Permutation of Last Layer (PLL) Cheat Sheet

H Permutation

= M2 U M2 U2 M2 U M2

= M2 U' M2 U2' M2 U' M2

mR2'r2U L212U2R2'r2 U L2112

= U'M2 U2 M2 U M2 U2 M2
mF2M2F2U F2M2F2U

= xU2M2U2B'U2 M2 U2B
mR2U2R2U2R2UR2U2R2U2R2 U’
s LRU2L'R'F'B'U2FB
sRU2R'U'R'UR2U'R2U2R2U2R'U
mR2U2RU2R2U2R2U2R U2R2

s M2UM2UM2UM2UM2UM2U

LY

Aa Permutation

s R'FR B2RF R B2R2
» (X)R'DR' U2 RD'R' U2 R2

u (x)R'UR D2RU'R D2 R2
m(yx)L2D2L'U'LD2L UL
u(y2) (L'BL)(F2LB'LY) (F2L2)
m(y2z) F2RU2R U2F2L' U2 L U2
m(yz)U2RU2R F2U2L' U2 L F2
sRU2R2ULURULURU2R
u(y)R2F2 (R'B'R)F2 (R'BR))

F Permutation

= (y2) RURUR2yRUR U xU R UR U2

myzRURURU2ZyRUR U'yxL'ULUL2X

sRURUR2FUFUxRUR U'R2B
sRURUR2FUFURUXR2URU
sRURUR2yRURUyxRUR UR2x
syRURURU2R2U'RUR U2RUTU
RULURU
sRU2RdRFR2ZURURFRUF
a(y)URURUR2FUFURXUR U R2
m(y2)MU2FUIU2rU' R2r U2 R2
s (y)RUFRURURFR2URURURUR
wLU2LU2RULULU L' U2RU2L' UL
m(rURUYZU ('U2r U) (rU21'U12)

Jb Permutation

sRU2RURU2L'UR UL
s RU2RU'Rd2 R UL UR
my2RLU2L'ULU2R UL U

s (RURF)(RUR UR)F(R2U'R'U)
my LU RwWU2LW UR' U Lw2 F2 L2
wyL'URU2L'ULU2L'RU
my2F2RURyr2y' RU'RUR?2'

s 'URULU2RURUZR
my2r2UL'UrU2RB'R U2

&

Rb Permutation

sR'U2RU2R FRUR' U R F'R2'U
myR2B2UR'URURUB2RURU
sRU2RUYRFRBRFRzxXRUR

my2R'U2IRURUI'U2ZRFRURURURF

sR'U2RD'RURDRURURURU
s (yx)R2UIURU'I'U'IU2R U2R
arL'UrULU U rU2LU2L

Ua Permutation

u(y2) F2U LR F2L'RU' F2
u M2 UM U2 MU M2

u (y2) M2 UM U2 M U M2
sR2ZURURURURUR

s (y2)L2ULULULULUL
wB2U M U2M U B2

= (y2)RURURURUR' U R2

u M2 UM U2 MU2M U2 M U M2
m(y)R2U'yrU2r RU2Ry U'R2
sRURULULURURULUL

Ab Permutation

sRB'RF2R BRF2R2
» (x)RD'RU2R' DR U2R2

» (x)RU'RD2R URD2R2
m(yx)R2D2RUR'D2RU'R
m(y2x)LU'LD2L'ULD2L2
m(yz)U2L'U2LF2U2RU2R F2
m(Z)F2L'U2L U2 F2R U2 R' U2

s (y)RU2RULURULUR2U2R

u(z) (UR'Dr2UY)(RUR U) (D)

m(Zy2) (U'rx) (2ULU) R U)(L U L) R U)

N

Ga Permutation

»(y)RZuURURURUR2y RUR
u(y)R2DB'UB'U'BD' R2F UF
= (y2)F’2DRURURDF2L'UL
sRLU2R'L'Y RUL'U2RU'L

K/’

|

Gd Permutation

= (y2) RURyR2URU' R UR'uR2
u(y2) RURF2D'LUL'UL'DF2
m(y2)2UL2UF2LU'RU2L' UlIx
m(y)LURU2L'UR yR L'U2RL
s (y)LURU2L'URYyL'RU2LR
s (y)RFRFULUFRFLF2R

sUXxRURD2RURD2XURURURURUR

ral

]

Na Permutation

sR'UR2B2UR'B2'RU' B2R2'U'R
mzDR'UR2D'R(UD)R'UR2D'RU'R
ny'LURU2L'UR'LURU2L'UR’
sRURUIUFURFRURUIUR
slLULULFUFLULFLFLUL
sRULA2LUULR U RU2rFI'Uy2
sLURU2LURLURU2L'UR'U
myzRUR'DR2Z2URUD'R'DR2'U'RD'
sRULA2LULRURU2L'UR U
sFFRUR'URFR2FURURUFR

mzU2R2U'R2y'R2U2R2UR2yR2U2R2dR2xy

T Permutation

sRUR'URFR2URURURF
my2L'ULULFL2ULUL'ULF
sFRURURUR2FRURUR'
ml2U'L2DF2R2UR2D'F2
mR2U'R2DB2L2UL2D'B2

= R2'UR2UR2 'y R2uR2'U'R2
mR2UR2'U'R2U'DR2'U'R2UR2' D'
m(zx2)U2ru2ru2xu2ru2ru2

Ub Permutation

= (y2) 2URLF2RL UF2
u M2 U'M U2 MU' M2

u (y2) M2 U' M U2 M' U' M2
sRURURURURUR2

= (y2)R2ZURUR U'R U R UR'
= B2 UM U2MU B2
sl2ULULULULUL
sRURURUR URUR U2R'
= M2 U'M' U2 M U2 M' U2 M U’ M2
sl'ULURURU2LULURUR

E Permutation

sR2UR Uy (RUR U)2RUR'y'RU' R2'
axURULURULURULURUL
syxRURDRURD2L'ULDL UL
syXxRURDRURDRURDRUR D
axURULURURURULURU
syxRURDRUR WR2RURDRUR
myx(LUL)D (LU L)u2 (LU L)D(LUL)
a'ULURUIURULURUIU

= ("RU)(LDLUL)(RURDR)U
ar2Ur2Dx (RU'R U)3xD'r2U'r2
aXURULURURURUTFFRF

=y ZRFR2ZURB RUR2FRzRBR
sRUL'D2LURLURD2RUL

= (RBLB'R)y(RL)y(LB'RBL)y (R'L)
al'UFFRF)RURU)L(URURY)F
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Gc Permutation

(yYRZURURUR UR2yRU'R'
(YYR2ZURURURUR2BU B
(yYR2ZD'FUFUFDR2BU'B'
(y2)F2D'LULUL'DF2RU'R'
U'RU2LR(y)LURU2L'UR'
y)rUuLUIFULUFRFR

Na

Gb Permutation

R URyR2uR URU RU R2
sRURB2DL'ULU LD B2

= (y2)L'U'LyR2uR URURUR2
= (y)RUL'U2RU'LYRLU2L'R

B

Nb Permutation

sRUR2F2URF2’RUF2R2UR’
mzURD'R2UR' (UD)RD'R2UR'D
mz(D'RU'R2’DR3U)2

s 'UR'U2LULRURU2LURU
sRURURFUFRURFRFRUR
mzURD'RZUR'UZRUR zR2UR ZRU'
sl'UR'zZRZURUZRUR zR2UR'ZRU'
sl'ULUTFUFULFLULUTrUL

s lLURU2LU'URLURU2L'UR U
sRURURFUFRURURdARUR'
sRULU2RULR UL U2RU'L

V Permutation

sRURUyxRUR2XURURFRF
=RURUBDBDB2RBRBR
sRURUXYyRURUIRURURU
syl URULULURULU2RU2R
=y2RULURURULURU2L U2L
sy RULURURUL URU2LU2L
sLURULULURULU2R U2R
sRURJRFR2URURFRF
sRURUYyZURURU2yRURUR
sRURUYRFR2ZURURFRF
sRURUYRDRDR2FRFRF
sRU2RU2LURULULURUL
sRU2RU2LURUFFrURUF

= R2U' (B2UB2) (RD)(RD)R URU'R

Z Permutation

sy xRURUDRDURURD2Fx

axL'ULUDLDULULD2F X

= M2 UM2UMU2M2U2M U2

=y M2UM2UM U2M2U2M U2

=y M2'U' M U2' M2' U2' M' U M2'

syUR'URURURURURUR2UR'U

sR'URZURUR'URURURU R U2

sRB'RBFRFB'RBRF2U

mR2UR2U'R2F2R2U'F2U R2 F2

my' M2 U2 MU' M2 U M2 U M' U

sR'UL'U2D2RU LR UL U2D2RU'L

myR2U'R2UR2x U2R2 F U2 F' R2 U2

s M'UM2UM2UM U2M2U'

sUI'URUDRUDRUR'D2

sdRUR2ZURFRURURURURURF

= F2 M2 F2 M2 U M2 U M2 U2

s U2’RURU'RU2RURURUR'URUR
URURURURURURUR

syRURUR'URURUR U R2URU2

syRURB'RBURfRUR'U'f

n M2 U (F2 M2 F2 M2) U' M2

myM2U2M UM2UM2U M U

sRURFRFURFULULF

axXRURUDRDURURD2F

Ja Permutation

»(y2)RU2RUR ZR2URDRU
a(y2)LUR UL U2RU R U2R[7]
»(y2)LRU2RUR U2LURU
m(y2)F2L'U'rU2I'UR U'R2
m(y2)RU2RUR U2 LURUL'
m(y2)xU2r U'rU21'UR U'R2
a(y)RULU2RUR U2LRU

s UL'URZR2UR U'R2UD

u B2 R2 U'R2'uR2 D'R2' UR2
sRULURU2LULU2L
sRLA2RURd2R UL

s (lURU2LUR)U(L'UR U2LU'R)
s 'URU2LURULURU2LUR
al'U2LULU2RULUR
al'ULFLULULFL2ULU

Ra Permutation

my2zUR2ZUR2UFUR URUFU2R
my'R2B'R'UR'URBR U2RU2R’
sRU2R'U2RB'RRURURBR2'U
sRU2R'U2RB'RURUIUR2F
mU2R'URU2RU2L'RZURU'RLU2R'
sy RUR'FRU2R'U2R'FRURU2R'U
sRU2R'UR'FFRU2RU2R'FRU'R'U
sRU2RDR'URD'RURURUR'U
my2 LU2L"U2LFLULULFL2U
sRIUIURUIUI'U2RU2'R

i

B

Y Permutation

sFRURURURFRURURFRF
mR2UR2’UR2D'R'U'RF2'R'UR
sFRFRZUR'URURFRURUF
sR'URF2R'URdR2U R2'U'R2
sR2ZUR'URUZYLURURULUyz
myFLULULULFLULULFLF
sFRURFDRYxR'URzR2yL'd2
nzZ2L'ULULYLURURULU
sFRFRURUR2URUIUR U
mzU2RUR'URYyRULULUR'U
sFRURURARUR'B'RU' R2
sRFRFYURUR2URURFRFU
my2zU2R'U2R'U2RBRB'U2BR'B'



