Math 343
1-11-12

Discussion Questions for p.1-6

1. Your authors’ definition of a graph (p.2) is not quite precise.  Give a precise definition of a graph, starting with the phrase, “A graph is an ordered pair G = (V, E) such that …”

2. Draw a graph with the given degree sequence, if possible.

a. 0, 0, 0

b. 1, 0, 0

c. 1, 1, 0

d. 2, 2, 2, 1, 1

e. 2, 2, 2, 2, 2

f. 3, 3, 3, 3, 3

g. 4, 4, 3, 3, 2, 2

h. 3, 3, 2, 2

i. 2, 2

j. 4, 4, 4, 4, 4

3. Let 
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 be a non-increasing sequence of non-negative integers.  What properties of the sequence would guarantee each of the following?  Think of as many properties as you can.

a. There exists a graph G such that 
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 is the degree sequence for G.

b. For every graph G, 
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 is NOT the degree sequence for G.

4. Represent the “truly empty” graph E0 (the edgeless graph with 0 vertices) as a pair of sets, and then draw a diagram for E0.  Finally, explain why φ is not a good name for this graph, even though “φ” does a good job of representing the diagram for E0.  [This is an example of the graph theory truism that the diagram of a graph is just a diagram, it is not the graph itself.]
5. In what year was the 4-color map conjecture first modeled by a graph?  How many years later did mathematicians use graph theory to prove the 4-color theorem?

6. Refer to the given map of Southeast Asia.  Make a graph with vertices V = {China, Burma, Laos, Thailand, Cambodia, Vietnam, North Korea, South Korea, Japan} to model the map-coloring problem for these 9 countries. Find a valid coloring for the vertices of the graph using as few colors as possible.
7. When are two ordered pairs (a, b) and (c, d) equal?  When are two graphs equal?

8. For each pair of graphs, tell whether or not the graphs are equal.  Also tell whether they are “isomorphic” (same shape).
9. Draw a digraph which models the “less-than-or-equals” relation on {1, 2, 3}.  Also represent your diagraph as a pair of sets.

10. Draw a hypergraph of {cat, dog, bat, whale, trout, eagle}.  Include three edges: e1 models “is a mammal”, e2 models “lives in water”, and e3 models “has two legs”.

11. Can an infinite graph have an odd number of odd-degree vertices?  If yes, give a specific example.  If not, explain why not.
12. For n = 0, 1, 2, 3, and 4, draw every possible unlabeled graph on n vertices. 
13. Let g(n) be the number of different (non-isomorphic) unlabeled graphs on n vertices; find numerical values for g(0), g(1), g(2), g(3), and g(4).  Can you find a general formula for g(n)?
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