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Hand in solutions to THREE questions 

1. Find a minimal connector, 
[image: image1.wmf], for the graph shown. What is the value of 
[image: image2.wmf]?
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[image: image3.wmf]

2. The following table shows the distances by road between 20 cities in miles. What is the minimum length of road needed to connect up these cities?
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3.  Prove that if G is a connected  planar graph with v vertices and e  edges in which each closed 
path has at least 5 edges, then


[image: image4.wmf]
4. Determine whether or not the following graph with 10 vertices (called the Petersen Graph) is 
planar.





5. Prove that in a connected planar graph there must be at last one vertex v with 
[image: image5.wmf].


[Remember, 

 is the degree of v.]
6. Prove that if G is a connected planar graph, such that for each vertex v of G, 
[image: image6.wmf] then G 
has at least 12 vertices of degree 5.

7. Show that there is a connected planar graph which has exactly 12 vertices each having  

    degree 5.


Show that this graph can be embedded in 
[image: image7.wmf]so that each edge is represented by a straight 
line.
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