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You need to show all your work.

1.

2.

(10 points) Prove the recurrence {Z] — qn—k [T; : H N {n ; 1} .
q g g

(10 points) Find the generating function F(z) with [z"]F(z) = } | G;) (n ' Zk) '
- _

(10 points) What combinatorial 51gmf1cance has the n-th coefficient in the
product [ [(1+ z*)?
1

(10 points) Let h,,I be the number of ordered set partitions of {1,...,n}.
Compute ) 2 o

n>0

(15 points) A permutation ¢ € S(n) is an involution if o> = id, that is, if
all cycles have length 1 or 2. Prove for the number i, of involutions the
recurrence i,y = iy + niy—1 (fop = 1). What is the number of fixed-point-
free involutions?

(15 points) In an election, exactly n persons vote for candidate A and » peo-
ple for candidate B. They throw their ballots into the ballot box one after the
other. Show that the number of possible ballot lists in which at any stage
the number of votes for A is at least as large as that for B equals the Catalan
number C,,.

(15 points) Interpret {*(a, b) for a poset P, and compute g* for the chain C,
and the Boolean poset B(n).

(15 points) How many patterns do we obtain when we color the 12 edges of
a cube with 2 different colors?




