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5.8(a) Let G be a nontrivial connected graph. Prove that if v is an end-
vertex of a spanning tree of G, then v is not a cut vertex of G.



5.8(b) Use (a) to give an alternative proof of the fact that every 
nontrivial connected graph contains at least two vertices that are not 
cut-vertices.



5.8 (c) Let v be a vertex in a nontrivial connected graph G. Show that 
there exists a spanning tree of G that contains all edges of G that are 
incident with v.



5.8 (d) Prove that if a connected graph G has exactly two vertices that 
are not cut-vertices, then G is a path. [Recall that if a tree contains a 
vertex of degree exceeding 2, then T has more than 2 end-vertices.]



5.10 Prove that a connected graph G of size at least 2 is non-separable if and only if 
any two adjacent edges of G lie on a common cycle of G

• G is non-separable any two adjacent edges of G lie on a common cycle

• If |G.V|=2, obvious

• |G.V|>=3

• Let uv , vw be any pair of two adjacent edges of G

• u, w must lie on a common cycle C1 of G.

• There must be a u-w path P does not contain v

• P+uv+vw forms a cycle of G



5.10 Prove that a connected graph G of size at least 2 is non-separable if and only if 
any two adjacent edges of G lie on a common cycle of G

• any two adjacent edges of G lie on a common cycle G is non-separable 

• Assume that G is separable and v is a cut-vertex of G

• v must be adjacent to at least 2 edges, say uv, vw;

• uv, vw lie on a common cycle of G there is a u-w path P, which does not 
contain v

• So, v cannot be an cut-vertex



5.22(a)Prove that if G is a k-connected graph and e is an edge of 
G, then G-e is (k-1)-connected



5.22(a)Prove that if G is a k-connected graph and e is an edge of 
G, then G-e is (k-1)-connected



5.22(a)Prove that if G is a k-connected graph and e is an edge of 
G, then G-e is (k-1)-connected



5.22(a)Prove that if G is a k-connected graph and e is an edge of 
G, then G-e is (k-1)-connected

(a) G is k-connected, so there is a minimum vertex-cut of size k. 
After removing e from G, at most one vertex is no longer needed in 
the minimum vertex-cut. Thus G is (k - 1)-connected.



(b)Prove that if G is a k-edge-connected graph and e is an edge 
of G, then G-e is (k-1)-edge-connected

• Case 1: e belongs to an minimum edge-cut set

• Case 2: e does not belong to any minimum edge-cut set


