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NB. Coloring Facets calling 'col' subprogram

)'T_COL W COLS COLE COLN COLB COL'=: <"(1) 6 9% col RUBX

UTEFEODAETEOD facetZ UANATRICBIHTEIERIL—F U THD, L
MU, COEZTRAEFIC, ZOMDZ D facet (CEXEEEFXTL\D,

. Rubik Cube Simulated
Help

| Compile
Step

RfrF

Auto

ClearProg

kL

Reset

10 340 O




CNICHIGT B display ZFBUL\z U Y RRRIEDEDLSICIES,
display (FFe@rr@ff@RR) RUBJ
+--+
Uuuu
Uuuu
UUF]|
T e
LLL|FFD|RRR|BBB
LLL|FFD|RRR|BBB
LLD|RFF|UDD|LBB|
s s St S =
BRR
DDF
DDF
+--+

CCT ff (JI—Ew U ORI f(REFET(C. FFISBRIEFEFE(C. rr(HRME r(RES
FHIC. RRIFBEREFEDICENZENHILT B ] DEEATH D, IH. JOAENSDE
ADETIBRICER. 571 v O XTOERRETEFHEICED,

RFIW—EwWD - YX—NEMFENTUNBTES LLVKESEL]ITH D, MICHER
R(EFSTF(C2EAALITD facet DAITEEDEDIEVWSEIETH B,
CC Tl ABDRBRICHSHUDIBRIEE AN, Auto R VERT L —BETETIND,
Tz, StepRIVTIEDVRFT YW ITFDITD, TOBRIEIUTDES D TH D,

«J! Rubik Cube Simulated
Help

iEFEFEFFeFeFeFF Conpilel

15 340 O

SZEk

[1] EJIFIE TJ-OpenGL (CKBDIL—EYVD - Fa—TNH3D5>TrwvI ]
JAPLA 3R =ER} 2011/10/22

[2] EB)IRIE TJEBHSDEERDIERE - 2D 2 | JAPLAESER 2011/11/26



[JEEHSNEERDER - 203 - ERER, KEEH, FE BRI -
JAPLA Y ViRI D LER 2011/12/10

[3]1 D. Joyner, )IZ3BZER TEERDEKRNDL) - BB CRZIANITIL—EVD - F1—
JE&15/78X)v] £ HRR(2010).

[4] TEREBZXBIL—EVIF1—TTEMHER ! 1 THLL(2007).



JnZ7O535 LY X+

NB. OpGLN Rubik].ijs 2012/1/6, NJoyF checked and revised 2012/1/23
NB. Rubik Cube Simulation in Joyner's Group Theory Notation (use cycle)
NB. revised 2012/1/17

NB. revised from OpGLN Rubik.ijs 2011/9/19
NB. referred from OpGLN3.ijs

NB. run " => £E%t rﬂﬁﬁﬁ?li?u BT
NB.run 0 => ERN B%
NB.run1 => £E%t 3 EE&E&zéJ BT

NB. FE& MEEH =23 O—F— - T1—TDASERiE
MPat]l =: 'NbbnbNbnbb' NB. p.19 o
NB. £B#t f8&H 2351 TvY - Fa1—TJONI B
MPatA =: 'eiEIEie'’ NB. p.21 A

MPatB =: 'EleielE' NB. p.21 B

MPatC =: 'EleelEI' NB. p.21 C

MPatRO =: '[EIEIE EiEiEi EE' NB. p.25 Rubik's Maneuver

SPat2 =: 'eWtnnttnnttnntEwNtWtnnttnnttnntwTn' NB. Shimanouchi p.36,
25a

wr =: 11:2&2
require 'gl3’
AA=:0:0

pc aa closeok;pn "Rubik Cube Simulated";

menupop "&Help";

menu help II&HelpII mnionn IIII;

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 O;

rem form end;

NB. Colors from Facets of Rubik
col=:3:0"0
select. y.
case. 'U' do. 'B'
case. 'L' do. 'Y"
case. 'F' do. 'R’
case. 'R' do. 'G'
case. 'B' do. 'O’
case. 'D' do. 'W'
end.

)

NB COIOI‘ Deflnltlon 1 5
NB. revised for OpenGL spec. 2011/10/12



R=:1 0 0 NB.red

O=:1 0.450 NB. orange

NB.O =:1 0.640 NB. pale orange
NB.O =:1 0.270 NB. orange red
Y=:1 1 0 NB.yellow

G=:0 1 0 NB.gdgreen

W=:1 1 1 NB. white

B=:0 0 1 NB.blue

run=: aa run
aa run=:3:0

wd :: ] 'psel a;pclose’

wd AA

glaRC "

ROT =: 0 0 0 NB. rename from RR

Key =: "

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 =: ,>RUB]J

NJoyF " . -
if. Oc= #initC do. initC =: 10 end. NB. S 7@ )Lk =B OEETE
initC =:y.

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

wd 'pshow;ptop’

)

init color =: 3:0
select. y.
case. 0 do. NB. ERN &%E
S COL =:'YYYYYYYYY'
E COL =: '000000000'
W COL =: 'RRRRRRRRR'
T COL =: WNVWWWWWWW'
B COL =: 'BBBBBBBBB!'
N COL =: 'GGGGGGGGG' )
case. 1 do. NB. R84 FEEH XD | BEE
S COL =: 'RRRRRRRRR'
E COL =: 'GGGGGGGGG'
W COL =: 'YYYYYYYYY'
- : ' BBBBBBBBB'
B COL =: " WWWWWWWWW'
N COL =: '000000000'
case. 10 do. NB. adjust to Joyners notation
T COL =: col 9#'U"
W COL =: col 9#'L'

S COL =: col 9#'F"

E COL =: col 9#'R’

N COL =: col 9#'B'

B COL =: col 9#'D'
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 "

drawtext"

?laSwapBuffers "

NB. key-in x, y, z, X, Y, Z for rotation ================
aa 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

KK1 =: KKO -. 'xyzXYZ'

Key =: Key, KK1 NB. record of moves

sel col KK1 NB. move Rubik and change color / new

NB. sel color KKO NB. move Rubik and change color / old
)glpaintx"

NB. new version 2012/1/17

sel col=:3:0
KK =: 2#y. NB. KK is Rubik command such as ff, FF, mm, MM, ...
RUBX =: ". KK, ' RUBX' NB. move Rubik facets
NB. Coloring Facets

)'T_COL W COLS COLE COLN COLB COL'=: <"(1) 6 9% col RUBX

NB. Revised Joyner's Notation by T. Nishikawa 2012/1/3 ===========
NB. 0-origin and use C.

ALL CQJ =: 9#'BYRGOW' NB. Actual Rubik'S Color Set
RUBJ] =:9#'ULFRBD' NB. for Joyner's Facet Name

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 =:3:0

rl =.2729 3533

r2 =.28 32 34 30

r3=.2024247

r4 =.23 53950

rb5=.26 8 3653

rO =:rl;r2;r3;r4;r5

rr =: 10 & C. NB. verb right turn = counter clockwise turn
RR=:rr": 1 NB. verb RIGHT turn = clockwise turn

f1 =.18 20 26 24

f2 =.19 23 25 21

f3=.11 83345
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f4 =.14 7 30 46
f5=.17 62747
fO =: £1;£2;£3;f4;f5

ff =: {0 & C.
FF =: ff~: 1
11=.9111715
12=.101416 12

13 =.6385124
14 =. 34148 21
15=.044 4518

10 =:11;12;13;14;15 NB. 10 is el zero
I1=:10& NB.1llisel el

LL =: I 1

bl =. 36 38 44 42
b2 =.37 41 43 39
b3 =. 2 95135

b4 =. 11252 32
b5 =. 0155329

b0 = b1,b2 b3;b4;b5
:b NB revised 2012/1/23 clockwise turn
NB. revised 2012/1/23 counter clockwise turn

bb =: b0 & C.
BB =: bb™: 1

ul =.0286
u2=.1573

u3 =.9362718
ud =.1037 28 19
ub =.11 38 29 20
u0 =:ul;u2;u3;

uu =: u0 & C.

UU =:uu": 1

dl =.4547 53 51
d2 =.46 50 52 48

d3 =.24 334215
d4 =.253443 16
d5 =.263544 17

d0 =:d1;d2;d3;d4;d5
NB. revised 2012/1/23 clockwise turn
NB. revised 2012/1/23 counter clockwise turn

dd =: d0 & C.
DD =:dd": 1
el =.1221 3039

62 =. 13 22 31 40
63 =. 14 23 32 41

e0 =: el;e2;e3
ee=:e0&C
EE =: ee 1
ml =.1194643
m2 =.42249 40
m3 =.7 2552 37
m0 =: ml;m2;m3
mm =: m0 & C.
MM =mm": 1
sl =.3285016
s2=.4314913
s3=.53448 10

NB. lis el, not one !!
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sO =:s1;s2;s3
ss =:s0 & C.
SS =:ss™: 1

)

NB. eg. display ALL. COL

display =: 3 : 0 NB. revised from displv3

y =. 6 9%y.

RDO =. (3, 3)$ L:0<"(1) }. }: vy

RD1 =. (3, 3)$ L:0 (9#' ');({. v);(9#' ");(9#' ")
RD2 =. (3, 3)$ L:0 (9#"' ");({: y);(9#' ');(9#' ")
RD3 =. RD1, RDO,: RD2

RD4 =.": RD3

RD5 =. ('") (<(i.4);(i.4)) } RD4

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

RD7 =. ("") (<(9+i.4);(i.4)) } RD6

RD8 =. ('') (<(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 0000

glRasterPos 2.52.00

glCallLists Key

glRasterPos 2 2.4 0

glCallLists (5 ": ROT) NB. rename from RR

)

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 ¢'

)

aa Reset button=:3:0
glClearColor 1110
glClear GL_ COLOR BUFFER BIT
init color initC

draw rubik "

draw frames "

Key =: "

drawtext "

istep =: 0
glaSwapBuffers "

wd 'set Program ""'
iPDA =:"

wd 'setfocus ¢'

)

aa Program button=:3:0
PDA =: Program

iPDA =: "

wd 'setfocus ¢'
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