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. Show your work.

. Use the space provided to answer the
question. If the sPace is not enough, ,

continue on the back of the Page or
use the blank PaPers at the end and
make sure to clearlY refer to it.

. There are emPty Pages attached to
this exam booklet.
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KFUPM MATH580: Convex Analysis ferm 222

Problem 1 (20 points)

Let f : IRn -| R Ue a convex function attaining its minimum at some point r e dom.,f.

Show that the sets {epi/, IRn x {/(f)}} f"*, an extremal system.
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Problem 2 (20 points)

lrt r e dom /, whele / : lRr -+ R is an extended real-valued convo< fimction-

(a) If / is continuous at ! show that 7 e in(dom /).

O) If t € int(dom /), show that ac/(7) : {0}.
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: .. Problem 3 (20 points)

Let / : R" .+ R be an o<tended real-valued convex function and let 7 e dom / be a
Iocal minimizer of / .

(a) Show that / attains its global minimum at this point'

(b) Is the global minimizer 7 unique? why?
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Problem 4 Q0 points)

C.onsider the 8et O c R2 deftrcd as
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Problem 5 (20 points)

Let f : IR2 + IR be the convex function defined as

f (*r, *z) : max{ l*i,l*zl}, for all

Find Af @) for all r € IR2. Then find
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