Math 343
2-15-2012

Homework Assignment #6

Due Weds 2/22
Note:  Your algorithms need to be correct and clear.  They do not have to be efficient, and you do not have to prove their correctness.
1. Let G be a graph.  Write an algorithm which finds all the 3-cycles in G.

2. Let G be a graph.  Write an algorithm which finds all the cycles in G.

3. Let G be a graph.  Write an algorithm which takes a set 
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 (a set of distinct edges in G) and determines whether there exists a circuit C in G such that S = E(C).  
4. Let G be a graph.  Write an algorithm which takes a partition 
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 of E(G), where each Si is a cycle in G (as in the proof of Theorem 1.20), and produces the largest circuit C in G such that 
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Hint:  You may want to use your algorithm in #3 as a subroutine.  
Comment:  Solve this for yourself; don’t just use Hierholzer’s algorithm or Fleury’s algorithm.
5. At the bottom of p.56, your authors state, “We note here that this implies that for each cycle Si, either all the edges of Si  are on C, or none of them are.”  Prove this claim, using the notation already introduced in the proof of Theorem 1.20.

6. At the top of p.57, your authors continue the proof of Theorem 1.20:  “Suppose e is an edge of G that is (a) not an edge of C, and (b) incident with a vertex, say v, that is on C.”  Implicit here is the assumption that C is not an Eulerian circuit, and hence some edge in G is not part of C.  Justify part (b) of the assumption: if there is an edge in 
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, show that there is such an edge which is incident on a vertex in C.
7. Draw the complete graph 
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, and then draw the subgraph 
G = 
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, which is missing the edge from b to e.  The following questions concern this subgraph.

a. Count the number of cycles in G.  How many are 3-cycles? 4-cycles? 5-cycles?
b. Count the number of circuits in G.  Justify.
c. Find the degree sequence for G.

d. Explain why G has no Eulerian circuit.

e. Count the number of Eulerian trails in G.

8. Do p.59 #3 and #5.
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