| Ty 09/07 | THEODOR  MISIAKIEWICE

MeAN- FIE[D TMEORY OF NEURAL NETWORAKS

SETTING.
o Gwem f(\o{ 0‘0}&. gCOC\‘. ‘%\')%45;5”\

e,.tb. «2; = 6*(«;) + £,
- cvarnalds GRA . c'\‘i P
— move g, wdgondit and Ele]=0

o Rromebic dom &6 &W g:(vc,9>v—»é(ct,'9>
RO = Ef (y - §=,0) &

E.cz., W @(a,@) Qng m/w%

Al

Ru@ =L = (y:- f(x:;05)



2-LAYERS MNEURAL NETWORKS:
N

6(%,'9) = -4'\—1 2. 6,(x;6)

' =1

& RY < RP R adivstion fumoliom

Srmalﬂ/wl cﬂm L Gy Cm;@;)_—: a; C((w,\,oc>*af.'>

6. = ((x;, 0., w) € ,RO“Z
e.o. g"(oQ: wvwgC%O), 6 (o) = 4;Q‘Za‘




Wkg Z—ﬂwyﬂb MU QMJW@%W

g@]w
Theowm [Cyfenks, 1999 Taka o ~ P, gxeLcn’)

e R— IR cedimuous wdrﬂ\g&m e ) =/

G o0

M 6‘(%):0

o —> -0

W&d\wmz&>0, Haoe eenls N:N(s)AuJ\W

H:—[ (6*(«&) - ‘4[\3 gA a; €(<w.-,°t>+ff;))i‘ <

umogmmmW b—Mm}@wwa{
WWQMM«
0 =4 2 o (x8)= g, (6) g0 @

A N
=: 6(0{.}6” unkd v = "/(Q Z: %9;



601,‘ ﬁ) = Jé“" C"‘?@BQM9> 6““ Q L
ee > (RP)



MEAN- FIELD LIMIT - STATICS

Runk:  Com Wi, alouk Ry (0) o egm,mm
V(O) emd wild st ,ﬁb?mtmgé U®.,85)
- owd U »n PID (UMLWM

Ao com naploce by = ¢ <P (R)
R(e) = Ry + 2| V(B) pld0) + [U(8,9,) o d6) ¢ (6
— " o




ok of M ok, VO] m08Inm e

@ P~ R(O U W o 'P(IR:D)
2k 09

@) Minimings Ry ©) waed R(p) io wob muck
FAANMM-L e >0 wd Wb &ox a.mg CE?({R:D>
il R(@s% Rip)«e = JUEE) @)K

\ : <
T | ish Ry(®) -%Rg)l <5
wh By (8 2 s R ey/lRN(e)—ERN(O)I
e ' Iw( e
< 4 U®o) ((49)

| , 4 JUE9®)
@ :ngmz W devivatin E[R, @] N= R (a 5
Y p=1 2R Ve + ) U©6) (o)

%((e —_—

b

£




STocHASTIC GRADIENT DESCENT
We wouk ko omimimise Ry (8) : do SED
+ A:
ot _ ok _ LRA :é(?,‘,ock)'QG)

—> comden O‘V\.n.-/LaM oven. e dalgy - (L?Slua%) ang t0d

kid ok . N
o 0= 0t £ Cud) (342 6 e0)
\ /

MEAN-FIELD LIMIT OF SGD -
DISTRIBUTIONAL DINAMICS

We will kke lolh - O Cmmw)

N = oo
SGD Wm@wﬂm m)’o@f\){\wﬁb@a Iy
ety o o

kA L
(U& = ef —@

i

. (}w? (a,, 0 a) Z @ « (2,0 ))5'(&7‘,9“)
— \ -

— knkw\% Waﬁm wnk Y™l (domst é)




N
E[ (UEL lf’"} = - v@; VCQ,I‘) - —r\dl- %A VeiUCS;", 9;)

— b o B k) oy of pkihs = p4.
- & N\ _ L
Flof V] 2 (B, ¢)=- QU500

/

—> Deomelc F= ke

9(: ee ®) + \79 (6669) ‘U‘(e; ﬂt>> =0

e | % =% (o VQWQ;@D\{

DISTRIBUTIONAL  DYNAMICS

WW”" 2048  Mhowed
[ Met , Modamanc, Nogugpn'}, [ Gurgh, Bach|

[megg,vm-w}, [ Swignana, Sulipouter |
1gCrean ) - Cee)], =O

\)—»oo 2—»0

Q,w:« i—’)co [R (@Liﬂ R(Q(Al =0

N — 0



NOISY SGD

o %N?L o(,”@) + @L
%i ~ N, I"‘D3
Gek: 9y 0 =VQ°C@‘79QPC9;@)> *[AbAﬁe

e B

ol

GRADIENT FLow
gé ee = Vé'C@e vg (u)<9, O,‘))
CE

R()+—»\”C 1)
\(»%@i C 663

) Fle)=4 5 (C *SCC\
i S(O; - 6(9) &% CC@) 10




wQ) ocd)>>

c\«)
( 5 ( 9('>>



ToPICS.

W@M}B—MFWM
(Godia Flow ws Womerrlosn spoces ok

B Comrrgpce of SED proom ko PDE
p | Ry(0") - Rgue)| € Em(TNe,)
Lke[O,T/c]nlN

E.q, 65(x;0) =0 6(x;w)  wlew)=-Efysluw]
u(w“wz)__ 6(& w)é(awL)J

wd |yl Mely, 170, 1Tule,w,),
o \ l VO(J“ "Vu(% uuz)“ur <é_
+ Vo (-, w) K- WQ’"Z“’““”T - “I= OO[?))

Hom WMWBA-@%/ - poliy (K

c B KT LoyN i
En (T, N,z,..,) s Ke g rﬂ/@ + @\(DM?M %23‘5
[MAMQBQWVZ/) Mfu.', MM, 20(3]




Ty gl + gl of) koot » bl
—»%«‘T:O(/D) )\)>>utMm%oleK
— ol T (b o omalypis )

————”

5 Con we ds Lottin

s@nwuwm

@C—,&MW%%P@E
Whon dos~ bue Ripe) = iy R(p) ¢
€

£ >0

Nov, SED -
wigue. minimg ()= 2 oop (-3 V()
Dz omenn h)'/vfc/%a W aﬂa—u% PDE rwih
Hee) — ‘g& Fle)
sd for 5> 3, 8) b~ Rlp,) s w{)R(@ +$

E 0




[Noodon SGD |
o fired pok o PDE YL W@gge:we@:@

(CRisgek, Bach, 2015 ]
[~ Move- Sord i camdi

+0500AMJ};\;~'9¢»5 = Qoo*")‘*-w

va W
‘L+\G\_’C°0,2' \W/

[ Wb‘y’&w\gﬁc@\ , 20 203

[MW s Phom , 2020 |

neplace Move - Sand fipe comdtin oy oyl
osguionl

(C) Rotis of comvorgpace of e PDE k- mimismingn
E,%, WM SGED.

WM%M@MA@M nowls %—WW%



[ Twommand | Mondelli, Maknoni, 2014
6,;('.%;(»’)-?— K&U_ﬁ&)
K26 = §% K(oes) KRS R, Finda bl
T@«yz‘f Gm«ta«« :\_éi M—MM:W -}MMOW\
Therm R(@ Aiswolm'\lm.wm)' cowen.
_duk
Rlpe) < RQ&




Bomon ~moven: [ (2) = | a6(eTe) p(de, deo)

JL

= [&Gcw OQ]
141, = mg E [Iallbw"}

P :rWL p\m
2T
M;\% “ &'gNULz 'l<.a .K_@’”‘:B

L 6N:wanom N‘
T 1 by fundo s ok

%) 6:%Nwm gl > —‘3—,/4

Gy < (10l 0) = oCt) (o)
(recend momend™ 7 Wlowsen o

bl )

—

()+ () R(Ct) > ct 4

[WW) Wewmen | ZOZO]



(©) Moy
— N)V)S
iy
[ Arasyo
O Yidomana , 204% |

[ Nopugn, Bl il
B ) ,ZOZO:( mewromal
0= b e m
o @ 6‘(},@.., @Cf W%M
®

[Fong L
%‘«} ZOZO}

oyt /y sveniore @mi:,
WM

F) NTk »
wwﬁw

cav“rm (YW
h‘}&



[ Mivobiewren, Mai, Mowdomon , 20437
[W, Bl 20207




