE (A=3RERREANEN MRS —BEAEAERR) - UK (b) BZVERENIEF (B
EEEENRREENBARGAEN > " A~2-3 4 55910~ J-~Q K)?

Answer: (a) (7)(5) (7)) =3744  , (b) 9 x (4> —4) = 9180

1 1

Solution :

(a) %538 T=IRIEEIBHBNAOME) HOSHE - FIRETEE (V)() - BAR LIS
FRUGEIAEIBLENSHE) MBS - BIEELER (12)()) -

(b)(i) TRIEEELESNIIE - BEH [A,2,3.45), [2,3,4,5,6], [3,4,5,6,7], [4,5,6,7.8], [5,6,7,8,9,
[6,7,8,9,10], [7,8,9,10,J], [8,9,10,J,Q)], [9,10,J,Q,K] £ 0 & - {EEBITIAEIES 45 -

(b)( i) EREBREIET > MASEIEIR (RREGHBERTCERRM) AUEH 9 BRI
kL TEBRIPIREMES 4° -4 -

BERESERIZYRIRE » B (b)(i) hE# |

4. (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

FE 2579 BIREES {1,2,3,4,5,6, 7,8, 9} B9 4+-FENFHFNPMELE L ?
Answer: 86

Solution -

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

0)-C0)-037)-02)-07)
()-0)-6)-6)-0)

“A150 413!
—86
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5. (10 points) A student has 35 days to prepare for an examination. From past experience she
knows that she will require no more than 53 hours of study. She also wishes to study at least 1
hour per day. Show that no matter how she schedules her study time (a whole number of hours

per day, however), there is a succession of days during which she will have studied exactly 16

hours.
—EZ4 A 35 RAREREZH - *E?FLXGEE’J%% % - W EIE R FREREAEIE 53 /)BT » it
THEEZMBREVDER—E/NEGNE - 500 © Bt EETHHMNESTE (BRIORER

B —EREU\E) - #FEE ,.EE’J%AzﬂE FEHRE > IeiFIzT 16 /RIS -

Solution :

Similar to textbook page 71, section 3.1 application 4.

6. (10 points) Determine the mobile integers in
3TTe5%2 7

and then use the algorithm for generating the next six permutations.

Answer: the mobile integers are 7,6

1)_ 7376597 @ 7315694
3)_ 3715624 .(4)_ 3175624
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7. (10 points) Determine the number of integral solutions of the equation
r+y+z+w=21

that satisfy

Amswer: (55) = [(7) + () + (5) + (I +[6) + ) + () + () + ()] =96
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8. (10 points) Construct a permutation whose inversion sequences are 6, 4, 4, 3, 1, 1, 2, 0, 0.

Answer: 856423197

9. (10 points) Find the remainder of z'%° — 1 divided by (z + 1)3.
o 210 — 1 BRBA (24 1)% B9ERTC

Answer: (")) (z +1)* = (") (z + 1) = 495022 + 9800 + 4850

Solution :

1,10 .I' + 1) 1)100

100
100 100 k k
- 1)F | -1
( — (100 k) (z+1)

_ (:i (10308 k) )00 (g 4 1)’*) + (é (101)00 k)(1>100—k(x+ 1)k> —1

=(r+1)* x F(z) + ((:c +1)° — (19090) (z+1)+ (12()) (z+ 1)2> -1
(x+1)° x F(x) +1—100(z + 1) +4950(x + 1)* — 1

(z+1)° x F(z) + (49502 + 9800z + 4850)
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10. (10 points) Show that if n + 1 distinct integers are chosen from the set {1, 2, ... , 3n}, then
there are always two which differ by at most 2.

AEHA  MRMEES 1,2, .., 3n FEET n + 1 BFEANEE > MEEEHPREFEME
HEABB 2 -

Solution :

Ch 3, problem 5.
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11. (10 points) Use combinatorial reasoning (4HSEEEE) to prove the identity.
Y

n n A
(1) +2(2) (1) e
ps. REEEIREHRE—F D8 RANND °

Solution :

Ch 5, eq. (5.8) LERBERE !

2% , R , MTHREARIRE

Question: 1 2 3 4 5 6 7 8 9 10 11 | Total

Points: 10 10 10 10 10 10 10 10 10 10 10 110

Score:




