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Tufts University

Levin Lab
azoft Ag2l
Nk 0 ye OK
fizycznych |

biologicznych.

Lekielektroceutyczne
neurostymulacja \ & o
A = =2 = ) s What will thei
NB 3 dzt dz2n ol il el viarbe. (b
bioelektryczne il /> anatomical as well
~ N \ ) as 3D spaces? If
Y2ZNHF 23S y S|t (o ’ we can't rely on

genetics+history...

What else is
there?!



https://as.tufts.edu/biology/levin-lab

[ £.dzl 2 530S

| f dzZl e gvonn ANHHzY A b ¥om
eukariotycznychdawniej zaliczasdo ]
ANJ & emahA SNsz v y)\ ; 1 5 0

I 6ANDTFyeOK I 352YSd
2STtA LINJI SRaidl gAaye

problemu w postaci konfiguracji

LINJ SadNJ SyySe aiolR
| dzl 2smfe@dbo 6 N2 I LINJ Sau
062N DO LINRG2LX I 1 2IRIIS
FdzG2&a G0N R26S LIR2YAtLRI

Naturalcomputing G2 &1 SNB{F 1flal Y
LINI SGSF NI YAl AYTF2NYI O2A X |
Jensen Huand\{idig:DR&€ 6 &Y Y AR NI dzOA OB @
na rzecanauk fizycznych

Tokyo's Subway Map


https://pl.wikipedia.org/wiki/%C5%9Aluzowce
https://dataphys.org/list/slime-mold-imitates-the-united-states-interstate-system/
https://en.wikipedia.org/wiki/Natural_computing
https://www.ppe.pl/news/375794/szef-nvidia-gdybym-mial-20-lat-porzucilbym-informatyke-na-rzecz-nauk-fizycznych-ai-ponad-wszystko.html

M
C N\

NVIDIA’s
Blackwell

New powerhouse
fueling the next
wave of Al
innovation.

() AKHETONICS

The World's First ) ) 59 ‘ " g

All-Optical SRR S Y L pe e T

General-Purpose oA R \N O Q =2 & Al
AHARE Processor e o\ & i A2
Carebras Wafer-Scale Engine ‘ > "‘}jig%% " A‘h'. /

w2l yYAS aleo]12102 aLIRI [ doeOAS SYySNHAAZ L2k
Optyczneneuromorficzne kwantowe, organoidgortical Lab&€11300 000 cells chiX
2 At 1all LI YAtozZ aleoalS ({22FNISYAST oNIX1 23N

~

9-900 x mniejsze koszty/rok. PGS8 | Yy | Zb | 'waibjekeieYPIASEuroHPC
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Wetware computing

Introducing the world's first Neuroplatform for 24/7,
wetware computing research,
enabling unprecedented effectiveness and turnaround.
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[Category traffic light: Passive Viewing]

[Category zebra: Passive Viewing]
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Rekonstrukcja semantyczndViR|

Candidate
(t)
isaw a

dog

S

P Sateeg—

Proposed &> Candidates

continuations L
Predictions

Encoding
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isaw a

I

I

dog with model :
_ — —

|

|

I

i saw a 1532 0.6
dog and 28 02 15

T 02 21 22

- -
big dog 0.3 09-27 B /
isaw & - - Likelihood

big truck T .

Actual stimulus

i got up from the air mattress and pressed my face against
the glass of the bedroom window expecting to see eyes
staring back at me but instead finding only darkness

i didn't know whether to scream cry or run away instead i
said leave me alone i don't need your help adam
disappeared and i cleaned up alone crying

that night i went upstairs to what had been our bedroom
and not knowing what else to do i turned out the lights and
lay down on the floor

Decoded stimulus

i just continued to walk up to the window and open the
glass i stood on my toes and peered out i didn't see
anything and looked up again i saw nothing

started to scream and cry and then she just said i told you
to leave me alone you can't hurt me i'm sorry and then he
stormed off i thought he had left | started to cry

we got back to my dorm room i had no idea where my bed
was i just assumed i would sleep on it but instead i lay
down on the floor



T> T

T>
® XS~ 0O W

—t, C:\>\' (Df ul

(D, Ul

A —h —C —

|—
W=z W

—_—( —) —)

QL — b’j>—’>'\'
N f .

OA  VSdzNR Yy 2 6 S

ddz0 aGNF 0SYSE 6 {0UsNRBRY Y20
Al RA eHrodgahiES yiR I gl 2 NOS | |
A LJAeOK2f 23Al 2LIA&adzeS ai
G2 OGNHzZRY2 LRANDTI IS I 204
2 VY éxllmeiesynﬂammznych (fonologicznych) etykiet
6 NRIYe&dSz LIveyyS:z 3ISYyS
8Yo0 2t A0T YyST 6SNEBTFALIFO2I




Reward Mechanisms (L2)  Parietal Lobes
Contextual Memory &

Emotional Coloring (L3)  Inhibitory Control (L3)
Attention (L2)
Self-awareness (L3)

: . Orientation (L2)
Emotional Processing (L3)

Frontal Lobes Sensorimotor Coordination (L2)

Tactile Perception (L3)
Empathy (L3)

Working Memory (L2) Occipital Lobes

Planning (L2)
Cognitive Flexibility (L3) + Visual Perception (L1)

Logical Reasoning (L2) Scene Understanding /

Visual Reasoning (L2)
Decision-making (L2)

Adaptive Error Correction (L2)

Language Comprehension

and Production (L1) Temporal Lobes

Facial Expression Processing (L1)  Auditory Processing (L1) Bk Gt Motor Coordination (L2)

Episodic Memory & Semantic Understanding &
Deic Somon e aneing Reflexive Responses (L1) Cognitive Timing and Predictive Modeling (L3)

Lifelong Learning (L2)  Context Recognition (L2)
Autonomic Regulation (L3)

Motivational Drives (L3)
Arousal and Attention States (L3)

L1: Well-developed in current Al.

E Different Brain Functionalities and
' Their State of Research in Al

L2: Moderately explored, with partial progress.
L3: Rarely explored; significant room for research. :




Inteligencja | kompresja informaciji

Biologiczne sieci heuronovite Sztuczne sieci neuronowe

Stany poznawcz@ Aktywacje reprezentacji P
w Inteligencja: skojarzenia i rozumowanie.
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uuuuu



acl dzOl

)}

[[aK[aaY 12YUN

i m\;:lurmllll w

T O ‘-\‘T \‘.:' . ’ T.')",")-._TA

\ , y
- M i P

P " N A . " /
e — AN ] | VPP & ™
‘E, K e \ | .‘ "v,",,. ! 5

=___..| o S'. N ;4‘ 7. 7_/1'.{'-

S —— . SR \;".‘ Sy
- R =i > 1 7 "-.
| : '...'. ™ r’/ J.) ’ }).l 3
| e A\ D ) Iz i 4 ﬁ; :

'/" | Wil : 1 - > e

i ) ¢ 2\ | R W V2

A Wi ¢ 2 ] - i v &
fmoun) % g A i\ V2

mm‘\\\\‘ pel- P 5 N2

MMU"

ut ]I‘l'rmu .E'J:lm = ‘,"“" L . ": 8 v ’ f: >
t =g (A B S 0= et A2
:w' —ﬂﬁéu ﬂ' il . = i (8 (e
B] r 5;% & vy 4 //.' " ' ."/‘ 3
4 L % vl ik
w! & " . | =2 F ot Loms ~
i T EIE e o : 3 A S parameters.zip
25 e 'L" I : - 3D ; f .'\‘: ‘ .: s ﬂ‘: LI
4"71 " » 3: . { '/l ;f \/’ 3 { 3 5 “2 ;: »
i, 3 . P v - . 4
ﬂﬁ’d:‘h- . }'-' 5,- 7/ '.‘ ' - ]{v - :
W - . < Hh e
R e 'mu;um. Pt A 5 e

PR A e

R} % i '
Baza trenlngowa >10 000 GB tekstu 12 dni pracy 6000 kart GPU V100 parametry® 70 GB
ok. 4 min $, 1 mlanld mld (10?4 operacji.

Llama26 2 G g NI é Y2RSt aSdlo Yl adeéefl12é ™mM3XtR LI N
2At1all TeNLINSEARF] NBF (& gy 2 ISipErmddéls2 &k i @8R B2 WA .
{1 Ol S35 02 pHMptde Gd1yoAdsR oAb ¢ [ [ a 2RLIZ2GASRYAS ajizetl
Energiajeden obra? 10Whe y' I O R2séartipidS m 3INR &l = LIs O I2RI Aye
Gry,cyberwalutyl dzd @ g 20 gASE 21 NROYAS gAt OS2 yAd ! L X


https://en.wikipedia.org/wiki/Llama_(language_model)
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Duch WMatykiewiczP,Pestian], Towards Understanding of Natural Language: Neurocognitive Inspirations. 2007
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---------------------------------------------------------------------------------- - Algorithms: emotions (3)

M Entire sample

# Controlling for demographics

----------------------------------------------------------------------------------- = Algorithms: sexual orientation (7)

72%

U.S. Canada UK

(n=862,770) (n=67,122) (n=47,885)

Dating Website

73%

---= Algorithms: personality (20)

,»Humans: personality (22)

---<+Humans: sexual orientation (7)

U.s.
(n=108,018)

Facebook

s Humans: political orientation (15)

,»Chance accuracy

Accuracy of other face-based
predictions

NER |



GAN: Adversarial
training

VAE: maximize
variational lower bound

Flow-based models:
Invertible transform of
distributions

Diffusion models:
Gradually add Gaussian
noise and then reverse

Kompresja | generatywna Al

Generator

G(z)

Decoder

Y

po(x|2)

Inverse

4

Discriminator
1 D)
X 4 Encoder
q4(z(x)
. Flow
f(x)

v

|72
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Wiele modelitext-to-image,lub text-to-video systemskorzystaz modeli dyfuzyjnych
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Language to Image Diffusion for Generation and Editing), Midjourney.
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Gene 3: Imagery, virtual worlds

Genie 3: A largscale foundation world modelGoogle DeepMind
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https://pl.wikipedia.org/wiki/Procesy_poznawcze
https://pl.wikipedia.org/wiki/Skojarzenie_(teoria_graf%C3%B3w)
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AlphaGo Zero: nadludzka inteligencja

1997, Deep Blu&asparov.
2016, AlphaGad.ee Sedol
2017, Alph&soZero
2017, Poker, Dota 2;
2019, Starcraftll,

2022 Strategg Diplomacy

0
llllll

tc b3 & 2]
e, e
nm

o

Elo Rating

''''''
ARARaN ANLELR:
ﬂﬂﬂﬂﬂﬂ

llllllll
AAAAAAAAAAAAAA
¥
ARARARS  FRAARIEAR

10 15 20 25 30 35

lllllll
L.

lllll
::::::
B e

=== AlphaGo Zero 40 blocks  s==+ AlphaGo Lee ssee AlphaGo Master
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Shocking newsRuossX B@enewelin T. (2024)GrandmasteilLevel Chess Without Search.
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Reinforced Selplay,rozumowanie bez instrukcii

/[ T& Y20yl 2&aAN3ayNo yIFRtdzRI{1AS Y20t A621 OA ¢
weryfikowalne nagrody (RLVIReinforcement Learning with Verified Rewgrds
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2LIASNI2NR0OS aAt yIF RIASaGANITFOK Geaat Od LINI &

Data Comparison

A
AZR (Ours) | Data Types
Math
| Code

Oat-Fern
SimpleRL-Zoo

ORE

gpropose CodeR1

/ \ / AceCoder

PRIME-Z&rn
) rpropose solve RIME-ZLero
, )

wr

10

Curated Data Size

Zhao, A. et al. (2025\bsolute Zero: Reinforced Salihy Reasoning with Zero DaaXiv.2505.03335



https://doi.org/10.48550/arXiv.2505.03335

A 4
N\

a @ | f &igspiracje kognitywne

{122FNJI SYAlLY @S2I OA S Tdstre @@FaIl Skdjaz@nia LLM i szukanie heurystyczr
Chain ofthought (Co'): krok po kroku.
Treeof ThoughtfToMY RNJ Sé2 Yeél tAd
Graphof ThoughtgGoT): graf, naturalne rozumowanie.



https://www.promptingguide.ai/techniques/cot
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