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This week’s Thursday practice session will take place in MA043 with Prof. Felsner!

(1) Let there be a set of n distinct points in the plane, such that no two are further

apart than
√
2. Show that there are at most (1 − 1

3)
n2

2 pairs of points, that have
distance larger than 1.

(2) A complete multipartite graph G = (V,E) is a maximal graph with respect to the
chromatic number, that is for all e ∈

(
V
2

)
\ E we get χ(G+ e) > χ(G).

Show that a simple graph is complete multipartite if and only if it contains no
induced subgraph with exactly 3 vertices and 1 edge.

(3) Let G = (V,E) be a graph. The Wei inequality says α(G) ≥
∑

v
1

dv+1 . Characterize

the graphs with equality α(G) =
∑

v
1

dv+1 .

(4) Let R(G,H) be the smallest integer R, such that any red-blue coloring of the edges
of KR contains a red subgraph G or a blue subgraph H.

(a) What is R(K1,m,K1,n) ? (exactly, for any given m,n ∈ IN)

(b) Show R(C4, C4) = 6.

(5) Do all of the domino tilings of the following boards have break-lines?

(a) 4× k-board

(b) 6× k-board

(c) Characterize all the values k and l, such that the k× l-board has a break-line.


