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(1) The q–binomials fulfill the equation[
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for all n ≥ m ≥ k ≥ 0. Prove this via the model on Fq subspaces for q–binomials.
Can you give other proofs?

(2) How many different chains of length n of nested subspaces of Vn(q) exist?

(3) Show the q–analogue of the LYM inequality:

n∑
k=0

pk(A)[
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] ≤ 1

(4) How many pairs (X,Y ) of distinct subset of [n] with X ⊂ Y ⊆ [n] exist?

(a) Count the pairs.

(b) Give a generating function of the form Q(z)
P (z) with polynomials P and Q.

(c) Prove the following equation bijectively:

n∑
k=0

(
n

k

)
(2k − 1) = 3n − 2n

(5) Show that every finite poset is isomorphic to the containment order on some family
of sets.

(6) Let B ⊆
([n]
k

)
.

(a) Show the lemmata from the lecture:

| 5 B| ≥ n− k

k + 1
|B| for k < n and

| 4 B| ≥ k

n− k + 1
|B| for k > 0.

(b) Show Sperner’s theorem using (a). Especially notice that |B| < | 5 B| for
k < n−1
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