
Quiz-1 (CS-709)

19-Aug-2011

Note: Please provide rigorous and short answers.

1. Consider two inner-products spaces: I1 = (V1;+1; �1; hi1) and I2 =
(V2;+2; �2; hi2). Consider the inner-product space I, which is the di-
rect sum of them i.e., I = I1�I2. Consider a closed cone C1 � V1 and
another closed cone C2 � V2. Is the Cartesian product1 of these two
cones i.e., C1 � C2 a cone in I ? Can the dual cone of this Cartesian
product, (C1 � C2)

�, be written in terms of dual cones C�

1
and C�

2
?

If so, how ? Please justify.

[4 Marks]

2. Consider the set of all symmetric matrices with a given dimension
n � n (denoted by Sn) endowed with the usual +; �; hiF to form an
inner-product space. The following conic-section in this space was
taken as an example in the lectures:

C = fM j M is psd and trace(M) = 1g :

What is the dimension of this conic-section? Give a simple descrip-
tion, which is di�erent from the dual description, of the polar-set of
this conic-section. What is the dimension of this polar set?

[6 Marks]

1Recall the school days de�nition of Cartesian product of two sets X;Y as X � Y =
f(x; y) j x 2 X; y 2 Y g
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