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2 Pocket Cube: 2 x 2 x 2 Rubik’s Cube

2 A A= 2 x 2 x 2 Rubik’s CubeZ} fiEsHA AP EIL, o] & IDA* &
&= °]-8oA CubemAE &1, °lF pygameE &ofl Al=dold o= A
B3|y,

Rubik’s Cubeof| 4] AF-&-&]= cubie, edge, corner£9]9] oju|= the-3} 7t
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e Cubie: CubeE LA 5= T sub-cubeS 2]u] gttt 2 x 2 x 2 Rubik’s cube
o] A= & 8719] cubie, 3 x 3 x 3 Rubik’s cubeof| A= & 267]19] cubieE =2
FAETt (59 hidden cubieA]| 2]).

e Edge: Cubie?] st &2 27]19] color7} Ho] %= cubies® 71871t} th&
1Fof| A Light Grey.

e Corner: CubieQ] ot 252 37]19] color7} Ho A= cubiesE 7}2] 71t th
S 1Hof| A Dark Grey.

e Center: CubieQ] gt =2 17]9] color?t U EMIE cubiesE 71| 71t th
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Cubie®] stLto] @ (face)o] H 4~ U= Ad2 6712 R, G, B, W, 0, Y
oftt.

Rubik’s Cube9] face?} moveo] o3t EF notatione th-2-2 XA L.

http://www.rubiksplace.com/move-notations/

Qo] & #7|o] w2, Rubik’s Cube®] 6712 H(face)> F, B, R
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(a) & H (front side) (b) 51 HA (back side)

F (front): the face facing the solver.

B (back): the back face.

R (right): the right face.

L (left): the left face.

U (up): the upper face.

e D (down): the face opposite to the upper face.
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2 x 2 x 2 Rubik’s Cube?] -2 Cubiex= & 87/]2 FA =Y, B 5 corner 59
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(f) Corner 0 (g) Corner 1
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2.1 Heuristic

Pocket CubeE &7] 914, cubie = |4 o] 545 HHZH 02 ALlsto], o] 59
o E= HH RS Foh= heuristicE AFHESHTE

minmove(cubie;(state), cubie;(goal))+= - cubie (cubie;)7t @AY stateo]
X9} 7SF (position, orientation) o] B3 AYE ol goal 2] §] X &} ®IFo] & 7] £]5H
I Q3 HAF] moveFo|tt.

7| A cubie;(state)= i-th cubieZ} S| stateo]| 4] 9] position, orientation.©
2 T4 == tupled ZEIgth

A& S0, b9 dlol A A/FE S| DLB cubies HRJH S URF O] 912 =
0]%35}17] 95 € 23t H Ao moved= minmove((DLB,OBW), (URF,OBW))
= 30| "t} (&, &A= L, L, FE 535tH &) oo orientation> A AHFS
29| 7} face®] colorg Ydsh= Aoz Holetls.
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Summation 7|4t heuristic

8
1
hsua (state) = i Z minmove(cubie; (state), cubie;(goal))
i=1

Maximum?7|g} heuristic

harax (state) = max minmove(cubie; (state), cubie;(goal))
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T3t nE i (pos, ori), (pos’, ori")o]| 5
minmove((pos, ori), (pos’, 07"1))% ojg] Aitste]  pattern dbE A
P AEE AL D pou AT E Y G B o
A= 3HolER  (pos,ori)o]

E116H % 24719 97t glom, E}BW
minmove((pos, ori), (pos’, ori’)) = 24 x 24 37]9] tablei de]- 4= 9ltt.
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https://github.com/myme/PyCube
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SSENE
2o =7} ASYE]H 2 x 2 x 2 Rubik’s CubeZ} ShHof| L} 11 of 7]of A}
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1. New puzzle HHE (E= 7|HE &) ¢4 9 Pocket Cube HZ 9]
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=

H

2. Solve HHE (= 7|H E 19): ]2 Pocket Cube HZof Tt IDA*
718t solutions 5}, o solution?]-&5to] playS A% Al5ystct.

Solutiono] 2}H 9] % of 112 AAEEE o}t
3. Simulation ¥ WE: 3l (Solution)E S}HO| playstil o]E A|o]
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Oz ZgAZI.
Rubik’s cube2 9J5t A* T 8]Z9] tiot H} AAst At nt: 22 x5}
AlQ.

- http://www.diva-portal.org/smash/get/diva2:816583/FULLTEXT@1.pdf

- https://www.aaai.org/Papers/AAATI/1997/AAAI97-109. pdf
-https://www.doc.ic.ac.uk/teaching/distinguished-projects/2015/1.hoang.pdf
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