
Topological Graph Theory     Exercise 1     Due 2026, Oct. 23rd 

 

1. Prove that there are exactly five different regular polyhedra. 

 

2. Prove that a planar graph can be embedded in the plane so that each 

edge is a straight line segment. 

 

3. Use discharging method to prove the following properties. 

 

(a)  If G is a planar graph with δ(G) ≥ 3, then G contains a vertex on 

a 5- - face, a vertex on a 3-face, or a 5-vertex with four incident 3-

faces. 

(b)  If G is a planar graph which has no edges joining 5-vertices and 

δ(G) = 5, then it has 60 edges whose end vertices are of degree 5 

and 6. 

(c) * (Bonus) Let G be a planar graph with δ(G) = 5 and ei, j denotes 

the number of edges with end vertices whose degrees are i and j. 

Prove that 26e5, 5/11 + e5, 6 ≥ 6. 

 

4.  Let G be a (p, q) – graph which has a 2-cell embedding on the 

orientable surface Sn.  Prove that p – q + f = 2 – 2n where f is the 

number of faces in the embedding. 

 

5. (a)  Find cr(K8) and cr(K5, 5). 

 

(b)* (Bonus)  Find cr(K12). 

 
 


