
Math 155, Problem Set 6 (due October 24)

October 19, 2011

(1) Let X be a finite set containing subsets X1, . . . , Xn ⊆ X. For J ⊆ {1, . . . , n}, let XJ =
⋂

i∈J Xi. Show
that if k ≥ 0 is an even integer, then

|X −
⋃

1≤i≤n

X| ≤
∑

J⊆{1,...,n},|J|≤k

(−1)|J||XJ |.

Show that if k ≥ 0 is odd, then

|X −
⋃

1≤i≤n

X| ≥
∑

J⊆{1,...,n},|J|≤k

(−1)|J||XJ |.

(2) Let G denote the cyclic group Z/nZ, acting on itself by translation. Show that the cycle index of G is
given by the formula

ZG(s1, s2, . . .) =

∑
d|n φ(d)s

n/d
d

n
,

where φ denotes the Euler’s φ-function.

(3) Let G be a finite group, and let Burn[G] denote its Burnside ring. Let {Hi}1≤i≤m be a collection of
representatives for the conjugacy classes of subgroups of G. Show that the construction

[X] 7→ (|XH1 |, |XH2 |, . . . , |XHm |)

determines a ring homomorphism
ψ : Burn[G]→ Zm.

Show that ψ is injective, and that its image is a subgroup of Zm having finite index. (Hint: use
Problem 3 from Problem sets 4 and 5).
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