
Exercises Algebraic Combinatorics posted October 3, 2023

1. Prove that Lists(n, n) = Lists(n) for all n ∈ N.

2. Show that for all k ∈ Z and x ∈ R,(
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)
=
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)
+

(
x
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)
.

3. Give a combinatorial proof of

1 + 2 + · · ·+ (n− 1) =

(
n

2

)
, n ∈ N.

4. Give a combinatorial proof of

n∑
k=0

(
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k

)(
y

n− k

)
=

(
x+ y

n

)
, x, y ∈ R, n ∈ N.

5. Give a combinatorial proof of

(1 + x)n =
n∑

k=0

(
n

k

)
xk, x ∈ R, n ∈ N.

6. For n, k ∈ N, let c(n, k) denote the number of k element multisets on [n].

Show that c(n, k) =
nk

k!
.


