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1. [5]Show that S(8n, 8n− 2) and s(8n, 8n− 2) are even numbers, for all n.

2. [5]Show that

S(n, n− 2) =
(

n
3

)
+ 3
(

n
4

)
.

3. [5]Find a recurrence relation involving the terms s(n, k), s(n− 1, k− 1), and s(n− 1, k).

4. [5]Calculate the numbers S(5, k) for all k.

5. Solve the recurrence relations:

(a) [2]an = 3an−1 + 3an−2 − an−3 subjected to the conditions a0 = a1 = 1 and a2 = 2

(b) [3]an = an−1 + 9an−2 − 9an−3 subjected to the conditions a0 = 0, a1 = 1 and a2 = 2

6. [5]If the recurrence relation an = can−1 + dan−2 has a general solution of the forme an =
A3n + B6n, then find the values of c and d.

7. [5]Solve the recurrence relation

an = 5an−1 − 6an−2 − 4an−3 + 8an−4

for n = 4, 5, 6, . . . subjected to the initial conditions a0 = 0, a1 = 1, a2 = 1 and a3 = 2.

8. [5]Let f (x) be the generating function for the sequence {an}∞
n=0. Show that f (x) has an inverse

iff a0 6= 0.

9. Let f (x) be the generating function for the sequence {an}∞
n=0. What is the generating func-

tion for the following sequences?

(a) [1](0, 0, 0, 0, a0, a1, a2, . . . )

(b) [2](a1, a0, a2, a3, . . . )

(c) [2](a0,−a1, a2,−a3, . . . )

10. [5]The recurrence relation for {an}∞
n=1 is given by

an+1 =

{
2an , if n is odd,
2an + 1 , if n is even,

with the initial condition a1 = 1. Show that the recurrence relation can be written in the
form an+2 = an+1 + 2an + 1 and then solve it.

11. [5]Show that the generating function of the sequence an = n2 is given by x2+x
(1−x)4 .

12. Let pk(n) denote the number of partitions of n into k parts. Prove the following.

(a) [1]
m

∑
k=1

pk(n) = pm(n + m).

(b) [2]pk(n) = pk(n− k) + pk−1(n− 1).

(c) [2]pn(2n) = p(n).

13. [5]Using Theorem 13.2.2., calculate p(10).


