
Quiz-2 (CS709)

Total Marks: 10. Duration: 1hr.

Consider the following convex program1:

min
x∈Rn

c>x,

s.t. b− A>x ∈ K,

where c ∈ Rn, b ∈ Rm, A is an n×m matrix and K ⊂ Rm is a cone. Assume
that the program is feasible. Given this, attempt the following:

1. Prove this statement: the above program is bounded ⇒ ∃y ∈ Rm 3
Ay + c = 0.

[3 Marks]

2. In general, is the converse of the above statement true?

[1 Mark]

3. Fill in the blanks2 in this statement: x∗ is optimal for the program if
and only if there exists a y∗ ∈ Rm such that:

(a)

(b) Ay∗ + c = 0

(c)

Note that you need to fill each of the above blank with exactly one
expression and moreover in such a fashion that once you consider the
special case K = Rm

+ (i.e., the program is a linear program3), the above
conditions must turn out to be exactly the same as the KKT conditions
for this case.

[6 Marks]

1We will hence-forth refer to programs of this form as conic programs.
2Needless to say, you need to provide rigorous justification for the blanks you fill.
3Rm

+ ≡ {x ∈ Rm | x ≥ 0}.
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