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1. If V is an (n + 1)- dimensional vector space over Fq then let X be the
incidence system whose points and blocks are the 1- and n- dimensional
linear subspaces of V , and incidence is set inclusion (⊆). Show that X
is a 2- design and compute its parameters. [20]

2. Let V be the collection of all 4- subsets of a 12- set. Let G be the
graph with vertex set V such that A,B ∈ V are adjacent in G iff
](A ∩ B) = 0 or 2. Show that G is a strongly regular graph and
compute its eigenvalues and their multiplicities. [30]

3. Let Gn be the graph with vertex set Sn such that α, β ε Sn are adjacent
in G iff α ◦β−1 fixes at most one symbol. Show that the clique number
ω(Gn) of Gn is at most n(n−1). If, for some n, ω(Gn) = n(n−1), then
show that there is a projective plane of order n. [10+10 = 20]

4. Prove the existence and uniqueness of the projective plane of order 4.

[20]

5. Construct an explicit Hadamard matrix of order 12. (It is not enough
to give some kind of formula for its entries). [10]


