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Q1: (33pts) Let a,m, n, p be positive integers. How many integer solutions
are there to

x1 + x2 + · · · + xm = n

which satisfy xi ≥ a for i = 1, 2, . . . , p and xi ≥ 0 for i = p + 1, p + 2, . . . ,m.
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Q2: (33pts) Use the inclusion-exclusion formula
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to show that the number of permutations π(1), π(2), . . . , π(n) of [n] which
satisfy π(i + 1) 6= π(i) + 1 for i = 1, 2, . . . , n − 1 is

n−1
∑

k=0

(−1)k

(

n − 1

k

)
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Q3: (34pts) The sequence a0, a1, . . . , an, . . . satifies the following:
a0 = 1, a1 = 4 and

an − 4an−1 + 4an−2 = 0

for n ≥ 2.
Determine the generating function a(x) =

∑∞
n=0 anx

n and hence find an.
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