SuperCube Solver

Preliminary Document — Subject To Change

%

L

sz zzz |5

,%%mﬂ

@%h L

=N

=0
o~

\ %ﬁmﬁmm o~

24

L) >

rzr Y 27,
=

o

w10 mﬂfgﬂﬂ(

Qﬂﬂ( W2 R B R o

=

0
0%@. 2N 2v v TERTE S el
\

0

éowa/ a3

o
-—
-—

= T e aad

& 1957 % c7+ = K ¢

Orbit 0 Solved Orbit 1 Solved

Scrambled Cube

Orbit 3 Solved Orbit 5 Solved

Orbit 2 Solved

)
ok XU

K

§ ,@amﬁ@

A
A
bd

LY

\

),
AR
v

¢ ¥

)

A2 \e\2\c\e\e\s
%wﬁﬁwﬁﬂ

L) ~ <
w 28 & &5 <

o
Iv

Orbit 7 Solved Orbit 9 Solved

Orbit 6 Solved

v

i

3
L anuaand
jananaun

v

)
Vi
&

N

~ =
w28 &

A2\t \e\s\

%ﬁﬁﬁﬂﬁﬂ

a0
-

Orbit 12 Solved

Orbit 11 Solved

Orbit 10 Solved

Cube Solver

http://www.mementoslangues.fr/

29.01.2011

SuperCube Solver



http://www.mementoslangues.fr/�

Introduction

Cube Solvers — Useful Links
Solving the 4x4x4 in 68 turns God's algorithm for 4x4x4 Squares Set
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Algorithm Scaling

Algorithms of a given cube orbit can be 'scaled' to give algorithms of other orbits. The piece numbering stays
exactly the same for the two orbits, ie. both algorithm index and cycled sticker numbers are exactly the same.

Let’s consider the case of a 7x7x7 cube. Notice that algorithm scaling laws for any NxNxN cube can easily be

inferred from this latter case.
Edges
Given an algorithm of orbit 1, replace 'N' with 'N3' to obtain an algorithm of orbit 2:

Orbit 1 algorithm (Cycle sticker numbers: 0 -1 —->19 - 0): UNB'U'FFUNBU'F
Orbit 2 algorithm (Cycle sticker numbers: 0 -1 — 19 — 0): UN3B'U'F'UN3B U' F

Notice that algorithms of orbits 1 and 4 are the same:

Orbit 1 algorithm (Cycle sticker numbers: 0 - 1 — 19 — 0): UN
Orbit 4 algorithm (Cycle sticker numbers: 0 -1 —> 19— 0): UN

& @

And similarly for algorithms of orbits 2 and 8:

Orbit 2 algorithm (Cycle sticker numbers: 0 -1 —- 19— 0): UN3B'U'F'UN3B U'F
Orbit 8 algorithm (Cycle sticker numbers: 0 -1 — 19— 0): UN3B'U'F'UN3B U' F

Corner-Centers
Given an algorithm of orbit 5, replace 'N' with 'N3' to obtain an algorithm of orbit 10:

Orbit 5 algorithm (Cycle sticker numbers: 0 — 3 — 10 — 0): F' ND NF ND' F ND NF' ND'
Orbit 10 algorithm (Cycle sticker numbers: 0 — 3 — 10 — 0): F' N3D N3F N3D' F N3D N3F' N3D'

Midge-Centers
Given an algorithm of orbit 7, replace 'N' with 'N3' to obtain an algorithm of orbit 11:

Orbit 7 algorithm (Cycle sticker numbers: 0 — 3 — 19 — 0): NU MF NU' F NU MF' NU' F'
Orbit 11 algorithm (Cycle sticker numbers: 0 — 3 — 19 — 0): N3U MF N3U' F N3U MF' N3U' F'

Edge-Centers
Given an algorithm of orbit 6, swap 'N' with 'N3' to obtain an algorithm of orbit 9:

Orbit 6 algorithm (Cycle sticker numbers: 0 — 4 — 9 — 0): N3L"' U' N3L NU N3L' U N3L NU'
Orbit 9 algorithm (Cycle sticker numbers: 0 — 4 — 9 — 0): NL' U" NL N3U NL' U NL N3U'

N N3 M N3 N N N3 M N3 N
o 1 2 3 0 0 0 0 O 1
N 5 6 7 9 5 1 o o o 1 1 1
N3 9 10 11 10 6 2 o o o 1 1 1
M 12 11 7 3 o 1 1 1
7x 7x
Orbit Numbering — First Blocks | Sticker Numbering — First Blocks
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Super Cube Orbit Numbering

The orbits of the 7x7x7 Super Cube are numbered from 0 (corners) up to 12 (true centers). Edge orbits marked
in are not solved directly because this is already done by solving the symmetrical edges, ie. orbit 1 solves
orbit 4 and orbit 2 solves orbit 5. Notice that the orbit numbering of the Super Cube differs from that of the Orbit
Cube.

0o 1 0o 1 0o 1 2
2 3 4 5
6
3x 4x 5x
0o 1 2 o 1 2 3 o 1 2 3
4 5 5 6 7 5 6 7
7 8 9 10 11 9 10 11
12 13 14 15
6x 7x 8x
0o 1 2 3 4 0 1 2 3 4 0 1 2 3 4 5
6 7 8 9 6 7 8 9 7 8 9 10 11
11 12 13 14 1 12 13 14 13 14 15 16 17
16 17 18 19 16 17 18 19 19 20 21 22 23
20 21 22 23 24 25 26 27 28 29
30
9x 10x 11x
0o 1 2 3 4 5 o 1 2 3 4 5 6|0 1 2 3 4 5 6
7 8 9 10 11 8 9 10 11 12 13 8 9 10 11 12 13
13 14 15 16 17 15 16 17 18 19 20 15 16 17 18 19 20
19 20 21 22 23 22 23 24 25 26 27 22 23 24 25 26 27
25 26 27 28 29 29 30 31 32 33 34 29 30 31 32 33 34
31 32 33 34 35 36 37 38 39 40 4 36 37 38 39 40 41
43 44 45 46 47 48
12x 13x 42 |14x

Orbit Numbering — Super Cube 7x vs Orbit Cube 7x
Super Cube 7x 0 1 2 3 4 5 6 7 8 9 10 11 12
Orbit Cube 7x 03 06 09 12 02 05 08 11 01 04 07 10 00
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Orbit Cube Orbit Numbering

The orbits of the 7x7x7 Orbit Cube are numbered from 00 (true centers) up to 12 (midges). Edge orbits marked
in are not solved directly because this is already done by solving the symmetrical edges, ie. orbit 06 solves
orbit 02 and orbit 09 solves orbit 01. Notice that the orbit numbering of the Orbit Cube differs from that of the
Super Cube.

01 02 02 04 02 04 06
00 03 03 05
00
3x 4x 5x
03 06 09 03 06 09 12 04 08 12 16
05 08 05 08 11 07 11 15
04 07 04 07 10 06 10 14
00 05 09 13
6x 7x 8x
04 08 12 16 20 05 10 15 20 25 05 10 15 20 25 30
07 11 15 19 09 14 19 24 09 14 19 24 29
06 10 14 18 08 13 18 23 08 13 18 23 28
05 09 13 17 07 12 17 22 07 12 17 22 27
00 06 11 16 21 06 11 16 21 26
00
9x 10x 11x
06 12 18 24 30 36 06 12 18 24 30 36 42|07 14 21 28 35 42 49
11 17 23 29 35 11 17 23 29 35 41 13 20 27 34 41 48
10 16 22 28 34 10 16 22 28 34 40 12 19 26 33 40 47
09 15 21 27 33 09 15 21 27 33 39 11 18 25 32 39 46
08 14 20 26 32 08 14 20 26 32 38 10 17 24 31 38 45
07 13 19 25 31 07 13 19 25 31 37 09 16 23 30 37 44
00 08 15 22 29 36 43
12x 13x 14x
Orbit Numbering — Orbit Cube 7x vs Super Cube 7x
Orbit Cube 7x 00 01 02 03 04 05 06 07 08 09 10 11 12
Super Cube 7x 12 8 4 0 9 5 1 10 6 2 11 7 3
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Odd-Cycle Decomposition

(7c) = (3c) (5¢) — Left

(1234567)=(123)(14567)
(2345671)=(234)(25671)
(3456712)=(345)(36712)
(4567123)=(456)(47123)
(5671234)=(567)(51234)
(6712345)=(671)(623405)
(7123456)=(712)(734506)

(7c) = (5¢) (3c) — Right

(1234567)=(12347)(567)
(2345671)=(23451)(67 1)
(3456712)=(34562)(712)
(4567123)=(45673)(123)
(5671234)=(56714)(234)
(6712345)=(67125)(345)
(7123456)=(712386)(4506)

(9c) = (5c) (5¢) — Left

(123456789)=(12345)(16789)
(234567891)=(23456)(27891)
(345678912)=(34567)(38912)
(456789123)=(45678)(49123)
(567891234)=(56789)(51234)
(678912345)=(67891)(62345)
(7891234586) ) )
(891234567) ) )
(912345678) ) )

78912)(73456
89123)(84567

91234)(95678

/\AA/\A/‘\/\/\

(9¢c) = (5¢) (5¢) — Right

(123456789)=(12349)(56789)
(234567891)=(23451)(67891)
(345678912)=(34562)(78912)
(456789123)=(45673)(89123)
(567891234)=(56784)(91234)
(678912345)=(67895)(12345)
(789123456)=(78916)(23456)
(891234567)=( ) )
(912345678)=( ) )

8912
9123

(34567
(45678

7
8

(11c) = (3c) (5¢) (5¢c) — Left
(1234567891011)=(123)(14567)
(234567891011 1)=(234)(2567 8)

) (18910 11)

) (2910111)
(3456789101112)=(345)(36789)(3101112)
(4567891011123)=(456)(478910) (4 11123)
(5678910111234)=(567)(58910 11
)
)
0
1

51234)
62345)
101112)(Z34586)

(
) (
(6789101112345)=(678)(691011 1)(
) (

811123)(84567)
( (
)
(

(7891011123456)=(789
(8910111234567)=(891
(9101112345678)=(910
(10111234567 89)=(10 11
(1112345678910)= (1112

91234)(95678)
102345)(1067809)

7
) (
1)
1) (1

)(1134586) (117 89 10)

(11c) = (5c¢) (5¢) (3c) — Right
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(1234567891 (123411)(56781

(2345678910 (23451)(67891)(

(34567891011 (34562)(789102)
(

11) )

) E
(4567891011123)=(45673)(89101

(9

(1

)

—\o
=

N =

1)
1
(

(9
01 )
11 12)
(123)
(234)
(
(
(
(
(

1
2
3

(5678910111234)=(56784)(910 11
(6789101112345)=(67895)(1011 1
(7891011123456)=(789106 2
(8910111234567)-(891011Z
(9101112345678)=(9101118
(1011123456789)=(1011129
(1112345678910)=(11123 10

34 5)
458)
567)
23458)(678)
34569)(789)
456710) (89 10)

11

13
14
011125
1 36
(12347
(
(
(

)

)

)
( )
) )
) 8)
) 9)
)

(13c) = (5c¢) (5¢) (5¢c) — Left
(12345678910111213)=(12345)(16789)(110111213)
(23456789101112131)=(23456)(278910) (2111213 1)
(34567891011121312)=(34567)(3891011)(3121312)
(45678910111213123)=(45678)(49101112)
(56789101112131234)=(56789)(510111213
(67891011121312345)=(678910)(61112131
(78910111213123456)=(78910 11)(7121312
(89101112131234567)=(89101112)(813123
(91011121312345678)=(910111213)(91234)(9
(10111213123456789)=(101112131)(102345) (1067 8 9)
(11121312345678910)=(11121312)(113456) (11789 10)
(12131234567891011)=(1213123)(124567) (128910 11)
(13123456789101112)=(131234)(135678) (13910 11 12)

)
2)(413123)

(
)(51234)
)
)
) (8

(13c) = (5c¢) (5¢) (5¢c) — Right
(12345678910111213)=(123413)(567813) (910 11 12 13)
(23456789101112131)=(23451)(67891) (10111213 1)
(34567891011121312)=(34562)(789102) (111213 12)
(45678910111213123)=(45673)(8910113)(1213123)
(56789101112131234)=(56784)(91011124)(131234)
(67891011121312345)=(67895)(101112135) (1234 5)
(78910111213123456)=(789106) (111213 16) (2345 6)
(89101112131234567)=(8910117)(1213127)(34567)
(91011121312345678)=(91011128)(131238) (4567 8)
(10111213123456789)=(101112139)(12349)(56789)
(11121312345678910)—(11121311 )(234510) (6789 10)
(12131234567891011)=(12131211) (3456 11) (789 10 11)
(13123456789101112)=(1312312) (4567 12)(89 10 11 12)

(15¢c) = (3c) (5¢) (5¢c) (5¢) — Left

(123456789101112131415)=(123)(14567) (18910 11) (1 12 13 14 15)
(234567891011121314151)=(234)(25678)(29 10 11 12) (2 13 14 15 1)
(345678910111213141512)=(345)(36789)(310111213)(314 1512)
(456789101112131415123)=(456) (47 89 10) (4 11 12131 ) (41512 3)
(567891011121314151234)=(567)(589 10 11) (5 12 131 15) (5123 4)
(678910111213141512345)=(678) (691011 12) (6 14 51)(62345)
(789101112131415123456)=(789) (71011 121 3)( 41512)(734586)
(891011121314151234567)=(8910) (8 11 1213 14)( 15123)(84567)
(910111213141512345678)=(91011)(9 12 13 14 15)( 1234)(95678)
(101112131415123456789)=(10 11 12) (10 13 14 15 1) (10 2 45)(1067809)
(ﬂ1213141512345678910)=(_11213)(111415 2)(1134586) (11789 10)
(Q1314151234567891011)=(_21314)(1215123)(124567)(12891011)
(131415123456789101112)=(131415) (13123 4) (1356 7 8) (139 10 11 12)
(141512345678910111213)=(14151) (14234 5) (14678 9) (14 10 11 12 13)
(151234567891011121314)=(1512) (1534 56) (157 89 10) (15 11 12 13 14)
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(15¢c) = (5c¢) (5¢) (5¢) (3c) — Right
(12345678910111213 14 15) =
(234567891011121314151) =
(34567891011121314 151 2)
(456789101112131415123)
(5678910111213 14151234)
(678910111213141512345)
(7891011121314151234586)
(891011121314151234567
(910111213141512345678
(10111213141512345678

(1112131415123456789 10
(1213141512345678910_1
(1314151234567891011 1

(14151234567891011 1213
(1512345678910111213 14

.~~~ A~

11

7)=(
8)=(
9)=(
) =(
) =(
12) =(
)= (
) =(

(17c) = (5c¢) (5¢) (5¢c) (5¢c) — Left

(12345678910111213 141516 17
(234567891011121314151617 1
(834567891011 12131415161712
4567891011121314151617123
5678910111213 141516171234
(678910111213 1415161712345
(7891011121314 151617123456
(891011121314 151617 1234567
(91011 12131415161712345678
(1011121314151617123456789
(1112131415161712345678910
(12131415161712345678910 11
(13141516171234567891011 12
(1415161712345678910111213
(15161712345678910111213 14
(16171234567891011121314 15
(171234567891011121314 1516

(17¢c) = (5c¢) (5¢) (5¢) (5¢) — Right

(12345678910111213 141516 1
(23456789101112131415161
(34567891011121314 151617
(45678910111213141516171 2
(5678910111213 141516171234
(678910111213 1415161712345
(7891011121314 151617123456
(8910111213141516171234567
(91011 12131415161712345678
(1011121314151617123456789
(11121314151617123456789 10
(12131415161712345678910 11
(13141516171234567891011 12
(141516171234567891011121

(15161712345678910111213 1

(16171234567891011 121314 1

(171234567891011121314 15 1

7
1

(19¢c) = (3c) (5¢) (5¢) (5¢) (5¢c) — Left
(12345678910111213 141516 17
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123415)(56781

23451)(67891)(
34562)(789102)
45673)(891011
(56784)(91011124) (13 14 15 1
(67895)(101112135) (1415125
(789106) (1112 13 14
8910117) (121314157
91011 128) (13 14 15 1
10111213 9) (14 15 1 2

1
2
3

(9101112 1
1112 13 1)
11213142
(121314 15
)

13 14 15)
15 1)
512)
123)
234)

15) (
14
1
(
(
(345)
(
(
(

15)
10 (
(1 2) (
3) 3)
4)
) )
6)(151236)(456)
7)(12347)(567)
8)(23458)(678)

9)(34569)(789)
121314 10) (15123 10) (456 7 10) (8 9 10)
)

121314 1511) (1234 11) (56 7 8 11) (9 10 11)
1314 15112)(234512) (6789 12) (10 11 12)
141512 13) (34 56 13) (78910 13) (11 12 13)
15123 14) (4567 14) (8 9 10 11 14) (12 13 14)

)=(12345)(16789)(11 1213)(114 516 17)
)=(23456)(278910) (2 1314)( 1516 17 1)
)=(34567)(§891011)( 141 5)(316 17 1 2)
)=(45678)(4910 11 12)( 1 16) (417 12 3)
)=(56789)(510 11 213)( 617) (5123 4)
)=(678910) (6 11 21314)( 71)(62345)
)=(7891011) (7 12 131415)( 1 712)(734586)
)=(89101112) (8 13141516)( 17123)(84567)
)—(910111213)(214151617)( 1234)(95678)
)=(1011 1213 14) (10 1516 17 1) (1023 4 5) (106 7 8 9)
)=(1112131415) (1116 17 12) (1134 56) (11 7 8 9 10)
)=(1213141516) (1217 123) (12456 7) (128 9 10 11)
)=(1314151617) (13123 4) (1356 7 8) (139 10 11 12)
)=(14 151617 1) (14234 5) (146 7 8 9) (14 10 11 12 13)
)=(15161712) (1534 586) (157 89 10) (15 11 12 13 14)
)=(1617123)(16 456 7) (16 89 10 11) (16 12 13 14 15)
)=(171234) (1756 7 8) (17 9 10 11 12) (17 13 14 15 16)

123417)(567817) (910 11 12 17) (13 14 15 16 17)
23451)(67891) (10111213 1) (14 1516 17 1)
34562)(789102) (11121314 2) (1516 17 12)
45673)(8910113) (121314 153) (1617 12 3)
56784)(91011124) (13141516 4) (17 123 4)
67895) (10111213 5) (14 1516 17 5) (12 3 4 5)
789106)(111213146) (151617 16) (234 56)
8910117)(121314157)(1617127) (3456 7)
91011128) (1314 15168) (171238) (4567 8)
10111213 9) (141516 179) (1234 9) (56 7 8 9)
111213 14 10) (1516 17 1 10) (23 4 5 10) (6 7 8 9 10)
121314 1511) (16 1712 11) (3456 11) (7 8 910 11)
13141516 12) (17123 12) (456 7 12) (89 10 11 12)
14151617 13) (1234 13) (56 78 13) (9 10 11 12 13)
151617 114) (234 514) (67 8 9 14) (10 11 12 13 14)
1617 1215) (3456 15) (789 10 15) (11 12 13 14 15)
1712316) (456 7 16) (89 10 11 16) (12 13 14 15 16)

17)
)
)
)
4)
)

6)
1)
8)
)

(
(
(
(
(
(
(
(
(
(
10) =(
) =(
12) =(
13) =(
14) =(
15) =(
16) = (

18 19) =
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(123)(14567)(1891011) (11213 14 15) (1 16 17 18 19)

(2345678910111213 14151617 1819 1) =
(234)(25678)(29101112) (2131415 16) (217 18 19 1)

(345678910111213 1415161718191 2) =
(345)(36789)(310111213)(314151617) (31819 12)

(45678910111213141516171819123) =
(456)(478910) (4111213 14) (41516 17 18) (4 191 2 3)

(567891011121314151617 1819123 4) =
(567)(5891011) (5121314 15) (516 17 18 19) (512 3 4)

(67891011121314151617181912345) =
(678)(69101112) (61314 1516) (6 17 1819 1) (6 2 3 4 5)

(7891011121314 151617 1819123456) =
(789)(710111213) (7141516 17) (7 18 1912) (7 34 56)

(89101112131415161718191234567) =
(8910) (8111213 14) (8151617 18)(819123)(84567)

(91011121314 151617 18191234567 8) =
(91011) (9121314 15) (916 1718 19) (9123 4) (956 7 8)

(1011121314 151617 181912345678 9) =
(10 11 12) (10 13 14 15 16) (10 17 18 191) (1023 4 5) (106 7 8 9)

(111213 14151617 1819123456789 10) =
(1112 13) (1114 1516 17) (1118191 2) (1134 56) (11 7 8 9 10)

(121314151617 1819123456789 10 11) =
(1213 14) (121516 17 18) (121912 3) (124 56 7) (128 9 10 11)

(1314151617 1819123456789 1011 12) =
(13 14 15) (1316 17 18 19) (13123 4) (1356 7 8) (139 10 11 12)

(141516 17181912345678910 11 1213) =
(14 15 16) (14 17 18 191) (14234 5) (146 7 8 9) (14 10 11 12 13)

(151617181912345678910 11 1213 14) =
(1516 17) (1518 191 2) (1534 56) (157 8 9 10) (15 11 12 13 14)

(16 17181912345678910 111213 14 15) =
(16 17 18) (16 1912 3) (16 456 7) (16 89 10 11) (16 12 13 14 15)

(1718191234567891011 1213 14 15 16) =
(17 1819) (17123 4) (1756 7 8) (17 9 10 11 12) (17 13 14 15 16)

(181912345678910111213 14 1516 17) =
(18191) (18234 5) (18 6 78 9) (18 10 11 12 13) (18 14 15 16 17)

(191234567891011 121314 1516 17 18) =
(1912) (1934 56) (197 8 9 10) (19 11 12 13 14) (19 15 16 17 18)

(19¢) = (5¢) (5¢) (5¢) (5¢) (3c) — Right
(12345678910111213 141516 17 18 19) =
(123419)(567819) (910 11 12 19) (13 14 15 16 19) (17 18 19)

(23456789101112131415161718191) =
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(23451)(67891) (10111213 1) (14 1516 17 1) (18 19 1)

(345678910111213 1415161718191 2) =
(34562)(789102) (11121314 2) (1516 17 18 2) (191 2)

(45678910111213141516171819123) =
(45673)(8910113) (1213 14153) (16 17 18 19 3) (1 2 3)

(567891011121314151617 1819123 4) =
(56784)(91011124) (1314 1516 4) (17 18 191 4) (23 4)

(67891011121314151617181912345) =
(67895) (10111213 5) (141516 17 5) (18 1912 5) (34 5)

(78910111213141516 1718191234 56) =
(789106) (111213 14 6) (1516 17 18 6) (1912 3 6) (4 5 6)

(89101112131415161718191234567) =
(8910117)(121314157) (16 1718197) (1234 7) (56 7)

(91011121314 151617 181912345678) =
(91011 128) (13141516 8) (1718 1918) (234 58) (6 7 8)

(1011121314 151617 181912345678 9) =
(10111213 9) (141516 179) (181912 9) (3456 9) (78 9)

(111213141516 17 18

1912345678910)=
(1112 13 14 10) (15 16 17

91
18 10) (19 12 3 10) (4 5 6 7 10) (8 9 10)

(121314151617 18191234567 8910 11) =
(121314 1511) (16 1718 1911) (1234 11) (56 7 8 11) (9 10 11)

(13141516 1718191234567 8910 11 12) =
(13141516 12) (1718191 12) (234 512) (6 7 8 9 12) (10 11 12)

(141516 17181912345678910 11 1213) =
(141516 17 13) (18 1912 13) (34 56 13) (7 8 9 10 13) (11 12 13)

(151617 181912345678910 111213 14) =
(151617 18 14) (19123 14) (456 7 14) (8 9 10 11 14) (12 13 14)

(1617181912345678910 111213 14 15) =
(1617 18 19 15) (1234 15) (56 7 8 15) (9 10 11 12 15) (13 14 15)

(1718191234567891011 1213 14 15 16) =
(1718191 16) (234 5 16) (6 7 8 9 16) (10 11 12 13 16) (14 15 16)

(181912345678910111213 14 1516 17) =
(181912 17) (3456 17) (78910 17) (11 12 13 14 17) (15 16 17)

(1912345678910111213 14 1516 17 18) =
(1912318) (4567 18) (89 10 11 18) (12 13 14 15 18) (16 17 18)

(21c) = (5c¢) (5¢) (5¢) (5¢) (5¢c) — Left
(1234567891011121314151617 181920 21) =
(12345)(16789)(110111213) (1141516 17) (1 18 19 20 21)

(2345678910111213 14151617 181920 21 1) =
(23456)(278910) (2111213 14) (21516 17 18) (2 19 20 21 1)

(8345678910111213141516171819202112)=
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(34567)(3891011) (31213 14 15) (316 17 18 19) (3 20 21 1 2)

(4567891011121314151617 1819202112 3) =
(45678)(49101112) (413 14 15 16) (4 17 18 19 20) (4 21 1 2 3)

(567891011121314 151617 18192021123 4) =
(56789)(510111213) (5141516 17) (518 1920 21) (5 12 3 4)

(67891011121314151617 181920211234 5)=
(678910) (6111213 14) (61516 17 18) (6 1920 21 1) (6 2 3 4 5)

(78910111213141516 17 181920211234 56) =
(78910 11)(7 121314 15) (7 16 17 18 19) (72021 12) (734 56)

(891011121314151617181920211234567) =
(89101112) (81314 1516) (8 17 18 1920) (821 123) (8456 7)

(91011121314 151617 1819202112345678) =
(9101112 13) (214 1516 17) (918 192021) (9123 4) (956 7 8)

(1011121314 151617 18192021123456789) =
(10 11 12 13 14) (10 1516 17 18) (10 1920 21 1) (1023 4 5) (106 7 8 9)

(11121314 151617 1819202112345678 9 10) =
(111213 14 15) (11 16 17 18 19) (112021 12) (1134 56) (117 8 9 10)

(1213141516 17 1819202112345678910 11) =
(12 1314 15 16) (12 17 18 19 20) (1221 123) (12456 7) (1289 10 11)

(1314151617 18192021123456789101112) =
(13141516 17) (1318 192021) (1312 34) (1356 7 8) (139 10 11 12)

(14151617 18192021123456789 101112 13) =
(14 1516 17 18) (14192021 1) (14234 5) (146 7 8 9) (14 10 11 12 13)

(151617 1819202112345678910 11 12 13 14)
(15 16 17 18 19) (1520 211 2) (1534 56) (157 8 9 10) (15 11 12 13 14)

(16 171819202112345678910 11 12 13 14 15)
(16 17 18 1920) (16 2112 3) (16 456 7) (16 8 9 10 11) (16 12 13 14 15)

(171819202112345678910 1112131415 16) =
(17 18192021) (17123 4) (1756 7 8) (17 9 10 11 12) (17 13 14 15 16)

(1819202112345678910111213 141516 17) =
(18192021 1) (18234 5) (18678 9) (18 10 11 12 13) (18 14 15 16 17)

(19202112345678910111213 14 1516 17 18) =
(19202112)(193456) (19789 10) (19 11 12 13 14) (19 15 16 17 18)

(202112345678910111213 14 1516 17 18 19) =
(2021123)(204567) (2089 10 11) (20 12 13 14 15) (20 16 17 18 19)

(211234567891011 1213 14 1516 17 18 19 20) =
(211234)(215678) (21910 11 12) (21 13 14 15 16) (21 17 18 19 20)

(21c) = (5c¢) (5¢) (5¢) (5¢) (5¢) — Right
(12345678910111213 14151617 181920 21) =
(123421)(567821)(910111221) (13 14 1516 21) (17 18 19 20 21)
(234567891011121314151617 18192021 1) =
(23451)(67891) (10111213 1) (14 1516 17 1) (18 19 20 21 1)
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(34567891011121314 15161718 19202112) =
(34562)(789102) (11121314 2) (1516 17 18 2) (1920 21 1 2)

(4567891011121314151617 18192021 123)=
(45673)(8910113) (1213 14 153) (16 17 18 19 3) (20 21 1 2 3)

(5678910111213 14151617 18192021123 4) =
(56784)(91011124) (1314 1516 4) (17 18 19 20 4) (21 1 2 3 4)

(67891011121314151617 181920211234 5) =
(67895) (101112 135) (14 1516 17 5) (18 1920 21 5) (1 2 3 4 5)

(7891011121314 151617 181920211234 56) =
(789106) (11121314 6) (1516 17 18 6) (192021 16) (234 5 6)

(891011121314151617181920211234567) =
(8910117)(121314157) (161718 197)(2021127) (3456 7)

(91011121314 151617 18192021 1234567 8) =
(91011 128) (13141516 8) (1718 1920 8) (21123 8) (456 7 8)

(1011121314 151617 18192021123456789) =
(101112 139) (14 1516 17 9) (18 192021 9) (1234 9) (56 7 8 9)

(111213141516 17 1819202112345678910) =
(11 12 13 14 10) (15 16 17 18 10) (1920 21 1 10) (234 5 10) (6 7 8 9 10)

(121314151617 1819202112345678910 11) =
(121314 1511) (16 17 18 1911) (2021 12 11) (34 56 11) (78 9 10 11)

(1314151617 1819202112345678910 11 12) =
(1314 1516 12) (17181920 12) (21 123 12) (456 7 12) (8 9 10 11 12)

(141516 1718192021 1234567891011 1213) =
(14 1516 17 13) (18 1920 21 13) (1234 13) (56 7 8 13) (9 10 11 12 13)

(151617 1819202112345678910 111213 14) =
(1516 17 18 14) (1920 21 1 14) (234 514) (6 7 8 9 14) (10 11 12 13 14)

(16171819202112345678910 111213 14 15) =
(16 17 18 19 15) (2021 12 15) (34 56 15) (78 9 10 15) (11 12 13 14 15)

(171819202112345678910 1112131415 16) =
(17181920 16) (21 123 16) (456 7 16) (8 9 10 11 16) (12 13 14 15 16)

(1819202112345678910111213 141516 17) =
(1819202117) (1234 17) (56 78 17) (9 10 11 12 17) (13 14 15 16 17)

(19202112345678910111213 141516 17 18) =

(192021118)(234518) (6789 18) (10 11 12 13 18) (14 15 16 17 18)
(202112345678910 111213 14 15 16 17 18 19)
(20211219) (3456 19) (78910 19) (11 12 13 14 19) (15 16 17 18 19)

(211234567891011 1213141516 17 18 19 2 )=
(2112320) (4567 20) (8910 11 20) (12 13 14 15 20) (16 17 18 19 20)

(23c) = (3c) (5¢) (5¢c) (5¢) (5¢) (5¢) — Left

(12345678910111213 14151617 18 1920 21 22 23) =

(123)(14567)(1891011) (1121314 15) (11617 18 19) (1 20 21 22 23)
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(234567891011121314 151617 181920212223 1) =
(234)(25678)(29101112) (213 14 15 16) (2 17 18 19 20) (2 21 22 23 1)

(34567891011121314 151617 181920212223 12) =
(345)(36789)(310111213) (3141516 17) (3 18 1920 21) (322 23 1 2)

(4567891011121314 151617 181920212223123) =
(456)(478910) (4111213 14) (4 1516 17 18) (4 1920 21 22) (4 23 1 2 3)

(5678910111213 14151617 181920212223 123 4) =
(567)(5891011) (512 13 14 15) (516 17 18 19) (5 20 21 22 23) (51 2 3 4)

(67891011121314 15161718 1920212223 1234 5) =
(678)(69101112) (613 14 15 16) (6 17 18 19 20) (6 21 2223 1) (6 2 3 4 5)

(7891011121314 151617 1819202122231234586) =
(789)(710111213) (7141516 17) (7 18 1920 21) (72223 12) (Z 34 5 6)

(891011121314 151617 181920212223 1234567) =
(8910) (8111213 14) (8 1516 17 18) (8 1920 21 22) (82312 3) (8456 7)

(910111213 14151617 18192021222312345678) =
(910 11) (912 1314 15) (916 17 18 19) (92021 22 23) (9123 4) (956 7 8)

(1011121314 1516 17 18 1920212223123456789) =
(10 11 12) (10 13 14 15 16) (10 17 18 1920) (1021 22 23 1) (1023 4 5) (10 6 7 8 9)

(111213141516 17 18 192021222312345678 9 10) =
(1112 13) (11 14 1516 17) (11 18 1920 21) (112223 12) (1134 56) (117 8 9 10)

(1213141516 17 181920212223123456789 10 11) =
(12 13 14) (12 15 16 17 18) (12 1920 21 22) (1223 12 3) (124 56 7) (128 9 10 11)

(1314151617 18 192021222312345678910 11 12) =
(1314 15) (13 16 17 18 19) (13202122 23) (13123 4) (1356 7 8) (13 9 10 11 12)

(1415161718 192021222312345678910 11 1213) =
(14 15 16) (14 17 18 19.20) (14 212223 1) (1423 4 5) (146 7 8 9) (14 10 11 12 13)

(151617 18192021222312345678910 11 12 13 14) =
(1516 17) (1518 1920 21) (152223 12) (1534 56) (157 8 9 10) (15 11 12 13 14)

(16 17 18192021222312345678910 11 12 13 14 15) =
(16 17 18) (16 1920 21 22) (16 23 12 3) (16 456 7) (16 8 9 10 11) (16 12 13 14 15)

(171819202122231234567891011 1213 14 15 16) =
(17 18 19) (172021 22 23) (17 123 4) (1756 7 8) (17 9 10 11 12) (17 13 14 15 16)

(18192021222312345678910111213 141516 17) =
(18 19 20) (18 212223 1) (18234 5) (186 7 8 9) (18 10 11 12 13) (18 14 15 16 17)

(192021222312345678910111213 141516 17 18) =
(1920 21) (192223 12)(193456) (197 89 10) (19 11 12 13 14) (19 15 16 17 18)

(2021222312345678910111213 141516 17 18 19) =
(20 2122) (2023 123) (20456 7) (2089 10 11) (20 12 13 14 15) (20 16 17 18 19)

(21222312345678910111213 14 1516 17 18 19 20) =
(212223)(211234)(215678) (21910 11 12) (21 13 14 15 16) (21 17 18 19 20)

(222312345678910111213 14 1516 17 18 19 20 21) =
(22231)(222345)(226789) (2210 11 12 13) (22 14 15 16 17) (22 18 19 20 21)
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(231234567891011 1213141516 17 181920 21 22) =
(2312)(233456)(2378910) (23 11 12 13 14) (23 15 16 17 18) (23 19 20 21 22)

(23c) = (5c¢) (5¢) (5¢) (5¢) (5¢) (3c) — Right
(12345678910111213 14151617 181920 21 22 23) =
(123423)(567823)(910111223) (13 14 15 16 23) (17 18 19 20 23) (21 22 23)

(2345678910111213 141516 17 18 1920 21 2223 1) =
(23451)(67891) (10111213 1) (14 1516 17 1) (18 19 20 21 1) (22 23 1)

(34567891011121314151617 181920212223 12) =
(34562)(789102) (11121314 2) (1516 17 18 2) (19 20 21 22 2) (23 1 2)

(4567891011121314 151617 181920212223123) =
(45673)(8910113)(1213 14 15 3) (16 17 18 19 3) (20 21 22 23 3) (1 2 3)

(567891011121314 151617 181920212223 123 4) =
(56784)(910 1112 4) (1314 15 16 4) (17 18 1920 4) (21 2223 1 4) (2 3 4)

(67891011121314151617 181920212223 1234 5)=
(67895) (10111213 5) (14 1516 17 5) (18 1920 21 5) (2223 12 5) (3 4 5)

(7891011121314 151617 18 1920212223123 4586) =
(789106) (111213 14 6) (15 16 17 18 6) (19 20 21 22 6) (2312 3 6) (4 5 6)

(891011121314 151617 181920212223 1234567) =
(8910117)(121314157) (16 17 18197) (202122237) (1234 7) (56 7)

(91011121314 15161718 192021222312345678) =
(91011 128) (1314 1516 8) (17 18 1920 8) (212223 18) (234 58) (67 8)

(1011121314 151617 18 1920212223123456789) =
(10111213 9) (14 1516 17 9) (18 192021 9) (222312 9) (3456 9) (7 8 9)

(111213141516 17 18 1920212223123456 78 9 10) =
(1112 13 14 10) (15 16 17 18 10) (19 20 21 22 10) (23 1 2 3 10) (4 5 6 7 10) (8 9 10)

(121314 15161718192021222312345678910

)=
(121314 1511) (16 17 18 19 11) (202122 23 11) (123 4 11) (56 7 8 11) (9 10 11)

(1314151617 18192021 2223123456789 10 11 12) =
(1314 1516 12) (17 18 1920 12) (212223 112) (234 512) (6 7 89 12) (10 11 12)

(14151617 18192021222312345678910 11 12 13)
(14 1516 17 13) (18 1920 21 13) (2223 12 13) (34 56 13) (78 9 10 13) (11 12 13)

(151617 18192021222312345678910111213 14) =
(1516 17 18 14) (192021 22 14) (23123 14) (456 7 14) (8 9 10 11 14) (12 13 14)

(1617 18192021222312345678910 11 12 13 14 15) =
(16 17 18 19 15) (20 21 22 23 15) (123 4 15) (56 7 8 15) (9 10 11 12 15) (13 14 15)

(1718192021222312345678910 11 1213 14 15 16) =
(17 181920 16) (212223 1 16) (23 4 5 16) (6 7 8 9 16) (10 11 12 13 16) (14 15 16)

(18192021222312345678910 11121314 1516 17) =
(18192021 17) (222312 17) (3456 17) (789 10 17) (11 12 13 14 17) (15 16 17)

(192021222312345678910 111213141516 17 18) =
(1920212218) (23123 18) (4567 18) (89 10 11 18) (12 13 14 15 18) (16 17 18)
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(2021222312345678910111213 141516 17 18 19) =
(2021222319) (1234 19) (56 78 19) (9 10 11 12 19) (13 14 15 16 19) (17 18 19)

(2122231234567891011 1213 14 1516 17 18 19 20) =
(212223 120)(234520)(678920) (10 11 12 13 20) (14 15 16 17 20) (18 19 20)

(222312345678910111213 14 1516 17 18 19 20 21) =
(22231221)(345621)(7891021) (11 12 13 14 21) (15 16 17 18 21) (19 20 21)

(2312345678910111213 14 1516 17 18 1920 21 22) =
(2312322)(456722)(89101122) (12 13 14 1522) (16 17 18 19 22) (20 21 22)
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Even-Cycle Decomposition

(4c) = (2c) (3c) — Left
(1234)=(12)(134)
(2341)=(23)(24 1)
(3412)=(34)(312)
(4123)=(41)(423)

(4c) = (3¢) (2¢) - Right

(1234)=(124)(

(2341)=(231)(41)
2)(
3) (

(341_)—( 42

(4123)=(4

3 4)

12)
2 3)

(6¢) = (2c) (5¢) — Left

(123456)=(12)(134586)
(234561)=(23)(24561)
(345612)=(34)(35612)
(456123)=(45)(46123)
(561234)=(56)(51234)
(612345)=(61)(62345)

(6¢) = (5¢) (2c) — Right

(123456)=(123486)(56)
(234561)=(23451)(61)
(345612)=(34562)(12)
(456123)=(45613)(23)
(561234)=(56124)(34)
(612345)=(61235)(45)

(8¢c) = (2c) (7c) — Left

(12345678)=(12)(1345678)
(23456781)=(23)(2456781)
(34567812)=(34)(3567812)
(45678123)=(45)(4678123)
(56781234)=(56)(5781234)
(67812345)=(67)(6812345)
(78123456)=(78)(7123456)
(81234567)=(81)(8234567)

(8¢c) = (7¢c) (2c) - Right

(12345678)=(1234568)(78)
(23456781)=(2345671)(81)
(34567812)=(3456782)(12)
(45678123)=(4567813)(23)
(56781234)=(5678124)(34)
(67812345)=(6781235)(45)
(78123456)=(7812346)(56)
(81234567)=(8123457)(67)

(10c) = (2¢) (9c) - Left
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(1345678910
(2456789101
(3567891012

(12345678910 )
(23456789101 )
(34567891012 )
(456789101223) (4678910123)
(56789101234)= (5789101234)
)
)
)

) )
) )
) )
3
(67891012345)=(67)(6891012345
)
)
0
1

12
23
34
45
56

(78910123456)=(78)(7910123456
(89101234567)=(89
(91012345678)=(9 1
(10123456789)=(10

(
(8101234567
)(912345678)

)(1023456789)

(10c) = (9¢) (2¢c) — Right
(12345678910)=(1234567810
(23456789101)=(234567891)
(34567891012)=(3456789102
45678910123)=(4567891013
4
5
6

~

(56789101234)=(567891012
(67891012345)=(678910123
(78910123456)=(78910123 4
(89101234567)=(8910123457
(91012345678)=(9101234568
(10123456789)=(1012345679

PN ORI N=o©
RieRHR2ELN=|S

NN N N N S S~ S~

)
(
)
)
)
)
)
)
)
)

(12c) = (2c) (11c) — Left

(123456789101112)=(12) (134567891011 12)
(234567891011121)=(23)(245678910 11 12 1)
(345678910111212)=(34)(35678910111212)
(456789101112123)=(45) (4678910111212 3)
(567891011121234)=(56)(57891011121234)
(678910111212345)=(67) (6891011121234 5)
(789101112123456)=(78) (79101112123 4586)
(891011121234567)=(89) (810 11121234567)
(910111212345678)=(910)(9111212345678)
(101112123456789)=(1011) (101212345678 9)
(111212345678910)=(1112) (11123456789 10)
(121234567891011)=(121)(1223456789 10 11)

(12c) = (11¢c) (2¢c) — Right

(123456789101112)=(1234567891012) (11 12)
(234567891011121)=(234567891011 1) (121)
(345678910111212)=(34567891011122)(12)
(456789101112123)=(45678910111213)(23)
(567891011121234)=(56789101112124)(34)
(678910111212345)=(67891011121235) (4 5)
(789101112123456)=(78910111212346)(586)
(891011121234567)=(89101112123457)(67)
(910111212345678)=(9101112123456 8) (7 8)
(101112123456789)=(10111212345679)(89)
(111212345678910)=(1112123 4567 8 10) (9 10)
(121234567891011)=(12123456789 11) (10 11)

(14c) = (2c) (13c) — Left

(1234567891011121314)=(12)(1345678910 11 12 13 14)
(2345678910111213141)=(23)(245678910111213 14 1)
(3456789101112131412)=(34)(35678910111213 141 2)
(4567891011121314123)=(45) (4678910111213 1412 3)

Cube Solver
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(5678910111213141234)=(56
(6789101112131412345)=(67
(7891011121314123456)=(78

)(578910111213141234)
|
(8910111213141234567)=(89)
0
1

(
(6891011121314 123 4 5)
(791011121314123456)
(810111213141234567)
(9101112131412345678)=(210)(21112131412345678)
(1011121314123456789) = (10 11)
(1112131412345678910) = (11 12)
(Q13141234567891011)—(_213)
(131412345678910 11 12) = (13 14)
(1412345678910 11 12 13)

21314123456789)
31412345678910)
412345678910 11)
23456789101112)
34567891011 1213)

1
1
1
1

(_0
(1
(12
(13
14 2

)
1
(14 1) (14

(14c) = (13c) (2¢c) — Right

(1234567891011121314)=(1234567 8910 11 12 14) (13 14)

(2345678910111213141)=(234567891011 1213 1) (14 1)

(3456789101112131412)=(345678910111213142)(12)

(4567891011121314123)=(456789101112131413) (2 3)

(5678910111213141234)=(567891011121314124) (3 4)
(

(6789101112131412345)= (678910111213 1412 35) (4 5)
(7891011121314123456)=(7891011121314123486) (5 6)
(8910111213141234567)=(891011121314123457)(67)
(9101112131412345678)=(910111213141234568) (7 8)
(1011121314123456789)=(101112131412345679) (8 9)
(1112131412345678910)= (111213141234 56 7 8 10) (9 10)
(1213141234567891011)= (1213141234567 89 11) (10 11)
(1314123456789101112)= (1314123456789 10 12) (11 12)
(1412345678910111213)= (1412345678910 11 13) (12 13)

(16¢) = (2c) (15¢) — Left

(123456789101112131 1516)=(12)(1345678910111213 14 15 16)
(23456789101112131415161)=(23)(24567891011121314 1516 1)
(34567891011121314 1 612)=(§4)(§567891011 12131415161 2)
(45678910111213141516123)=(45)(46789101112131415161 2 3)
(56789101112131415161234)=(56)(5789101112131415161234)
(67891011121314151612345)=(67)(6891011121314 1516123 45)
(r8910111213141516123456)=(78)(7r910111213141516123 4 56)
(89101112131415161234567)=(89)(8101112131415161234567)
(91011121314151612345678)=(910)(91112131415161234567 8)
(10111213141516123456789)=(1011)(101213141516123456789)
(11121314151612345678910)=(1112)(11131415161234567 89 10)
(12131415161234567891011)=(1213)(12141516123456789 10 11)
(13141516123456789101112)=(1314)(13151612345678910 11 12)
(14151612345678910111213)=(1415)(141612345678910 11 12 13)
(15161234567891011121314)=(1516)(151234567891011 1213 14)
(16123456789101112131415)=(161)(162345678910111213 14 15)

(16¢) = (15¢) (2c) - Right
(1234567891011 1213 1415 16)
(23456789101112131415161
(345678910111213141516 12
(45678910111213141516123

4

5}

1234567891011 1213 14 16) (15 16)

234567891011121314151)(161)

3456789101112131415162)(12)

456789101112131415161 3) (2 3)

5678910111213141516124)(34)
(

(

(

E
(5678910111213 141516123 4) =(
(6789101112131415161235) (4 5)
(
(8
(
(
(
(

)
)
;
(67891011121314151612345)
(78910111213141516123456)=(78910111213 141516123 46) (56)
) 910111213141516123457)(67)
8)
)
10)
)

(89101112131415161234567 (
10111213141516 123456 8) (7 8)
(
(

(91011121314151612345678
(10111213141516123456789
(11121314151612345678910
(1213 14151612345678910 11

11121314151612345679)(89)
1213 1415161234567 8 10) (9 10)
1314151612345678911) (10 11)

_ a0
N —-O
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(1314151612345678910 11 12
(1415161234567891011 1213
(151612345678910111213 14
(161234567891011121314 15

)
)
)
)

(18¢c) = (2¢) (17c) — Left
(12345678910111213 141516 17 18)
(234567891011 121314151617 18 1)
(3456789101112 13 14 1516 17 18 1 2)
4567891011121314151617 1812 3)
5678910111213 141516 1718123 4)
(678910111213 14 1516 17 18 123 4 5)
(7891011121314 1516 17 18 1234 56)
(891011121314151617181234567)

(91011121314151617181234567 8)

(111213141516171812345678910)
(121314151617181234567891011)
(131415161718123456789101112)
(141516171812345678910111213)
(1516171812345678910 111213 14)
(1617181234567891011 1213 14 15)
(171812345678910111213 14 15 16)
(181234567891011121314 1516 17)

(18c) = (17¢c) (2¢c) — Right

(12345678910111213 141516 17 18)
(234567891011 121314151617 18 1)
(34567891011121314151617 181 2)
4567891011121314151617 1812 3)
(5678910111213 14151617 18123 4)
(678910111213141516171812345)

5

(1314 1516123456 78910 12) (11 12)
(1415161234567 8910 11 13) (12 13)
(1516123456789 10 11 12 14) (13 14)
(1612345678910 1112 13 15) (14 15)

(134567891011 1213141516 17 18)
(24567891011121314151617 181)
(3567891011121314151617 181 2)
(467891011121314 1516171812 3)
(578910111213141516 1718123 4)
(6891011121314 15161718123 45)
(r91011121314151617 181234 56)
(81011121314 151617181234567)
911121314151617181234567 8)
1012131415161718123456789)
1113141516171812345678910)
1214 151617181234567 8910 11)

(
(
(
(
(
(
(
= (
= (
(
= (
(

(

(

(

(

(

(

(
2
(131516171812345678910 11 12)
(1416171812345678910 1112 13)
(151718123456789101112 13 14)
(161812345678910111213 14 15)
(1712345678910111213 14 15 16)
1 )

82345678910111213141516 17

e e e e N S S S

(123456789101112131415 1
(2345678910111213 141516
(345678910111213141516 1
=(4567891011121314151617 18
=(5678910111213141516 17 18 1
=(6789101112131415161718123

1

(0]
~—

- O
OB [WIN ~~—~

=
= ~
N—‘ml_\

(789101112131415161718123456)=(78910111213141516171812346
(891011121314151617181234567)=(89101112131415161718123457
(910111213141516171812345678)=(91011121314151617 181234568
(101112131415161718123456789)=(10111213141516171812345679)

(11121314151617181234567 89 10)
(1213 14151617181234567891011)
(131415161718123456789101112)
(141516171812345678910111213)
(1516171812345678910 111213 14)
(1617181234567891011 1213 14
(171812345678910111213 1415

-_—

|A

11121314151617181234567 8 10)
121314151617 18123456789 11)(
1314151617181234567891012) (1112

220N OBIWIN [—

1516171812345678910 11 12 14) (13 14)
16171812345678910 111213 15) (14 15)
171812345678910111213 14 16) (15 16)

(
E
(14151617 1812345678910 11 13) (12 13)
(
(
(
(

15)
16)
(181234567891011121314151617)=(181234567891011 121314 1517) (16 17)

(20c) = (2c) (19¢) — Left
(1234567891011121314151617 1819 20) =
(12)(1345678910 1112 13 14 15 16 17 18 19 20)

(2345678910111213141516171819201) =
(23)(245678910111213141516 17181920 1)

(3456789101112131415161718192012) =
(34)(35678910111213 14151617 181920 1 2)

(4567891011121314151617181920123) =
(45)(4678910111213141516 171819201 2 3)
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(5678910111213141516171819201234) =
(56)(578910111213 14151617 18192012 34)

(6789101112131415161718192012345) =
(67)(689101112131415161718192012345)

(r891011121314151617181920123456) =
(r8)(7910111213 14151617 1819201234 56)

(8910111213141516171819201234567) =
(89)(810111213141516171819201234567)

(910111213141516171819201234567 8) =
(910)(9111213 14151617 1819201234567 8)

(1011121314151617181920123456789) =
(1011) (101213 14151617 1819201234567 89)

(111213 1415161718192012345678910) =
(1112) (111314151617 1819201234567 89 10)

(1213141516171819201234567891011) =
(1213)(12141516171819201234567 8910 11)

(1314151617181920123456789101112) =
(1314)(13151617181920123456789101112)

(1415161718192012345678910111213) =
(14 15)(1416171819201234567891011 12 13)

(1516171819201234567891011121314) =
(1516)(15171819201234567891011 1213 14)

(1617181920123456789101112131415) =
(1617)(1618192012345678910 111213 14 15)

(1718192012345678910111213141516) =
(1718)(1719201234567891011 1213 14 15 16)

(1819201234567891011121314151617) =
(1819)(182012345678910111213 141516 17)

(192012345678910111213 14151617 18) =
(1920)(1912345678910111213 141516 17 18)

(201234567891011121314 15161718 19) =
(201)(20234567891011121314 1516 17 18 19)

(20c) = (19c¢) (2¢c) — Right
(12345678910111213 14151617 1819 20) =
(12345678910111213 141516 17 18 20) (19 20)

(2345678910111213141516171819201) =
(23456789101112131415161718191)(201)

(3456789101112131415161718192012) =
(34567891011121314151617 181920 2) (12)

(4567891011121314151617181920123) =
(4567891011121314151617 1819201 3)(23)
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(5678910111213141516171819201234)=
(567891011121314151617181920124)(34)

(6789101112131415161718192012345)=
(678910111213141516171819201235)(45)

(7891011121314151617181920123456) =
(789101112131415161718192012346) (56)

(8910111213141516171819201234567)=
(891011121314151617181920123457)(67)

(9101112131415161718192012345678) =
(91011121314 1516171819201234568) (7 8)

(1011121314151617181920123456789) =
(101112131415161718192012345679)(89)

(1112131415161718192012345678910) =
(111213 14151617 1819201234567 8 10) (9 10)

(1213 141516171819201234567891011)
(1213 1415161718192012345678911) (10 11)

(1314151617181920123456789101112) =
(13141516171819201234567891012) (11 12)

(1415161718192012345678910111213) =
(14151617181920123456789101113) (12 13)

(1516171819201234567891011121314) =
(15161718192012345678910111214) (13 14)

(1617181920123456789101112131415) =
(161718192012345678910111213 15) (14 15)

(171819201234567891011 12131415 16) =
(1718192012345678910 111213 14 16) (15 16)

(18192012345678910111213 141516 17) =
(1819201234567891011 12131415 17) (16 17)

(192012345678910111213 14151617 18) =
(192012345678910111213 141516 18) (17 18)

(201234567891011121314 15161718 19) =
(201234567891011121314 1516 17 19) (18 19)

(22c) = (2c) (21c) — Left
(12345678910111213 14151617 181920 21 22) =
(12)(1345678910111213 141516 17 18 19 20 21 22)

(23456789101112131415161718192021221) =
(23)(245678910111213141516 17 181920 21 22 1)

(34567891011121314151617181920212212)=
(34)(35678910111213 14151617 18192021221 2)

(45678910111213141516171819202122123) =
(45)(4678910111213141516 171819202122 123)
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(56789101112131415161718192021221234)=
(56)(578910111213 14151617 1819202122123 4)

(67891011121314151617181920212212345)=
(67)(6891011121314151617181920212212345)

(r8910111213141516171819202122123456) =
(r8)(7910111213 14151617 1819202122123 456)

89101112131415161718192021221234567)=
(89)(8101112131415161718192021221234567)

(91011121314 151617181920212212345678)=
(910)(9111213 14151617 1819202122123 4567 8)

(10111213141516171819202122123456789) =
(1011) (10121314 151617 1819202122123456789)

(11121314151617181920212212345678910) =
(1112) (111314151617 18192021221234567 89 10)

(12131415161718192021221234567891011) =
(1213)(121415161718192021221234567 8910 11)

(13141516171819202122123456789101112) =
(1314)(13151617181920212212345678910 11 12)

(14151617181920212212345678910111213) =
(1415)(141617181920212212345678910111213)

(151617181920212212345678910111213 14) =
(1516) (1517181920212212345678910111213 14)

(16171819202122123456789101112131415) =
(1617)(16181920212212345678910111213 14 15)

(17181920212212345678910111213141516) =
(1718)(17192021221234567891011 121314 15 16)

(18192021221234567891011121314151617) =
(1819)(1820212212345678910111213141516 17)

(192021221234567891011121314151617 18) =
(1920)(19212212345678910111213141516 17 18)

(20212212345678910111213 14151617 18 19) =
(201)(202212345678910111213141516 17 18 19)

(212212345678910111213 1415161718 19 20) =
(2122)(2112345678910111213 14151617 18 19 20)

(22123456789101112131415161718192021) =
(221)(222345678910111213 14151617 18 19 20 21)

(22¢) = (21¢) (2¢) - Right
(123456789101112 13 14 15 16 17 18 19 20 21 22) =
(123456789101112 13 14 15 16 17 18 19 20 22) (21 22)

(23456789101112131415161718192021221) =
(234567891011121314151617 18192021 1) (22 1)

(34567891011121314151617181920212212)=
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(34567891011121314 151617 181920 2122 2) (1 2)

(45678910111213141516171819202122123) =
(4567891011121314151617 18192021221 3) (2 3)

(56789101112131415161718192021221234)=
(5678910111213141516171819202122124)(34)

(67891011121314151617181920212212345)=
(6789101112131415161718192021221235) (4 5)

(7891011121314 1516171819202122123456) =
(7891011121314 151617181920212212346)(56)

(89101112131415161718192021221234567)=
(8910111213141516171819202122123457)(67)

(91011121314151617181920212212345678) =
(91011121314 15161718192021221234568) (7 8)

(10111213141516171819202122123456789) =
(1011121314151617181920212212345679)(89)

(111213 14151617 1819202122123456789 10) =
(111213 14151617 18192021221234567 810) (9 10)

(1213 1415161718192021221234567891011) =
(1213 14151617181920212212345678911) (10 11)

(131415161718192021221234567891011 12) =
(131415161718192021221234567891012) (11 12)

(141516171819202122123456789101112 13) =
(1415161718192021221234567891011 13) (12 13)

(151617181920212212345678910111213 14) =
(1516171819202122123456789101112 14) (13 14)

(1617181920212212345678910111213 14 15) =
(1617181920212212345678910111213 15) (14 15)

(1718192021221234567891011121314 15 16) =
(17181920212212345678910111213 14 16) (15 16)

(181920212212345678910111213141516 17) =
(181920212212345678910111213141517) (16 17)

(1920212212345678910111213141516 17 18) =
(1920212212345678910111213 141516 18) (17 18)

(2021221234567891011121314151617 18 19) =
(20212212345678910111213 14151617 19) (18 19)

(212212345678910111213 14151617 18 19 20) =
(212212345678910111213 141516 17 18 20) (19 20)

(22123456789101112131415161718192021) =
(221234567891011121314 1516171819 21) (20 21)
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Block Move Algorithms

Seed Algorithms
NR NU'NR' NU
NR2 NU' NR2 NU
NR2 NU2 NR2 NU2

Seed Algorithms
MR NU' MR' NU
MR2 NU' MR2 NU
MR NU2 MR' NU2
MR2 NU2 MR2 NU2

SuperCube Solver

Block Move Algorithms — Four Moves

24/47

Corner-Centers
Cycle Structure
(3¢) (3¢)
(3¢) (3c)
(3¢) (3c)
Midge-Centers
Cycle Structure

Number of Permuted Pieces
6
6
6

Number of Permuted Pieces

(3¢) (3¢) 6

(3¢) (3¢) 6

(2¢) (2¢) 4

(2¢) (2¢) 4
http://www.mementoslangues.fr/ Cube Solver
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Orbit Numbering — 7x7x7 Cube

Annex

Cube Numbering System

Orbits of stickers on a 7x7x7 cube are numbered from 0 up to 12, beginning at corners and ending up at true

centers.

SuperCube Solver

Up
Left Front | Right | Back
Down | Back
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Sticker Numbering — 7x7x7 Cube

Stickers on a 7x7x7 cube are numbered in rows from 0 up to 293, beginning on face F, top left and ending on
face B, bottom right, following sequence F R U L D B. Stickers can also be numbered per orbit from 0 up to 23.

e e
IIIIHII

147 148 149 150 151 152 153 nnnnﬂﬂ 49 50 51 52 53 54 55
154 155 156 157 158 159 160 .Eﬂmnm 56 57 58 59 60 61 62
161 162 163 164 165 166 167 mnmnmm 63 64 65 66 67 68 69
168 169 170 171 172 173 174 mmmmm 70 71 72 73 74 75 76
175 176 177 178 179 180 181 mm 77 78 79 80 81 82 83
182 183 184 185 186 187 188 mm 84 85 86 87 88 89 90

189 190 191 192 193 194 195 .mmm.m

@@@I@@Hﬂﬂﬁﬁﬂﬂ!
231 232/ 233 204 235|256 207 RIS
238/ 230|240 241 421243 244 EEEEEE S

Up

Left Front | Right | Back

Down | Back
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True Center Orbit

The 6 numbered stickers of the orbit of true centers of a 7x7x7 cube are shown on the texture below:
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Corner Orbit — Stickers

The 24 numbered stickers of the corner orbit of a 7x7x7 cube are shown on the texture below:

17
19
Reference Cube
Corner 0 1 2 3 4 5 6 7
Stickers 0,1, 2) (3, 4, 5) (6,7,8) (9,10,11) (12,13, 14) (15, 16, 17) (18, 19, 20) (21, 22, 23)

Orbit Cube
Stickers (D, O, F) (A E D) (B, L, S) (C,R,P)  W,J,H (X,G,N) (U MQ (V,T,K)

Corner stickers are numbered from 0 to 23 whereas corner pieces are numbered from 0 to 7.

Sticker numbers have been selected such that a cyclic permutation of numbers in a group of 3 will always twist a

corner in a clockwise direction, so that sticker permutation (0 — 1 — 2 — 0) will twist corner 0 clockwise (CW)

whereas sticker permutation (0 — 2 — 1 — 0) will twist it counterclockwise (CCW).

For a group of 3 stickers (s0, s1, s2) located on a same corner piece, the corner number can be obtained from:
corner number = Integer(s0 / 3), or Integer(s1/ 3), or Integer(s2 / 3)

Given a corner sticker number s0, the 2 other corner sticker numbers can be obtained from:

s0 = 3 * Integer (s0 / 3) + (sO + 0) Modulo 3
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s1 =3 *Integer (sO/ 3) + (sO + 1) Modulo 3
s2 = 3 * Integer (s0 / 3) + (sO + 2) Modulo 3
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Corner Twists

There are four permuted corners per face turn. Quarter-turns turns F, F', B, B' and all half-turns F2, R2, U2, L2,
D2, B2 do not change the twist of any of the four permuted corners, whereas quarter-turns R, R', U, U', L, L', D,
D' change the twist of only half of the permuted corners.

To obtain the new twist of a corner that has been moved to a new position, simply add the delta twist value
indicated in the Table of Corner Twists to the old corner twist:

newTwist = (oldTwist + deltaTwist) Modulo 3

For example, by applying move R to the right face, the new twist of the corner that has been moved from old
position 4 to new position 7 is given by:

deltaTwist = +1
newTwist(7) = (oldTwist(4) + 1) Modulo 3

If this corner located at position 7 is now moved back to position 4 by move R', then the 2 delta twists will cancel
out Modulo 3:

deltaTwist = +2
newTwist(4) = (oldTwist(7) + 2) Modulo 3
newTwist(4) = ((oldTwist(4) + 1) + 2) Modulo 3
newTwist(4) = (oldTwist(4) + (1 + 2)) Modulo 3
newTwist(4) = (oldTwist(4) + 3) Modulo 3
newTwist(4) = oldTwist(4)

The table shows that any legal face move will always keep the sum of *all* corner twists equal to zero Modulo 3.

Table of Corner Twists
Face Move F

old corner position 0 1 2 3 4 5 6 7
new corner position 1 2 3 0 4 5 6 7
deltaTwist +0 +0 +0 +0 +0 +0 +0 +0
Face Move F2
old corner position 0 1 2 3 4 5 6 7
new corner position 2 3 0 1 4 5 6 7
deltaTwist +0 +0 +0 +0 +0 +0 +0 +0
Face Move F'
old corner position 0 1 2 3 4 5 6 7
new corner position 3 0 1 2 4 5 6 7
deltaTwist +0 +0 +0 +0 +0 +0 +0 +0
Face Move R
old corner position 0 1 2 3 4 5 6 7
new corner position 0 4 1 3 7 5 6 2
deltaTwist +0 +2 +1 +0 +1 +0 +0 +2
Face Move R2
old corner position 0 1 2 3 4 5 6
new corner position 0 7 4 3 2 5 6 1
deltaTwist +0 +0 +0 +0 +0 +0 +0 +0
Face Move R’
old corner position 0 1 2 3 4 5 6 7
new corner position 0 2 7 3 1 5 6 4
deltaTwist +0 +2 +1 +0 +1 +0 +0 +2
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old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position
new corner position
deltaTwist

old corner position

new corner position
deltaTwist

SuperCube Solver

Face Move U

2 3
2 3
+0 +0
Face Move U2
2 3
2 3
+0 +0
Face Move U’
2 3
2 3
+0 +0
Face Move L
2 3
2 6
+0 +2
Face Move L2
2 3
2 5
+0 +0
Face Move L'
2 3
2 0
+0 +2
Face Move D
2 3
7 2
+2 +1
Face Move D2
2 3
6 7
+0 +0
Face Move D'
2 3
3 6
+2 +1
Face Move B
2 3
2 3
+0 +0
Face Move B2
2 3
2 3
+0 +0
Face Move B'
2 3
2 3
+0 +0

A O

+0
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Corner Orbit — Pieces

The 8 numbered pieces of the corner orbit of a 7x7x7 cube are shown on the texture below:

OEEEEEG '«
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Midge Orbit — Stickers

The 24 numbered stickers of the midge orbit of a 7x7x7 cube are shown on the texture below:

7
21
4
Reference Cube
Midge 0 1 2 3 4 5 6 7 8 9 10 11
Stickers (0,1)  (2,3) (4,5) (6,7) (8,9) (10,11) (12, 13) (14, 15) (16, 17) (18, 19) (20, 21) (22, 23)

Orbit Cube
Stickers (LH)  (S,K) (P,Q) (F,N) (E,D) (W,G) (T,U) (B,R) (A,L) (O,C) (X,M) (J,V)

Midge stickers are numbered from 0 to 23 whereas midge pieces are numbered from 0 to 11.

For a pair of 2 stickers (s0, s1) located on a same midge piece, the midge piece number can be obtained as:
midge piece number = Integer(s0 / 2) or Integer(s1 / 2)

Given a midge sticker number s0, the number s1 of the sticker located on the other side can be obtained from:

s0 = 2 * Integer(s0 / 2) + (sO + 0) Modulo 2
s1 =2 *Integer(s0/2) + (sO + 1) Modulo 2
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Given a midge sticker number s that has moved to sticker position p, the midge flip can be obtained from:
1- Compute S =s-2 * Integer (s/ 2)
2- Compute P =p -2 * Integer (p/ 2)
3- Compare S and P and compute midge flip from:

if (P =S) then Flip = 0, else Flip =1
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Midge Flips

There are four permuted midges per face turn. Half-turns F2, R2, U2, L2, D2, B2 toggle the flip of each of the
four permuted midges, whereas quarter-turns F, F', R, R', U, U', L, L', D, D', B, B' toggle the flip of only half of the
permuted midges.

To obtain the new flip of a midge that has been moved to a new position, simply add the delta flip value indicated
in the Table of Midge Flips to the old midge flip:

newFlip = (oldFlip + deltaFlip) Modulo 2

For example, by applying move R to the right face, the new flip of the midge that has been moved from old
position 8 to new position 0 is given by:

deltaFlip = +1
newFlip(0) = (oldFlip(8) + 1) Modulo 2

If this midge located at position 0 is now moved back to position 8 by move R', then the 2 delta flips will cancel
out Modulo 2:

deltaFlip = +1
newFlip(8) = (oldFlip(0) + 1) Modulo 2
newFlip(8) = ((oldFlip(8) + 1) + 1) Modulo 2
newFlip(8) = (oldFlip(8) + (1 + 1)) Modulo 2
newFlip(8) = (oldFlip(8) + 2) Modulo 2
newFlip(8) = oldFlip(8)

The table shows that any legal face move will always keep the sum of *all* midge flips equal to zero Modulo 2.

Table of Midge Flips
Face Move F

old midge position 0 1 2 3 4 5 6 7 8 9 10 11
new midge position 0 1 2 3 8 5 6 9 7 4 10 11
deltaFlip +0 +0 +0 +0 +1 +0 +0 +1 +0 +0 +0 +0

Face Move F2

old midge position 0 1 2 3 4 5 6 7 8 9 10 11
new midge position 0 1 2 3 7 5 6 4 9 8 10 11
deltaFlip +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

Face Move F'

old midge position 0 1 2 3 4 5 6 7 8 9 10 11
new midge position 0 1 2 3 9 5 6 8 4 7 10 11
deltaFlip +0 +0 +0 +0 +0 +0 +0 +0 +1 +1 +0 +0
Face Move R
old midge position 0 1 2 3 4 5 6 7 8 9 10 11
new midge position 11 8 2 3 4 5 6 7 0 9 10 1
deltaFlip +0 +0 +0 +0 +0 +0 +0 +0 +1 +0 +0 +1
Face Move R2
old midge position 0 1 2 3 4 5 6 7 8 9 10 11
new midge position 1 0 2 3 4 5 6 7 11 9 10 8
deltaFlip +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1
Face Move R’
old midge position 0 1 2 3 4 5 6 7 8 9 10 11
new midge position 8 11 2 3 4 5 6 7 1 9 10 0
deltaFlip +1 +1 +0 +0 +0 +0 +0 +0 +0 +0 +0 +0
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old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip

old midge position
new midge position
deltaFlip
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Face Move U

2 3 4
2 5 3
+0 +1 +0

Face Move U2
2 3 4
2 0 5

+1 +1 +1
Face Move U’

2 3 4
2 4 0
+0 +0 +1

Face Move L

2 3 4
10 9 4
+1 +1 +0

Face Move L2

2 3 4

3 2 4

+1 +1 +1
Face Move L'

2 3 4
9 10 4
+0  +0  +0

Face Move D

2 3 4
7 3 4
+0 +0 +0

Face Move D2
2 3 4
1 3 4

+1 +1 +1
Face Move D'

2 3 4
6 3 4
+1 +0 +0

Face Move B

2 3 4
2 3 4
+0 +0 +0

Face Move B2
2 3 4
2 3 4

+1 +1 +1
Face Move B'

2 3 4
2 3 4
+0 +0 +0

-

+0

11
+0
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10
10
+0

10
10

10
10
+0

10
10
+0

10
10

10
10
+0

11
11
+0

11
11

11
11
+0

11
11
+0

11
11

11
11
+0

11
11
+0

11
11

11
11
+0
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Midge Orbit — Pieces

The 12 numbered pieces of the midge orbit of a 7x7x7 cube are shown on the texture below:

SuperCube Solver 37147 http://www.mementoslangues.fr/ Cube Solver



http://www.mementoslangues.fr/�

Edge Orbit 1

The 24 numbered stickers of the 1% edge orbit of a 7x7x7 cube are shown on the texture below (one edge side):
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The numbered stickers of the 1% edge orbit of a 7x7x7 cube are shown on the texture below (two edge sides).

& + ENED - .

It can be seen that stickers of the two sides of an edge are paired. If an algorithm exists for cycling stickers of a
side of an edge, then the same algorithm will also cycle stickers of the other side.

Edge Orbit 1 — Paired Stickers
o 1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
11" 4" 17" 14' 10' 20" 18 2' 21" 5 1" 13 8 0 16" 22 3 7 23 15 9 12" 19 ¢
o 1 2 3 4 5 6 7 8 9 10 11 12" 13" 14" 15 16' 17" 18 19' 20' 21' 22' 23
13 10 7 16 1 9 23 17 12 20 4 0 21 11 3 19 14 2 6 22 5 8 15 18

Cube Solver
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Edge Orbit 2

The 24 numbered stickers of the 2" edge orbit of a 7x7x7 cube are shown on the texture below (one edge side):

12
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The numbered stickers of the 2" edge orbit of a 7x7x7 cube are shown on the texture below (two edge sides):

12 13’

15' 14

It can be seen that stickers of the two sides of an edge are paired. If an algorithm exists for cycling stickers of a
side of an edge, then the same algorithm will also cycle stickers of the other side.

Edge Orbit 2 — Paired Stickers
o 1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

1" 4" 17" 14' 10" 20" 18" 2" 21 & 1" 13 8 0 16" 22" 3 7' 23 15 9 12' 19 6

o 1t 2 3 4 &5 6 7 8 9 10 11" 12" 13 14' 15 16' 17" 18 19" 20" 21' 22' 23
13 10 7 16 1 9 23 17 12 20 4 0 21 11 3 19 14 2 6 22 5 8 15 18

Cube Solver
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Corner-Center Orbit 1

The 24 numbered stickers of the 1% corner-center orbit of a 7x7x7 cube are shown on the texture below:

12 13

15 14
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Corner-Center Orbit 2

The 24 numbered stickers of the 2™ corner-center orbit of a 7x7x7 cube are shown on the texture below:

12 13

15 14
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Midge-Center Orbit 1

The 24 numbered stickers of the 1% midge-center orbit of a 7x7x7 cube are shown on the texture below:

12
15 13

14
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Midge-Center Orbit 2

The 24 numbered stickers of the 2™ midge-center orbit of a 7x7x7 cube are shown on the texture below:

12
15 13
14
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Edge-Center Orbit 1

The 24 numbered stickers of the 1° edge-center orbit of a 7x7x7 cube are shown on the texture below:

12
13

15
14
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Edge-Center Orbit 2

The 24 numbered stickers of the 2™ edge-center orbit of a 7x7x7 cube are shown on the texture below:

13
12

14
15
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