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Note: All questions are compulsory.

1.
a.
b.

2. [5 Marks]

[5 Marks]
Prove or disprove: Every tree T has at most one perfect matching.
Prove or disprove: Prove.that every maximal matching in'a graph has-at leas

Two people play a game on graph G, alternately choosing distinct vertig
vertex. Each subsequent choice must be adjacent to the preceding chi
they follow a path. The last player able to move wins.
Prove that the second player has a winning strategy if G has 2 pe f@hmg, and othervwse the first player
has a winning strategy. ;
Find a way to place five queens on an eight-by-eight ch : attack all other squares.

[5 Marks]
Show how to use the Hungarian Algorithm to tes
Determine « ( G ), k' (G), and 6 (G ) for s

(G)r'( _) (G) grag%g .

f/

the cxistence of a perfect matching in a bipartite graph.
nFigure A.

[5 Marks] 3
) aph G shown in Figure B.
Prove that in a tree every vertex o degre oieater than one is a cut-vertex.

[5 Marks] -

Prove or disprove: Every circuit hag,an even number of edges in common w1th any cut-set.

A kitchen sink draWS@%%mg)m #vo tanks according to the network of p1pes with capacities per unit time
shown below (Figuf& C)."gind the maximum flow. Prove that your answer is optimal by using the dual
problem, and exgifaif is proves optimality.

Figure C



