[image: image1.png]12. a) Let G be an undirected graph with n vertices. If G is iso-
morphic t0 its own complement G, how many edges must
G have? (Such a graph is called self-complementary.)
b) Find an example of a self-complementary graph on four
vertices and one on five vertices.
©) If G is aself-complementary graph on n vertices, where
n> 1, prove thatn = 4k orn = 4k + 1. for some k € Z*.




[image: image2.png]13. Let G be a cycle on n vertices. Prove that G is self-
complementary if and only if n = 5.




[image: image3.png]22. For the graph in Fig. 11.37(b), what is the smallest number
of bridges that must be removed so that the resulting subgraph
has an Euler trail but not an Euler circuit? Which bridge(s)
should we remove?
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[image: image5.png]14. Determine which of the graphs in Fig. 11.6 are planar. If
a graph is planar, redraw it with no edges overlapping. If it is
nonplanar, find a subgraph homeomorphic to either K or Ks 5.
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Figure 11.69





[image: image7.png]24. a) Find a dual graph for each of the two planar graphs and
the one planar multigraph in Fig. 11.72.
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Figure 11.72




[image: image9.png]4. a) Show that the Petersen graph [Fig. 11.52(a)] has no
Hamilton cycle but that it has a Hamilton path.
b) Show that if any vertex (and the edges incident to it) is
removed from the Petersen graph, then the resulting sub-
‘graph has a Hamilton cycle.
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[image: image11.png]7. a) Forn = 3, how many different Hamilton cycles are there
in the complete graph K.,?
b) How many edge-disjoint Hami
Kn?
©) Nineteen students in a nursery school play a game each
day where they hold hands to form a circle. For how many
days can they do this with no student holding hands with
the same playmate twice?

n cycles are there in|
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Figure 11.84





[image: image13.png]2. Let Ty =(Vi. E1). T, = (V2. E2) be two trees where
|E1| =17 and | V2| = 2|V)|. Determine | Vi, |V2], and | E3|.




[image: image14.png]6. a) Verify that all trees are planar.

b) Derive Theorem 12.3 from part (a) and Euler’s Theorem
for planar graphs.




[image: image15.png]6. List the vertices in the tree shown in Fig. 12.31 when they
are visited in a preorder traversal and in a postorder traversal.
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Figure 12.31




[image: image16.png]9. Let G = (V, E) be an undirected graph with adjacency ma-
trix A(G) as shown here.
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Use a breadth-first search based on A(G) to determine whether

G is connected.




[image: image18.png]8. For the loop-free connected undirected graph G in
Fig. 12.43(i), order the vertices alphabetically.
) Determine the depth-first spanning tree T for G with
as the rool.
b) Apply the algorithm developed in this section to the tree
T in part a) to find the articulation points and biconnected
components of G.
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Figure 12.43




