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1. [8 + 15 marks] (i) Let F1 ⊂ IRk, F2 ⊂ IRp be convex sets. Suppose
H : IRk → IRp is a linear transformation such that H establishes a 1 − 1
correspondence between F1 and F2. Show that there is a 1−1 correspondence
between the extreme points of F1 and F2.

(ii) Let m ≤ n. Consider the LP: Minimize cT x subject to Ax ≤ b, x ≥ 0,
where A is an (m × n) real matrix of rank m, b ∈ IRm, c ∈ IRn. Let F be
the feasible set for the LP. Let F̃ denote the feasible set for the equivalent
LPS. Show that there is a 1− 1 correspondence between the extreme points
of these two problems.

2. [15 marks] Consider the LP: Minimize (−2x1 − x2) subject to
x1 + x2 ≤ 3, 2x1 + x2 ≤ 5, x1 ≥ 0, x2 ≥ 0. Convert this into stan-
dard form, and solve it using the simplex method.

3. [14 + 3 marks] (i) Maximize

f(x) = exp{−1
2
(x− µ)T Q(x− µ)}, x ∈ IRn,

where µ ∈ IRn and Q is an (n× n) real symmetric strictly positive definite
matrix. Give proper justification for each step.

(ii) In (i) above, what is the minimum value of f(·)? Is it attained?

4. [10 + 10 marks] (i) Using the method of Lagrange multipliers, and
justifying its use, maximize (x2 − y2) subject to the equality constraint
(x2 + y2) = 1. Is the global maximum point unique?

(ii) Consider the constrained optimization problem: Maximize (x2 − y2)
subject to (x + y) = 1. Will it be fruitful to apply the method of Lagrange
multipliers? Why?

1



5. [12 + 18 marks] Consider the constrained optimization problem: Maxi-
mize [(x + 1)2 + (y + 1)2] subject to x2 + y2 ≤ 2, y ≤ 1.

(i) Justify why the Kuhn-Tucker method will work in this case.

(ii) Solve the problem using the Kuhn-Tucker method.
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