Graph Theory Exercise Due Dec. 18, 2025

1. Let G be a(p, q)-pseudograph which has a 2-cell embedding on the
surface of genus n, Sn. Prove that p—q + f =2 —2n where fis the
number of faces in the embedding.

2. Find the crossing number of K7 and K7, 7. (Give an estimation if the
correct answer is not available.)

3. Let P denote the Petersen graph. Prove that (a) P is of Class 2, and (b)
P contains no Hamilton cycles.

4. Find the total chromatic number of K, and Km, n repectively.
5. Let G be a random graph of order n and the existence of each edge is
of probability p = 0.01 (independently). Prove that if n is large

enough, then G is 101-connected.

6. Bonus: Prove that if G is a triangle-free planar graph, then the
chromatic number of G is at most 3.



