Math 343
Homework Assignment 2
Due Weds 1-27-10

1. Draw a planar graph (draw it so the edges don't cross) on 4 vertices which has chromatic number...

a. 1

b. 2

c. 3

d. 4

2. Draw a planar graph which accurately represents the adjacency relationships among 19 western U.S. states; the set of vertices is V = {ND, SD, NE, KS, OK, TX, MT, WY, CO, NM, ID, UT, AZ, WA, OR, NV, CA, AK, HI}.

a. Which states have highest degree?

b. Which states have lowest degree?

c. What is the chromatic number of the graph?  Explain.

3. What is the chromatic number of an edgeless graph?  Explain.

4. Let n be a positive integer.  What is the chromatic number of a complete graph on n vertices?  Explain.
5. Is it true that every graph with chromatic number = 2 must have a 2-clique?  Explain.

6. Is it true that every graph with chromatic number = 3 must have a 3-clique?  Explain.

7. Consider the relation "subset of" (
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) on the power set of {1, 2, 3}.  (Recall, the power set of a set A is the set of all subsets of A.)

a. Draw a digraph for this relation.

b. Is this relation reflexive?  Explain.

c. Is this relation symmetric?  Explain.

d. Is this relation transitive?  Explain.

e. Is this relation antisymmetric?  Explain.

8. Repeat all parts of #7 for the relation "divides" ( | ) on the set {1, 2, 3, 4, 5, 6}.

9. Repeat all parts of #7 for the relation "congruent modulo 3" (
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) on the set 
{1, 2, 3, 4, 5, 6}.

10. Repeat all parts of #7 for the relation "less than" (<) on the set {1, 2, 3, 4, 5, 6}.

11. Do 1.4 #7, 8, 10, 12, 14 from your textbook.
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