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Exercise 26. 10 points

Prove the following:
Theorem. For a graph G = (V, E), the following are equivalent:

(A) G is 2-edge-connected.
(B) For any pair of nodes, there are two edge-disjoint paths connecting them.

(C) G is connected and cyclic (where cyclic means that every edge is contained in
a circuit).

(D) There is a sequence Gg, Gy, ..., G, = G of subgraphs of G, to be called an
ear decomposition of GG, where G consists of one node and no edge, and
each G; arises from G;_; by adding a path P, (called an ear) for which the
(not-necessarily-distinct) endnodes belong to G;_; while the (possibly empty)
set of inner nodes of P, do not.

(E) G can be built up from a node by sequentially adding edges (allowing loops)
connecting two existing nodes and subdividing edges.

Exercise 27. 10 points

For a given graph G = (V| F) with weights c(e), e € E, the problem of finding a
smallest spanning 2-edge-connected subgraph means that one has to find a subset
F C E of smallest weight ¢(F") such that (V, F) is 2-edge connected.

Prove the following:
Theorem. The problem of finding a smallest spanning 2-edge-connected subgraph
of a graph G is N P-hard.

Exercise 28. 10 points
Let G = (V, E) be a graph with nodes s and t, s # t. Let P be the collection of all
subsets of £ that contain an s — t-path and let P;_;(G) be the convex hull of the

incidence vectors of the elements of P. Find a complete description of Ps_;(G) by
means of linear inequalities and equations.

Exercise 29. 10 points

Compute (numerically) a complete linear description of the convex hull of the inci-
dence vectors of the spanning 2-edge-connected subsets of the complete graph K.



