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1. (5%) Consider
XX+t x,=r,
where a<x, <b for 1<i<n. What is the generating function for the number
of integer solutions to the above equation (where the desired count appears as the
coefficient of x, where r=0,1,...)?

2. (5%) What is the number of functions from {1,2,....n}" to {1,2,...,i}j ?

3. (10%) Consider
X, +x, toetx, <P,
where x, 20 for 1<i<n. Whatis its number of nonnegative integer solutions

when n=4 and r=28?

4. (10%) Derive the solution for a, that satisfies the recurrence equation
a,=3a,,+n with a,=1.

5. (10%) The generating function in partial fraction decomposition for the above

recurrence equation is . (Note that expressions like
x-8 9
(x— 3)2 x—1

are not partial fraction decompositions.}

6. (10%) Prove the following inequality:

[Ln';zﬂzz_r:

where 2<n.
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7. (10%) If the polynomial function f(z) = az? + bz® + c2® + dx + e satisfies

f(—2) = 150
F(=1) = 16
f0) = 2
f(1)y = 18
f(2) = 166,
then a, b, c,d, e are , , . , , Tespectively.

8. (10%) The nullities of the matrices BBT — Al for A =10,1,2,3,4

0 ¢ 1 0O
-2 0 0 0
B=|0 0 0 0
0 0 0 -1
[0 0 -1 0]
are ; ) ) ; , respectively.
9. (10%) Let
200 2
A ¢ 000
0000
200 2
Let
1 0
U= 0 ! ca,b,c€ER
1 0
0 i
The numbers of elements —2, — 2 in a matrix B with

Az fz el
Bz =
0 ifzeUL

are , , , , , respectively.
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10. (10%) If

0 -05 0 0 0
A= 0 0 0 0 0 ,

6 0 0 0 -05

0 0 0 -1 0

then the numbers of elements —2, —1, 0, 1, 2 in a matrix B with

ABA = A
BAB = B
(ABYY = AB
(BA)YY = BA.
are , , , , , Tespectively.

11. {(10%) The numbers of elements 0, 1, 2, 3, 4 in a Jordan normal form of the matrix

4 4 2 1

A= 0 0 -1 -1
-1 -1 2 0
1 1 -1 1
are ) ) ) ) , respectively.
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