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An English Translation:

Graph Theory

2

Let G = (V, E) denote a simple and connected undirected graph with a vertex set V
and an edge set E such that each edge e € F is weighted by a real value w(e). For a
spanning tree T' € E of G, let Cr(a) denote the fundamental cycle containing an edge
a € E\T, and K7(b) denote the fundamental cut-set containing an edge b € T. Answer
the following questions.

(i) Prove that every minimum spanning tree T' € E of G satisfies the next condition
(©).

(C): For every edge a € E'\ T, each edge b € Cr(a) satisfies w(a) = w(b).

(ii) Prove that any spanning tree T' satisfying condition (C) also satisfies the next con-
dition (K).

(K): For every edge b € T, each edge a € Kr(b) satisfies w(a) = w(b).

(iii) Prove that any spanning tree T'C E of G satisfying condition (K) is a minimum
spanning tree.

(iv) Prove or disprove the next proposition, giving a proof or a counterexample.
“When G has two minimum spanning trees, some two edges in G have the same
weight.”



