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Problem 4.1 What is the value of ϑ(Cayley(Z11, {1,−1, 5,−5}))?

Problem 4.2 Let χ and ψ be characters of Zn. Then the following orthogonality
relation holds:

χ∗ψ =
∑
x∈Zn

χ(x)ψ(x) =

{
|Zn| if χ = ψ,
0 otherwise.

Problem 4.3 Given a finite graph G = (V,E) and a weight function w : V → R≥0,
we define

ϑ′w(G) = min M
K(x, x) ≤M for all x ∈ V ,
K(x, y) ≤ 0 for all {x, y} /∈ E with x 6= y,
K ∈ SV ,
K − (w1/2)(w1/2)T is positive semidefinite,

(1)

where w1/2 ∈ RV is such that w1/2(x) = w(x)1/2. What is the dual of this?

Problem 4.4 Let G = (V,E) be a regular (i.e. e is an eigenvector of the adjacency
matrix A) and edge-transitive graph (i.e. for each two edges e = {x, y} and e′ =
{x′, y′} of G there is an automorphism σ ∈ Aut(G) with σ(e) = {σ(x), σ(y)} = e′).
Then the following equation holds:

ϑ(G) = |V | −λmin

λmax − λmin
,

where λmin is the smallest and λmax the largest eigenvalue of A.


