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Answer all questions. Your answers should be clear, complete and to the
point.

1. Show that there is a unique strongly regular graph with parameters
k = 3, λ = 0 and µ = 1. [8]

2. a) Define precisely a projective subplane of a projective plane.

b) If a projective plane of order n contains a projective subplane of
order m, show that either n = m2 or n ≥ m2 +m. [3+7]

3. Given a t- (v, k, λ) design (X,B), show that the number of blocks meet-
ing a m- subset S of points, 1 ≤ m ≤ t, in exactly n points, 1 ≤ n ≤ m,
depends only on m and n and not on the choice of S. [10]

4. Define the dual of a t- design. Show that a t- design, t ≥ 2 isomorphic
to its dual exists only if t = 2. Give an example of a 2- design which is
isomorphic to its dual. [12]

5. Let A and B be subspaces of dimension k in Fn
q , q a prime power.

Determine the number of subspaces of Fn
q of dimension l which contain

A but not B. Here, 1 ≤ 2 k < l ≤ [n
2
]. [10]

6. a) Show that the set of zeroes of XY = Z2 in the projective 3- space
over Fq is a (q + 1)- arc.

b) If q is even, determine the nucleus of the (q+1)−arc defined in (a).

[12+8]

7. Define an affine plane of order n. Show that a projective plane of order
n exists if, and only if, an affine plane of order n exists. [4+6+6]

8. a) Given any function f from a finite field Fq to itself, show that there
is a unique polynomial p(X) ∈ Fq[X] of degree at most q such that
f(a) = p(a) for all a ∈ Fq. [12]

b) Show that f(X) =
n∑
iz0

ai Xpi ∈ Fq[X], n ≥ 1, is a permutation

polynomial if, and only if, zero is the only root of f(X) in Fq. [6]
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