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ConjugateFunction
: f (E) :Rnt→R

( Legendre - Fenchel transformed
-

t.se#CD@EfCeDf*CIj:RnrR
I Edomcfj (Condeor

Legendre -
Fenchel

Example : -Ifed =AII+ b
,

zqrntransformed
f*( 1) = sup ,pyY€E-EEE- b )

ZE

= {
- b for z= a-

to otherwise



IfaafmaeIsiHztt@Qx_QeQ.zemfEzj-swpCIr-EzetQeBIEIRn0zGTx-tzetQxj-o-z-tdQtEysEeo1T2QnotcEoeCEzizEafsaustittebaFa.tE-QDg.L.8EsfMYf-ITxt-texe5Qz.maximC.t

IEQTD - ±ytQ-
' QQYI



IfHE ) = ET Q E
,

Qi 0

team SEE IIE '

I

1-
%%tiuf*c⇒ is defined even if

fCE?m
① fat is convex in 2

,

even it f CI ) is Not so in z
②

fCE)tf*C⇒>zy#
called✓ Fenichel 's

③ f * * ÷Et ,

Result :f**=fEET7gCalle e
" of f ex

.

⑨ the, I= f
,(E)tfly

Then
f*fe

,
= It

f⇒



E×ampI :  

z£ fee ) = HEK
,

IER
"

dual
norm

Teen
f*(z) ={

0 it

11211*1
1

Therefore .

+ A OtherwiseConjugate
of any norm is the indicator f a. of dual non.m unit ball

e. F-
It ftetllxllos

,
then f*( D= { 0 if 11211£ '

too otherwise
.Remember that

dual norm in R
"

is given by

pain ( p ,q ) such that

opt + Eg = 2
,

p ,q>>o

.

.

. p= 2 # of = 2 -7 H . N
z

is self - dual

p = z # q =a etc . → dual norm of H . Hz is

11 . Ha ,
and Vice versa



Calculus of Convex Conjugate
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Friends of Convex

Quasi -
Convex

-

Fundii@onsfC.gis called quasi - convex

( Quasi - concave )
-

it
① dome ) is Convex

②

a⑧
sub -

level sets of

ffjane-o.nu
S :-. { ZE domes I f CZ ) Ex }

a

Funeral set eswearof f GE ) but  non
-

convexEiht'

z a
-

- A
GEB

a- e

Not quasi - "
we ×

sa = ta ,
b ]

,
Sei IT



.EE#TFfg
:÷÷÷:

sea

→ a
-

K ' ebut

⇒
dear

::
t is grease - concave if

greasier
←f) is quasi - convex

.

i.greasing



Equivalent way to say quasi - concavity :
-

① domcf ) is convex

② @ messets { set feel > a }
are

Convex
.

Examf quasi a concave
BUT not

quasi - Convex

AT.EE#u:7:setIn.E.:e
.

⇒ NOT quasi - convex

But all super -
level sets

. an,

are convey .

AU monotone fits ( in ID ) are

quasi - affine ( e.g .

logged
over Ryo



Another example :

ffkge
,

K2 ) = R2 K2
,

uedomcf

) - Rso
not quasi -

come

#nqsure :*? 7¥
s
.

"

¥¥¥##con€z
,



quasi - convex but discontinuous
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