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Graphs & Algorithms II Exercise Set 1 HS09Url: http://www.ti.inf.ethz.ch/ew/courses/GA09/In every exer
ise session we provide you with an exer
ise sheet. Some of the exer
ises are to bedis
ussed and solved outside the 
lass. This 
ounts as a part of the extra hour of independentwork (A).Others - usually one or two per week - you solve in written form and return the solutions atthe beginning of the subsequent exer
ise session. Your solutions will be thoroughly 
ommentedand graded, but they do not 
ount towards your �nal grade. The motivation to work on thehomework stems from your interest in the topi
 (and possibly also the desire to su

eed on theexam :-)).The exer
ise sessions is devoted to the presentation and dis
ussion of solutions.
Exercise 1Let G be a simple, planar graph with n(G) � 3 whi
h does not 
ontain a triangle. Show that
e(G) � 2n(G) − 4

Exercise 2Show that a graph is outerplanar if and only if it does not 
ontain a subdivision of K4 or K2,3.
Exercise 3Let f(n) be the maximum number of edges in a simple graph on n verti
es that does not 
ontaina K3,3 subdivision.a) For (n − 2)mod 3 � 0, 
onstru
t a graph with 3n − 5 edges that does not 
ontain a K3,3subdivision.b) Prove that f(n) = 3n − 5 for (n − 2)mod 3 � 0 and f(n) = 3n − 6, for any other n � 2.Hint: Use indu
tion and Homework 1.
Homework 1Prove that every 3-
onne
ted graph on at least six verti
es that 
ontains a subdivision of K5also 
ontains a subdivision of K3,3.
Homework due: 24.9.2009, 11:00AM.


