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Exercise Set 2

Exercise 2.1 Show that for any nonnegative integer n, and any positive integer t, we have∑
k1,...,kt

(
n

k1, . . . , kt

)
= tn, (1)

where the sum is taken over all t-tuples of nonnegative integers k1, . . . , kt, such
that k1 + · · ·+ kt = n. (6 Punkte)

Exercise 2.2 Show that for any nonnegative integer n, and any positive integer t, we have

∑
k1,...,kt

(−1)k2+k4+k6+...

(
n

k1, . . . , kt

)
=

{
0, if t is even,

1, if t is odd.
(2)

where the sum is taken over all t-tuples of nonnegative integers k1, . . . , kt, such
that k1 + · · ·+ kt = n.

(6 Punkte)

Exercise 2.3 Show the following identity for n ≥ 0:

n∑
k=0

(−1)k
(
n

k

)2

=

{
(−1)n/2

(
n

n/2

)
, if n is even;

0, otherwise.
(3)

(6 Punkte)

Exercise 2.4 Let k and N be positive integers. Show that there exists a unique integer 1 ≤
m ≤ k, and unique integers xm, . . . , xk, such that xk > xk−1 > · · · > xm ≥ m,
and we have the decomposition

N =

(
xk
k

)
+

(
xk−1

k − 1

)
+ · · ·+

(
xm
m

)
. (4)

(6 Punkte)
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