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Abstract

Using only JavaScript, we implemented the algorithm that constructs the BSGS of a permutation
group and its Minkwitz decomposition. As an application of this, we constructed various permutation
puzzle solvers such as 24 puzzle and top spin puzzle, and visualized them using html canvas.
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var v=[], T = 0;
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3.2 Jerrum’s filter
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LEBTBE, T <n THBENE, m(T) <n? L5, T, fLED T e A, 1oL
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%% U CG, PERTENEX. P(T\{0}) B3 cecT %t%. e:T — e(T) DHEHTHRNEE,
TeT\{o} DMAEL, e(o) =e(r) £7E2N5, U = (T\{o})U{or 1} LB &, PIHMIC (U) = (T).
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Minkwitz 77 & 1%, #EK S NIzBEEE G D SGS DItk G DERFR X DB X UZDOWILOR T
T7NIAV ALD—DTH%. Minkwitz D [6] ZBEICEKE L. Minkwitz Dfid 7 X— &5
WA, BHEICE > TRFRTH > 12728 web page [5] ZBEIKITEHEZER, LV HZITHLONT
Xlz. EHEOY A B [7] 1ICBWVT, Mathieu # (My1, Mg, Mo, Moz, May) 75 & DEHFHCH U TikT T
EMTES. £z, SIHER L7z html canvas puzzle @ BSGS 3K U %D Minkwitz 7D 7 — 2 2 F£R
THYA D B ICBVT, TVALICEZBIUTICH L, #N 7z Minkwitz 70f# S 2K Zi{dT T &N TE
5. HFHEDIEETII, 4 x 4 x 4 D rubik’s cube #£D SGS D Minkwitz PR E Tl i TE % C L IZHEET
ETWVBN, 6 x 6 D rubik’s torus ICDWTIEEII L TWEW. T T TlE Minkwitz D7 A 7 7D
TibR%. £9 G =(S), S = {01, ,om} &L, B1,---,B8r € Q% base, GO := Gy, ... p, LTHLE
G=GO>aM>...>G" ={e} THD
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i1z Y ZHERLS % T &M Minkwitz D7)V IV XLOHWNTHS. Ki=1,--- ,mIicHL, SNGE-1
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4 [E] html canvas & F\V 7z puzzle game ZFREL 72D TZDIEN% T 5. 24 puzzle *® top spin puzzle,
hungarian rings 7% £ DFHED X T A RSV OA, wreath type puzzle ¥ merge type puzzle 7% &, FHA
UIFINWVDATA RISV ERZZDT A L [10] KBWTRKLTWS. TNHICDWTHEBL TS
D, XTARXT L E PCIREICBITI B XY FEET, RENCKONRAIVEZATA RTEBHT L L, U
TCH B html DRZ VOBHETH 5.

generate random moves T VR NIRRT DN AT RAE T E S
act with animation PVERCS) %% animation DX T/ SOVICIEAEE %
act without animation BEldY % animation & U T/ SAVICERH S8 %
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T DT H B 2 KT S
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B SOV ORERIN solver 3 T B ENT- BSGS & ZD Minkwitz 7@ Z2FIH L TEITT 3. (1%
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ARTH5. 2RI L BSGS ZEHIT 23X MIE <, FEHED JavaScript TORKEICENT, 3 x 3 x 3
@ rubik’s cube #£D BSGS ZEH T BICiE 4 7%, BSGS ®ZD Minkwitz 73 fEDEIHEIE GAP
magma 7% gl D& tERER Y T Mo T, R LA o 7zhd8 % JavaScript ICEWTHIHAT 4D, £
IR TUE E NI REZ TR T 2 T EWRETH 5 L BN AN, T DEZ BRI VEHE, FEEDGE
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T % 728113 rust & webassembly OFFIZAALEZ DT, rust THEEED SEHEREER Y07 T LEIEEL T
WEL T 5780, JiiD HEEE LTIE, A5 A4 R2SZAVD Y AT LOYRIE IS EK LIzD T, Th
ZRHALEOCDLSEODAT A RISV EER LT, PiikE L TDAT A RISV TIFEHRTE RN
X278V (B Z1E Moebius strip % torus D AT A F/3X)V, IEZHAD rubik’s like puzzle ZEK[HIC
5 £4, ZNZ2 FEICVERGE LTI AT A BV 72 8) ZER L, WL TV ERWL. £9E 6x6 D
rubik’s torus @ Minkwitz )M T & % FH& 2T T,

stereographic rubik’s cube
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