Math 249
Assignment 2
Due: Wednesday, January 26

1. Suppose we have a circle with 27 distinct points marked on it. Determine the number of
ways these 27 points can be joined by n chords, such that each point is on a chord. (Induc-
tion will do it.) Then determine a recurrence for the numbers of ways we can join the 2n
points by n chords that do not cross and and cover each point on the circle.

2. By considering the coefficients in the series
A +x)%1+x)?,

prove the Chu-Vandermonde identity
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3. In the lectures we derived a bijection from permutations of {1,..., n} to the Cartesian prod-

uct of sets. Using this, determine the generating series for the number of permutations of
{1,..., n} weighted by the number of inversions.

4. Let g be a variable. Define [n] by

and define [n]! by [0]! =1 and
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(Note that [}] = [,",]. We call [n]! the g-factorial function and [}] the g-binomial coeffi-
cient.) Prove that
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5. Show that .
(1= g @nly!

and using this express [} ] ;-1 s a power of g times [1]. Finally derive a second recurrence

for 7], analogous to the one in the previous exercise.



