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bŜǳǊƻŎƻƎƴƛǘƛǾŜ [ŀōƻǊŀǘƻǊȅΣ LƴǎǘƛǘǳǘŜ ƻŦ !ŘǾŀƴŎŜŘ {ǘǳŘƛŜǎΣ ¦aY 

¢ƘŜ LƴŘƛǾƛŘǳŀƭ ŀƴŘ ǘƘŜ {ǘŀǘŜ ƛƴ ǘƘŜ /ȅōŜǊǎǇŀŎŜΣ .ŜǘǿŜŜƴ CǊŜŜŘƻƳ ŀƴŘ /ƻƴǘǊƻƭΦ 

.ȅŘƎƻǎȊŎȊΣ aŀȅ нтΦлрΦнлнс



Autonomous agents in cyberspace

мΦ{ǳōǎǘǊŀǘŜǎ ŦƻǊ ƛƴǘŜƭƭƛƎŜƴŎŜΥ ǇƘȅǎƛŎŀƭ ǘƻ ƳŜƴǘŀƭΦ 

нΦ!L ǎǘŀǘŜπƻŦπǘƘŜπŀǊǘΦ 

оΦ[aa ŀƎŜƴǘǎ ςƴŜǿ ƛƴǘŜƭƭƛƎŜƴǘ ŘƛƎƛǘŀƭ ōŜƛƴƎǎΚ

пΦ!L ŀǎ ƳƛǊǊƻǊǎ ƻŦ ƳƛƴŘǎΦ 

рΦ{ƻŎƛŀƭ ƛƳǇŀŎǘǎΥ ǿƘŜǊŜ ƛǎ ƛǘ ŀƭƭ ƎƻƛƴƎΚ 

тπмоΦлрΣ мфнр ǇŀǇŜǊǎ ƛƴ ǘƘŜ ŀǊȄƛǾΦŎǎΦŀƛΗ

https://arxiv.org/list/cs.AI/recent


!L ōǳōōƭŜΚ

Unprecedented race to mental matrix.

Our goal: create helpful agents, but stay in control. 

Current most 
common use: 
Harvard Business 
Review9.04.2025.

Therapy, 

Companionship, 

Organize my life, 

Find purpose.

4 bln smartphones.

https://hbr.org/2025/04/how-people-are-really-using-gen-ai-in-2025
https://hbr.org/2025/04/how-people-are-really-using-gen-ai-in-2025






IŀǊŘǿŀǊŜΣ ŀƴƻǘƘŜǊ ǎǳōǎǘǊŀǘŜ ŦƻǊ ǘƘƛƴƪƛƴƎ

bƻ ŎƻƴǎǘǊŀƛƴǘǎ ƻŦ ōƛƻƭƻƎƛŎŀƭ ōǊŀƛƴǎΦ bŜǿ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ  ŎƻƳǇǳǘƛƴƎ ǇŀǊŀŘƛƎƳǎΥ ǇƘƻǘƻƴƛŎǎΥ 
¢ŀƛŎƘƛ ŎƘƛǇƭŜǘ мсл ¢ht{κ²Σ vΦŀƴǘ ǇƘƻǘƻƴƛŎ ŎƘƛǇΣ [ƛƎƘǘƳŀǘǘŜǊ о5 tƘƻǘƻƴƛŎ рллπмллл ¢ht{κ²Φ 
DǊƻǉ [ƛƴŜŀǊ tǊƻŎŜǎǎƛƴƎ ¦ƴƛǘ [t¦Σ плл ¢ht{κ²Φ /ƻǊǘƛŎŀƭ [ŀōǎ ƻǊƎŀƴƻƛŘǎ  /[м улл ллл ŎŜƭƭǎ ŎƘƛǇΦ 
/ŜǊŜōǊŀǎΣ /LaǎΣ ǊŜǾŜǊǎƛōƭŜ ŎƻƳǇǳǘƛƴƎΣ ƴŜǳǊƻƳƻǊǇƘƛŎ ŎƻƳǇǳǘƛƴƎΗ 
[[a ƛƴŦŜǊŜƴŎŜ Ŏƻǎǘ Ŧŀƭƭ ōŜǘǿŜŜƴ фπфллȄ ŀ ȅŜŀǊΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǘŀǎƪ ό9ǇƻŎƘΦŀƛύΦ 
aȅ ǇƘƻƴŜ Ŏŀƴ Řƻ ƭƻŎŀƭƭȅ ƭƛǾŜ ǘǊŀƴǎƭŀǘŜ ƛƴ мо ƭŀƴƎǳŀƎŜǎΣ ǊŜǉǳƛǊƛƴƎ м² ƻŦ ǇƻǿŜǊΗ aȅ ōǊŀƛƴ ƴŜŜŘǎ нл ²Φ

https://www.science.org/doi/10.1126/science.adl1203
https://qant.com/
https://lightmatter.co/
https://groq.com/
https://spectrum.ieee.org/biological-computer-for-sale
https://ai-2027.com/_next/image?url=%2F_next%2Fstatic%2Fmedia%2FepochLLMprice-nowatermark.824fa343.png&w=1920&q=75




.Ǌŀƛƴǎ ė aƛƴŘǎ

bŜǳǊƻŘȅƴŀƳƛŎǎΥ ōƛƻŜƭŜŎǘǊƛŎŀƭ ŀŎǘƛǾƛǘȅ ƻŦ ǘƘŜ ōǊŀƛƴΣ ƴŜǳǊŀƭ ŀŎǘƛǾƛǘȅ 
ƛǎ ƳŜŀǎǳǊŜŘ ǳǎƛƴƎ 99DΣ a9DΣ bLw{πh¢Σ t9¢Σ ŦawL ΦΦΦ

tǎȅŎƘƻƭƻƎȅΥ ŎƻƴŎŜǇǘǳŀƭ ŘŜǎŎǊƛǇǘƛƻƴǎ ƻŦ ƳƛƴŘ ǎǘŀǘŜǎΦ 

ω.Ǌŀƛƴπ/ƻƳǇǳǘŜǊ LƴǘŜǊŦŀŎŜǎ ǊŜŎƻƎƴƛȊŜ ǎƛƳǇƭŜ ƛƴǘŜƴǘƛƻƴǎΦ
Iƻǿ ǘƻ ǊŜǇǊŜǎŜƴǘ ƳŜƴǘŀƭ ǎǘŀǘŜǎΚ /ŀƴ ǿŜ ǎŜŜ ǘƘŜƳΚ 

ωaŜƴǘŀƭ ǎǇŀŎŜΥ ŘŜǎŎǊƛōŜŘ ōȅ ƛƴǘŜƴǘƛƻƴǎΣ ŜƳƻǘƛƻƴǎΣ ǉǳŀƭƛŀΣ 
ƛƴ ǎǇŀŎŜ ōŀǎŜŘ ƻƴ ŘƛƳŜƴǎƛƻƴǎ ǿŜ Ŏŀƴ ƛƴǘŜǊǇǊŜǘΦ 

ωtǊƻōƭŜƳΥ ƎƻƻŘ ǇƘŜƴƻƳŜƴƻƭƻƎȅ ƻŦ ƳŜƴǘŀƭ ǎǘŀǘŜǎ Ƴŀȅ ōŜ 
ƛƳǇƻǎǎƛōƭŜ όǎŜŜ IǳǊƭōǳǊǘŀƴŘ {ŎƘǿƛǘȊƎŜōŜƭōƻƻƪκǇŀǇŜǊǎύΦ 

YŀǊƭ tƻǇǇŜǊΣ о ǿƻǊƭŘǎΥ ǇƘȅǎƛŎŀƭ ҐҔ ƳŜƴǘŀƭ ҐҔ ŎǳƭǘǳǊŜΦ 

Define mapping S(M)ėS(B). 
BCI: intentions Ý actions, subjective ėobjective

aΦ /ŀǊŀŎŎƛƻƭƻΣ wΦ¢Φ IǳǊƭōǳǊǘΦ ! tŀǎǎƛƻƴ ŦƻǊ {ǇŜŎƛŦƛŎƛǘȅΥ /ƻƴŦǊƻƴǘƛƴƎ LƴƴŜǊ 9ȄǇŜǊƛŜƴŎŜ ƛƴ [ƛǘŜǊŀǘǳǊŜ ŀƴŘ {ŎƛŜƴŎŜΦ 
hƘƛƻ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅ tǊŜǎǎΣ нлмсΦ          
9Φ {ŎƘǿƛǘȊƎŀōŜƭΣ tŜǊǇƭŜȄƛǘƛŜǎ ƻŦ /ƻƴǎŎƛƻǳǎƴŜǎǎΦ aL¢ tǊŜǎǎ нлмм











IǳǘƘ Ŝǘ ŀƭΦ όнлмсύΦ bŀǘǳǊŀƭ ǎǇŜŜŎƘ ǊŜǾŜŀƭǎ ǘƘŜ ǎŜƳŀƴǘƛŎ ƳŀǇǎ ǘƘŀǘ ǘƛƭŜ 
ƘǳƳŀƴ ŎŜǊŜōǊŀƭ ŎƻǊǘŜȄΦ bŀǘǳǊŜΣ ронόтсллύΣ проςпруΦ 

/ƻƴŎŜǇǘǎ ŀǊŜ ǇŀǘǘŜǊƴǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ōǊŀƛƴ ŀŎǘƛǾŀǘƛƻƴǎΣ 
ǘƘƛƴƪƛƴƎ ƛǎ ǘǊŀƴǎƛǘƛƻƴǎ ōŜǘǿŜŜƴ ōǊŀƛƴ ǎǘŀǘŜǎΦ 

²ŀǘŎƘƛƴƎ ǘǊŀŦŦƛŎ ƭƛƎƘǘǎΥ ±пΥ ŎƻƭƻǊ ǇŜǊŎŜǇǘƛƻƴΦ Lt{Υ ǎŜƴǎƻǊȅπƳƻǘƻǊ 
ƭƛƴƪΣ  CǊƻƴǘŀƭ ŀǊŜŀ όC9CΣ ChύΥ ǇƭŀƴƴƛƴƎ ōŜƘŀǾƛƻǊΣ ŀŎǘƛƻƴΦ 

/ŀƴ [[a ƴŜǘǿƻǊƪ ŀŎǘƛǾŀǘƛƻƴǎ ǎƛƳǳƭŀǘŜ ƳŀǇǎ ƻŦ ōǊŀƛƴ ŀŎǘƛǾƛǘȅ ŀƴŘ 
ǘƘŜƛǊ ŜǾƻƭǳǘƛƻƴΚ {ŜŜ !ƴǘƘǊƻǇƛŎ LƴǘŜǊǇǊŜǘŀōƛƭƛǘȅ wŜǎŜŀǊŎƘΦ 

WΦwΦ .ƛƴŘŜǊ Ŝǘ ŀƭΣ ¢ƻǿŀǊŘ ŀ .Ǌŀƛƴπ.ŀǎŜŘ /ƻƳǇƻƴŜƴǘƛŀƭ {ŜƳŀƴǘƛŎ 
wŜǇǊŜǎŜƴǘŀǘƛƻƴΣ нлмсΦ

https://doi.org/10.1038/nature17637
https://transformer-circuits.pub/2026/nla/index.html


Sometimes we try to complete the sentence. Sometimes it comes all at once. 
Create gradient field towards attractor basin where images/concepts linked to some labels are stored. 

5ƛŦŦǳǎƛƻƴ

{ŜŜ ǾƛŘŜƻǎ ŀǘ ǘƘŜ ϪŘŜǇǘƘπŦƛǊǎǘ ̧¢ ŎƘŀƴƴŜƭΦ 5ƛŦŦǳǎƛƻƴ Ƙŀǎ Ǌƻƻǘǎ ƛƴ ǎǘŀǘƛǎǘƛŎŀƭ ǇƘȅǎƛŎǎΦ 

https://www.youtube.com/@depth-first











