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(1) Let G be a graph and L the Laplacian matrix of G. Further, let k be the multiplicity of the
eigenvalue 0 of L. Prove, that k equals the number of connected components of G.

(2) Prove Cayley’s formula using the matrix-tree-theorem.

(3) Let Ga,b be the B-Flower. Then Ga,b consists of a basic cycle {v1, v2, . . . , va} of length a and
a cycles Pi = {vi, wi,1, . . . , wi,b−1} for i = 1, . . . , a of length b. So the Vertex-set is

V = {v1, . . . , va, w1,1, . . . , w1,b−1, w2,1, . . . wa,1, . . . wa,b−1}

and the edges are

E = {{vi, vi+1} | i = 1, . . . , a− 1} ∪ {{v1, va}

∪

(
a⋃

i=1

({wi,j , wi,j+1} | j = 1, . . . , b− 2} ∪ {{vi, wi,1}, {vi, wi,b−1}})

)
.

Give a picture of Ga,b and count the number of spanning trees.

(4) Let Gn be the the graph, which has 2n vertices and is shown below.

Let An be the adjacency matrix of Gn. Find a recursion formula for det(An).


