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P: Minimize zz'Aw
subject to a'
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P(A, p) : Minimize %wTA:B + A (aTa: — b) +p (aTm ~ b)2
subject to = € R"
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Consider the following convex quadratic programming problem:

P: Minimize ja' Az
subject to a'x = b,

where A is an n X n symmetric positive definite matrix, a is an n-dimensional nonzero
vector, b is a scalar, and the superscript " denotes transposition of a vector. This problem
has a unique optimal solution x*.

Let Ry = {t € R{t¢ = 0}. Consider the following unconstrained minimization problem

with parameters A € R and p € R,.

P(\,p): Minimize izTAz+A(a"z—b)+p(a’z-b)’
subject to = € R".

For each A € R and p € R., Problem P(}, p) has a unique optimal solution Z(A, p).

Answer the following questions.
(i} Obtain «* by using Karush-Kuhn-Tucker conditions for Problem P.
(ii) Obtain Z(A, p).

(iii) Suppose that a parameter A* € R satisfies Az*+ A*a = 0. Show that Z(A*, p) = z*
for all p e R,.

(iv) Show that the following inequality holds for all A € R and p € R..

%(m*)TAw* > 25(\, )T AB(, p) + A (aTE(\, p) — b) + p (aTZ(N, p) — B)°.
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(v) Itis known that lim, ,., Z(}, p) exists for any A € R. Show that lim, ., Z(}, p) = =*
for any A € R.



