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A 2024-es fizikai Nobel-dijat
megosztva itéltek oda John J.
Hopfieldnek és Geoffrey E.
Hintonnak "a mesterséges
neuralis halozatokkal végzett
gépitanulastl ehet Bv R
al ap teketleResekert és

" taldlmanyokért".

Jlo-J. Hopfield Géoffrey E. Hinton

The Nobel Prize in Physics 2024 was awarded
jointly to John J. Hopfield and Geofirey E. Hinton
"for foundational discoveries and inventions that

enable machine learning with artificial neural
networks"
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Hivatalo$ Nemcsakazelektromossagat
relativitaselmeletef kvantummechanikak

talaltakfel a fizikusok hanema mesterseges
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Mi a fizika a mesterséges intelligenciaban ?
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Tudomany ztechnol 6gia z tudomany z techno logia ...

Csillagészat . . Kvantummecharika
| W cruicPUA

How Long Until Computers Have the Same Power As the Human Brain?

Lake Michigan's volume (in fluid ounces) is about the same as our brain's capacity
(in caleulations per second). Computing power doubles every 18 months. At that rate, you see
very little progress for a long time—and suddenly you're finished.

Silardtestfizika

Moore torvény

AMoore tv. (CPU):
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AGPU: 1000x in 8 years:
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Samsung
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Samsung Takes Mobile
Photography to the Next Level
with Industry’s First 108Mp
Image Sensor for Smartphone:

Korea on August 12, 2019 Audio Share

200megapixels in your pocket2023




Homo SapiensTechnicalSpecifications

p— 100 G (glganeurons Nem vagyunk hatartalan intelligenciak
Clock frequency 4-32 Hz

CPUcores 1 (male version), 2+ femalev.)

CPU speed 0.1 Flops

Memory (short term) 7 +/-2 bits

Storage 1TB2.5PB

Power 20W

Camera 576Mpix, 24Hz

Touch Yes

Display No -

Speakers vione I\/Iatematikail
ors N lefras.
WIFI No

Bluetooth No

2G/3G/4AG/5G No/No/No/No

Latest version update 100 000 BC

Main Features : j\ G'QTé.tOk

A Find food
A Escape predators
A Find mate and reproduce

* Miller, G. A. Psychological ReV
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1 mm3 of human temporal cortex

Valodi neuronhaldzatok

Automatic
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ShapsonCoe, Aet al. Science(2024).

Fruit-fly brain 140,000 neurons, 50M connections. This version shows the 50 largest.
Credit: Tyler Sloan and Amy Sterling for FlyWire, Princeton University (2024)
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Analogia
Neuronok= spinek
Szinapszisok= csatolasok

Energiafelszin

danitassalkiasottdé minimumokkal v

Giorgio Parisi
Physics Nobel prize
2021
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Mesterségesintelligencia=
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Autoencoder :

Bemenete-

Sziik keresztmetszet!

Encoder

4

Cél, hogy megegyezzen ------------------

tanulas tanitd neélkul

Rekonstrualt
" bemenet a kimeneten

x~x

Decoder ,
g} r r fe x
A bemenet tomoritett

alacsony dimenzids
reprezentacidja

pV =NKT

0 o s

https://lilianweng.github.io/ |
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Autoencoder :
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.180
Th+1 1£% § s
; :
?', °
.168 P 180  °
(seconds) .

Robert Shaw: The Dripping
Faucet as a Model Chaotic
System. The Science Frontier
Express Series (1984)

Inga video levetitése 4800 dimenziobol 2dimenzidba

N

500 pont
4800D

500 képkocka
60x80 kivagat

120 190 100
X3

Inga Id6sor
kitérés
\o yd
2 e Forgatas+
: E/ \>< levetités
C W © :
g sebesség %
FAZISTER '
/ -0.050-0.0250.000 0.025 0.050
PC2
\ﬂ,// Fazister: a fizika alacsony dimenzioju
bR b e | repRezentacidja, latens tere




Tiszta fizika : képgeneralas diffuzios modellekkel

Forward SDE (data — noise)
dx = f(x,t)dt + g(t)dw

OpenADALLE 2 x(0)

Teddy bears mixing sparkling chemicals as
mad scientists in a steampunk style

SRS

score function

dx = [f(x,t) — ¢* (t) dt + g(t)dw @

Reverse SDE (noise — data)

Forward diffusion
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Y.Songet al., ICLR 2021
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R.Rombackhet al., CVPR 2022




A ChatGPT fizikaja Szavak-> beagyazassok dimenziésvektortérbe

Current Text S Word Spain —
yped letter Prediction y b Italy \_\Haddd
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Predicted words P(words)

date 0.13
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dad 0.06
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Egészitsék ki az aldbbi széveget!

Selected word: day S 0.70 K o \VAN S t QZQGBI@,@E SZ(,)(t -+ 1) = F(SZG(I — N), c ey SZ()(t))
'y

—— -
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o “Tp-A - -
~A "} A Zsigmond-kori Magyarorszagon az egyhazi tarsadalom elén allo | I
+Hazaterelle a uhdsz a nyd at, be a kardmba. Ott N \, - I I
X : egyhazmegyéjiik tényleges vezeteset -ra haritottak, mivel leginkabb az Hﬂ I |
mdr vart rd a legkisebb kirg Kisasszony. Nem szolt egy I |
I3 PEE P g I P - PRI r I I
sl e R clident. Smint ails . orszagos politikaval foglalkoztak. A magyar plispdki kar tagjai hivatalbol tagjai voltak az orszagot : I
a birkdkat. A uhdsz pedig az els fe &5 te el iranyito -nak. Koziliik keriiltek ki a kormanyzat irasbeli tevékenységét t 1 tz >
megkinalta a kird ____kisasszonyt." iranyito -ok, bar Luxemburgi Zsigmond idején voltak és
(Kolesedri Grandplerre Emit: A csadafrulya) kancellarok is. A fopapok haborl esetén maguk vezették birtokaik jévedelmébdl X(r + &' r) - x (t) + U'Ar
fenntartott -t. A fopapok kinevezése Zsigmond koraban altalaban ngy dX
tértént, hogy a kiralyi (lat.) alapjan a nevezte ki az adott _— = l' (X, r)

szemely a megiiresedett egyhazi tisztség betdltésére. dr



A ChatGPT fizikaja

Attention is all you need
A Vaswani, N Shazeer, M Parmar... - Advances in neural ..., 2017 - proceedings.neurips.cc

Output Multi-head attention
Probabilities

.. to attend to all positions in the decoder up to and including that position. We need to prevent
... We implement this inside of scaled dot-product attention by masking out (setting to —=) ...
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