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Exercise 7.1. Let G = (V,E) be a graph and w ∈ RE
≥0 a nonnegative weight function on the edges

of G.

1. Show that mc(G,w) = sdp(G,w) holds when G is a bipartite graph.

2. Determine the values of mc(Kn, e) and sdp(Kn, e) for the complete graph Kn on n vertices
and the all-ones weight function e = (1, . . . , 1)T

Exercise 7.2. Let Lw ∈ SV be the Laplacian matrix of G = (V,E) and w ∈ RE .

1. Show that: If x ∈ {−1,+1}V , then
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∑
{i,j}∈E

wij(1− xixj).

2. Show that Lw � 0 whenever w ≥ 0.

Exercise 7.3.

1. Let G = (V,E) be a vertex-transitive graph, i.e. for any two nodes i, j ∈ V there exists an
automorphism σ ∈ Aut(G) mapping i to j: σ(i) = j. Show:

sdp(G, e) =
|V |
4
λmax(Le).

2. Determine the ratio mc(C5, e)/sdp(C5, e) for the 5-cycle graph C5.

Exercise 7.4. Let A ∈ Sn�0 be a positive semidefinite matrix. Show the following identity:

max{〈A, xxT〉 : x ∈ {−1,+1}n} = max

{
2

π
〈A, arcsinX〉 : X ∈ Sn�0, Xii = 1, i = 1, . . . , n

}
.

Hand-in: Until Tuesday, 7th December, 2pm at the “Convex optimization” mailbox in room 3.01
(Studierendenarbeitsraum) of the Mathematical Institute. Please add your name, student number,
and group number to your solution sheet.


