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draw_frame
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P& EEE -m M, s, S, e, B
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2. J4Ad5 J6 7125 A (OpGLN_Rubik]J6. ijs) ~DEEDRA > k

1. J4—J6 DHARDEIZ LD H D
BE OB v. oy, x.—X, u.—Uu, v.—V
LEDESRE Ta— (=)

2. JA(E#ED OpenGL) 2> J6 (A7 Y = 7 MEMEI D OpenGL) ~

A TN—FK -« T7 AL
(J4) require ' gl3 —— (J6) require ' opengl gl3’
coinsert ~ jgl3’

7 F— A
(J4) cc g isigraph ws_clipchildren ws_clipsiblings
(J6) cc g isigraph opengl

FIT T ST A

run
(J4) glaRC ’”’
(J6) ogl =7 conew  jzopengl’
(J4) (J6)
aa_paint =: g paint =:
draw_rubik ’’ g draw_rubik ’’
draw_frames ’’ — g draw_frames ’
drawtext ’’ g drawtext
glaSwapBuffers ’’ show__ogl ’’
glColor — glColor4D



A=A R S

NB. OpGLN_Rubik]J6.1ijs 2012/3/24

NB. J602 version imported from J402 2012/3/20

NB. OpGLN_Rubik]J3.1ijs 2012/3/7

NB. Rename T, W, S, E, B, N-> U, L, F, R, D, B

NB. run 31, 0 => test F8

NB. setrub 'F8, run 91, 0 => Facet ~—72 (Kf) TDOFELT
NB. from OpGLN_Rubik]J2.1js

NB. from OpGLN_Rubik]. ijs

NB. Rubik Cube Simulation in Joyner’ s Group Theory Notation (use cycle)
NB. revised 2012/1/17

NB. program <calc ’ (ER)3R(eR)3R’ > OK! 2012/1/20

NB. NJoyF-function checked OK! & revised 2012/1/23

NB. revised from OpGLN_Rubik. ijs 2011/9/19
NB. referred from OpGLN3. ijs

NB. run '’ => B [6EAZ#EZ 5] AERE
NB. run 0 => BN @EE
NB. run 1 => FEtt [FEAEZ 5] ARE

NB. run 10, 0 => EGEft THHZ#HZ 5| AE + #iE=~ 2 K Joyner 53
NB. run 10, 1 => EEth [EEZ x5 ) ARE + #Bffa~r FOER

NB. run 21, 0 => 7’ I—Ey T « = X—"DOT A K p.25

NB. run 31, 0 => test F8

NB. Facet & ~—7 (JKfh) TDOFELT
NB. setrub 'F8, setrub 'R6 => facet DALEZIEE
NB. run 91, 0 => mark facet T3F4T

NB. Attention! Global Nouns of Colors:
NB. R(red), O(orange), Y(vellow), G(green), W(white), B(blue)

NB. EEth (#2825 a—F— « X2 —T Ol & tait
MPatl =: ’NbbnbNbnbb’ NB. p. 19

NB. EEt [BEZ#Z 5] =y ¥« Fa—7 OfEsH
MPatA =: ’eiEIEie’ NB. p.21 A

MPatB =: ’EleielF’ NB. p.21 B

MPatC =: ’EleelEIl’ NB. p.21 C

MPatRO =: ’IEIEIE EiEiEi EE’ NB. p.25 Rubik’s Maneuver



NB. J6 version
wr =: 1!:2&2
require ' opengl gl3’
coinsert ~ jgl3’

A= 0 : 0

pc a closeok;pn “Rubik Cube Simulated”;

menupop “&Help”;

menu help “&lelp” *” "* "

menupopz;

xywh 6 22 200 200;cc g isigraph opengl rightmove bottommove;
xywh 211 93 34 11;cc Reset button;

xywh 211 25 34 11;cc Step button;

xywh 210 43 34 11;cc Auto button;

xywh 7 6 197 11;cc Program edit ws_border es_autohscroll;
xywh 210 63 43 11;cc ClearProg button;

xywh 210 6 34 11;cc Compile button;

pas 0 0;

rem form end;

)

NB. Colors from Facets of Rubik
col =: 3 : 070

select. y
case. 'U do. 'B
case. 'u do. b
case. 'L’ do. 'Y
case. 1’ do. 'y
case. 'F do. 'R
case. 'f do. '
case. 'R do. G
case. 'r do. g
case. 'B’ do. 'O
case. ‘b’ do. 0
case. 'D’ do. "W
case. ' d do. ‘W
fcase. do. vy

end.

)

NB. Idiom Compile Fo p 2012/2/8
colx =: 3 : 070
select. y

case. ‘U do. 'B

case. 'u do. b’
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case.
case.
case.
case.
case.
case.
case.
case.
case.
case.
fcase.

end.

)

o O o ™R ™ HH T

do. ’

do. ’

do. ’
do.

oL
o
< = = 0,00 O N N

NB. Facets from Colors
3 :070

col2fac

select.
case.
case.
case.
case.
case.
case.
case.
case.
case.
case.
case.
case.
fcase.

end.

)

NB. Color Definition / Global Nouns !

oy o oy e e ey
=E =0 O @R XX = T ™

. O o™ s, ™ T r e o

do.
do.
do.
do.
do.
do.
do.
do.
do.
do.
do.
do.

(oW
e
~<

NB.

NB.

NB.

NB.

NB.

NB.

RIMFE  p 2012/2/7

B(Blue) = "U
K(Ki-iro, Yellow) =>
R (Red) =>F
G(Green) => 'R

0(Orange) => "B’

W(White) =>'D

NB. revised for OpenGL spec. 2011/10/12

O = o == = OO

45 0
0.64 0
0.27 0

—_ = O

NB.
NB.

NB.
NB.
NB.
NB.

red

orange

NB. pale orange
NB. orange red
yellow

green

white

blue
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P=:0 0.80.7 NB. sky blue for work
NB. Q=20 0 0 NB. black

NB. Facet Definition
ALL_COJ =: 9# BYRGOW NB. Actual Rubik’S Color Set
RUBJ : O ULFRBD’ NB. for Joyner’ s Facet Name
MRUBJ =: (6, 9)$RUBJ

NB. test_C =: ’PGGGGGQGG’

NB. test for Rubik Manueaver

NB. display T_RUBMAN

T_RUBMAN =: UUUUUUUULU”  NB. Up
T_RUBMAN =: T_RUBMAN, ’LLLLLLLLL’ NB. Left
T_RUBMAN =: T_RUBMAN, ’FFFLFRFFF’ NB. Front
T_RUBMAN =: T_RUBMAN, ’RRRFRRRRR’ NB. Right
T_RUBMAN =: T_RUBMAN, ’BBBBBBBBB’ NB. Back
T_RUBMAN =: T_RUBMAN, ’DDDDDDDDD’ NB. Down

NB. display T_F8

T_F8 =: > yuuuuuouy’
T_F8 =: T_F8, ’LLLLLLLLL
T_F8 =: T_F8, ’FFFFFFFFP’
T_F8 =: T_F8, ’RRRRRRRRR’
T_F8 =: T_F8, ’BBBBBBBBB’
T_F8 =: T_F8, ’DDDDDDDDD’

NB. enter Marked Cubelet on edit box 2012/3/9
edit_in =: 3 1 0

wd “pc editin;’

wd “xywh 8 10 120 8;cc sO static;en “Enter Cubelet Pos. to Mark”;’
wd “xywh 8 20 120 8;cc sO statics;en ” such as F8, R6”;’

wd " xywh 8 30 40 10;cc e0 edit;’

wd 'pas 8 8;pcenter;pshow;wait;’

wd ’pclose;’

EditDA =: > {: 12 { wd "q;’

setrub EditDA

empty

)

NB. e.g. setrub 'F8, setrub 'R6’, etc
setrub =: 3 : 0

Cr o=y

i "ULFRBD’ i. C

j= 7.7
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MRUBX =: 'P* (<i;j) } MRUBJ NB. Global
RUBA =: , MRUBX NB. Global
)

NB.

run=: a_run
a_run=: 3 : 0
initS =: vy
if. 0 = #initS do. goto_skip. end.
if. 91 = {. initS do. edit_in

label_skip.

wd :: ] "psel a;jpclose’

wd A

NB. glaRC ’’

ogl =: '’ conew ’ jzopengl’ NB. for J6
ROT =: 0 0 O NB. rename from RR

Key =: 7’

NL =: 0 NB. NL(New Line) Flag = 0

NB. for J6, modify use g draw_init
NB. glaFont "arial 30’
NB. glaUseFontBitmaps 0 32 95 32 NB. Use Character Font
NB. Initial Color Setting for Rubik Cube ===========
RUBX =: , DRUBJ
NJoyF 7 NB. include Joyner’ s Rubix commands
NB. select command facet or color 2012/2/7
if. 0 = #initS do.
initS =: 10, 0 NB. ftHg[jiubVFuf
end.
initC =: {. initS
NB. for TEST RUBMAN 2012/3/1
if. initC = 21 do. RUBX =: ,> T_RUBMAN end.
if. initC = 31 do. RUBX =: ,> T_F8 end.
if. initC = 91 do. RUBX =: RUBA end.
ColInp =: {: initS NB. Select Color Input 0: Facet, 1: Color

init_color initC NB. change color patterns in several books
istep =: 0

PDA =: 7’

RecDA =: "’

wd ~ pshow;ptop’
)

init_color =: 3 : 0

,13,
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select. vy
case. 0 do. NB. @F o
U_COL =: " WWWWwwwww’
L_COL =: ’RRRRRRRRR’

F_COL =: ’YYYYYYYYY
R_COL =: ~ 000000000’
B_COL =: ’ GGGGGGGGG
D_COL =: ’BBBBBBBBB’

case. 1 do. NB. [jiubVth
U_COL =: ’BBBBBBBBB’
L_COL =: " YYYYYYYYY

F_COL =: ’RRRRRRRRR’
R_COL =: ’ GGGGGGGGG’
B_COL =: " 000000000’
D_COL =: " WWWWWWWWW’

case. 10 do. NB. adjust to Joyners notation
U COL =: col 9#' U
L_COL =: col 9%’ L’
F_COL =: col 9#'F
R_COL =: col 9#'R’
B_COL =: col 9#' B’
D_COL =: col 9#' D’

case. 21 do. NB. to Rubik Maneuver
U_COL =: ’BBBBBBBBB’
L_COL =: ’YYYYYRYYY
F_COL =: ’ RRRYRGRRR’
R_COL =: ’ GGGRGGGGG’
B_COL =: 000000000’
D_COL =: ~ WWWWWWWwww’

case. 31 do. NB. to test F8
U_COL =: ’BBBBBBBBB’
L_COL =: ’YYYYYYYYY
F_COL =: ’ RRRRRRRRP’
R_COL =: ’ GGGGGGGGG’
B_COL =: 000000000’
D_COL =: ~ WWWWWWwww’

case. 91 do.

U_COL =: col 0 { MRUBX

L_COL =: col 1 { MRUBX

F_COL =: col 2 { MRUBX

R_COL =: col 3 { MRUBX

B_COL =: col 4 { MRUBX

D_COL =: col 5 { MRUBX
end.
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NB. display the model picture
a_g paint =: verb define

RC =: rc__ogl ”’

if. RC do. g draw_init wh_ogl end.
glClearColor 1110

glClear GL_COLOR_BUFFER_BIT

g size ’

g_draw_rubik ’’

g draw_frames ’’

NB. drawfacel texdraw pat_dl NB. 2012/3/6
g drawtext’’

NB. glaSwapBuffers ’’

show__ogl

)

NB. key—-in x, vy, z, X, Y, Z for rotation
a_g _char =: verb define

ROT =: 360 | ROT + 5 * "xyz’ = 0 { sysdata NB. rename from RR
ROT =: 360 | ROT - 5 % "XYZ" = 0 { sysdata NB. rename from RR
NB. Change Color of Cubies for Rubik Moves =============

KKO =: 0 { sysdata

sel_col KKO NB. move Rubik and change color / new

KK1 =: KKO -. ~xyzXYZ’

NB. sel_color KKO NB. move Rubik and change color / old

if. =" e. Key do. NL =: 1 end.

Key =: Key, KK1 NB. record of moves

RecDA =: RecDA, KK1 NB. RecDA is all record (Key + Program)
a_g paint ’

)

g draw_init =: 3 : 0

glViewport 0 0, vy

(Carial’ ;30) glaUseFontBimaps_ ogl 32 95 32
glMatrixMode GL_PROJECTION

glLoadldentity

glOrtho _2.5 2.5 2.5 2.5 _2.5 2.5

)

NB. new version 2012/1/17

sel col =1 3 :0

if. 7= e. y do. NL =: 1 return. end. NB. NL(New Line) Flag =1

if. +/ 'xyzXYZ =y do. return. end
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KKO =: y

if. 1 = Collnp do. KKO =: col2fac KKO end. NB. select Color Input
KK =: 2#KKO NB. KK is Rubik command such as ff, FF, mm, MM,

RUBX =: 7. KK, ~ RUBX’ NB. move Rubik facets

NB. Coloring Facets

"U_COL L_COL F_COL R_COL B_COL D_COL’ =: <”(1) 6 9$ col RUBX

NB. Revised Joyner’ s Notation by T. Nishikawa 2012/1/3 ===========
NB. O-origin and use C. primitive function of J

NB. Modified Joyner’s Functions by T. Nishikawa 2012/1/5 ===========
NB. NJoyF ”’
NB. e.g. display rr ALL_COL

NB. 2012/1/23 checked OK! & revised 2012/1/23

NJoyF =: 3 1 0

rl =. 27 29 35 33

r2 = 28 32 34 30

r3 = 20 2 42 47

r4 =. 23 5 39 50

rb = 26 8 36 53

r0 =: rl;r2;r3;rd;rb

rr =: r0 & C. NB. verb right turn = counter clockwise turn
RR =: rr 1 NB. verb RIGHT turn

clockwise turn

fl = 18 20 26 24

2 =19 23 25 21

f3 = 11 8 33 45

f4 = 14 7 30 46

fb = 17 6 27 47

fO =: f1;f2;f3;f4;f5
ff =: f0 & C.

FF =0 ff 1

11 = 911 17 15 NB. 1 is el, not one !!
12 =. 10 14 16 12

13 =. 0 18 45 44 NB. revised 2012/1/30
14 =. 3 21 48 41 NB. revised 2012/1/30
15 =. 6 24 51 38 NB. revised 2012/1/30
10 =: 11;12;13;14;15 NB. 10 is el zero

11 =: 10 & C. NB. 11 is el el
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LL

bl
b2
b3
b4
bb
b0
bb
BB

ul
u2
u3
ud
ub
u0
uu
UU

dl
d2
d3
d4
db
do
dd
DD

el
e2
ed
el
ee

EE

ml
m2
m3
m0
mm
MM

sl
s2

D111

36 38 44 42
37 41 43 39
2 9 51 35
1 12 52 32
0 15 53 29

> bl;b2;b3;b4;bb
b0 & C.
D bb i1

0286
1573

. 936 27 18

10 37 28 19
11 38 29 20

s ulsu2;udsudisub
cu0 & C.
Duu 1

. 45 47 53 51
. 46 50 52 48

24 33 42 15
25 34 43 16
26 35 44 17

1 dl;d2;d3;d4;d5
1 do & C.

dd 1

12 21 30 39
13 22 31 40
14 23 32 41

D el;e2;ed
c el & C.

Tee 1

1 19 46 43

. 422 49 40

7 25 52 37

: ml;m2;m3
:m0 & C.
D mm 1

3 28 50 16

. 431 49 13

NB. revised 2012/1/23 clockwise turn
NB. revised 2012/1/23 counter clockwise turn

NB. revised 2012/1/23 clockwise turn
NB. revised 2012/1/23 counter clockwise turn
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s3 =. 534 48 10
sO =: sl1;s2;s3

ss =: s0 & C.
SS =: ss i 1
)

NB. eg. display ALL_COL
display =: 3 : 0 NB. revised from displv3

y = 6 9%y

RDO =. (3, 3)$ L:0 <”(1) }. }:y

RDI = (3, 3)$ L:0 (9# ") ({. v): O 7);08 )
RD2 = (3, 3)$ L:0 (9# ") ({: y); O 7);0O8 )
RD3 =. RDI, RDO,: RD2

RD4 =. ”: RD3

RD5 =. () (K(i.4);(i.4)) } RD4

RD6 =. ( 7) (<(i.4);(9+i.8)) } RD5

RD7 =. C ) (K(9+i.4);(i.4)) } RD6

RD8 =. (" 7) (<(9+i.4);(9+i.8)) } RD7

)

NB. indicate rotated angle values X, y, z in degree ============
g drawtext =: verb define
glMatrixMode GL_MODELVIEW
glloadIdentity
glColor 0 0 0 O
glRasterPos _2.0 2.0 0
glaCallLists ' Test’
NB. if NL = 1 with Key = -, write two lines 2012/1/31
if. NL =0
do.
glRasterPos 2.3 2.1 0
glaCalllLists Key NB. for J6
else.
lin2mul Key NB. revised multilines 2012/2/1
end.
glRasterPos _2.0 _2.4 0
glaCallLists (56 ”: ROT) NB. for J6, rename from RR
)

NB. one line to multilines punctuated by "= 2012/2/1
lin2mul =: 3 : 0
LIN =. vy
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Jjj =0
while. "= e. LIN
do.
ii = >: LIN i. '~
LTA = ii{. LIN
glRasterPos _2.3, (2.1-0.3%jj), 0
glaCallLists LIA

LIB = ii}. LIN
LIN = LIB
jj= 3+ 1

end.

glRasterPos _2.3, (2.1-0.3%jj), 0
glaCalllLists LIB

)

a_help_button =: verb define

wd “mb OpenGL *Keys, x/X, y/Y, z/Z rotate, e/E, w/W, t/T, b/B, s/S, n/N move
Rubik. ’

wd ~setfocus g’

)

a_Reset button=: 3 : 0
glClearColor 1 1 10
glClear GL_COLOR_BUFFER_BIT
NB. init_color initC

RUBX =: ,> RUBJ

if. initC = 21 do. RUBX =: ,> T_RUBMAN end.
if. initC = 31 do. RUBX =: ,> T_F8 end.
if. initC = 91 do. RUBX =: RUBA end.

"U_COL L_COL F_COL R_COL B_COL D_COL’ =: <”(1) 6 9% col RUBX
Collnp =: {: initS NB. Select Color Input 0: Facet, 1: Color

g draw_rubik ’’
g_draw_frames ’’
Key =: 7’

g drawtext
istep =: 0

)

show__ogl 7’

NB. glaSwapBuffers '’
wd *set Program 7”7’
iPDA =: 7’

wd * setfocus g

)
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a_Program_button=: 3 : 0

PDA =: Program

iPDA =

RecDA =: RecDA, (”.PDA) NB. All Record (PDA + Key)
wd ~setfocus g

)

NB. Compile 2012/1/8
NB. e.g. On Edit Box, Enter “rubm 'RE’ CR”,

NB. afterward push Compile button,

NB. so Rubik Move Program, as follows, will appear on Edit Box
NB. ERERERReReReRR

NB. this Program can run by Auto, Step Buttons

a_Compile_button=: 3 : 0
wd ’set Program *, 7. PDA
wd ~setfocus g’

)

iPDA =: 7’
aa_Step_button=: 3 : 0
if. istep < #PDA
do.
sel _col istep{PDA
iPDA =: iPDA, istep{PDA
wd *set Program * , iPDA
wd setfocus g’
draw_rubik ’
draw_frames ’’
glaSwapBuffers ’’
istep =: istep + 1
else.
wd ’set Program “-program end-"’
end.
wd ~setfocus g’

)

a_Auto_button=: 3 : 0

wd ’set Program %, PDA
glClearColor 1110
glClear GL_COLOR_BUFFER_BIT
init_color initC

sel _col L:0 <”(0) PDA
draw_rubik ’’
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draw_frames ’’
Key =:
drawtext ~’

LI

glaSwapBuffers ’’
wd ~setfocus g’

)

a_ClearProg_button=: 3 : 0
PDA =: "’
wd ' set Program

” o ”

wd ~setfocus g

)

NB. Calc. Cubie Points
Point =: |. [: {({i:1);(i:1)

NB. Along -Z axis (looking far), square_numbered counter_clockwise! ====
boundary =: 3 : 0

XY =y

((0.5+X), 0.5+Y); ((L0.5+X), 0.5+Y); ((_0.5+X), _0.5+Y); ((0.5+X), _0.5+Y)
)

boundTex =: 3 : 0 NB. for texture 2012/3/6

XY =y

((L0.5+X), 0.5+Y); ((L0.5+X), _0.5+Y); ((0.5+X), _0.5+Y); ((0.5+X), 0.5+Y)
)

NB. Bound =: >, boundTex L:0 Point NB. for Texture 2012/3/6

Bound =: >, boundary L:0 Point

F P =: (,&l.5) L:0 Bound

R P =: |. L:0 Bound
RP=: ({, (-@{:)) L:0 R_P
RP=: (1.5& ) L:0 R P

ILP=:|. L:0 Bound
LP=(15&) L:0LP

UP=: ({., (-@{:)) L:0 Bound
UP=: (1.5& ) L:0 U_P
UP=:(102¢&{) L:0UP

D_P =: (_1.5& ) L:0 Bound
DP=:(102&{) L:0DP
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B_P ((-@{.), {:) L:0 Bound
BP=: (&1.5) L:0B_P

NB. Set Color of Cubies

NB. test_COL =:
"RED’ ;” RED’ ;” GREEN’ ;” GREEN’ ;” GREEN’ ;” GREEN’

i= 0

while. 1 < 9 do.
(”. i{x) polygon >ify
i= 1+1

end.

)

polygon=: 4 : 0
glColordd 4{.x, 1 NB. for J6
NB. glColor x
glBegin GL_POLYGON
glVertex y
glEnd 7’
)

g draw_rubik =: 3 © 0
glMatrixMode GL_MODELVIEW
gllLoadldentity ’’
glTranslate 0 0 _1

;" BLUE” ;" RED’ ;" BLUE’

glRotate ROT ,. 33$ 1000 NB. rename from RR
glPolygonMode GL_FRONT, GL_FILL NB. Front and Back: Full Paint
glPolygonMode GL_BACK, GL_POINT NB. Back: Point (Hidden)

glBegin GL_QUADS

(OD_COL) face_col (0.6&*) L:0 D_P NB. reduced 0.6 size

(OL_COL) face_col (0.6&%) L:0 L_P
(OU_COL) face_col (0.6&%*) L:0 U_P

(OR_COL) face_col (0.6&+*) L:0 R_P
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(>B_COL) face_col (0.6&+*) L:0 B_P

(OF_COL) face_col (0.6&%*) L:0 F_P
glEnd 7’

)

NB. Frame Cubies == 2011/9/23

face_frame =: 3 @ 0

i=0

while. i < 9 do.
fpolygon iy
i=1i+1

end.

)

fpolygon=: 3 : 0
glLineWidth 0.5
glColordd 0 0 0 1

NB. glColor 0 0 0
glBegin GL_POLYGON
glVertex y

glEnd 7’

)

fsymbol =: 3 : 0

glLineWidth 1.5

glColor 0 0 O

XS=. 0.6%0{>0 {8 {FP

YS= 0.6*1{>0 {8 {F_P

7S = 06*2{>0 {8 {FP

glBegin GL_LINE_LOOP
glVertex (XS+0.2), (YS-0.4), ZS
glVertex (XS+0.3), (YS-0.2), ZS
glVertex (XS+0.4), (YS-0.4), ZS

glEnd *’

)

g_draw_frames =: 3 : 0
glMatrixMode GL_MODELVIEW
glloadldentity ’

glTranslate 0 0 _1

glRotate ROT ,. 33§ 1000

glPolygonMode GL_FRONT, GL_LINE NB. Front and Back: Full Paint
glPolygonMode GL_BACK, GL_POINT NB. Back: Point (Hidden)
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face_frame > (0.6&*) L:0 F_P
face_frame > (0.6&%) L:0 U_P
face frame > (0.6&%) L:0 R P
face_frame > (0.6&*) L:0 L_P
face frame > (0.6&*%) L:0 B_P
face_frame > (0.6&*) L:0 D_P
NB. fsymbol ’’

)

NB. project the picture on the screen
g size =: verb define

wh =. glqwh ’’

glViewport 0 0, wh

glMatrixMode GL_PROJECTION
glloadldentity ’

glOrtho 2.5 2.5 _2.5 2.5 _2.5 2.5
NB. gluPerspective 60, (%/wh), 1 30

)

NB. S Jdg@

NB. require ’system¥main¥regex. ijs’
require ' regex’

NB.

NB. calc ’ (ER)3R(eR) 3R’ 2012/1/20
NB. ERERERReReReRR

calc =: 3 1 0

y= oy

while. ~ (C e. y do. y =. parZ2mul y end.
pow2mul y

)

NB. calc “Fr2’
NB. calc ~ab3(xy2z)3d2’
NB. abbbxyyzxyyzxyyzdd

NB. power to multiple — revised 2011/12/13
NB.  pow2mul *ab3xy2zxy2zxy2zd2’
NB. abbbxyyzxyyzxyyzdd

pow2mul =: 3 © 0
NB. single alpha to alpha + 1 — revised 2011/12/13
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p= v, ({:y) NB. revised 12/14

PP = 2 X¥p

PPP =. ; adl L:0 PP

NB. ’ab2c3’ => ’abbccec’

P = ’[[:alpha:]]+[[:digit:]]” rxall PPP
Pl = _1{L:0P

P2 =. 2{ L:0P

P1 p2m P2

)

asc =: a.&i.

alp =: (64&< * <&123) @asc
num =: (47&< * <&58)@asc

adl =: 3 : 0
Al Bl = vy
AD1I = y
if. alp Bl do. AD1 =. Al, 1’ end.
if. num Al do. AD1 =. ’’ end.
AD1
)
p2m =: 3 1 0
n = #y
i=.0
PM = 7’
while. i < n
do.
PM = PM, (7. >i{x) # OCily)
i=1+1
end.
PM
)

NB. © 2011/12/14

NB. par2mul ~ab3(xy2z)3d2’

NB. ab3xy2zxy2zxy2zd2

par2mul =: 3 © 0

PO =. ’.%(¥(.+¥)).* rxmatches y NB. $P=1 2 2

P2 =. ,{:72 PO NB. take 2nd row of P
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P3 = ({. P2) +i. {: P2
Q0 =. P3 {y

A= ({L P2 { ¥y

B= (O:>{:P3) }. vy
C= O: {:pP3) {y

Ql = }. }: QO

Q= ,C. 0Of: Q1

A Q B

)

NB. unpar ~ab3 (xy2z) 3d2 (p2q) 2e3’
NB. ab3xy2zxy2zxy2zd2p2qp2qged

unpar =: 3 : 0
np=. +/7(C =y
i= 0
R= v
while. 1 < np
do.
R = par2mul R
i= i+1
end.
R
)

NB. Alpha(Large) + underbar( ) => alpha(small)
val=: a. & 1i.

to_small =: (32&+) &. val

(-&32) & val

to_large

NB. eg. und2small *AB_CDE_F => ’AbCDeF’
und2small =: 3 : 0

Y = " [[:alpha:]]¥ "’ (to_small@{.) rxapply vy
)

NB. Joyner’ s Notation

J DA =: (9&#t) L:0’L’;’F ;'R ;B ;U 5D

NB. Joyner to Shimanouchi
Joy2Sim =: 3 © 0

Y1 =: und2small y
Y2 =: pow2mul unpar Y1
Y3 = J2S Y2
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J2S =: 3 : 07(0)

select. y
case. 'F do. '§’
case. 'R do. '€
case. 'L’ do. "W
case. B’ do. 'n’
case. U do. 't
case. ‘D’ do. 'b’
case. 'S do. i’
case. 'M do. 7
case. 'E do. 'K
case. ' f do. 'S
case. 'r do. 'F
case. ' 1" do. "W
case. ‘b’ do. 'N
case. 'u do. 'T
case. 'd do. 'B
case. 's do. T’
case. 'm do. ’J
case. '€ do. 'K

end.

)

Sim2Joy =: 3 : 7, S2] ¥

S2] =: 3 : 07(0)

select. y
case. 'T do. 'U
case. 't’ do. U
case. 'N do. 'b’
case. 'n’ do. 'B
case. B do. 'd’
case. ‘b’ do. D’
case. 'S do. 'f’
case. 's do. 'F
case. 'E do. "1’
case. '€ do. 'R
case. W do. 1’
case. 'w do. 'L’

end.

)

val=: a. & 1.



chr=: val ":_1

to_large =: (chr@(val - (327.)))
to_small =: (chr@(val + (327.)))

NB. e.g. display 7. (rubman ’FE’), ~ ALL_COJ
NB. Rubik’ s Maneauver p. 25

NB. for display

rubman =: 3 : 0

NB. copy the output by mouse, then paste it on the edit box
NB. e.g. rubm 'REE => '"ERERERReReReRFR
NB. input onto the edit box, “rubm 'RE’ CR ”

rubm =: 3 : 0

'PQ =y

ML =2 (,34$Q,” ",P,” "), P

M2 =: (,3 4$(to_small Q,  ',P,” '), P
M1, 77, M2

)

rubc =1 3 1 0

'PQ =y

D1 =: calc " (,Q,°2,P,”2)3 ,P,” 2

D2 =: calc ’ (, (to_small Q),’ 2 ,P,”2)3,P,” 2
NB. Cl =: calc ’ (E2F2)3F2’

NB. C2 =: calc ’ (e2F2)3F2’

D12 =: D1, D2

2 )., (14 2%$D12), 7(1) > &’

)

NB. display revised Joyner s notation in number
NB. revised 2012/3/1
NB. e.g. RUBIK_DISPLAY ’’

NB. test Rubik Maneuver sample cycle
N_TRMAN =: (14 21:;23 30) C. i. 54
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NB. display Rubik Maneuver in number => RUBIK_DISPLAY N_TRMAN

RU
RU
if

d

e

en
RU
RU
RU
RU
)

NB.
NB.

NB.

NB.

BIK_DISPLAY =: 3 :

BO =. 7 10§
.0=*Hy

o. NB. Orignal I
RUB = <”(0) 3 3§
RUBL =. 7: 2”7: L:
RUB2 =. 7: 2”7: L:
RUB3 =. 7: 18 + L
RUB4 =. 7: 27 + L
RUB5 =. 7: 36 + L
RUB6 =. 7: 45 + L
lse. NB. Index fr
RR =: (6, 9)$ v
RRA =: <”(1) RR

RUB1 RUB2 RUB3 R
RUBL =. ”: 2”: L

RUB2 =. ”: 2”: L

RUB3 =. ”: 2”: L

RUB4 =. ”: 2”: L

RUB5 = 7: 2”: L

RUB6 =. ”: 2”: L

d.

B11 =. RUBO, " (1)

B22 =. RUB2,” (1)

B33 =. RUBO, ” (1)

B11, RUB22, RUB33

RDJ =:"~ U
display RDJ

Several Idioms

cmov =: 3 : 0 NB.

e R IR

= 1}y
= to_small R

= 0}y
=. to_small F

0

ndex

i. 9

0 RUB

(0) 9 + L:0 RUB

:0 RUB

:0 RUB

:0 RUB

:0 RUB

om argument y. e.g. Rubik Maneuver test

UB4 RUB5 RUB6’ =: (3, 3) $ L:1 <”(0) L:0 RRA

:0 RUB1
:0 RUBZ
:0 RUB3
:0 RUB4
:0 RUB5
:0 RUB6

RUB1, “ (1) RUBO, “ (1) RUBO
RUB3, “ (1) RUB4, “(1) RUB5
RUB6, “ (1) RUBO, “ (1) RUBO

from ulE vU{

iR[i[EL[ul, p. 13

revised x. argument no. 2012/2/22
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select. x

case. 1 do. R, f,r,F NB. p.13A
case. _1 do. f,R,F,r NB. p.13B
case. 3 do. R f,r,F, R, f,r,F, R, f,r,F NB. p.13C
case. 2 do. R, f,r,F, R, f,r,F NB. p. 13D twist—cw of corner cubelet
case. _2 do. f,R,F,r, f,R,F,r NB. p. 13E twist—ccw of corner
cubelet
end.
return.
if. 0 = #y
do.
select. x
case. 1 do. 'RfrF NB. p. 13A
case. 2 do. ’fRFr’ NB. p. 13B
case. 3 do. 'RfrF RfrF RfrF NB. p. 13C
case. 4 do. ’RfrF RfrF NB. p. 13D
case. b5 do. ’fRFr fRFr’ NB. p. 13E
end.
else.
select. x NB. e.g. 3 cmov 'BL" => ’LblB LblB
case. 1 do. (1}y), (to_small O}y), (to_small 1}y), (O}y) NB.
p. 13A
case. 2 do. (to_small O}y), (1}y), (0}y), (to_small 1}y) NB.
p. 13B
case. 3 do. vya, ya, va = (l}y), (to_small O}y), (to_small 1}y), (O}y)
NB. p.13C

case. 4 do. vya, ya = (1}y), (to_small O}y), (to_small 1}y), (0}y) NB.
p. 13D

case. b do. yb, yb
p. 13E

end.

(to_small 0}y), (1}y), (0}y), (to_small 1}y) NB.

end.

)

NB. iGbWEL[ui 4 p. 14, 15
NB. e.g. 1 emov 'R, 2 emove 'F, 3 emov 'L’
emov =: 3 : 0 NB. revised 2012/2/5

if. 1 = Collnp do. y =. col2fac y else. y =. y end.
select. y
case. 'R do.
select. x case. 1 do. z = ’RsrS NB. p. 14B rotate clockwise 90 deg
case. 2 do. z = 'RRsrrS’  NB. p.14A rotate clockwise 180 deg
"RRRsrrrS’ NB. p. 14C rotate clockwise 270 deg
" sRSt’ NB. p. 14D

7
case. 3 do. z
A

case. 4 do.
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case.
end.
case. ‘B do.
select. x case.
case.
case.
case.
case.
end.
case. 'L’ do.
select. x case.
case.
case.
case.
case.
end.
case. 'F do.
select. x case.
case.
case.
case.
case.
end.
end.
if. 1 = Collnp do. z
Z
)
NB. e.g. 2 emov ’

emovO) =: 3 : 0

5

do. z

1 do. z

2
3
4
5

do. z
do. z
do. z

Z

do.

1 do. z

2
3
4
5

do. z
do. z
do. z
do. z

1 do. z

O = W DN

do.
do.
do.
do.

N N N N

colx

do.
NB.
else.
'RsrS = (0}y),
end.
select. x
case. 1 do. ’RsrS
case. 2 do. ’'RRsrrS’
case. 3 do. 'RRRsrrrS’
case. _1 do. ’rsRS
end.
)

=> "RRsrrS’

(to_small 1}y),

" RErrEERE’

" BMbm’
" BBMbbm’
" BBBMbbbm’
" MBmb’
" BEbbEEBE’

"LS1s’
"LLS11s’
"LLLS111s’
"SLs1’
"LE11EELE’

" FmfM
" FEmf W’
" FFFmf £ M
" mFMf’
" FEffEEFE’

end.
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NB. iR[i[EL[ul zW p. 17

NB. cpos

cpos =: 3 1 0

if. 1 = Collnp do. y =. col2fac y else. y =. y end.

select. y
case. 'F do. z =. ’bDBrBRbDD’
case. 'R’ do. z =. ’1DLbLBIDD’
case. 'B’ do. z =. ’fDFIFLfDD’
case. 'L’ do. z =. ’rDRfRFrDD’
end.

if. 1 = Collnp do. z =. colx z end.
Z

)

NB. iR[i[EL[W p. 19

cdir =2 3 : 0

if. 1 = Collnp do. y =. col2fac y else. y =. y end

z = (to_small y), ’DD’, (y), ’'D’, (to_small y), D, (y), ‘DD’
NB. ’ bDDBDbDBDD’

if. 1 = ColInp do. z =. colx z end.

)

NB. 1GbWniGbWEL[u 4 p. 21
dfrch =: 3 ¢ 0

if. 1 = Collnp do. y =. col2fac y else. y =. y end
select. x

case. 1 do. z =. (y), '€, (to_small y), 'E, (to_small y), "€, (y)
(to_small y), 'E', (y), ¢, (y), 'E, (to_small y)

case. _1 do. z
case. 2 do.
z = (y), e, (to_small y), (to_small y), e, (y), e, (to_small y), E,
(y),”¢e, (y), E, (to_small y)

end.
NB. case. 1 do. ’RerEreR’ NB. from BR-edge to DR-edge
NB. case. _1 do. ’rEReREr’ NB. from FR-edge to DR-edge

NB. case. 2 do. 'RerreRe rEReREr’ NB. exchange RD-edge to DR-edge
NB. end.
if. 1 = Collnp do. z =. colx z end.

)

NB. iGbWEL[wi Wl modified of p.23

epos =: 3 : 0

if. 1 = ColInp do. y =. col2fac y else. y =. y end
z=v,9 €,v v, F

NB. ’FFeFFE’
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if. 1 = Collnp do. z =. colx z end.

)

NB. i _ OAGbWEL[wWi u Joyner p.35% % 1

NB. e.g. ecycle 'U, or, ecycle 'D

ecycle =0 3 1 0

NB. 1 ecycle y.

if. 1 = Collnp do. y =. col2fac y else. y =. y end.
x = D

NB. select. x.

NB. case. 1 do. x = D

NB. case. 2 do. x = U NB. need revised !!

NB. end.

select. y
case. 'F do. z = "mm’, (to_small x), 'M, x,
case. 'B do. z = MM, (to_small x), 'm, X,
case. 'R do. z = ’ss’, (to_small x), 'S, x,
case. 'L’ do. z = ’SS’, (to_small x), 's’, x,

end.

if. 1 = Collnp do. z =. colx z end.

)

NB. i _ MAGbWEL[GNX Joyner p. 355 5 %% 7

NB. e.g. ecross ‘U (i), ecross ‘D (i)

ecross =: 3 ¢ 0

7z =. calc 'F2L2, (y) , 2(F2L2)3, (y) ,’ 2L2F2
)

NB. Joyner p.92-93, p.355 / swap two pairs of edges

eswap2 =: 3 : 0

‘pa =ty

Z :' p) p’ q’ Q’ p’ p’ q’ Q’ p’ p’ q’ q
)

y

m
)M)

) )

S
)S)

>

y

bl

’

(to_small
(to_small
(to_small
(to_small

NB. Generate Rubik Problem by Rundom Numbers

NB. e.g. rnd 8 => ’ gkRWOrGw’

rnd =: 3 : 0

RND > WU1LfFrRbBdD’

if. 1 = Collnp do. RND =. ’bBkKrRgGoOwW end.
(y 2 12) { R\D

)

NB. Several Initial Settings
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NB. run 10, 1 for start
RecDAl =: ~ gkRWOrGw’

RecDA2 =: RecDAl, ~ wkbOkKw’
RecDA3 =: RecDA2, ’RkrK’

NB. Get X, Y of Left_Mouse Down
a_g mbldown=: 3 : 0
d=. 7. sysdata

m_x=: (0{d) * 1000 % (2{d) NB. X value
m_y=:(1{d) * 1000 % (3{d) NB. Y value

)
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NB. j4 versiopn
wr =: 11:2&2
require ~gl3’

A=:0 : 0

pc aa closeok;pn “Rubik Cube Simulated”;

menupop ~&Help”;

menu help “&lelp” ”” 77 77,

menupopz

xywh 6 22 200 200;cc g isigraph ws_clipchildren ws_clipsiblings rightmove
bottommove;

xywh 211 93 34 11;cc Reset button;

xywh 211 25 34 11;cc Step button;

xywh 210 43 34 11;cc Auto button;

xywh 7 6 197 11;cc Program edit ws_border es_autohscroll;
xywh 210 63 43 11;cc ClearProg button;

xywh 210 6 34 11;cc Compile button;

pas 0 0;

rem form end;

)

NB. Colors from Facets of Rubik
col =: 3 : 070

select. y.
case. 'U do. 'B
case. 'u do. b
case. 'L’ do. 'Y
case. 1’ do. 'y
case. 'F do. 'R
case. 'f do. '
case. 'R do. G
case. 'r do. g
case. 'B’ do. 'O
case. ‘b’ do. 0
case. 'D’ do. "W
case. ' d do. ‘W
fcase. do. .

end.

)

NB. Idiom Compile f&fH7/1H 2012/2/8
colx =: 3 : 070
select. y.

case. ‘U do. 'B

case. 'u do. 'b’
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case.
case.
case.
case.
case.
case.
case.
case.
case.
case.
fcase.

end.

)

o O o ™R ™ HH T

do. ’

do. ’

do. ’
do.

oL
o
< = = 0, O MmO N N

NB. Facets from Colors
31070

col2fac

select.
case.
case.
case.
case.
case.
case.
case.
case.
case.
case.
case.
case.
fcase.

end.

)

NB. Color Definition / Global Nouns !
NB. revised for OpenGL spec.

R=:1
0=:1
NB. 0 =
NB. 0 =
Yy=:1
G=:0
W=1
B=:0

T T oy oy e e g
=E =0 O R =™ X = T W

O = === = OO

O g ol N, W T e S

do.
do.
do.
do.
do.
do.
do.
do.
do.
do.
do.
do.
do.

=

45 0
0.64 0
0.27 0

—_ = O

NB.

NB.

NB.

NB.

NB.

NB.

NB.
NB.

NB.
NB.
NB.
NB.

o< Ko ANJIH 2012/2/7

B (Blue) = U
K(Ki-iro, Yellow) => L’
R (Red) = F
G(Green) => 'K
0(Orange) => B’
W(White) =>'D
2011/10/12
red
orange

NB. pale orange
NB. orange red

yellow
green
white
blue
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P=:0 0.80.7 NB. sky blue for work
NB. Q=0 0 0 NB. black

NB. Facet Definition
ALL_COJ =: 9# BYRGOW NB. Actual Rubik’S Color Set
RUBJ : 9 ULFRBD’ NB. for Joyner’ s Facet Name
MRUBJ =: (6, 9)$RUBJ

NB. test_C =: ’PGGGGGQGG’

NB. test for Rubik Manueaver

NB. display T_RUBMAN

T_RUBMAN =: UUUUUUUUU”  NB. Up

T_RUBMAN =: T _RUBMAN, "LLLLLLLLL’ NB. Left
T_RUBMAN =: T_RUBMAN, ’FFFLFRFFF’ NB. Front
T_RUBMAN =: T _RUBMAN, 'RRRFRRRRR’ NB. Right

T_RUBMAN =: T_RUBMAN, ’BBBBBBBBB’ NB. Back
T_RUBMAN =: T_RUBMAN, ’DDDDDDDDD’ NB. Down

NB. display T_F8

T F8 =: > yuuuuuuouy’
T_F8 =: T_F8, ’LLLLLLLLL’
T_F8 =: T_F8, ’FFFFFFFFP’
T_F8 =: T_F8, ’RRRRRRRRR’
T_F8 =: T_F8, ’BBBBBBBBB’
T_F8 =: T_F8, ’DDDDDDDDD’

NB. enter Marked Cubelet on edit box 2012/3/9

edit_in =: 3 : 0

wd 'pc editin;’

wd “xywh 8 10 120 8;cc sO static;cen “Enter Cubelet Pos. to Mark”;’
wd " xywh 8 20 120 8;cc sO static;en ” such as F8, R6”;’

wd “xywh 8 30 40 10;cc e0 edit;’

wd " pas 8 8;pcenter;pshow;wait;’

wd ' pclose;’

EditDA =: > {: 12 { wd " q;’

setrub EditDA

empty ~’

)

NB. e.g. setrub 'F8, setrub 'R6, etec.
setrub =: 3 : 0

C T o= y.

i = ’ULFRBD’ i. C

j= "7

MRUBX =: "P* (<i;j) } MRUBJ  NB. Global
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RUBA =: , MRUBX NB. Global
)

NB.

run=: aa_run

aa_run=: 3 : 0

initS =: y.

if. 0 = #initS do. goto_skip. end.

if. 91 = {. initS do. edit_in >’ end. NB. Input Marked Cubelet
label_skip.

wd :: ] "psel a;pclose’

wd AA

glaRC ”’

ROT =: 0 0 O NB. rename from RR

Key =: 7’

NL =: 0 NB. NL(New Line) Flag = 0

glaFont " arial 30

NB. glaUseFontBitmaps 0 32 26 32 Only Number Font
glaUseFontBitmaps 0 32 95 32 NB. Use Character Font

NB. Initial Color Setting for Rubik Cube

RUBX =: , >RUBJ

NJoyF ’’

NB.
if.
initS =:

0 = #initS do.

end.
initC =: {. initS

NB. for TEST RUBMAN 2012/3/1
if. initC = 21 do. RUBX =:
if. initC = 31 do. RUBX =:
if. initC = 91 do. RUBX
Collnp =: {:

,> T_F8
: RUBA

init_color initC NB.
istep =: 0

PDA =: 7’

RecDA =: "’

wd ~ pshow;ptop’

)

init_color =: 3 : 0
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,> T_RUBMAN end.
end.
end.
initS NB. Select Color Input 0: Facet, 1:

NB. include Joyner’ s Rubix commands
select command facet or color 2012/2/7

10, 0 NB. &7 #4/L h=FEEt TEHLHEZ 5] ORE

Color

change color patterns in several books



select. .
case. 0 do. NB. BN MAEE
U_COL =: ~ WWWWWWwww’
L_COL =: ’RRRRRRRRR’

F_COL =: ’YYYYYYYYY
R_COL =: ~ 000000000’
B_COL =: ’ GGGGGGGGG
D_COL =: ’BBBBBBBBB’

case. 1 do. NB. E Gt lEEEIEZ 5] (AKE
U_COL =: ’BBBBBBBBB’
L_COL =: ’YYYYYYYYY

F_COL =: ’RRRRRRRRR’
R_COL =: ’ GGGGGGGGG’
B_COL =: " 000000000’
D_COL =: " WWWWWWWWW’

case. 10 do. NB. adjust to Joyners notation
U COL =: col 9#' U
L_COL =: col 9%’ L’
F_COL =: col 9#'F
R_COL =: col 9#'R’
B_COL =: col 9#' B’
D_COL =: col 9#' D’

case. 21 do. NB. to Rubik Maneuver
U_COL =: ’BBBBBBBBB’
L_COL =: ’YYYYYRYYY
F_COL =: ’ RRRYRGRRR’
R_COL =: ’ GGGRGGGGG’
B_COL =: 000000000’
D_COL =: ~ WWWWWWWwww’

case. 31 do. NB. to test F8
U_COL =: ’BBBBBBBBB’
L_COL =: ’YYYYYYYYY
F_COL =: ’ RRRRRRRRP’
R_COL =: ’ GGGGGGGGG’
B_COL =: 000000000’
D_COL =: ~ WWWWWWwww’

case. 91 do.

U_COL =: col 0 { MRUBX

L_COL =: col 1 { MRUBX

F_COL =: col 2 { MRUBX

R_COL =: col 3 { MRUBX

B_COL =: col 4 { MRUBX

D_COL =: col 5 { MRUBX
end.
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NB. display the model picture
aa_g paint =: verb define
glClearColor 1110

glClear GL_COLOR_BUFFER_BIT
draw_rubik ’’

draw_frames ’’

NB. drawfacel texdraw pat_dl NB. 2012/3/6
drawtext’’

glaSwapBuffers ’’

)

NB. key—in x, v, z, X, Y, Z for rotation

aa_g char =: verb define
ROT =: 360 | ROT + 5 * "xyz’ = 0 { sysdata NB.
ROT =: 360 | ROT — 5 % "XYZ" = 0 { sysdata NB.

NB. Change Color of Cubies for Rubik Moves =====

KKO =. 0 { sysdata

rename from RR
rename from RR

sel_col KKO NB. move Rubik and change color / new

KK1 =: KKO -. ’xyzXYZ’

NB. sel_color KKO NB. move Rubik and change color / old

if. 7= e. Key do. NL =: 1 end.
Key =: Key, KK1 NB. record of moves

RecDA =: RecDA, KK1 NB. RecDA is all record (Key + Program)

glpaintx’’

)

NB. new version 2012/1/17

sel col =1 3 :0

if. 7= e. y. do. NL =: 1 return. end. NB. NL(New Line) Flag = 1

if. +/ 'xyzXYZ = y. do. return. end
KKO =: y.

if. 1 = Collnp do. KKO =: col2fac KKO end. NB.
KK =: 2#KKO NB. KK is Rubik command such as ff,

RUBX =: 7. KK, ’ RUBX NB. move Rubik facets
NB. Coloring Facets
"U_COL L_COL F_COL R_COL B_COL D_COL’ =: <”(1)
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NB.
NB.

NB.
NB.
NB.

NB.
NJo
rl
r2
r3
r4
rb
r0
rr
RR

f1
2
3
f4
5
f0
ff
FF

11
12
13
14
15
10
11
LL

bl
b2
b3
b4
b5
b0
bb
BB

Revised Joyner’ s Notation by T. Nishikawa 2012/1/3 ==
O-origin and use C. primitive function of J

Modified Joyner’ s Functions by T. Nishikawa 2012/1/5
NJoyF *’
e.g. display rr ALL_COL

2012/1/23 checked OK! & revised 2012/1/23

yF

=:3:0

27 29 35 33
28 32 34 30
20 2 42 47
23 5 39 50
26 8 36 53

crlir2;r3srd;rh
:r0 & C.

S |

18 20 26 24
19 23 256 21
11 8 33 45
14 7 30 46
17 6 27 47

D f15£2:£3;14:15
: 0 & C.

Dol

9 11 17 15
10 14 16 12
0 18 45 44
3 21 48 41
6 24 51 38

36 38 44 42
37 41 43 39
2 951 35
1 12 52 32
0 15 53 29

: bl;b2;b3;b4;bb
b0 & C.
:bb i1

NB. verb right turn
NB. verb RIGHT turn =

NB.

NB.
NB.
NB.
© 11;12;13514;15 NB.
;10 & C.
D117

NB.

counter clockw
clockwise turn

1 is el, not one !!

revised 2012/1/30
revised 2012/1/30
revised 2012/1/30
10 is el zero

11 is el el
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ul
u2
u3
u4d
ub
u0
uu
UU

dl
d2
d3
d4
db
do
dd
DD

el
e2
ed
el
ee

EE

ml
m2
m3
m0
mm
MM

sl
s2
s3
sO
SS
SS

0

NB.
display =: 3 :

0286
1573

. 936 27 18

10 37 28 19
11 38 29 20

D ulsu2;uldsudisub
u0 & C.
Duu i1

. 45 47 53 51
. 46 50 52 48

24 33 42 15
25 34 43 16
26 35 44 17

1 dl;d2;d3;d4;d5
1 do & C.

dd 1

12 21 30 39
13 22 31 40
14 23 32 41

D el;e2;ed
el & C.

Tee 1

1 19 46 43

. 422 49 40

7 25 b2 37

: ml;m2;m3
:m0 & C.

Cmm -1

3 28 50 16

. 431 49 13

534 48 10

: sl;s2;s3
: s0 & C.
Dss i1

NB. revised 2012/1/23 clockwise turn
NB. revised 2012/1/23 counter clockwise turn

eg. display ALL_COL
0 NB. revised from displv3
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y = 6 9%y.

RDO =. (3, 3)§ L:0 <"(1) }. }:y

RD1 = (3, 3)$ L:0 (9% ") ({. y); O "); 8 )
RD2 = (3, 3)$ L:0 (9# ") ({: y); O 7); 08 )
RD3 =. RD1, RDO, : RD2

RD4 =. ”: RD3

RD5 = (7)) (K(i.4);(i.4)) } RD4

RD6 =. (C 7) (<(i.4);(9+i.8)) } RD5
RD7 =. (C ) (<(9+i.4);(i.4)) } RD6
RDS =. (" ) (<(9+i.4);(9+i.8)) } RD7

)

NB. indicate rotated angle values x, y, z in degree ============

drawtext =: verb define
glMatrixMode GL_MODELVIEW
glloadldentity ’
glColor 0 0 0 O
NB. if NL = 1 with Key = -, write two lines 2012/1/31
if. NL =0
do.
glRasterPos 2.3 2.1 0
glCalllLists Key
else.
lin2mul Key NB. revised multilines 2012/2/1
end.
glRasterPos _2 2.4 0
glCalllLists (5 7: ROT) NB. rename from RR
)

NB. one line to multilines punctuated by "= 2012/2/1
lin2mul =: 3 : 0
LIN =. .
jj =0
while. =" e. LIN
do.

ii = >: LINi. ’~
LIA = ii{. LIN
glRasterPos _2.3, (2.1-0.3%jj), 0
glCalllLists LIA
LIB = {ii}. LIN
LIN = LIB
ji= ji+1
end.
glRasterPos _2.3, (2.1-0.3%jj), 0
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glCalllLists LIB
)

aa_help_button =: verb define

wd “mb OpenGL *Keys, x/X, y/Y, z/Z rotate, e/E, w/W, t/T, b/B, s/S, n/N move
Rubik. ’

wd ~setfocus g’

)

aa_Reset _button=: 3 : 0

glClearColor 1 1 10

glClear GL_COLOR_BUFFER_BIT

NB. init_color initC

RUBX =: ,> RUBJ

if. initC = 21 do. RUBX =: ,> T_RUBMAN end.
if. initC = 31 do. RUBX =: ,> T_F8 end.
if. initC = 91 do. RUBX =: RUBA end.

"U_COL L_COL F_COL R_COL B_COL D_COL’ =: <”(1) 6 9% col RUBX
Collnp =: {: initS NB. Select Color Input 0: Facet, 1: Color

draw_rubik ’’
draw_frames
Key =: 7’
drawtext ’’

istep =: 0
glaSwapBuffers ’’
wd ~set Program 7"’
iPDA =: 7’

wd ~setfocus g’

)

aa_Program_button=: 3 : 0

PDA =: Program

iPDA =: 7

RecDA =: RecDA, (”.PDA) NB. All Record (PDA + Key)
wd ’setfocus g

)

NB. Compile 2012/1/8
NB. e.g. On Edit Box, Enter “rubm RE’ CR”,

NB. afterward push Compile button,
NB. so Rubik Move Program, as follows, will appear on Edit Box
NB. ERERERReReReRR
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NB. this Program can run by Auto,
aa_Compile_button=: 3 : 0

wd ' set Program *’, ”. PDA

wd ’setfocus g

)

iPDA =: "’

aa_Step_button=: 3 : 0

if. istep < #PDA

do.

sel_col istep{PDA
iPDA =: iPDA, istep{PDA
wd ' set Program %, iPDA
wd *setfocus g’
draw_rubik "’
draw_frames ’

glaSwapBuffers *’
istep =: istep + 1
else.

wd ~set Program ”“—program end-"’
end.
wd ~setfocus g

)

aa_Auto_button=: 3 : 0

wd " set Program *’, PDA
glClearColor 1 1 10
glClear GL_COLOR_BUFFER_BIT
init_color initC

sel_col L:0 <”(0) PDA
draw_rubik ’’

draw_frames ’’

Key =: 7’
drawtext ’’
glaSwapBuffers

b

wd ’ setfocus g

)

aa_ClearProg button=: 3 : 0
PDA =: "’
wd ~set Program

” o ”

wd * setfocus g

)

Step Buttons.
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NB. Calc. Cubie Points
Point =: [. [: {({:D;@GE:D)

NB. Along -7 axis (looking far), square_numbered counter_clockwise! ====
boundary0 =: 3 : 0 NB. old version

XY = y.

((0.5+X), 0.5+Y); ((0.5+X), 0.5+Y); ((0.5+X), _0.5+Y); ((0.5+X), _0.5+Y)

)

NB. Bound =: >, boundary0 L:0 Point

boundary =: 3 : 0 NB. revised for texture 2012/3/6

XY = y.

((0.5+X), 0.5+Y); ((0.5+X), _0.5+Y); ((0.5+X), _0.5+Y); ((0.5+X), 0.5+Y)
)

Bound =: >, boundary L:0 Point NB. for Texture 2012/3/6

F_P

(,&1.5) L:0 Bound

R_P = |. L:0 Bound
RP= ({, (-@{:)) L:0 R_P
RP=: (1.5& ) L:0 R P

L P= |. L:0 Bound
LLP=: (1.5&) L:0 L_P

UP= ({ , (-@{:)) L:0 Bound
UP= (1.5&) L:0 UP
UP=: ((102¢&{) L:0UP

DP= (1.5&) L:0 Bound
DP=:((102¢&{) L:0DP

B P = ((-@{), {:) L:0 Bound
BP=: (&1.5) L:0BP

NB. Set Color of Cubies

face col =: 3 1 0

i= 0

while. i < 9 do.
(”. i{x.) polygon >ify.
i= 1+1

end.
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polygon=: 4 : 0

glColor x.

glBegin GL_POLYGON
glVertex vy.

glEnd ”’

)

draw_rubik =: 3 : 0
glMatrixMode GL_MODELVIEW

glLoadldentity
glTranslate 0 0 _1
glRotate ROT ,

b

33$1000 NB. rename from RR

glPolygonMode GL_FRONT, GL_FILL NB. Front and Back: Full Paint
glPolygonMode GL_BACK, GL_POINT NB. Back: Point (Hidden)

glBegin GL_QUADS

(>D_COL)
(>L_COL)
(>U_COL)
(>R_COL)
(>B_COL)

(>F_COL)
glEnd ”’

)

NB. Frame Cubies == 2011/9/23
0

face_col

face_col

face_col

face_col

face_col

face_col

face frame =: 3 :

i= 0

while. 1 < 9 do.
fpolygon 1ify.
i=1+1

end.

)

fpolygon=: 3 : 0
glLineWidth 0.5

(0. 68&%)
(0. 6&%)
(0. 6&%)
(0. 6&%*)
(0. 6&%*)

(0. 6&%)

L:0 D_P NB. reduced 0.6 size

L:0 L_P

L:0 U_P

L:0 R_P

L:0 B_P

L:0 F_P
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glColor 0 0 O
glBegin GL_POLYGON

glVertex y.

glEnd 7’

)

draw_frames =: 3 : 0
glMatrixMode GL_MODELVIEW
glloadldentity ’

glTranslate 0 0 _1

glRotate ROT ,. 33$ 1000

glPolygonMode GL_FRONT, GL_LINE NB. Front and Back: Full Paint
glPolygonMode GL_BACK, GL_POINT NB. Back: Point (Hidden)

face frame > (0.6&%) L:0 F_P
face_frame > (0.6&*) L:0 U_P
face frame > (0.6&*%) L:0 R_P
face_frame > (0.6&%*) L:0 L_P
face_frame > (0.6&*) L:0 B_P
face_frame > (0.6&*) L:0 D_P
)

tc =1 3 : 0

'TJR = x

XY = y.

0 < (B:2)*%R) — (%o +/ x: (X-I), (Y-])))
)

NB. project the picture on the screen

aa_g size =: verb define

wh = glqwh ’’

glViewport 0 0, wh

gIMatrixMode GL_PROJECTION
gllLoadldentity ’’

glOrtho _2.5 2.5 _2.5 2.5 _2.5 2.5
NB. gluPerspective 60, (%/wh), 1 30
)

NB. ~EFEFHOMD KL~
require ' system¥main¥regex. ijs’

NB.
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NB. cale > (ER)3R(eR)3R*  2012/1/20
NB. ERERERReReReRR

calc =: 3 : 0

y=vy. -7

while. > (C e. y do. vy = par2mul y end.
pow2mul y

)

NB. calc Fr2’

NB. calc ’ab3(xy2z)3d2’

NB. abbbxyyzxyyzxyyzdd

NB. power to multiple — revised 2011/12/13
NB. pow2mul ~ab3xy2zxy2zxy2zd2’
NB. abbbxyyzxyyzxyyzdd

pow2mul =: 3 : 0
NB. single alpha to alpha + 1 — revised 2011/12/13

p= v, ({: y.) NB. revised 12/14
PP = 2 <¥p
PPP =. ; adl L:0 PP

NB. " ab2c¢3 => "abbcec’

P = ’[[:alpha:]]+[[:digit:]]” rxall PPP
Pl =. _1{L:0P

P2 =. 2{L:0P

P1 p2m P2
)
asc =: a.&i.

alp =: (64&< * <&123)@asc
num =: (47&< * <&58)@asc

adl =: 3 : 0

"Al B =. y.

AD1 =. y.

if. alp Bl do. AD1 = Al, ’1’ end.
if. num Al do. AD1 = '’ end.

AD1

)

p2m =: 3 1 0

n =. #y.
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i= 0

PM = "’
while. i < n
do.
PM = PM, (7. >i{x.) # Oify.)
i= i+1
end.
PM
)

NB. 7o Z &I1X9 9 2011/12/14

NB. par2mul ~ab3(xy2z)3d2’
NB. ab3xy2zxy2zxy2zd2
par2mul =: 3 : 0

PO = % (¥(.+¥)).* rxmatches y.
P2 = , {:”2 PO

P3 = ({. P2) +i. {: P2
Q0 =. P3 {y.

A= ({. P2) {. v.

B= O:>1{:P3) }. vy
C= 0 {:P3) {y.

QL = }. }: Q0

Q= ,(. 0Of: Q1

A, Q, B

)

NB. unpar ~ab3(xy2z) 3d2 (p2q) 2e3’
NB. ab3xy2zxy2zxy2zd2p2qp2qe3

unpar =: 3 : 0
np = +/ 7 (C =y.
i=0
R =. y.
while. 1 < np
do.
R = par2mul R
i=1i+1
end.
R
)

NB. $P=1 2 2
NB. take 2nd row of P

NB. Alpha(Large) + underbar(_) => alpha(small)

val=: a. & 1.

,50,



to_small (32&+) &. val
to_large =: (-&32) &. val

NB. eg. und2small “AB_CDE_F => ’AbCDeF’
und2small =: 3 : 0

Y =. " [[:alpha:]]¥ "’ (to_small@{.) rxapply vy.
)

NB. Joyner’ s Notation
J_DA = (9&#) L:0 ’L’;’F’;’R,;’B’;’U’;’D,

NB. Joyner to Shimanouchi
Joy2Sim =: 3 : 0

Y1 =: und2small vy.

Y2 =: pow2mul unpar Y1

Y3 = J2S Y2

)

J2S =: 3 : 07(0)

select. y.
case. 'F do. ’¢
case. 'R do. ¢
case. 'L’ do. W
case. 'B’ do. 1’
case. ‘U do. 't
case. 'D’ do. 'V
case. 'S’ do. i’
case. "M do. ' J
case. 'E do. 'Kk
case. 'f do. 'S
case. ‘v’ do. 'F
case. '1” do. "W
case. ‘b’ do. 'N
case. 'u do. T
case. 'd do. 'B
case. ‘s’ do. T
case. 'm do. 'J
case. ‘¢ do. 'K

end.

)

Sim2Joy =: 3 : 7, S2] y.’
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S2] =: 3 : 07(0)

select. y.
case. 'T do. "V
case. 't’ do. U
case. 'N do. 'V
case. 'n’ do. 'B
case. 'B’ do. ’d
case. ‘b’ do. D
case. 'S do. ' f
case. 's’ do. 'F
case. 'E do. 7
case. ‘e do. 'R
case. "W do. 1
case. 'w do. 'L

end.

)

val=: a. & 1.

chr=: val :_1
to_large =: (chr@(val - (327.)))
to_small =: (chr@(val + (327.)))

NB. e.g. display 7. (rubman 'FE’), ~ ALL_COJ
NB. Rubik’ s Maneauver p. 25

NB. for display

rubman =: 3 : 0

‘pad = v

P= p, p

Q= a g
ML= P, &, ,39%P,” &°,Q, &’

M2 =. P,” &, ,3 9%P,” &, (to_small Q), &’
M2, YoM

)

& U U

NB. copy the output by mouse, then paste it on the edit box
NB. e.g. rubm 'RE® => "ERERERReReReRFR

NB. input onto the edit box, “rubm 'RE’ CR ”

rubm =: 3 : 0

PQ = .

ML =: (,3 4%Q,” ",P,” ), P

M2 =2 (,3 4$(to_small Q),” ",P,” 7), P

M1, 77, M2

)
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rubec =: 3

PQ = .
D1
D2 =: calc

D12 =: DI,

)

0

cale 7 (C,Q,°2 ,P,”2)3,P," 2

" (', (to_small Q),”2",P,”2)3",P, 2’
NB. Cl =: calc ’ (E2F2)3F2’

NB. C2 =: calc ’ (e2F2)3F2’

D2
2 )., (14 2%$D12), 7(1) ~ &’

NB. display revised Joyner s notation in number
NB. revised 2012/3/1
NB. e.g. RUBIK_DISPLAY ’’

NB. test Rubik Maneuver sample cycle

N_TRMAN =:

(14 21;23 30) C.

NB. display Rubik Maneuver in number => RUBIK_DISPLAY N_TRMAN

RUBIK_DISPLAY =: 3 :

L:(0) 9 + L:0 RUB

0

3 3%i.9
L:

0 RUB

+ L:0 RUB
+ L:0 RUB
+ L:0 RUB

RUBO =. 7 10§ °
if. 0=+¢y.
do. NB. Orignal Index
RUB =. <”(0)
RUB1 =. 7: 2”:
RUB2 =. 7: 2”:
RUB3 =. 7: 18
RUB4 =. 7: 27
RUB5 =. 7: 36
RUB6 =. ”: 45

"RUB1 RUB2 RUB3 RUB4 RUB5 RUB6’ =
:0 RUB1
:0 RUB2
:0 RUB3
:0 RUB4
:0 RUB5
:0 RUB6

. + L:0 RUB
else. NB. Index from argument y. e.g. Rubik Maneuver test
RR =: (6, 9% y.
RRA =: <”(1) RR

RUBL =. ”: 2”: L
RUB2 = 7: 2”7: L
RUB3 =. 7: 2”: L
RUB4 = 7: 2”: L
RUB5 =. 7: 2”: L
RUB6 = 7: 2”7: L

end.

RUB11 =. RUBO, " (1)

RUB22 =. RUBZ2, " (1)

RUB33 =. RUBO, “ (1)

(3, 3) $L:1<”(0) L:0 RRA

RUB1, (1) RUBO, ” (1) RUBO
RUB3, “ (1) RUB4, ” (1) RUB5
RUB6, “ (1) RUBO, “ (1) RUBO
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RUB11,
)

NB.
NB.

RUB22, RUB33

RDJ =: "~ U
display RDJ

,54,



NB. Several Idioms from

MEETE BEA

NB. FEra—F— a2 —T7~OBHE) p. 13

NB. revised x. argument no. 2012/2/22

NB.
NB.
NB.
NB.
NB.

T T T T T

NB. p.13A

NB. p.13B

NB. p.13C

NB. p. 13D twist—cw of corner cubelet
NB. p. 13E twist—ccw of corner
. 13A

13B

13C

13D

13E

NB. e.g. 3 cmov 'BL’ => ’LblB LblB’

(1ty.),

(to_small 1}y.), (0}y.)

(0}y.), (to_small 1}y.)

(to_small 0}y.), (to_small 1}y.),

(to_small 0}y.), (to_small 1}y.), (O}y.)

cmov =: 3 : 0
R = 1}y.
r =. to_small R
F = 0}y.
f = to_small F
select. x.
case. 1 do. R, f,r,F
case. _1 do. f,R,F,r
case. 3 do. R, f,r,F, R, f,r,F, R f,r,F
case. 2 do. R, f,r,F, R f,r,F
case. _2 do. f,R,F,r, f,R,F,r
cubelet
end.
return.
if. 0 = #y.
do.
select. x.
case. 1 do. 'RfrF
case. 2 do. ’fRFr’
case. 3 do. 'RfrF RfrF RfrF
case. 4 do. 'RfrF RfrF
case. b5 do. ’fRFr fRFr’
end.
else.
select. x.
case. 1 do. (1}y.), (to_small 0O}y.),
NB. p. 13A
case. 2 do. (to_small 0}y.),
NB. p. 13B
case. 3 do. vya, ya, ya =. (1}y.),
(0}y.) NB. p.13C
case. 4 do. vya, ya =. (l}y.),
NB. p. 13D
case. 5 do.
NB. p. 13E
end.
end.
)

NB. EErrc v« X2 —70DKHE) p. 14, 15

yb, vb =. (to_small O}y.), (1}y.), (0}y.), (to_small 1}y.)
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NB. e.g. 1 emov 'R, 2 emove
: 0 NB. revised 2012/2/5

emov =:

3

if. 1 = Collnp

do.

case.
case.
case.
case.
case.

case.
case.
case.
case.
case.

case.
case.
case.
case.
case.

case.
case.
case.
case.
case.

select. y
case. 'R do.
select. x.
end.
case. ‘B’ do.
select. x.
end.
case. 'L’ do.
select. x.
end.
case. 'F do.
select. x.
end.
end.
if. 1 = Collnp
7
)
NB. e.g. 2 emov ’
emovO) =: 3 : 0
if. 0 = #y.
do.
NB.
else.

y =. col2fa

do.
do.
do.
do.
do.

Ol v W DN =
N N N N N
I

do.
do.
do.
do.
do.

Ol = W DN —
N N N N N
I

do.
do.
do.
do.
do.

Ol = W DN~

N N N N N
I

do.
do.
do.
do.
do.

Ol = W DN —
N N N N N
Il

7z =. colx z

=> "RRsrrS’

JF)
>

c V.

'R
'R
'R

’
S

3 emov 'L

else. vy

srs’
RsrrS’
RRsrrrS’
RST’

" RErrEERE’

" BMbm’

" BBMbbm’

" BBBMbbbm’
" MBmb’

" BEbbEEBE’

"LS1s’
"LLS11s’
"LLLS111s’
"SLs1’
"LE11EELE’

" FmfM

" FFmf M

" FFFmf £ M
" mEMf”

" FEffEEFE’

end.
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NB.
NB.
NB.
NB.
NB.

T T T T T

end.

14B rotate clockwise 90 deg

. 14A rotate clockwise 180 deg
. 14C rotate clockwise 270 deg

14D

. 14E and Revised



'Rsr S = (0}y.), (to_small 1}y.), (to_small O}y.), (1}y.)
end.
select. x.

case. 1 do. ’'RsrS

case. 2 do. 'RRsrrS’

case. 3 do. ’RRRsrrrS’

case. _1 do. ’rsRS
end.

)

NB. FBtm—J— « ¥ o2 —T DLEDAH p. 17

NB. cpos

cpos =: 3 : 0

if. 1 = Collnp do. y =. col2fac y. else. y = y. end.
select. y

case. 'F do. z =. ’bDBrBRbDD’

case. 'R’ do. z =. ’1DLbLBIDD’

case. ‘B’ do. z =. ’fDFIFL{DD’

case. 'L’ do. z =~ rDRfRFrDD’
end.

if. 1 = Collnp do. z =. colx z end.
z

)

NB. FEta—F— - a2 —TDMm&EOKH p. 19

cdir =: 3 1 0

if. 1 = Collnp do. y =. col2fac y. else. y =. y. end.

z =. (to_small y), 'DD’, (y), 'D’, (to_small y), D, (y), DD’
NB. ’ bDDBDbDBDD’

if. 1 = Collnp do. z =. colx z end.

)

NB. FERDO T v VEFICHENO T Y « F2a—T2BEIT 5 p. 21
dfrch =: 3 : 0

if. 1 = ColInp do. y =. col2fac y. else. y =. y. end.
select. x

case. 1 do. z = (y), '€, (to_small y), 'E’, (to_small y), ’

b

bl

(y)

case. _1 do. z = (to_small y), 'E, (y), ¢, (y), 'E, (to_small y)

case. 2 do.

z = (y), e, (to_small y), (to_small y), e, (y), e, (to_small y), E,

(y),” e, (y),”E, (to_small y)
end.

NB. case. 1 do. ’RerEreR’
NB. case. _1 do. ’rEReREr’
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NB. from BR-edge to DR—edge
NB. from FR-edge to DR-edge



NB. case. 2 do. 'RerreRe rEReREr’ NB. exchange RD-edge to DR-edge

NB. end.
if. 1 = ColInp do. z =. colx z end.

)

NB. HEFT v« Fa—T7 DNEDKHE modified of p. 23
epos =: 3 1 0

if. 1 = Collnp do. y =. col2fac y. else. y =. y. end.
z= v, 9 €,y vy, F

NB. ’FFeFFE’
if. 1 = Collnp do. z =. colx z end.
)

NB. FEERFRIITFET Y « Fa—7OKEEH Joyner p.

NB. e.g. ecycle 'U, or, ecycle 'D

ecycle =0 3 1 0

NB. 1 ecycle y.

if. 1 = Collnp do. y =. col2fac y. else. y = y. end.
x = D

NB. select. x.

NB. case. 1 do. x = D

NB. case. 2 do. x == 'U  NB. need revised !!

NB. end.

select. y
case. 'F do. z = "mm’, (to_small x), 'M, x, X,
case. 'B do. z = MM, (to_small x), 'm, x, X,
case. 'R do. z = ’ss’, (to_small x), 'S, x, X,
case. 'L’ do. z = 7SS, (to_small x), s, x, X,
end.

if. 1 = Collnp do. z =. colx z end.
)

NB. EEEFE/LIFXTEET Y Y « X2 —T D7 v A5, Joyner
NB. e.g. ecross ' U (EBf), ecross "D (FE)

ecross =: 3 : 0

7z =. calec 'F2L2", (y.) ,’2(F2L2)3", (y.) , 2L2F2

)

NB. Joyner p.92-93, p.355 / swap two pairs of edges

eswap2 =: 3 : 0
‘pd =y
Z=.pb b 4 4 b, b, 4 a4 b, b, 4 g

)
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‘m’, (to_small x),
"M, (to_small x),
's’, (to_small x),
’S’, (to_small x),

p. 355 OFJE 7



NB. Generate Rubik Problem by Rundom Numbers
NB. e.g. rnd 8 => ’ gkRWOrGw’

rnd =: 3 : 0

RND =. ’uUlLfFrRbBdD’

if. 1 = Collnp do. RND =. ’bBkKrRgGoOwW end.
(y. ?12) { RND

NB. Several Initial Settings

NB. run 10, 1 for start

RecDA1 =: ’~ gkRWOrGw’
RecDA2 =: RecDAl, ~ wkbOkKw
RecDA3 =: RecDA2, ’RkrK’
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