


ﬁf_caj/‘ oJd (" S{ﬂ-f{\-ﬂ .
X is a ch H“lberi’sptue Witk
ynney ProcLLc} ound nduted norm -

Notabion

A X 3 IS o pos&bb
<ok yahued apemﬂvr, e, Ay s
a sulsel f{i X

That s

pPower set cjé X (the colechion
of subsebs of W)

A: A —— 5 X

s anmo.PPirg From X te X



et A - 2 X . [Ihen
_c]rn—=i_u,x*) | xte fny -
< X X
dom A—:? xéX’ A *CPE'
NW\;Q—: J A‘x
xe X
AT K=K

gr A1z ) |y e gr AR

D%fam’h‘o'n L2-4.
Lk A: X =2 X. Then A i
monchme /f (Ve ™ e gr )

(*§.y*") e grA)
<x~j )x‘-—jﬁ>ZO-
EXamp)c.:
A. R W , Ax=¢ [o,D, x=0
iqp 7 *=F0

dom A= 20{) row A= LO, 1]
gm A= toj x Lo i) |




®®

Lemma L2-2 -

A s somotone. e A is wono .
A, B - x =3 X MANO .

Then A+B s memo -

A. X — X is Mmoo , ®x3 0.
Then o A s menohone -

Prct
See Hwi.
Gprimizahon break
We Llke + work ~with qﬁunchwg
F: X —» J-o ,+o])
e ubcful GKGV\\P‘Q s AR
dicater  pancton d. ask S, 15 .
/';5 (x) =< 0 , xXes
i‘-ﬂﬁ ) X ¢ S.



4
The e,ssQnHap domain ofl —ﬁ s
dm:= ¢ xeX | P < 4}
If_ we Gre  abeut M\V\\mi%?r:t] ‘f—
over asek S, then i} u.oﬁfuj

to observe e Gorres Pcﬂ\q\an(e:

mm\mﬂ:& )Q x) <ﬁ MV\\M\%Q. §-L1)+ ’L (x)
subJecwl Yo xeS €

Lei‘ f : NN —» 3 -, + 00 ] bﬁ—
proper e, olc/mj‘i#:gb :

Defiafion [2-3 -

The subdipperentsd of $ ok < eX
s defined Ly -

fx)=f e X I(vje—)() “PLJ) y f(x)*(x*‘j-x)§
f X = A



5

Lezmmq L-‘l-l\.:‘

Suppose f- X — T, r0] is poper.
Then dom 'a:f S dom A?

S»Ppose tral < € dem ’Sf > RXE Qg(x).

Jt = e donf P (Pisprper).
Then

— }P(%) 7 Blare dx¥, T-x>

guppofe_ fe/ emhp’tp Cnbroad ichon.  Hadt
X 4C‘C/»’\ j- = j’)(x) = & 00 -

L v 0= P PRl —<dx%, 2%

+ O

wRich s a,bsu<vz)
Hence x € dom Ji




Gal:]  <(x_y, =_§'> 707
Tndeed, cbrerve thd (4 2€X)

Fz) 2 oo a<xx, z_x> (1)

Biz) 2 Puy) « (y* 2 ~y7 2

F}pp&jifﬂ D) (wilk Z-Pep\acec’ _L_.jx)

@& C «~ < @j)

gg) z fu s (x*, yx> (@

Poo 7 Py + <yt xy7 @

ﬁtj)*- 1 ) Z@u)«ng) + < x*-J*‘j-;(>
= (X-y,&_ys 2o -




The  subdPferetial . A geomelaic

mbation .
f;\.\
Q
Vaf (x) = \ X >0 ,
-\, A <0 )
E_\,\]; K =0.

u e ) o ()7 o)+ <uyy=xp
Fix xeX f /:F N
/_9(:'): Pix) o (W, 9y =%

NS J:,\m ‘Puv\Q*\CM ) /finew\\'%aﬂm
4 v x5 gw= foy
9 LJ) < % Lj) ¥ j :




Zeros {f- menotona_ af.lerd“oré.--
Cmsider A-2p: X 33 X.
0 & Bf(x)
= @yex) F Yy Frred0 gy
& ryex) 1) 7 fw)
© X 5 &« 9|ob<J i e o‘ﬂA

?

We newd Kool -
1’» Proper = 'af s ~mono .

L not uD%f-uJ) -

@ veny hiy %uspwd. .
Back (o  movckome_ opem}‘“o'f‘s \'




Proposibion L2- 6 : E
B P s doPPecentiable ok x € X,
omd  x € dom 3P

Then =R vhw )

Prot -

Take [x*€abx]. Thea (¥ a—e)(z
f-’(z) 2 ﬁu) « {ne
Fx éc X 5 Cnsider 2 = x+th 7

Pxsth) 3 19(,(),,(;*,“&}\-:)
= P+t xx,h>.

Qe,qrmvxgi:?
(x*,‘\ S K¢ ‘a(x+fk)— ecx)
(=
\ flutt:\n) —?—Lx)
5 <th> < gfbﬂ t
= (vRuy s hy

= (x""-V-f(x)),'\7 <o .
Sdf,ﬂ h= x¥ -Vf(x) = | x*—V&U)\\Lgo

= vf () = xX



10

J)Q?ﬂf\; \“O'n L9~-:l‘ R

Lek A. X = X be wmonolhme. Then
A ?smximu;lgwim@ R

B:)(‘;?,)(.‘5mmI~mm-,‘-§=> A-R
31‘ & Qar‘ B

We say thal (x,«*)e X x X
)

IS mmofo'm‘(,a,gj N.Ja/‘gd ke jr & .“)Q

(V‘(q,a*) G gr Pr)

{x_-a, xt_a' > 7 a.

Lemmq L2 _§.

Let A X =X be monckne . Then

A s mq&:mal_lj menotrema_ ﬂQF

C <x,x*) is Mwwm'cai_lj wlaf‘d 1‘Ojr A
D (x,xX) egr A] .

Pt

See HW 4.




Theorem L2.9 .

Let A: Xx —3 X b
A monotone_ @
<) s:«_\jg_valuad W A Canhnuoun .

Then A= s moxim mMonohme. .

Procp -

Lei:u(x %) be mono- relaYed to gr &
(x, x*) € gr A 2?

(‘{fjex) <x y, X-Ry> Z0o #
Sek (¥ o>0) Yo = x+o<(s<°*-9r$)

%

[ |y

d

> (¥u»0) (x-Y, , &Ry, > 20
.I(vfopo) ~ ot K _Ar f-ﬁr;jyzo

>é(‘*)“c&?o)- Cx® _ R, X R&??,o

4_<x%_ﬁ'¥)x O/PW Aﬁ7

xX—»0

_ * X v
> — <X® _RX ) x Ax > o0

& - (l 7(* -A KHZ 70 © lhx*- A-xlllgG

x _




u‘sfud_ t+o Check maudmhjﬂ’ \j ‘
Le:& gtﬂ;&)—g(&:x—exs_

| hen ’fg‘ & WMax. Moo .

Example 2

lek A be an naxn wabax -
SAPPOJQ— ‘Hvaj' A s monotone .
<how thaf A s max . mono

Progf- -

See HW 1.




