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2.3.12 Verteces are animals, colors are different areas, and if two animals can
not live peacefully together then their verteces are connected by a edge.

2.4.4 Take a complete bipartite graph, each components has 3 vertexs.

2.4.9

(a) If not, say G = G1 ∐ G2 (disjoint union), then at least one of Gi has
chromatic number k, say it’s G1. Then removing a vertex in G2 with not reduce
the chromatic number of G to k − 1.

(b) If not, say x has degree ≤ k − 2, so by assumption Gx := G\{x} can be
colored in k − 1 colors. But now that there are only ≤ k − 2 vertexs in G that
are adjecent to x, we can color x with some color that is not the same as all it’s
adjacent, so G can be colored with k − 1 colors, contradiction.

(c) If not, say by removing xwe will get a disconnected graph, say G\{x} =

G1 ∐ G2 (Gi may be disconnected). Now G\{x} has chromatic number k − 1,
thus we can use the same set of k − 1 colors to color Gi. Now at least one
of G1 ∪ {x} or G2 ∪ {x} has chromatic number k, otherwise G has chromatic
number k− 1. Say G1 ∪{x} has k, then remove a point in G2 would not change
the chromatic number of G1 ∪ {x}, contradiction.

3.1.2 Maximum is obtained in the case of trees. Sketch of proof: Σdi = 2e,
and if it’s connected then there are at most two vertex with degree 1, and the
rest of the vertex have degree ≥ 2.

3.1.4 There is no K3,3 or K5,5 in a tree.

3.1.23 Only the bottom vertex represents a letter. As a result a n-digit binary
sequence can represent 2n letters.

3.1.29

1. Say A is the right coin, B,C,D ,Eto be determined. Weight (A+B) and
(C+D), if equal then weight (A,D). If not, say A+B<C+D, then weight
(B+C) and (A+E).
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2. In some cases after two weightings you still have more than 2 possibilities.
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