Week 12, Lectures 2-3

Optimization Algorithms
(ACM 41030)

Dr Lennon O Naraigh

Exercises #6

6. Formulate the dual problem for the following OPs:

(a) Minimize:

an (e,z), subject to Az — b > 0.
ZER™

Here, ¢ € R™ is a constant vector, b € R™ is a constant vector, and A €
R™>" is a contant matrix.

(b) Minimize:

mm 3{z,Gz), subject to Az — b > 0.

Here, A and b are as before, and G € R™™" is a constant symmetric positive-
definite matrix.
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3. Consider the half-space defined by:

}1(1 = {IE c R"|a T+ a> ()}3

where a € R"™ is a constant non-zero vector and @ € R is a constant scalar.
Formulate and solve the OP for finding the point * € H, with the smallest
Euclidean norm.
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Optimization Algorithms (ACM 41030)
Second Written Exam
23/04/2026

The second written exam is worth 50% of the module grade. This will take place as a full end-
of-trimester exam in the RDS. Note the duration: the exam will last 60 minutes.

The exam will contain 4 questions, For maximum marks, all 4 questions must be
answered. The exam format is closed book. Non-programmable calculators are permitted.

The questions will involve a mixture of theory and calculations / exercises. The following
theory is examinable:

o The projection operator — Section 12.4

o First-order optimality conditions in case of a single inequality constraint — Section
13.2

o Showing that if the LICQs are satisfied, then the Lagrange Multipliers are unique -
Section 15.1, Theorem 15.2

« Showing that the tangant cone is inside the set of LFDDs; showing that the tangant
cone and the LFDDs are the same when the LICQs are satisfied — Section 15.2,
Theorem 15.3.

NOTE: you can assume without proof that the matrix ( ZAT) has full row rank.

e Assuming Farkas's Lemma, prove the necessary conditions (KKT conditions) for a
feasible point x, to be a minimizer - Section 16.4

The calculations / exercises will come exclusively from Exercises 5 and 6:
o Everything on Exercises 5 is examinable.

o Everything on Exercises 6 is examinable except for:
o Question'5, which requires a computer for the solution.
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