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Question 1  (a) Define the Turdn number ex(n,H). [5]
(b) State and prove Mantel’s theorem. [10]

(c) Let H be the graph with 4 vertices and 5 edges. Determine ex(n,H) for alln > 1. [10]

Question 2 (a) Define the projective plane over the finite field I, and show that the Fano
plane is an example of a projective plane. [5]

(b) Show that for any prime power g there is a C4-free graph with 2(¢® +¢ + 1) vertices

and (¢+1)(¢* +q+1) edges. [5]

(c) Define the term bipartite for a general hypergraph and prove that the Fano plane is
not bipartite. [5]
(d) Prove that any k-graph with fewer than 2¢~! edges is bipartite. [10]
Question 3  (a) Define the term intersecting family. [5]

(b) State and prove a formula for the maximum size of an intersecting family on a ground
set of size n. [5]

(c) State and prove a formula for the maximum size of an intersecting k-uniform family
on a ground set of size n. [10]

(d) Prove that any intersecting family is contained in a maximum size intersecting family
on the same ground set. [5]

Question4  (a) Suppose d > 1 and let G be the graph with V(G) = R? and E(G) = {xy:
x,y € R? ||x —y|| = 1}. Prove that the chromatic number of G is at most 9¢. [10]

(b) Suppose L is a set of integers and p is a prime number. Define the terms L-intersecting
and L-intersecting mod p. Suppose k is an integer with k ¢ L mod p. State (without
proof) the best possible upper bound for the size of a k-uniform family on a set of size
n that is L-intersecting mod p. [5]

(c) Prove that the chromatic number of the graph G in part (a) is at least (1.1)¢ for d
sufficiently large. [10]
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