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You need to show all your work.

1. (10pts) Show that the number of partitions of n with all parts > 2 equals
p(n) — p(n—1).

2. (10pts) Let A, be the number of domino tilings of a 2 x n-rectangle. For
example, 4; =1, Ay = 2, A3 = 3. Compute A,.

3. (10pts) Determine 3, 5o (1) 2.

4. (10pts) Compute the Mébius function for the poset

!

thatis, 1 < 7,4 < j, 7 < 4,7 < 7, if i < 7 as natural numbers.

5. (15pts) Let s, be the signless Stirling numbers of the first kind.
Use the polynomial method to show that s,1161 = > 0y (;) 8ns. Can you
find a combinatorial proof?

6. (156pts) Let S, be the Stirling numbers of the second kind.
Verily Sy = > 191712021 ... ka1 where the sum extends over all solutions
of ay +as + -+ - 4+ a; = n in positive integers.

7. (15pts) Let hx(n) be the number of permutations in S(n) all of whose cycle
lengths are divisible by k. Compute hz(n).

8. (15pts) How many 2-colored face patterns of the cube exist when white and
black appear equally often? The same question with edges and vertices.
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