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The History of
Rubik’s Cube
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75 Rubik's Cube X NUEEfs /738 - thiE & EE5E ( Rubik ) 5% -
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Bounds on Solving
a Rubik’s Cube
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Bounds on Solving a Rubik’s Cube

- —PEE RAVARE(EEIE(8!-38-12!1-212)/(2-2-3)=43,252,003,274,489,856,000

- B RN E R ORZA T LEER - PIEREABNE D EF B —(E LIRS -
EERLRREREANUE - MI2ERMUE - HRSEAUE - B8 | #EHs - m
FE/NEERA3EHMD - PFLIER 38 - HR12EREH - EiRpEE - 5121212 -
S EEFHEEMZS!-3812!-212 - ERY2*3*2 - DANEERR - RiSEM B
MUEMEARAZ - AUEERIE—EZRER (THE2RFEMEELERE )
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God’s Number EFHEZF

- REAR - ERHEENES A IUERRI RN
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Theorems About
Groups
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#H&—{E group.

- Za,beGRla*bes
250, b, c € G Bl (a*b)*c=a*(b*0).

TECHFE—ETE e 15 6 PAABITE g &6
A g*e = e*g = q.

HoE—mREg&oE G PERAKRTTE g &
B 9'g=g*g=e




Theorems About Groups z#mee

e The identity element, e, is unique.
o faxb=e. then a =b!
o Ifaxr=bxx.thena=>

The inverse of (ab) is b~ ta™!




Theorems About Groups s&mzE

« BT ReEBUFERN
« MNRa*b =e¢e thena = b -1(bMRTE)
MR axx=b=*xx Hla=>b
« (ab) MRTTEZE ki

.:e




Cube Moves as Group Elements mrzis

- We can conveniently represent cube permutations
as group elements. We will call the group of
permutations R, for Rubik (not to be confused with the
symbol for real numbers).

B ENENERIERET - 8F— "ERHRE
(Rubik) -
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The Binary Operator for the Rubik Group
BhHEERN _TEE T
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M—E;‘%ax XH—1E "HES , sERIEXP o EERINE
BoJgemE - 8BHIER - MNRX ={A, B, C} - AiEEACBH]
BCARL XM & A B H5EF -

BES 17 o] # & B X R —1E 29 & (Bijection) - B[
One-one,Onto Function ° Bz A A & HE5ACBFIBCAE
O] DIZRIRN A

aoal Lyl




ER—1TTRRELS - ZITTRA S EENAE
A > ARSI RS BB - RIEZERBE R
% ; BESEFEINFZAHEBNEEMRE TR ZERE

BIREEE & - BlERAAENTEZEHNEERGENITE -
A4t A & HESIACBFIBCAE ol IR~ A
(A)(BC) (ABC)
V(A B A —ETEN - ERREARS A ; (BO)HI
HEBME AC - WHECHETAB
ANAMETAB - BILETAC - CHEETAA




] 1

BRIV, - W EERMIE T RAEINE B RIARMD
U - #4& "3, - TEEsp TEIRTV ) AT R A —
25 "Hi#, ES - 2R - (ABC)(DEF)EBL F ek

BHE:
(ABC)(DEF) = (AB)(AC)(DE)(DF)

1 A->B : B->C ; C->A : D->E ;: E->F : F->D
=BCAEFD

A3 A<->B : A<->C : D<->E : D<->F
=BCAEFD
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Lagrange’s Theorem ‘
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Solving the Cube
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Notation

- R I ERE U N RREERRNERE

Front F

Right R m

Up U

Down D

i

Left L Back B
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Notation

Example:
o FCE[Front]E—HIERE eiE90E

o FRE[Front]E—EZREHEE0E Front F

o FA2EIF2 @
KZE[Front| E—HIER T eEE180E Down D

o FN-284F(-2)

Left Back B

KR [Front] 2 —E P EHETeEE180E

y N

85
B
-
D
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