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

=) ()

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

Answer: a = b= 124924 42 =
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2. (10 points) A bakery sells six different kinds of donuts, includes original, glazed, chocolated,
banana milk, mango and strawberry. If the bakery has at least a dozen of each kind, how many
different options for a dozen of donuts are there? What if a box is to contain at least three of
chocolated donuts and two strawberry donuts?

—REABEHENEREREHEE - OKZRK - 185 ~ I5=H  FEEF)  ERRES -
NRZIESEREREDE—T (12 @) > AR (a) PIREECH A Z DT AR EITEIRRVEHEHE ? (b)
MREFEEVEF=—EILRENOKIREESORN - XEZ0E?

Answer: (a) , (b)
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3. (10 points) Twenty-four different books are to be put on six book shelves, each of which holds
at least twenty-four books. Ei§ 24 AARENENE 6 BEZE L » BREISBSEE/DEEN 24 & -

(a) How many different arrangements are there if you only care about the number of books on
the shelves (and not which book is where)? MR REAOER LENHE (MAEOMASE
IMESZE L) - BER ZDEREREE ?

(b) How many different arrangements are there if you care about which books are where, but
the order of the books on the shelves doesn’t matter? dREOIBASHRERESZE L > BR
FOEESRLNIER - BERZDEARIEEE ?

(c) How many different arrangements are there if the order on the shelves does matter? #5R

EEEREEEELNIER - PEXE S DERENERE 2

Answer: (a) (b) (c)
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4. (10 points) A student has 37 days to prepare for an examination. From past experience she
knows that she will require no more than 60 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 13

hours.

—BEER 37 RARERESH - *ETJ%L‘MIE’JZ% % > WANE LRV IR FEFEAEE 60 /T > it
BB REDEIRZ—E/NFNE - 201 - Rt EEZHtESHE (BRNIZER
B2 —EREHU)\Fr) - #FE Ei;ﬂ’]%&?i FEERRE > WISIFIZT 13 fE/)\EFRIE -
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5. (10 points) Construct a permutation whose inversion sequences are 3, 2, 1, 2, 0, 0, 2, 0, 0.

Answer:
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6. (10 points) How many permutations of 1, 2, 3, 4, 5, 6, 7 have (a) exactly 23 inversions? (b)
exactly 21 inversions? (c) exactly 19 inversions?

Answer: (a) (b) (c)
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7. (10 points) Determine the coefficient of r3xoxjz? in the expansion of

ETIRFEARPHE o3r,2i0? BIERIERE -
(a) (w1 + o + 23 + T4 + 15)1°
(b) (1‘1 — X9 + 3[E3 + T4 — 21L’5)10

Answer: (a) , (b)
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8. (10 points) Prove that if 11 integers are selected from among 1,2, ...,20, then the selection
includes integers a and b such that a—b = 2.

RERRNE 1.2, .20 RETE 11 EHF > MoETMUREENH PR EMBEH « R b FS
a—b=2-°
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9. (10 points) Use combinatorial reasoning to prove the identity

n n—1 n—1 n—1
= + + ...+
N1, Moy ey T ny — 1,n9, ..., ng ny,ne — 1,...,ng N1, Ny ey N — 1
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10. (10 points) Find the Ramsey number R(5,2) and explain why.
Answer:
5% , W NTHREARERER
Question: 1 2 3 4 5 6 7 8 9 10 | Total
Points: 10 10 10 10 10 10 10 10 10 10 100

Score:




