
Fidelberg Scul

NN = FTSARCH IS ALL
YOU NEED



·



Heidelberg Zetwes
↳
Di E

ARCHITECTURE
M "Architectur

I
is all you

need
"

"NN = FT"

->EVERYTHING

ELSE!

I stat
, dyn,

data
,

...)

Aab)
Q?
-

i) NN-FT DEFINITION

ii) FREE THEORIES (NNGP)

iii) INTERACTIONS

iv) SyMMETRIES
1) YRFAUS &Y,

CFT
,

Qu

↳3 #

WHY CARE

PREDICTION-> G"

UNCERTAINTY -> GP)
QUANT



⑫ N- FT
E ↳

-

S

i) DEFN
-

-Jo guantum,? for question !

Q : WHEN NN-EFT ?
-

OE A: G'" SATISFY
OS -AXIOMS

&

(se 2021 paper
3 paper / Feekol

ii) FREEFORIES (NNGD correspondence)
DEFINING DATA OF NN-FT

(08
,
P(t))

↳ ↳

#y ! ML VWEls

ATTN N= HEADS ...
lau Yang)



iii) INTERACTIONS 19
LADING ENTERACTIONS,-

CLT - FREE

INTERACTIONS = NOT FREE-> NOT CLT

parametric control from 9) (x) =t : Gi(x
- "breaking ofCLT assump

CONTROLLED ENTERACTIONS

1) N FINITE/N CORRECTIONS

2
( -10X rY2

,
=) Ganaian they

2) BREAK INDEPENDENCE

eg
-.iwi)(wiws)
u

-

mixingHerfora
-

# 12iv)METRIES v) YOUR E open action

HANISh ACT
,

REDEFINE WEIGHTY
, pl [putTI = XeSP =PY)

YesSHOW FNUCE

NN-INTERD: O = &W
,
w bet

Ex = ar(bx)
,

x+ - x4(b) = P(b) =>-[P
"()

DEFORMS 4(wnbr
I

TRAFr'D Epla)P1b)[P( - X,) --- P) - xa) I BREAKS INDEP !
=>

CORR

HiSSOR-= Ep(a)4)
- b) [P(x,

) -- q(-xa)] L EMEDDING FORMALIST (eia)
So(D+ 1

,
1) = CFTy = LORDH

, I

P(b) = Pl-b) (EP(a)((b)[k(x) . - . P(x-)] #IFT HOMOG L .I. NN ON IRPT,

↓ P.
S

. OF P
.
N. C .

E FLE SALAR As N
-> D

CFT ON IRD

-

" ToMliANYAM THY HANRIS

note PROCES1)
-unsep

-> REF.
POSITIVE -> UNITARY QU

Taking up iii) CLASSIC RESULTS (Commutations ,
Hut

,)insuction FresCusy In Progress
ETC



Architecture in
All YouNeed Patie

*

D WAT FIN
14

① UAT ? FFNN

② Kolmogorov-Arnold Nets (KANs)
& Aparcity : MLP -> KAN

-> plot, if time

↳ if necessing,

KANS ? Symb reg)

15 16

IQ
:the 1980why see



1817 NOTE :&
DEMANY VERSIONS ! Als eg

2412
. 16738

IFM: / (Kolmogorov-Arnold
↑

-

GIVEN MULTIVARIATE CONTINUOUS &E SMOOTH APPROX's

(r) assumption, by farget S-Holdenf : to
,
1I" -> IR

& LOOKS LIKE Ne !# A REPRESENTATION

ACTIVATIONS ON EDGESf(x
,,. ..,

Xn)= (Pp, g(x,p)
KFN) (KAN) A DEPTH L f : R"o -> 1"-

~/+p
:0

.
11 -> 12 Eg : IR-TIR

EQMOGORO-ARNOLD NETWORK IS

"Universite and addition one all
you

need
"

f(x)=(d)))in

INNER FNS Opy MAY NOT BE Smi
-CAVEAT-

p(R) ACTIVS ON ENGES
.WHERE

EX1 : Xy = eloyx + logy LEARNED#B O HAS PARAMS,-
sin(x,

2 + x=
2) + sin (x32+xi) "Don't wory , takeipiraetain ! "

CEX2 -> technically not right for! genualize-

19 KAN = SPARSE MLpL20
·

& SPARSITY19756MMEs SBEY AAD : D HAS GUARANTEE

FROM NODES
-> EDGES② MAPS ACEUS& I IMPLEMENTATION (see slides

traiable& B-SPLINES
- "MLP BE WH

BN-,

9) = wb(x) +wIciBi(x) zet =zwebmod(w
-

LOCALITY HELPS CAT.
FORGET . WeMat(imm

- SCALING THEOREM (2
.1)

-

N = # PARAMS
XB12 xN

e= TEST RUSE e-NC( w = AB = Detr(Mat())
d = DATA DIM

ypolyde
is

THEN &
B-SPLINE-KAN

= R+ 1·↑PIM INDE

COMPARE : SRLU-N=
KEY b = 1, . .

.,

BN2

↓ factio
Ragl k

, l = 1 ,
. . .

,
N g= ...,

B



↳ ↳22

· -

TOPI GIVEN DATA SYMBOLIC REGRESSION
-

TO FIND INTERDABLE EQNS FOR IT

RESHAPE b -> egk &: WHAT FORM? AD ? HIGHER D?

BN2 NBN

LLM-LEX VISUAL SYMB REG

-B
-

SPARSIFY I Sie Gej learnedcr
a F

can un Gues

FUNCTIONAL FORM ?
l

=(Aig YES ,
BUT ITER W/GA

(varying & fo MLD become "bails" for
learned activation

Q : MLD SMALL
-> KAN SPARSEY

US RANDOM UNIFORM SPARSETY? (rsult : competition of Mathematica ,
even /

open source (Ms

L23
.

↑

#ITATION : -D FUNCEONS (lKtrad

KANLEXIDTHGHERAhts!



M SMALL
-

Ni = BN2
BN2

l E l+2

p·
- ze

Z

T
= zi

ZW-

k= 1

-

En zet
!

i= 1

MAL zeBm


