
Math 262a — Topics in Combinatorics — Fall 1999 — Glenn Tesler
Homework 2 — October 13, 1999

1. Facts about q-hypergeometric series. (They are all easy to prove.)

(a) Here’s a reason for the factor
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How do these follow from the q-binomial theorem, series form?

(c) Also define

sinq(x) =
eq(ix)− eq(−ix)

2i
Sinq(x) =

Eq(ix)− Eq(−ix)
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cosq(x) =
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Prove

lim
q→1−

eq (x(1− q)) = lim
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Eq (x(1− q)) = ex

eq(x)Eq(−x) = 1

sinq(x) Sinq(x) + cosq(x) Cosq(x) = 1

sinq(x) Cosq(x)− Sinq(x) cosq(x) = 0

2. (a) Find the complete solution to the recurrence equation

f(n+ 3)− 8f(n+ 2) + 21f(n+ 1)− 18f(n) = 3n (n ∈ N) (1)

(b) Find the solution when f(0) = 0, f(1) = 1
6 , f(2) = 2.

(c) What is the complete solution to (1) if n ∈ R?

(d) What is the complete solution (for n ∈ N) if both sides of (1) are multiplied by n− 100?

3. Sister Celine’s method.
(a) Find the k-free recurrence for the summand of
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and apply Sister Celine’s method to evaluate the sum.

(b) Use Koepf’s software, as demonstrated in the worksheets chap4.mws, exer4.mws, and in
the text of Chapter 4, to do these problems.

Koepf # 4.1(2.2,2.3), 4.5, 4.11(a), 4.15(a,c), 4.18.


