KFUPM MATH580: Convex Analysis Term 222

EXAM 2

Duration: 120 minutes
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Problem Score
e Show your work.
e Use the space provided to answer the 1
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.
e There are empty pages attached to
this exam booklet. 3
4
5
Total /100
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KFUPM MATH580: Convex Analysis Term 222

Problem 1 (20 points)

Let f : R* — R be a convex function attaining its minimum at some point £ € domf.
Show that the sets {epif , B x4 ) }} form an extremal system.

Lt 5 = epif | o= EX §$02)]
Sinte - X eo!omﬂcl Bun (X fm) €202

Now Lt a0 be any posifise veak nunmien

we clajm Haat ﬂ_\ O (Q’: (o/o(ﬂ = 4) . To prw s
dumld.ssum, oterwive  that (x ) € 2 (\()21_~(o,o<)> . Then

q
(¥ e g = Fo & %) el- el 2
\
M= F@)-x. Seo Ly ¢ FEO-X = Loy —Fex) £ <0

£ x) (‘\:(72) This » a @hadi chom +, Sin ce

S < Foo A oM xell

l.e
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KFUPM MATH580: Convex Analysis Term 222

Problem 2 (20 points)

Let ¥ € dom f, where f : R” — R is an extended real-valued convex function.
(a) If f is continuous at %, show that ¥ € int(dom f).
(b) If ¥ € int(dom f), show that 9°f(¥) = {0}.

@ ASsume $hat P 4y Gntinuws ol x . Then for cvesy €5e
e (s o 570 suckh Bl o x € BES) don

poy F@ (<€ B o -F@) L

¢fE)re <@ becmue x € domF

" fo)
(1:6) j which Shows Hhat”

« & domd 7 &€ ®
¥ ¢ iat (AU\WF)
(B) Assume thil X € inildm)  thon N (Z; dand) = 10

ot 3 fcd) - N (jdan?) = 303
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KFUPM MATHS580: Convex Analysis Term 222

. Problem 3 (20 points)

Let f : R" — R be an extended real-valued convex function and let X € dom f be a
local minimizer of f .

(a) Show that f attains its global minimum at this point.

(b) Is the global minimizer X unique? why?

©) Assume il T jp o docd minimiper of F Tt is
b A a 970 Such et Lexy s, 42) |V x eBx;8)
Nao WL %Gﬂi\ & consder the s-ezwmcc 2"‘5:}’ a%ﬂw\cy
9, (1-3)%+d49 | KeNTuny e BGH) dor-

Lo T 3957“« C”““‘"""\‘O@%-F/M Mavo—

Lar o
ey s Ly <140

Ly ¢ A ¢ (D F@ 1 230
feay 4y 8o K w gebt mininTs

AN

(B Ne, o wample (2, =1,0) el
dy st LD » oasdk ,4 Minia1es
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KFUPM MATH580: Convex Analysis Term 222

Problem 4 (20 points)
Consider the set 2 C R? defined as
0 ={x=(x,x)€R? | 33+ <1}
(a) Give a brief justification why () is convex.
V5 1)

(b) Find N(%,Q)) where ¥ = ( 1’3

: &
el y 3

St 2w ;URLMMJZ’V’#'

TN - i .
() V‘F(X.,X ) = ( \—’) V‘F(rl %) # ( l?.{') wg\»ck M Pos.hue,

A oM w,ﬁe)‘ﬂ.ﬁ%ﬂ’" A

f'\

| S‘em‘\a\tﬁ""’k
W 3‘/0) ore MW .

» ) f@)=73 )e> . )
B )= }Q’;(xﬂ} i{( )} a 04 (x
() Lo continams ot X b’-"‘a é P"Dn’m‘d

) o

So
NGiR) - RF)- })(

v\~ r‘\%\
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KFUPM MATH580: Convex Analysis Term 222

Problem 5 (20 points)

Let f : R?2 — R be the convex function defined as
f(x1,%) = max{|x1],|x2|}, forall x=(x1,x2)€ R2.

Find of (x) for all x € R2. Then find

e n“(.,m o) )= k) T

- (b) f(1,0).
() af(0,1).
g e whiw &= (1,0)
Mo x,) = IV
| Wt (’,/c (O,I)
Lo
=@ Y‘
e Le 0
ne w(-2)€ K % L
a_‘(’—(l“,&) = @l’ Y;>O
.,67_' Xz<°

ne, ~(-v)e 1 i

Se. A (3, )F (4°)
B'QCZ,,YL) = (o 2(5.)-\0())@\ ‘F’X 1) l‘GQ\/Z]K

,?- »}_(\_(o,o) = (°3 ie‘,j—_?&?‘g‘}l.

C» }‘C'(\’\); (0 sLQ‘ ;273

©) yren= © fal
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