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[0 (Banubl, bagyk)

e [lpyrne HasBaHUSA Urpbl:
O3avH («CUAALWNNA OTLLENBHUKY ) U paH-Ka
(«CrHMBLLEE TOMOPULLEY)

e BosHukna 2500-5000 net Hasag B Kutae (?)

e ~ VIl Bek H.3. -- Oblna 3aBe3eHa B ANOHUIO

e 2 nornoBuHa XIX Beka -- 13 AnoHum
3aBe3eHa B EBpony (nony4una
nonynAapHOCTb BO 2 NnosioBuHe XX Beka, B
Poccun -- c1965 roaa)




[1lpaBuna

e [locka 19x19 (181 yepHbI KameHb + 180 benblix)

e KaMHu cTaBATCA Ha NepecevyeHund

UepHble xoaaT nepBbIMK, 3aTeM Mo ovepean (MOXHO rnacosaTtb — nac
CUYMTaeTCs XO040M)

Llenb — 3axBaT Tepputopumn, BosbLUEN, YEM Y NPOTUBHMKA
3axBayeHHble KaMHU CHUMAKOTCH C LOCKU

[MpaBunsio Ko — 3anpeT Ha NOBTOpPeHME No3nuumn

CamMoybuincTBeHHbIe X0Abl 3anpeLleHbl

TeppuTtopnsa cuntaeTcs rno KonndecTBy CBOOOAHbLIX NepeceyeHnin BHyTPU
XXWUBOW rpynrbl UrpoKa + NSIeHHbIE KaMHU

e lrpa 3akaH4nBaeTCcA nocne AByX nacos Noapssa



CIrO)XHOCTb KOMIMbIOTEPHON peann3auum

e Konnyectso BapnaHToB
OanbHeunLwero xoga Nc4YncnaeTcs
COTHAMMU

e KamHu obpasytoT rpynnbl (He
BCerga o4eBUOHO, Kak OTAESTbHbIN
X0[ MOBJINSIET Ha UCXO4 Urpbl)




Monte Carlo Tree Search (MCTS)

e B Kaxgou Hope Repeated X times
coxpatsieTcs value - Selection + Expansion + Simulation — Backpropagation
(~BEPOATHOCTb
nobenbl) U KOSIMYECTBO
pas rnoceLleHns Hoabl

Figure om Chaslot (2006)



AlphaGo

e MCTS + HenpoceTku
HenpoceTkn ncnonb3yroTca ansa oueHku value kaxxgon Hoabl aepesa
2 Tuna HENpPOCETOK:

o Policy networks (2 HenpoceTku -- “MeaneHHaa” n “ébicTpasn”): COCTOSAHME AOCKN -> Kakow Obl
X0 caoenan vyenosek? (supervised learning + nocneaytowmmn reinforcement learning)

o Value network: cocTosiHne JOCKM -> BEPOATHOCTb BblUrpate/npourpath (4ncno ot -1 go 1)
e “MeaneHHaqa” -- gnsa noucka cneayrowen Hogbl B MCTS; “6bicTpaga” — angd
CUMynaunmn, 4Todbl oueHnTL value cneayowen Hoabl.
e Value network 6e3 cumynsauunm oueHmBaeT value criegyroLwien Hoabl.
NToroBoe value — B3BelLleHHad cymma 3TUX ABYX MOCYMTaHHbIX paHee value.

Mastering the game of Go with deep neural networks and tree search (2016)



https://www.nature.com/articles/nature16961.pdf
https://www.nature.com/articles/nature16961.pdf

Features

Extended Data Table 2 | Input features for neural networks

Feature # of planes  Description

Stone colour 3 Player stone / opponent stone / empty

Ones I A constant plane filled with 1

Turns since & How many turns since a move was played

Liberties 8 Number of liberties (empty adjacent points)

Capture size 8 How many opponent stones would be captured

Self-atari size & How many of own stones would be captured

Liberties after move 8 Number of liberties after this move 1s played

Ladder capture I Whether a move at this point 1s a successful ladder capture
Ladder escape I Whether a move at this point 1s a successtul ladder escape
Sensibleness I  Whether a move 1s legal and does not fill its own eyes
Zeros 1 A constant plane filled with 0

Player color I Whether current player is black

Feature planes used by the policy network (all but last feature) and value network (all features).



CxemaTtunyeckaqa apxutekrtypa AlphaGo
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Monte Carlo Tree Search B AlphaGo
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AlphaGo vs Jin Cegonb (9 aaH)

e MapTt 2016
e 5 naptuu: 4:1

e "|, Lee Sedol,
lost, but
mankind did
not"




AlphaGo Zero

e OTtnunuma ot AlphaGo:
o [ns obyyeHnsa He ncnonb3oBanncb NapTMm NpodeccnoHanbHbIX UFPOKOB (Torbko self-play);
o He ucnonb3oBanucbh 3apaHee paccynuTaHHble puym;
o MCTS ucnosnb3oBarncs B (hbaze 00yyeHus;
o Policy network n Value network o6beanHeHbl B 0OHY HEMPOCETb;

o [logxopn nerko obobuwaeTtcs v Ans Apyrnx urp ¢ NnosIHOM nHopmaumen (LaxmaTbl, CEru...).

Mastering the game of Go without human knowledge (2017)



https://www.nature.com/articles/nature24270.epdf?author_access_token=VJXbVjaSHxFoctQQ4p2k4tRgN0jAjWel9jnR3ZoTv0PVW4gB86EEpGqTRDtpIz-2rmo8-KG06gqVobU5NSCFeHILHcVFUeMsbvwS-lxjqQGg98faovwjxeTUgZAUMnRQ
https://www.nature.com/articles/nature24270.epdf?author_access_token=VJXbVjaSHxFoctQQ4p2k4tRgN0jAjWel9jnR3ZoTv0PVW4gB86EEpGqTRDtpIz-2rmo8-KG06gqVobU5NSCFeHILHcVFUeMsbvwS-lxjqQGg98faovwjxeTUgZAUMnRQ

