MATHEMATICS 050—DoTS, LINES, AND COIN FLIPS—FEBRUARY 5, 2007

WORKING WITH GRAPHS, 1

The degree of a vertex is the number of edges incident to that vertex.

For example, in the graph above, vertex a has degree 4, vertex b has degree 2, and vertex
¢ has degree 1.

e Draw a graph with 5 vertices, each of degree 2.

e Draw a graph with 6 vertices, each of degree 3.

e Does there exist a graph with 6 vertices, of which 3 have degree 4 and 3 have
degree 2?

e Does there exist a graph with 6 vertices, of which 3 have degree 3 and 3 have
degree 2?7



e Does there exist a graph with 6 vertices, of degree 1, 1, 2, 2, 3, 4, respectively?

e Does there exist a graph with 6 vertices, of degree 1, 2, 2, 2, 3, 4, respectively?

e For each of the graphs you’ve drawn above,

(a) add up the degrees of all the vertices.
(b) count the edges.

Do you notice a pattern?

e Draw some more small graphs. Does the pattern continue? (If not, check your
counts, or change your conjecture.)

e Can you explain the pattern you’ve found?

e Does the pattern explain why some of the answers to earlier questions were “no”?



