
PROBLEM OF THE WEEK

Solution of Problem No. 14 (Spring 2005 Series)

Problem: Show that there is no convex non–degenerate polyhedron with

exactly 7 edges.

Solution (by Alan Bernstein, ECE, Purdue University; edited by the Panel)

A polyhedron must have at least 4 vertices. The only polyhedron with 4 vertices is the

tetrahedron, which has only 6 edges. Therefore, the polyhedron in question must have at

least 5 vertices.

A non–degenerate polyhedron must have at least 3 edges connected to each vertex. Each

edge is connected to exactly 2 vertices, so the number of edges should be at least

(5 vertices · 3 edges/vertex) /2 = 7.5.

Thus, a convex, non–degenerate polyhedron can not have 7 edges.
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