
Math 271C Homework Assignment # 2

Instructor: Jiawang Nie

Assigned Date: April 26, 2010 Due Date: May 5, 2010

1. Find the dual problem of the following SDP

min
X=XT∈Rn×n

C •X

s.t. Ai •X ≤ bi, i = 1, . . . , m
A0 ¹ X ¹ Am+1.

Here Ai, C are constant symmetric matrices and bi are constants.

2. Let A1, . . . , An be constant symmetric matrices and

F = {x ∈ Rn : I + x1A1 + · · ·+ xnAn º 0}.

Is the function − log det (I +x1A1 + · · ·+xnAn) self-concordant in the interior of F? Explain
your reasons.

3. Express the following set {
(x1, x2, x3) ∈ R3

+ : x1x2x3 ≥ 1
}

by using linear matrix inequalities.

4. Express the following set
{
X = XT ∈ Rn×n : X4 + X2 + X ¹ In

}

by using linear matrix inequalities.

5. Express the following optimization

min
x∈Rn

(Ax + b)T F (x)−1(Ax + b)

s.t. F (x) = F0 + x1F1 + · · ·+ xnFn º 0.

in SDP form. Here Fi are symmetric matrices, and A, b are constant matrix/vector.
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