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Morwen Thistlethwaite

Thistlethwaite 1981
Go: {L, R, F, B, U, D}

G1: {L, R, F, B, U2, D2}
G2: {L, R, F2, B2, U2, D2}
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G3: {L2, R2, F2, B2, U2, D2}
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1995 Michael Reid
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Eia A EERE IR
1. HAZERY 5 TV ER
2. NfE TEHEKER) @ MANEEXRTAHA

3. AfEE EsgsT MEZR) > EENIRIEEN » &E
b EEZE IEREEE)

S
1:|||—
||

"



B2EFAE...

2RIz R A5 e
EaEE :

FIRBfE -




S5Z#A... .
RNz kA5 : 6hr E?g!m

N fo () -

FIERIE: At -




- pfan

2RIz ERBSFE: 6hr =rity/=C -ty
EamE s fo () - ;

FIRROfE: At HE IR




(R
BEE.. s

2Rz e AERE: 6hr
N fe () -\ —>»

FHRAME: it

F

FRFEEERANGRER
BRAXRZHERMWERS > BIRAILA T5THL >
AEREISRIRRAEELR - AEBELEEER "Loss"

At



a6

U
@—» fo() \ —> EIEL

BH2ENFE - KebpRAxER AR NREFLE ! |



(policy)
GEIR 2

UFAUFRE 7

(value)

@—» fo () <

BE... FiE NREEDAGE BRGNS
EERZEVAIR - M1 TEBUASHN) IEEEES




policy

& TBUSH EilEIER @ 0T e




policy

& TBUSH EilEIER @ 0T e

Ny

educated
guess: B’



Published as a conference paper at ICLR 2019

2019

SOLVING THE RUBIK’S CUBE WITH APPROXIMATE
PoLICY ITERATION

Stephen McAleer” Forest Agostinelli™
Department of Statistics Department of Computer Science
University of California, Irvine University of California, Irvine
smcaleer@uci.edu fagostin@uci.edu
Alexander Shmakov* Pierre Baldi
Department of Computer Science Department of Computer Science
University of California, Irvine University of California, Irvine
ashmakov@uci.edu pfbaldi@ics.uci.edu

ABSTRACT

Recently, Approximate Policy Iteration (API) algorithms have achieved super-
human proficiency in two-player zero-sum games such as Go, Chess, and Shogi
without human data. These API algorithms iterate between two policies: a slow

SOLVING THE RUBIK'S CUBE WITH APPROXIMATE POLICY ITERATION (Stephen McAleer et al.)
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