Quiz-2 (CS-709)

19-Oct-2011

Note: Please provide rigorous and short answers. Max. Marks=10

1. Using KKT conditions”, describe the optimal setf] of the following

program:
min c'z,
z€eR™
st llally <1,

where ||z|l, = (8, ]wi\p)%,p € R,p > 1 and ¢ € R*. The final
expression for the optimal set should only involve parameters for the
above problem i.e., should involve ¢ and/or p alone.

[6 Marks]

2. A discrete random variable X takes on values z1, z», .. ., Z, With prob-
abilities p1, 2, ..., Pn respectivelyE]. For example, X could model the
rolling of a die, in which case the z; = 7. In reality one does not know
what numbers to assume for p; given an application. In order to de-
termine reasonable values for p;, one usually performs simulations.
Suppose in such simulations it was revealed that the j** momentE] of
X lies in the interval [I,, u;]. Here, 7 =1,...,m.

Do not employ ANY non-trivial result other than KKT conditions while attempting
this problem.

2Optimal set of a program (P) is the set of all optimal solutions of (P).

3In other words, P[X = z;] = p, V4 = 1,...,n. Needless to say, we must have
pi>0Vi=1,...,nand Y p;, =1

“The j** moment of X is defined as >, z’p;

i=1%%

1



The goal is to find the “simplest” distribution for X, i.e., the values for
the probabilities p; with maximum entropyf}, such that all the above
simulation-determined constraints on the moments are satisfied. Ex-
press this problem as an ordinary convex program. Using any one of
the duality schemes taught in lectures till nowf, write down a dual of

this program(’|

[6 Marks]

®Entropy of the random variable X is defined as — ) .., z; log(z;).

6Do not use Lagrange duality scheme, as I did not teach it yet.

7 Also, after the quiz, attempt describing the optimal set for the primal and dual pro-
grams you wrote, in terms of z; and/or /; and/or u,
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