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Abstract

SET is a popular card eame that challenges players to find sets of three cards with certain characteristics.
Because there are many interesting problems and questions arising from the game, we wanted to find
the answers. In this independent research, we studied the algorithm to create a SET game with 12
cards containing exactly 6 sets, using the concept of Tic-Tac-Toe board. We also found an algorithm
to find the solution of SET game. Additionally, we wrote a program in Python to find the 6 sets from

the 12 cards.



d15UsY

ﬁﬂﬁnssuﬂszmd

UNANYD

mi{icul

1 uni (Introduction)

1.1 vwazAanuann .. . ...
1.2 WNUTEFIAVDINTANYT| . . .
1.3 «aulusvedniednel . . . . .
T4 Uselomummmieslesy . . .
1.5 LA919U0958Y . . L L.

2 mmﬁﬁug']u (Preliminaries

2.1 ARAMAMALUUAAN (Traditional) . . . . . . . . .

2 AANLAYALUUUTAUN (Puzzle) . . . . . . . .
|G 9/

2.3 UNIMUULULONIRNA . . . .

v ; a ¢ = (%
3 AIMUINUITUNIIAUAATIEAILNYINULNULYA

4 wan13Ane (Results)

51 Wam (Feld) . - . o
3.2 ﬁﬁuaulw'ﬁwqmﬁ%ﬁmmLﬁﬂ%w,ama .............................
33 IohUANIOPMOBMITUGRUIREIS] . - . . o o
3.4 msag{umﬁumqLﬁmﬁusuaqqmamqmiuﬁaﬁ ........................
35 ORH0UTIANBIAEUATIT T (0-CaP) -« o« o o v oo e
3.6 MSWYURAAIWAUAILAIN . . . . . . . .

B
a1 swouwmedululewesw 12Ty
42 25nednaaluy puzzle tnedidlnnenans 12 Tu wazdiwniindu 6 wawiniy . . .
43 JumeuIslumamAIneuUsAunaee . . . . . .

5 d3unansAne (Conclusion)

UI3IUN U

P W W VW~ =

~N U1 00 O»n

11
13
13
15
17
19

22
22
25
28
31

32



A Wawmas

B TUsunsy

33

34



UNNM 1

UNU (Introduction)

%4

1.1 NULLAaZANEIALY

v

g Wunsfaunuasldinalunisisueseutossldnmedunuseadoniilan fudidun
in 9 finastauyuziivgy winuiilassa¥amendnenaninannsadenlosiuadnemandifansnvo sy
n33dAn warUinilamany uaznguvessiiauidedanain Tud 2001 finsdunuanuidenlssilinafn
fluMseTenises Fadiermudoulestudgmituguiiiedertnensefuinuen wasddauinetes
§u q Adslunudmeu

inampgnUsEAwslasiiniugmaniuszvins 1131 Ju wealn (Marsha Jean Falco) et 1974 R
”Lummszmﬁaﬁwé’qﬁﬂmiiﬂau%ﬂluqﬁmﬁuﬁwaiﬁuwwLﬁ%ﬂ wazntunnunudeyanisfiusnssuvesativlay
Tdnsnedydnualgduuusng 9 vudasudrfumsduuuvesdeya nisannivnsenindadngnmyesnis
a¥ainuUSaunAivvng Ussneufulddumsdaasuanniieutaraseund isossinaulatimunina i ua
'Ua'aaaamqjmamé’fnm’ﬁuﬂuéﬁuuﬁ nueeléFumudouegannienelutas meuenisnisadamans wn

G a | 9w | a \ Y vayy 1o =~ |
LﬂULﬂNWLaUIﬂﬁimWﬁ]qﬂaqﬁUvLWWLﬂw LLGI@%L"UWJ?EﬂEJUlUWJEJ 4 ﬂmﬁuU@ lﬂLLﬂ ATUIU IR & LLagzU?N e

| wa = % v = o v |
LLﬁlazﬂiHﬁllUG]‘ﬂBSJ']?G’]ﬂMUQIUﬁﬁiJﬂ’WILUUVLﬂVLﬂ FannuAlunITIIAIUAIS

I {1,2,3}
Nsuskn « {9y, uau, W}
: {uwns, W0, 1)

sUse {160', neynwen, L‘WGUE}

et

—
—
o~
o

'
va a

~ o w | ~ o @ ' | < v ¥ A
nilsdFudllu 81 Tu Ingasdineanisludwiuusazdunauvesauautanululd Whnnevesnudenism

yoilwil Wulunungsieluil



a

uniley 1.1 Iawluidendn we dsowle auaulin ¢ mlloufunomuansoasiuioun enfaognslsiss

welud

[ 1 1 1 ; d
faeee 1.1 yalwadlunaluiiduien

1.

| Z G ‘ﬂl d va A (% 5 N 1 I e~ I =< d
Inaulutiduen wWesand 3 auautwvideuturivuade sUTe (FUlY), & (1W7), nsusian (u) uaed 1

'
aa

AETANANUTaNAAD 1IUTBITUTS

2.

0 §6 000

| Z & d‘ a va =) (Y g I a a =< d und‘ (%
Inwanuluiiuen Wesaind 2 AUFNUALANDUNUNINUAAD & (987), NITHINT (NU) hazd 2 AUFNUANHINNU

NUAAD 5UT9, 91uur95Us

W See

0 886 00O

1 Z d lﬂl = wa = U 5 = 1 1, = UQIﬂI U gj =
Iwanuluidiluen 1eaannd 1 Auaudfvdoufuiiunne JUS (gﬂ”lfu) wagdl 3 AuanUanansiuriaunAe
a NIHILaN, TUIUVBITUIN

4.

8 64 Q4B

| Z & dll = und‘ o 5 & | = o !
Inanuluiliuen Wesand 4 Qmauummmﬂﬂumwmma E‘Ui”l\‘i, &, NI, Q”I‘L!’JU%EN?J‘UTN

o/ 1 1 1 4 1 =
fiaaee 1.2 yalwalunaluiluiuuen

1.

LAY

| 2 0% i wa | U] | | |
Inauluiliuee esnauautd susiliindeuniesaiunmun inszdlnglly 2 Tu uaglngy

wenvin 1 lu



\ 2.9 d va ' A i v @ o |
Inanulutiluwen Woswnauanta dlivdounsasnsfiunmun insedlndides 2 Tu uaglnduns 1 lu

3.

o || ¢ || B

1 2 1 < lﬂl va 1 A A 1 £y 0’.’/ 1= 1
Inanuluilyuen WUBIANALUEFNUR nsustaliimdeunsoneiunaun wszdlniv 2 Tu waglnuau 1 Tu

0 ¢¢ 2

\ 2% ] va o ' ' A i v @ o '
Inauluilivduee esnauantd Sunusuisbividounsessiunmun msgdlniuauguse 15U

519 1 Tu waglwdwiuguse 2 suse 2 Ty

1.2 imqﬂszaaﬁ%mmsﬁnm

1. Wemyduuunsaln 12 luimiliaeuies 6 wawnii

2. B UgULUTLATUMAINDUVDUNNTAUUU puzzle

1.3 YaULUAVDINITANT

1. AN LANIALUY puzzle

2. AnwINSULUTLASNOAINDUTBANUEALUY puzzle Tun1w1 python

1.4 Usglgwunaininazlasu
1. lasuwuunsnal 12 TuivnliAnee 6 it

2. TAlUSUATUMIAIMBUTDANUGALUU puzzle



1.5 1A59519999518491U

Wevnlusipauatiubasuusmy Sesirnuuasiavesnisinsutsduunges 9 Fail

undi 2 LﬁuﬁamLf’?la’;ﬁumm’jﬁugmlﬁmﬁumwm éfamm%ﬁugmﬂ%ﬂummﬁﬁm NANYBY
NUALUURLAL ARNYBINLERLUUUSA wazsuuaiullEhemun wieuinegwsenou

unit 3 L{TmﬁamLﬁa’aﬁummiﬁugmmamﬁmmam% Fadummiidos dad Suaulwianiised
wRLARTuLELD Wulauwnleylusisvada msa&inmﬁumqLﬁmﬁwmq@amthﬂaﬁ wngopilinely
nnLdunsalu T (d — cap) hazn1sT8usanitalmienIn niausisgsusznau wieldnladstu

unt 4 WuidevniAgafunamsine daiuides ﬁ‘hmuL%mﬁLJulﬂlé’Mﬂﬁqmmlw 12 Tu 3¥n1s
a¥ranuauuy puzzle Tngidlnnasnas 12 Tu Larflwnfnduiimun 6 we wazdumeuislunismney
yesUSAUNLLR NEouineEsUsEnau sliladety

4 = v w oA o X
U 5 L UUUNETUYDITI8IUNITAUAIIDATZAUUY



UNN 2

v & Lo
ANINUFIU (Preliminaries)

’dj U = a ¥ U 1 1% < ¥ U a 5 a
Tuunilagnareden@n g lunsiaunuien lneagiuslaiy 2 wuu laun nANINNWALUUAILAY

o 1 =€ o dl « 9/5
(Traditional) wagnANLNULLALUUUTAU (Puzzle) wagdeadnisnandedviueandululiavunveanuies

2.1 NANINULEALUUAILAN (Traditional)

< sy 1w = v S o X | a Y =& ax
Wunanildiauiuluneuiiinueslaadmduingeaialugausnuas dedldlunisudstuinly 8438

5 Y 1 dl « 1 aaa 1 U z
MIRUUUISUALRY 2 Auuay nssumsmluauLanln 1 au lnedisiaumd

. nssumsagladnSumewd s unuwndsidlniaius 81 Tu

—_

2. nssumsazdulnynid uazialn 12 lunfeunnemihlnisesiulivuldzssnelau 2 au Fenln 12 Tu

771 lwinaanans

3. HlauusarAuafsawraiunienaininnesnan Wegauinuinazazlnuiignnouzndulnivantuy

2aNINNRY
4. Wieglauiiniswdulwesnainlds nssunisasidalwludn 3 lududinesnansyiui
5. aziaunuuiluises 9 aunnlwagrundsu

-ﬂl 1 o v ¥ 1 dld tﬂl < v
6. L;JaiwmmmiuwumwmLezmmnmquﬂzl,ﬂuwuz

v
& o

Tuunensdllwnasnans 12 Tumeeguuldziuenalufiiwnegluiu lunsalinssunsaziualwnasnans

windn 3 Tuweudlvaniunisalll wazazialwiiuviaz 3 Tuses 9 aundnesdivnlsingiu

2.2 AANINULEALUUUSAUT (Puzzle)

8 Aa | oA < i a o ) v ' | v W A v [ v
L‘Uu’JﬁﬂWiLﬁumﬁgﬂ’JﬂLLaﬁLUUV]Q‘UEIMGLUUQ?]‘UU LW'i’]%B;IJLﬁua'lll’liﬂLauumﬂﬂU@’JLaﬂWi@ﬂiau1ﬂ Iﬂﬁmll

Fo5nIIUNTT WeAzLauUUYIU AU LN IAUNTILY TITISHaLS]



Pr—
—

ar am™,

q !

‘ ‘! { l"x :"' X £ ."1
( )

b W vV V V

0] |000]| 00
¢ |00 A4

d' o 1 ] g a
?"U‘VI 2.1: #29814lNNBINANIVDUNUYAUUUAILAY

>
< -
(: — "

—
~
.
=

4._‘:;
]

—

—
‘—;:;;}

=

1. Tuntiuasdlniuatuunvismuaiies 12 Tuwndu
2. Tulw 12 TutiuaedwniAaTulaanunwie 6 ety
3. ﬁ]%ﬁﬂ’]’i‘fﬁuL’JmﬁuﬁLﬁaﬁELﬁmﬁﬁqjﬁﬁﬂL’?Uisljﬁ

4. fiaulzdoanieni 6 watuliiae Weidenwslaudmwawlutuszusingluaseumn 6 x 3 n

ATUVIYBINLTD
5. Tmalwlm'aziuﬁu@a’umamaLﬁaﬂi%'%‘wlé’
6. Lﬁaﬁl,a'umwmmuﬁgq 6 LM
7. Lﬂmzﬁmﬁuﬁuazuaﬂnmﬁ@a'u’lﬂumimmmﬁq 6 L9

a d‘ v 1 $2 1 : v Q’Jl v dl < $ 2
8. nanUTsulatiounzuuulalinnnsauny dauildnatlunimenis 6 wadesnanazilulivug

Vunlglunisiauinuen Ao https://www.setgame.com/set/puzzle

g 0 %% O
¢4 208 O 000
s U8 & 000

——

SETs Found: ]

Learn to Play

gﬂﬁ 2.2: HRgNNTAIUNULIANDULAY



O |66 |6606
o [QQ 000
8 Q] (666
800 666 Q27
0 g8 | ¢
g |66 Q2Q

JUN 2.3: uanagndis 6 LIANNT LARINLNALYA

CONGRATULATIONS!

You completed today's puzzle in 0 hours 02 minutes and 02.287 seconds
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4. auUANITAdUN (commutativity) Meldinisuan

Ao a+b="b+adwiunn qa,beF

5. andanswfeunsnelinisau

ufie (ax b) x c=a x (b x c) dwiunn 9 a,b,c€F

6. msflaanBnienanvalnelinisam 1 € F

Mo axl=a=1xadmdunn JacF
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7. msfidunfunelanisnn
iAo dvsuniay o e F— {0} b e Fiiliaxb=1=bxa

1380 b NFBWARUNNTAMYDS @ DYUTYULNUAIY q

8. mydautanisaduiinnglinisnm

uAB a x b=1b x a &3unn | a,b € F

9. AMSUANUANITLINWA (distribution)

Tufio (a+b) x ¢ = (a x ¢) + (b x ¢) Wag ¢ x (a +b) = (¢ x a) + (c x b) dmFUN 9 a,b,c € F

8814 3.1 19AvesuIuas v WiBUMENITUINUAZNTAM (R, +, X)
f29819 3.2 1 p Wusuuanzuay F,={0,1,...,p— 1}
d MU a wae bl 9 Tu ), 15ivue

a+b = AYAINAITUIT @ + b A8 p

a X b = lA¥AINAITIIT ab MY p

Y 1 < = o‘-dld a
1o (Fp, +, x) WUNannuaununauIuIng

wewa lnevild i F, unuaddfiaiflanndn g 67 wagdenden F? mu3gdinmes

\ |
caa a o =

o ] £ s - a a o X
$19814 3.3 I‘VI F3 Wunannuaunsn 3 7 GINUEHMﬂ’]’i‘UTJﬂLLﬁZﬂ']'ﬁ@JﬂJSUENaM’]“UﬂIu F3 U

gﬂﬁ 3.1: A13NN1TUINVDY Fy

12



gﬂﬁ 3.2: M199M5AMVBS F3

3.2 ﬁi’ﬂu'aulw'ﬁqqﬂﬁazﬁmmLﬁﬂﬁmaua

3
=
)
7

L
—
—

AN

Iua'auﬁmaasﬂa'nﬁq%"wmulw'ﬁwqmﬁ%ﬁwmLﬁﬂsﬁmama AT
1

' ' . l ‘ ‘ g XA
™ M A
0 it ‘ l ‘ ‘ l ‘
f AN 0\
: ) dIh '/..‘)
v ),
P A M A A A A A A
l\l‘ 410 W g LS
] "'| | \ ) \ ') (‘ y '-II /I \/ \/
\ uwr v V v y ¥ v

< Y o % a a & v 1 1 k% L% <
Tud A.A.1971 Giuseppe Pellegrino [3] lavinisAumnnnssivupsuiimesAunuin 20 Tu dresuidu

— —

P
t—

- % vl i < a A W | & |
Tunulwgeanmuululinlifwnegluiu Wesnnmsdeniagaln 21 Tuain 81 Tudis (5]) ssnundionly

HULAND

3.3 "3§LL‘LJa<1Lszm”[,ﬁaq"l,ugﬂvsmmim

anansaudasenlvieglusuisnadalasel W Fy = {0, 1,2} uagiansanuinfinnmes Fi anves

2 Ao o a awv a8 Yy A v oa
F4 wWu @dusulugy (z1, 22, 73, 24) Inefiuaagiitadaegluamennuldla Wededafiumauansdnune

Y

vouwn wlilnfinsafivanves Ff warlumenduiu mndlwiasanansadeulieslusuanlu F§ 16 wu
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vawy

Ingfmualviduauunuinazauadncl

9w {1,2,3} — {0,1,2}
nswsian = {9, uay, Wse} — {0,1,2}
a: {ung, W, 1} — {0,1,2}

sUse {1°u',viqﬂ‘v1§ﬂ, L‘W°Uﬁ} —{0,1,2}

A9819

n

(1,0,2,1) «— 2 iU @33 venndn «—

fatulwienns 81 Tu awnsaleuluslamndnviavunves F§ il Taelilnlugui 3.3 unuieddsdusuly

AUNULAEITUYRITUN 3.4

O 100 000 0 00/000 Q QY Q22
& 66 666 B 885 BB @ 88 BEY
¢ 66 006 0 080 000 2 QN N
O 00 000 0 00/ 000 Q2 Q2 22
& |66 666 8 ©8|BBB & 88 8gg
¢ 60 000 0 00 000 2 QW M
O 00 000 0 00 000 Q Q2 22Q
& 66 666 © 88 BB @ 8E 8RR
¢ 006 000 0 00 000 Q2 QN 22

JUT 3.3: TWlganiaiun

(0,2,0,2) [(1,2,0,2) |(2,2,0,2) | (0,2,0,0) |[(1,2,0,0) |{2,2,0,0) |(0,2,0,1) |(1,2,0,1) |(2,2,0,1)

{0,1,0,2) [(1,1,0,2) [(2,2,0,2) [(0,1,0,0) | (1,1,0,0) [(21,00) |(0,2,0,1) |(1,1,0,1) |(2,1,0,1)
{0,0,0,2) |(1,0,0,2) |(2,0,0,2) [(0,0,0,0) | (1,000 |(20,00) |(0,0,0,1) |(1,00,1) |(2001)
0,21,2) [(1,21,2) (2212 [(0,21,0 [(1,2,1,0 [(221,0 (0,211 |[(1,211) |[(2211)
0,1,1,2) [(1,1,1,2) (2112 [(0,1,1,0 | (1,110 [(2110 |(01,1,1) [(1,1,11) [(2111)
0,0,1,2) [(1,0,1,2) | (2,0,1,2) [(0,0,1,0) | (1,0,1,0) [(2,0,1,0) | (0,0,1,1) |(1,0,1,1) |(2,0,1,1)
0,2,2,2) [(1,2,2,2) [(2,2.2,2) [(0,2,2,00 | (1,2,2,0) [(2,2,2,0) | (0,2,2,1) |(1,2,2,1) | (2,2,2,1)

(0,1,2,2) ((1,1,2,2) [(2,1,2,2) |(0,1,2,0) |(1,1,2,0) [(2,1,2,0) |(0,1,2,1) [(1,1,2,1) |(2,1,2,1)

(0,0,2,2) [{1,0,2,2) [(2,0,2,2) |(0,0,2,0) | (1,0,2,0) |{(2,0,2,0) |(0,0,2,1) |(1,0,2,1) |{(2,0,2,1)

JUN 3.4: dasdusunulwianaun
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1 14 = (% - [
3.4 ﬂqiaQUULﬁumiﬂ mmnu%a\‘iqﬂmuqﬂumﬂﬂ

unilen 3.2 MUUAIREINAN P, Po, P3 lunlad n difila o 9vna1dn eguudunsauden (collinear) fisie
Wednadiuvasssezmalunnasinagennasenualn1sne bl
Y —T12Y2a — X2 1Y —Tp =21 — L1 122 — T2+ "1 2p — Tp
Tnen P = (.%'1, T, ... ,l’n), P, = (y17y2, - 7yn) Way Ps = (21, 29y, Zn)
4' Y @ [ ; 4 t4 < a o ¥ P2 = @ 1
Wislsiunndaaudu A «, 4, v Wuaudnaudale o Tu Fi ud1wzgldin a4+ 8+ = 0 nee
lﬂl v v li’ 1 ; d a
e Yoladentewaluiiduasy
l.a=p=v

2. {a, 8,7} ={0,1,2}

- = A v
WINIUN a,b,c € F3 99 a = (a1, az,a3,a4),b = (b1,ba, b3, bs),¢c = (c1,c2,c3,¢4) Wuanndennaod

% 1 dl « Y o1 U Qv = o S U o U gj o b % Y 1
fulwaulunduen avlanlulsazininues a,b WA ¢ WLNUDUNUNUA AIDANAUNRUALNIUY Mlaan

a+b+ec=0
fatiu
a+b+c=0
—2a+b+c=0
b—a=c—a
Ao

b1—a1:bg—ag:bg—ag:b4—a4:cl—a1:CQ—a2:63—a3:C4—a4

Ml a, b Way ¢ BYULEURTUALITY
dl' (7Y a 4 df < al'u o o [ 1 2 1 & <
nmsfeuleslnidnfivaudnues F Jadudduiugiuadludnvaziainan aglainln 3 Tula q ssiduean

solleanuaaiaenndesiulwaululiuegundunsuigiii

: P Py

”L/’._’//O"—I

a 6

. . . R A D W
vaewn luid 0 uny (0,0,0,0) WUUBUIMINNMINGIUMAINET 1WuaTsdwmTu FE vnan d fethuis

U

PR Iy Y A a | a H v X
aqmqﬁﬂuaﬁlﬂjqﬁiLaumaqLﬂl“f’?jm vLﬂ‘WfJ?fJWWILaumwmﬂ%umﬂL‘lJG]EJEJ‘EJ?JEN F% u%J’]iJL‘Uum;]l@mmJlﬂu
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unilenu 3.3 ngniseguuldunsAgIiuladunssa (The Affine Collinearity Rule) : a0 a,b,c € F{ aved

VULAUATIABINUNRBWD a + b+ c =0

A29819 3.4 W3 99 a,b,c € F§ Faa = (1,2,0,1),b=(0,1,1,2), ¢ = (2,0,2,0) FaUuann

aanndeafiuln 3 Tu fegu

RRURIEEC I ] ]

SUT 3.5: Iwilaenandasiiuang a,b, c
1o

a+b+c:(17270?1)+(0’17172)+(2?07270)

= (07 07 0? O)

I
(=1

fatil a,b Way c pYULEUATIALITY
Tuiilanunsaiigauivguiun 2.1 anasalusuaundnves F

= v = a 4 % 1 al a ‘ﬂl o L 4 <
nuRUN 3.4 01 2 way y Wulnle 9 lugdaundnues Fi udaedln 2 iiesluifeinvillvt z, y, = Wen

ﬁqaﬂﬁ x = (21,22, %3,24) ,y = (Y1, Y2, Y3, Ya) € Z3

9N 2z = (=21 — Y1, —T2 — Y2, —T3 — Y3, —T4 — Y4, )

Wi w+y+2z = (21,22, 23,24) + (Y1, Y2, Y3, Ya) + (—21 — Y1, —T2 — Yo, —23 — Y3, —T4 — U, )
= (@1 +y1—T1 -y, T2+ Y2 — T2 — Y2,3 + Y3 — T3 — Y3, T4 + Y4 — T4 — Ya,)
=0

Hat z,Y, 2 W

auuad 2 € T3 oR T,y 2 WL

UANI 2/ = 2

N x,y, 2 WaY T,y, 2/ Lﬁuwm

azlean t+y+z=0=z+y+2
r+ytz—z—y=x+y+7 —xz—y

ANUU z=2z
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O 0

f9819 fualw LAy

Y

gl Naealw dvilslwsanaluiduiem
Aziiulan o |_ (0,2,0,2) o (0,2,1,0)
Lay 3 = —(0,2,0,2) — (0,2,1,0) = (0,2,1,0)

3.5 wadaenlunaliiiaidunselu F¢ (d-cap)

Tuhdeiaznanisinglumsadinmansiianunsathluginnulnianiasiieaniatue
unidenu 3.5 wegesle 9 ves FE Naundnluneliiiadunsiaziseni d—uat (d—cap)

s 1 [ Yo <
fa9819 3.5 Aviun S; = {(0,2,1,1),(1,2,1,1),(0,1,2,0),(1,2,0,0)} C Fi azléan S; wu 4—uad

v
=

\899NEUTANTUN 3 AAla 9 Fail

g |88 & ||00

UM 3.6: du1UNVe9 S

n3eid 1 : Wesan (0,2,1,1),(1,2,1,1),(0,1,2,0) € Sy
1o
(0,2,1,1) + (1,2,1,1) + (0,1,2,0) = (0,2,1,2)
#0
Hat (0,2,1,1),(1,2,1,1),(0,1,2,0) Lisguuidunsaigiiiu
A 2 - Wensan (0,2,1,1),(1,2,1,1), (1,2,0,0) € Sy
1o
(0,2,1,1) + (1,2,1,1) + (1,2,0,0) = (2,0,2,2)
£0

v
[V

fatiu (0,2,1,1),(1,2,1,1),(1,2,0,0) lupguuidunsaieniii

neid 3 : Wesan (0,2,1,1),(0,1,2,0), (1,2,0,0) € Sy

17



191

(0,2,1,1) + (0,1,2,0) + (1,2,0,0) = (1,2,0,1)
#0
Feihs (0,2,1,1),(0,1,2,0), (1,2,0,0) llpgunidunsaneaiiu
n3Ei? 4 : s (1,2,1,1),(0,1,2,0), (1,2,0,0) € Sy
1A
(1,2,1,1) + (0,1,2,0) + (1,2,0,0) = (2,2,0,1)
#0
Hatu (0,2,1,1),(0,1,2,0), (1,2,0,0) Lisguuidunsaigaii
9nia 4 nsdil Faasulen Sy U 4—upt 819 3.6 Fmun
o ' <
Sy ={(1,0,2,0),(0,1,2,0),(2,2,2,0),(1,2,0,0)} C Fi azlén Sy Lty 4—ua
e ansan (1,0,2,0),(0,1,2,0),(2,2,2,0) € So

19

(1,0,2,0) + (0,1,2,0) + (2,2,2,0) = (0,0,0,0)

=1

fatiu (1,0,2,0),(0,1,2,0),(2,2,2,0) sguudunsuagdnu vl S, laidu 4—uad

880 & (000 00

JUN 3.7: #un¥nvas S

[
v o Y

fetiudgmvesnsmImulninigailiiliiiamwe Jaieuwinfunsmuneiinggaves d—uauiile
d ipvinfiu 4
PuapfiunigavesaUly Fi addAunuauay a.a. 1971 Tagluldldneuniunesagioiuiaun
| = 1 . . vy o 1 PN - Dy o v o
ae14ln 1991 Giuseppe Pellegrino [3] lddunurnaunoumnunIziinduisauumeiu wildmainauly

o < = o ) . . o DR ' v X
ziJth TneunsAnwinIiumnnInaIe (projective set) Memisnlanaais d—uadlunountii
unilen 3.6 dmSuuadlu F§ wie d—uway 9znarsduatduiuueulngiign (maximal cap) fveidle

S Aao A A & v
LLﬂUuuLUuLmUmmmuqmmmqﬂmeal,ﬂulﬂlﬂ

Muupdadnuel ag wnwrwinveswaUlngiaalu Fe fves aq anansouandlafiannsisialud

18



ag | 214 |19] 20|45 112< a6 <114 | 7

MEWA 1 A1909 aq Wie d < 4 awhsamldlagnsldpeuiinesfumuuuiinmun [3] (exhaustive

search)

is1ansnsavenenaen U lFSnvannmaneuuy wusasnsaiudnands tugUnss Wiinsuse uazsnay
asuulw LLazﬁﬂﬁLﬁmiwﬁaamﬂé’aqﬁuqmiu 4 aa’wlar“fm:umiLﬁMﬂmﬂuLm'azqmé’wmzﬁ%ﬁﬂﬁﬁmﬁa
endnntulumstemsmen wu aglhendulnanaluiusayausnuazmieunieunnaetu v3o 157
aﬂﬁwmLﬁuqmamqﬂumﬁumuﬁmﬁu wiilosnunasidunsiuy ﬁ'ﬁ'a;ﬂ naideniflwansluuien

v Y

a |5 < % v v A X X = o = ! 4 &
I 1W§1ULUUL‘UW AIYAIUYULSDUNENNYUNTUY LiqﬁlﬂﬁlqﬂﬂﬂqumaqLiqaﬂvLULWENLLﬂCUU IF?’ NTUUY

3.6 NISLVYURAAILAUAILAIN

A salsukanawaUmennlagliisfewelul faeghay d = 2 Aeaulaiieua 2 AudnyMy
imnualVinudn vz sUTI lagdmiouwuuided fe JUlY warduas dhuamdnuardui wasnsuand 3

wuuwiilouau Wad F3 azanansadeulvieglugunszau XO

00 ) 00 ||| OO

000)(000}000

JUT 3.8: ANTNUAASHINUN YRS [

o v d dl v 1
Avuali S Wuwnnusznause mgﬂ

0 O 00 000 ééee

sUN 3.9: @uninve S

¥
=

s?fqmmaawﬁ‘aw,mé’wqmlu F4 ladieid S = {(0,0,0,0),(0,2,0,0),(1,2,0,0),(2,2,0,0),(2,1,0,0)}

'
Y ay A

dl 1 % 1= = o ao ‘d’ & 1 a £y = a =
Lu@ﬂﬁﬂﬂi‘WV}aﬂiULUUEUI%&LLG‘I\‘I WA ANAT 3 wagnnad 4 LUUW’]L@EJ’Jﬂ‘UVLﬂQﬁ PIFATUITANITITUILNYN
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U d‘ = < = a 1
AuANwMERe wazanguidu S = {(0,0),(0,2),(1,2),(2,2),(2,1)} C F3 191908 ulnudugnuaag

v = % o Py a oA Y o vve X
A7 GIUUFULTH VDS F% fEAIaaanY “X” asvunseauluresidenndeanulasal

JUT 3.10: M9euanIfIEsvRINIsInLEURSY 3

U L4 v Y1 1 1 < ¥ dl o 1 I~ U £y dl o 4
TUINEUNT S anunsadanalaae muimy«mﬂul,aummaaﬂ,ummemmmmumwﬂmusmu XO

o 2 % oY ¥ < Y o ' o 2 % A o o o
UUNAD LdUUTZan uaﬂmﬂuu%LUuLaummqmmawaqﬂszmuuuﬂﬂa iduUseaen mgﬂw 3.8

sustelUiuansliiuwelngvianlu d 94 o d dedaun 1 895

5—cap
I—cap § <
X| X X X| X
2—cap X
X| X XX X
X
X| X X| | X X
X
X
¥ X[ X X
X| [X X
X |X[[X X
X |X i X
X
X
X X
4—cap X
X[ X X X
X X X X
X X
X|X
X X
X X X X X
X[ X X X X[ X
X X
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o v o dl a 3 1 = < 1 d’ aa i Ig ]

dunglddnde d dehsue 1 89 4 wnunwazauung waznnvetialazluiuaiunidvesdaningdu ue
wa 4 1 @ a d’

anvailaiuasads d = 5

foee nMwealUinan 4-uad mglwilsLsLALaDd

3 different colours

3 different shadings 3 different shadings 3 different shadings
< | v || e || O || e |- | &
o
2
[3
2
= o (g ~ £5) my || e | (= il ==
3
{v]
O| M |@ | O| M | @ | ‘(LHMII L=
0
o°
2 —
g % | | @& | < @ | @ | < | @V | @
. P | > | | @ || e < | | e
ole
2
I3
mf 2 () =) =) (um [_J 2 o [
'25 2 (I =) (O || (m | e | (O || (D | >~
€5
oo e@|lo|o| @|lo|w| e
T m | & | O | b | & amw | e
© o | e | < || @ || e Q@ | @
o @ | & > | ¢ || @ 8 Q- | @
o < qQ | @ | <> | @ | e qr | @
3
& ™ O m || | | e
M | O || m | e | O | o || e
g (m (=) D || oo | e | O mm | .
=
Ml & @ & DO | M | & i @ | e
=3 am & - DO | @ | @& i a | «»
| & | O | @ | & am | e

gﬂﬁ' 3.11: https://en.wikipedia.org/wiki/Set_(card_game)
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UNN 4

nan1sAne (Results)

; 1 = = o dl < v 1 aa v
luunilisnagnanienisane SnweeAadululiveddn 12 Tu waeiSmsadranuwawuu puzzle
Tng7dlnnodnans 12 Tu wazilwnindu 6 Wty wananndudsdniswanatunaudsiunismainaulseaun

LNILYADNAIE

4.1 uugamuldlavasln 12 Tu

= a

Tun159ANRBUTHRLIAALIAINAISHEULNY XO F9925n159151918 9 YasunvhelunisuiAimeu

lngaginsidentn 3 iUQJW’JNVL}iﬁquM%’IEJUu%ENmi’l\‘iLLa%vL‘W' 3 lutiusedluuwn
F938lunsideni 3 lude

1. Inluusnansnsadenléfianun 81 35

2. Influfidesanunsaidonléiiamun 80 33

3. Inlufianuanunsaidonldfionmn 79 — 1 = 78 (gufiun 2.1)

% A, sl 3 lud

Ay = {0010, 1021, 1200}
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00

ntudantnnazyibinawanuln 3 Tuwsalaluansialvasune 9 dea lagld Ay wnuwauedln 6 TuibiLun

Ay = {2120,2211,0101,2002, 0222, 1112}

WA=A4,UA,
A = {0010, 1021, 1200, 2120, 2211, 0101, 2002, 0222, 1112}
wazidanin 1 laedaslugiulnly A 93 A S9wuanndn 9 f 9nluvianus 81 Tu

fatiuaziaants 81 — 9 = 72 35 el B wnuwavaalwluiiu

B = {0002}

nuudenin 2 lulu A inFuaiulnly B udidenlwiviliinigsundiy
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0 o 4
22 ¢ Joene

UM 4.1: uaaensdualnves A uaz B

ntutibwasesiulrasu 12 Tu

§ T ¢e0 o

00 Qad ¢ |
EEE8 & ¢4 000

g‘d‘ﬁ 4.2: ' 12 Tufiadeld

8 2T ¢ 8 QB é¢

00/38B| ¢ *0¢ QDD 688
ees| 8 (¢4 | ¥R (00| ¢
@ 00 ees 2 © @68

2 QLY 8 0 O 8
00 O &6  66¢ 00 8

e ¢ T 2 ¢ e

gﬂ'ﬁ 4.3: LAAWIANINUATNAVY

3 Vo o dl < % [ | dz
zwiulanIuuasiululavasln 12 Tu As Sanus 14 wwn
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4.2 A/FNTESIUNUYAUUU puzzle lnandlnnainans 12 Tu uazdiwaindy 6

LYY

= = o

Frsadranuwauwuy puzzle uuiAnmentufuiimde 4.1 4sfe dn1sthanse X0 Wunvaely

¥ dlz ¥ dl 1 = a g U Yaa 1 1 = d!
nsas1ang Tundisiazaiunuenidln 12 Tu wardienindu 6 [wawinty IﬂEJ‘{ISI‘U’JﬁLLUQ‘lWLﬂuaBQEQW KN

wriazynazdl 6 Tu uazd 3 wnluiy

Ingagiinsiaenin 3 FLUM’mHﬁquu%’wa‘uumaqmi'mLLazi‘w' 3 Tutiudedluuwen
F938lunsideniu 3 ludle

1. Inluusnansnsadenlédfianun 81 35

2. lwluiieesanunsaidenl@favun 80 33

3. Inlufianuannsaidonldfionmn 79 — 1 = 78 (gufiun 2.1)

ntudantwnazyibinawanuln 3 Tuwsnlaluansialiasune 9 dee el A wnuwavaalna 9 Tu

A = {0000, 0101, 0202, 0001, 0102, 0200, 0002, 0100, 0201 }
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FINOULIU A TWAYAUA 12 159

dioldasudie 9 dosudr il 3 Tuynanaesn viliwmdelw 6 Tu laeli A’ unuenveslw 6 Tud
A = {0000, 0101, 0202, 0001, 0102, 0002}

¢

poutAz iU LA 6 TunasTwanATUIeLn 3 w9 FnuNzastusolwismun 12 Tulaziin

a g :j o Q’.ll v = 1 = a G ada = 1 5 < o 1 Z
WVATUNILA 6 n Aatudaadannlnudn 6 Tukasiiawmmies 3 we nedsnisdanin 6 Tutuduswaldd

5 v A 1 ~ < 1 ¥ o 9 Z
Junsn Tdantn 3 Tuiwwsnazdeslugiulnly A fed
1. Wlunsnidanldnavun 81 — 9 = 72 35 (A daunyaviunm 9 ¢)

2. lwlunaesdanlavianun 71 35

dl = 9)5 aa ¥ = Idl a o 1
3. lwlusianudanlananun 1 35 szdoadulninawaiuln 2 Tuksn)

66

B B
S &

e

B = {1100, 1101, 1102}

asaaniwlun 4
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1. Wendulula ar,ap € A’ azlalAmanulnlud 4 wiueu
2. lovidulnla 9 b1, by € B arliAnaniulwlud 4 uwiueu
3. dlondulwln 9 a e A’ uwaz b e B
3.1 81 A" Wuwnvoslnia 6 iuﬁﬁqmauﬁﬁmﬁauﬁu 2 AnauUA
3.1.1 B wWuwnvosl 3 iuﬁﬁqmauﬁﬁmﬁau A 2 GRVGHI
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Abstract

SET is a popular card game that challenges players to find sets of three cards with
certain characteristics. Because there are many interesting problems and questions arising
from the game, we wanted to find the answers. In this independent research, we studied the
algorithm to create a SET game with 12 cards containing exactly 6 sets, using the concept of
Tic-Tac-Toe board. We also found an algorithm to find the solution of SET game. Additionally,
we wrote a program in Python to find the 6 sets from the 12 cards.

Introduction

The game of SET was invented by population geneticist Marsha Jean Falco in 1974. She was
studying epilepsy in German Shepherds and began representing genetic data on the dogs by
drawing symbols on cards and then searching for patterns in the data. After realizing the
potential as a challenging puzzle, with encouragement from friends and family she developed
and marketed the card game. Since then, SET has become a huge hit both inside and outside
the mathematical community. SET is played with a special deck of cards. Each SET card
displays a design with four attributes — number, shading, color, and shape — and each
attribute assumes one of three possible values, given in the table below.

Number: {One, Two, Three )

Shading: { Solid, Striped, Open }

Color:  {Red, Green, Purple }

Shape:  { Ovals, Squiggles, Diamonds }
A SET deck has eighty-one cards, one for each possible combination of attributes.

The goal of the game is to find collections of cards satisfying the following rule.

The SET rule : Three cards are called a set if, with respect to each of the four attributes, the
cards are either all the same or all different.

[20] [on]

FIGURE 1. Typical set cards

Standard Set Game
In the standard SET game the dealer lays out cards on the table until either twelve are laid
down or someone sees a set and calls "Set!". The player who called "Set" takes the cards in the
set, and the dealer continues to deal out cards until twelve are on the table. A player who sees
a set among the twelve cards calls "Set" and takes the three cards, and the dealer lays three
may be no set among cards on the table. (To call out "Set" and ot pick one up quickly enough
results in a penalty.) There may be no set among the twelve cards; in this case, the dealer
deals out three more cards to make fifteen dealt cards, or eighteen or more, as necessary. This
process of dealing by threes and finding sets continues until the deck is exhausted and there
are no more sets on the table. At this point, whoever has collected the most sets wins.

Set Puzzle

The game object is to find all 6 sets in the 12 cards displayed. For each puzzle, you may reuse
any of the 12 cards displayed as many times as needed to complete all 6 sets. The first player
to find all 6 sets and use the least amount of time will be the winner.

Objectives

1. Create SET puzzle.
2. Find the solution to the SET puzzle.

Method for creating a set game with a central deck of 12 cards and a total of 6 sets
created.

In the first step, the idea is derived from playing the Tic-Tac-Toe game, which has 9 reserved
spaces. The gameplay involves selecting three cards and placing them at the top-left comer of
the table, and these three cards must not form a set. The methods for selecting the first three
1. The first card can be selected in 81 ways.

2. The second card can be selected in 80 ways.
3. The third card can be selected in 78 ways. (So that it does not from a set with the
first two cards.)

(] 2

Afterward, select the cards that would form a set with the first three cards and place them in
the table to fill all 9 spaces. Then, remove the bottom-right three cards.

[} 2 o
e | e
.

Now we can see that a total of 6 cards and 3 sets have been created. The game we want to
create must have a total of 12 cards and 6 sets. Therefore, we need to select another 6 cards
and create only 3 more sets. The method for selecting the additional 6 cards is as follows:
First, select 3 cards that form a set and do not overlap with the initial 9 cards.

1.The first card can be selected in 72 ways.

2.The second card can be selected in 71 ways.

3.The third card can only be selected in 1 way because it must form a set with the first two

cards.

68| 288 [ e¢

To select the 4th card :
1. The initial 6 cards has 2 fixed attributes.
1.1 The latest 3 cards has the same 2 fixed attributes as the 6 initial cards.
The 4th card can be selected in 69 - 9 = 60 ways.
1.2 The latest 3 cards has one fixed attribute that different from the 6 initial cards.
The 4th card can be selected in 69 - 21 = 48 ways.
2. The initial 6 cards has 1 fixed attribute.
2.1 The latest 3 cards has one fixed attribute as the 6 initial cards.
The 4th card can be selected in 69 - 9 = 60 ways.
2.2 The latest 3 cards has one fixed attribute that different from the 6 initial cards.
The 4th card can be selected in 69 - 21 = 48 ways.
Then choose the 5th and 6th cards that form a set with the latest 4 cards.

66 |88 )] o0
00|2g
(X

You will see that all 12 cards have been chosen and 6 sets have been formed.
88| 0o0j/ee [ o
232 0 00 ¢
2| 0 | SR

Method for solving Set puzzle
1. Find the set by consider the number of shapes first. That is, group 1 is the group that has 1
shape, group 2 is the group that has 2 shapes, and group 3 is the group that has 3 shapes.

2. Find the sets within each group, how many sets are formed within each group?

3. Consider the number of cards in each group, with the group that has the fewest cards placed
first respectively.

4. Permutate by selecting one card from each group until all 6 sets are found.

Conclusion

In this independent study, we have studied the method of creating set games and writing
programs to solve set game problems. It has been demonstrated that the creation of a set
game with 12 cards and the occurrence of 6 sets utilizes concepts from the Tic-Tac-Toe game
to aid in problem-solving, and a program has been developed to solve set game problems,
which can be accessed online.

==
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1 <!DOCTYPE html>
2 <html lang="en">
3
4 <head>
5
6 <meta charset="utf-8">
7 <meta http-equiv="X-UA-Compatible" content="IE=edge">
8 <meta name="viewport" content="width=device-width, initial-scale=1, shrink-to-fit=no">
9 <meta name="description" content="">
10 <meta name="author" content="">
B
12 <title>SetSolution</title>
13
14 <!-- Custom fonts for this template-->
15 <link href="vendor/fontawesome-free/css/all.min.css"” rel="stylesheet” type="text/css">
16 <link
17 href="https://fonts.googleapis.com/css?family=Nunito:200,200i,300,300i,400,400i,600,600i,700,7001,800,8001,900,9001"
18 rel="stylesheet">
19
20 <!-- Custom styles for this template-->
21 <link href="css/sb-admin-2.min.css" rel="stylesheet">
22 <link href="css/custom.css" rel="stylesheet">
23
24 </head>
25
26 <body id="page-top">
27
28 <!-- Page Wrapper -->
29 <div id="wrapper">
30
31 <!-- Sidebar --»>
32 <ul class="navbar-nav bg-gradient-primary sidebar sidebar-dark accordion" id="accordionSidebar">
33
34 <!-- Sidebar - Brand -->
35 <a class="sidebar-brand d-flex align-items-center justify-content-center" href="index.html">
36 <!--<div class="sidebar-brand-icon rotate-n-15">
37 <i class="fas fa-laugh-wink"></i>
38 </div>-->
39 <div class="sidebar-brand-text mx-3">Set Solution </div>
40 </fa>
41
42 <!-- Divider -->
43 <hr class="sidebar-divider my-@">
44
45 <!-- Nav Item - Dashboard -->
46
47
48 <!-- Divider -->
49 <hr class="sidebar-divider d-none d-md-block">
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<!-- Sidebar Toggler (Sidebar) -->

<!-- Sidebar Message -->

</ul>

<!-- End of Sidebar -->

<!-- Content Wrapper -->
<div id="content-wrapper" class="d-flex flex-column">

<!-- Main Content -->
<div id="content">

<!-- Topbar -->
<nav class="navbar navbar-expand navbar-light bg-white topbar mb-4 static-top shadou">

<!-- Sidebar Toggle (Topbar) -->
<button id="sidebarToggleTop" class="btn btn-link d-md-none rounded-circle mr-3">

<i class="fa fa-bars"></i>
</button>
<!l-- Topbar Search -->

<!-- Topbar Navbar -->
<ul class="navbar-nav ml-auto">
<1i class="nav-item dropdown no-arrow">
<a class="nav-link dropdown-toggle" href=" id="userDropdown" role="button"
data-toggle="dropdown" aria-haspopup="true" aria-expanded="false">
<span id="totalCard" class="mr-2 d-none d-1g-inline" style="color: B#9406dd;font-size: 1.2rem;">Card : @</span>
<img style="width: 13%;"
src="img/Backside.jpg">

</a>
<!-- Dropdown - User Information -->
</1i>
</ul>
</nav>

<!-- End of Topbar -->

<!-- Begin Page Content -->
<div class="container-fluid">

<!-- Page Heading -->
<div class="d-sm-flex align-items-center justify-content-between mb-4">

<h1l class="h3 mb-@ text-gray-8ee">Select Card</h1l>

<a href="#" onclick="generateSolution();" class="d-none d-sm-inline-block btn btn-sm btn-primary shadow-sm"> Generate Solution</a>
</div>

<!-- Content Row -->

<div class="row" style="display: block !important;">
<center>
<!-- Pending Requests Card Example -->

<div class="card-body" >
<table border="1">

<tr>

<td>

<img id="SelectedCardl" src="img/Default.jpg"/>
</td>
<td>

<img id="SelectedCard2" src="img/Default.jpg"/>
</td>
<td>

<img id="SelectedCard3" src="img/Default.jpg"/>
</td>
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
108
101
192
103
104
195
196
197
108

</td>
<td>
<img
</td>
</tr>
<tr>
<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>
</tr>
<tr>
<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>
</tr>
</table>

</div>

id="SelectedCard4"

id="SelectedCards"

id="SelectedCard6"

id="SelectedCard7"

id="SelectedCards"

id="SelectedCard9"

id="SelectedCard10" src="img/Default.jpg

src="img/Default.jpg"/>

src="img/Default.jpg"/>

src="img/Default.jpg"/>

src="img/Default.jpg"/>

img/Default.jpg"/>

src="img/Default.jpg"/>

"/

id="SelectedCard11” src="img/Default.jpg"/>

id="SelectedCard12" src="img/Default.jpg"/>

<div id="answerDiv" class="card-body">

<table border="1">

<tr>
<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>
</tr>
<tr>
<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>
</tr>
<tr>
<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>
</tr>
<tr>
<td>
<img
</td>
<td>
<img

id="ShowCardl" src="img/Default.jpg"/>

id="ShowCard2" src="img/Default.jpg"/>

id="ShowCard3" src="img/Default.jpg"/>

id="ShowCard4" src="img/Default.jpg"/>

id="ShowCard5"

img/Default.jpg"/>

id="ShowCardé" src="img/Default.jpg"/>

id="ShowCard7"

img/Default.jpg"/>

id="ShowCard8" src="img/Default.jpg"/>

id="ShowCard9" src="img/Default.jpg"/>

id="ShowCard1@" src="img/Default.jpg"/>

id="ShowCard11" src="img/Default.jpg"/>
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199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
249
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276

</td>

<td>
<img

</td>

</tr>
<tr>

<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>

</tr>
<tr>

<td>
<img
</td>
<td>
<img
</td>
<td>
<img
</td>

</tr>
</table>

</div>

</center>
</div>

<div class="row">

id="ShowCard12" src="img/Default.jpg"/>

id="ShowCard13" src="img/Default.jpg"/>

id="ShowCard14" src="img/Default.jpg"/>

id="ShowCard15" src="img/Default.jpg"/>

id="ShowCard16" src="img/Default.jpg"/>

id="ShowCard17"

.jpg"/>

id="ShowCard18" src="img/Default.jpg"/>

<!-- Earnings (Monthly) Card Example -->
<div class="col-x1-3 col-md-6 mb-4">
<div class="card border-left-primary shadow h-180 py-2">
<div class="card-body">
<img id="ceeee" src="img/cards/0eee.jpg"

<img
<img
<img
<img
<img
<img
<img
<img
</div>
</div>
</div>

"ceeel"”
"coee2"
“ceele"
"cee11"
"cee12"
cee2e"
ceo21"

"

[l = = i

"img/cards/0@22.jpg"

<!-- Earnings (Monthly) Card Example -->

<div class="col-x1-3 col-md-6 mb-4">
<div class="card border-left-success shadow h-100 py-2">
<div class="card-body">

<img
<img
<img
<img
<img
<img
<img
<img
<img
</div>
</div>
</div>

id="ce1ee"
id="ce1e1"
id="ce1e2"
id="ce11e"
id="ce111"
id="ce112"
id="ce12e"
id="ce121"
id="ce122"

src="img/cards/01@0.jpg

src="img/cards/0120. jpg"
mg/cards/0121.jpg"
src="img/cards/0122.jpg"

<!-- Earnings (Monthly) Card Example -->
<div class="col-x1-3 col-md-6 mb-4">

<div class="card border-left-info shadow h-1€@ py

<div class="card-body">

<img
<img
<img
<img
<img

id="ce2ee"
id="ce2e1"
id="ce202"
id="ce21e"
id="ce211"

src="img/cards/0202.jpg"
mg/cards/0210.jpg"
src="img/cards/0211.jpg"
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onclick="addCard('@008"');"/>

addCard('@ee1");"/>
addCard('@002");"/>
addCard('@010");"/>
addCard('@011");"/>
addCard('@012");"/>
addCard('@020");"/>
addCard('@021");"/>
addCard('@022");"/>

onclick="addCard('@100"');"/>

" onclick="addCard('@101');"/>

onclick="addCard('0102"');"/>
onclick="addCard('0110");"/>
onclick="addCard('0111"');"/>

" onclick="addCard('0112');"/>

onclick="addCard('@120");"/>
onclick="addCard('€121");"/>
onclick="addCard('0122");"/>

=27

" onclick="addCard('@200"');"/>
* onclick="addCard('@201");"/>

onclick="addCard('6202");"/>
onclick="addCard('0210"');"/>
onclick="addCard('@211");"/>



277
278
279
280
281
282
283
284
285
286
287
288
289
200
201
202
203
204
205
296
207
208
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
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335
336
337
338
339
340
341
342
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344
345
346
347
348
349
350
351
352
353
354
355

<img id="c@212" "img/cards/0212.
<img id="ce22e"
<img id="ce221"
<img id="c@222" mg/cards/8222.
</div>
</div>
</div>
<!-- Pending Requests Card Example -->

<div class="col-x1-3 col-md-6 mb-4">
<div class="card border-left-warning shadow
<div class="card-body">

<img
<img
<img
<img
<img
<img
<img
<img
<img
</div>
</div>
</div>
</div>
<div class="row">

id="c1eee"
id="c1001"
id="c1002"
id="c1e1e"
id="c1011"
id="c1012"
id="c1020"
id="c1021"
id="c1022"

src="img/cards/1000.
img/cards/1002.
img/cards/1011

img/cards/1@20.

img/cards/1001.
ing/cards/1010. jpg

img/cards/1021.

src="img/cards/1022.

<!-- Earnings (Monthly) Card Example -->
<div class="col-x1-3 col-md-6 mb-4">
<div class="card border-left-primary shadow
<div class="card-body">

<img
<img
<img
<img
<img
<img
<img
<img
<img
</div>
</div>
</div>

id="c11ee"
id="c1101"
id="c1102"
id="c1110"
id="c1111"
id="c1112"
id="c1120"
id="c1121"
id="c1122"

-~
sr

-jpg”
-jpg”
-jpg”

jeg”

-jpg”
-jpg”
-jpg”

Jpg

src="img/cards/1122.jpg"

<!-- Earnings (Monthly) Card Example -->

<div class="col-x1-3 col-md-6 mb-4">
<div class="card border-left-success shadow h-160
<div class="card-body">

<img

<img
<img
<img
<img
<img

<img
<img
<img
</div>
</div>
</div>

id="c12ee"
="c1201"
="c1202"
ci21e”
1212
c1212"
id="c1220"
id="c1221"
id="c1222"

src="img/cards/1200.

jpg”

src="img/cards/1201.

src="img/cards/1222.j

<!-- Earnings (Monthly) Card Example -->
<div class="col-x1-3 col-md-6 mb-4">
<div class="card border-left-info shadow h-1@0 py-2">
<div class="card-body">

<img
<img
<img
<img
<img
<img
<img
<img
<img
</div>
</div>
</div>

id="c2eee"
="c2e01"
="c2002"
c2e1e"
c2011"
c2012"
="c20208"
id="c2@21"
id="c2@822"

[l ol =

<!-- Pending Requests Card Example -->

38

src="img/cards/2021.j
src="img/cards/2022.j

jeg”

jpg” "addCard('@212");"/>
-jpg” "addCard('@220');"/>
-jpg" "addCard('@221');"/>
jpg" onclick="addCard('@222');"/>
h-1e0 py-2">

jpg" onclick="addCard('1000"');"/>
jpg" onclick="addCard('1001');"/>
jpg" onclick="addCard('1002');"/>
jpg" onclick="addCard('1010');"/>
.jpg" onclick="addCard('1011');"/>
jpg" onclick="addCard('1012');"/>
jpg” “addCard('1020");"/>
jpg" "addCard('1021');"/>
jpg" onclick="addCard('1622');"/>
h-180 py-2">

jpg" "addCard('1100');"/>

"addCard('1101");"/>
“addCard('1102");"/>
“addCard('1110");"/>
“addCard('1111°);"/>
addCard('1112°);"/>
addCard('1128");"/>
addCard('1121");"/>
onclick="addCard('1122");"/>

py-2">

onclick="addCard('1200"');"/>
onclick="addCard('1201");"/>

" onclick="addCard('1202");"/>
" onclick="addCard('1210"');"/>
" onclick="addCard('1211');"/>

onclick="addCard('1212");"/>

" onclick="addCard('1220"');"/>
" onclick="addCard('1221');"/>

onclick="addCard('1222"');"/>

" onclick="addCard('2000"');"/>

onclick="addCard('20601"');"/>

" onclick="addCard('2002"');"/>
" onclick="addCard('2010"');"/>
" onclick="addCard('2011"');"/>
" onclick="addCard('2012');"/>

onclick="addCard('2028"');"/>

" onclick="addCard('2021"');"/>

onclick="addCard('2022");"/>
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<div class="col-x1-3 col-md-6 mb-4">

<div class="card border-left-warning shadow

<div class="card-body">

<img id="c2108" src="img/cards/2100.
"c2101" src="img/cards/2101.

<img i

h-1e0 py-2">

jpg" onclick="addCard('2100');"/>
jpg" onclick="addCard('2181");"/>

<img id="c2102" src="img/cards/2102.

<img id="c2110" src="
<img

<img id="c2112"

<img

<img id="c2121"

mg/cards/2110.
"c2111" src="img/cards/2111.
.jpg" onclic
"c212@" src="img/cards/2120.
mg/cards/2121.

jpg" onclick="addCard('2182");"/>
jpg" onclick="addCard('2118');"/>
jpg" onclick="addCard('2111");"/>
“addCard('2112");"/>
jpg" onclick="addCard('2128");"/>
jpg" onclick="addCard('2121');"/>
jpg" onclick="addCard('2122');"/>

<img id="c2122" src="img/cards/2122.

</div>
</div>
</div>
</div>
<div class="row">

<!-- Earnings (Monthly) Card Example -->
<div class="col-x1-3 col-md-6 mb-4">

<div class="card border-left-primary shadow
<div class="card-body">

<img id="c2200" src="img/cards/2200.
mg/cards/2201 &

<img id="c2201" src

<!-- End of Main Content -->

h-108 py-2">

jpg" onclick="addCard('2208@");"/>
jpg” “addCard('2201");"/>
addCard('2202");"/>
addCard('2210");"/>
addCard('2211°);"/>
addCard('2212");"/>
addCard('2220");"/>
"addCard('2221');"/>

pg

<img id="c2202" src
<img id="c2210" src
<img id="c2211" src
<img id="c2212" src
<img id="c2220" src
<img id="c2221" src mg/cards/2221.jpg"
<img id="c2222" src="img/cards/2222.jpg" onclick="addCard('2222");"/>
</div>
</div>
</div>
</div>
<!-- /.container-fluid -->
</div>

<!-- Footer -->

<footer class="sticky-footer bg-white">

<div class="container my-auto">
<div class="copyright text-center my-auto">
<span>Copyright &copy; Your Website 2021</span>

</div>
</div>
</footer>

<!-- End of Footer -->

</div>

<!-- End of Content Wrapper -->

</div>

<!-- End of Page Wrapper -->

<!-- Scroll to Top Button-->

<a class="scroll-to-top rounded" href="#page-top">
<i class="fas fa-angle-up"></i>

</a>

<!-- Logout Modal-->

<div class="modal fade" id="logoutModal" tabindex="-1" role="dialog" aria-labelledby="exampleModallLabel"

aria-hidden="true">

<div class="modal-dialog" role="document">
<div class="modal-content">

<div class="modal-header">

<h5 class="modal-title" id="exampleModallLabel">Ready to Leave?</h5>
<button class="close" type="button" data-dismiss="modal" aria-label="Close">

<span aria-hidden="true">X</span>
</button>
</div>

<div class="modal-body">Select "Logout" below if you are ready to end your current session.</div>



434 <div class="modal-footer">

435 <button class="btn btn-secondary” type="button" data-dismiss="modal">Cancel</button>
436 <a class="btn btn-primary” href="login.html">Logout</a>

437 </div>

438 </div>

439 </div>

440 </div>

441

442 <!-- Bootstrap core JavaScript-->

443 <script src="vendor/jquery/jquery.min.js"></script>

444 <script src="vendor/bootstrap/js/bootstrap.bundle.min.js"></script>

445

446 <!-- Core plugin JavaScript-->

447 <script src="vendor/jquery-easing/jquery.easing.min.js"></script>

448

449 <!-- Custom scripts for all pages-->

450 <script src="js/sb-admin-2.min.js"></script>

451

452 <!-- Page level plugins -->

453

454

455 <!-- Page level custom scripts -->

456

457 <script>

458 const cardList = [];

459 $( document ).ready(function() {

460 console.log( “"ready!" );

461 //generateSolution();

462 $("#answerDiv").hide();

463 //renderSelected();

464

465 3

466 function addCard(code){

467 if(cardList.length<12){

468 if(!cardList.includes(code)){

469 cardList.push(code);

470 $('#c'+code).css('filter', 'grayscale(160%)');

471 $("#SelectedCard"+cardList.length).attr({ "src": "img/cards/"+code+".jpg" });
472 $("#SelectedCard"+cardList.length).attr({ "onclick": "removeCard('"+code+"');" 1});
473 //SelectedCardl

474 }

475 }

476 $('#totalCard').text("Card : "+cardList.length);

477 console.log(cardList);

478 }

479 function generateSolution(){

480 if(cardList.length != 12){

481 return;

482 }

483 console.log(cardList);

484 var permutations = permute(cardList);

485 //console.log(permutations);

486 var index=1;

487 for (var i = @; i < permutations.length; i++) {

488 var subSet = permutations[i];

489 subSet=getvValidSet(subSet);

490 if(subSet != false){

4901 console.log(subSet);

492 $("#ShowCard"+(index++)).attr({ "src": "img/cards/"+subSet[0]+".jpg" });
493 $("#ShowCard"+(index++)).attr({ "src": "img/cards/"+subSet[1]+".jpg" });
494 $("#ShowCard"+(index++)).attr({ "src": "img/cards/"+subSet[2]+".jpg" });
495 }

496 }

497 $("#answerDiv").show();

498 }

499 function renderSelected(){

500 for (var i = 0; i < 12; i++) {

501 if(i < cardList.length){

502 var code = cardList[i];

503 $('#c'+code).css( ' filter', ‘grayscale(180%)');

504 $("#SelectedCard"+(i+1)).attr({ "src": "img/cards/"+code+".jpg" });
505 $("#SelectedCard"+(i+1)).attr({ "onclick": "removeCard('"+code+"');" });
506 }

507 else{

508 $("#SelectedCard"+(i+1)).attr({ "src": "img/Default.jpg"” });

509 }

510 }

511 }
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function permute(arr) {
const subarrays = [];
for (let i = @; i < cardList.length; i++) {
for (let j =1+ 1; j < cardList.length; j++) {
for (let k = j + 1; k < cardList.length; k++) {

const subarray = [cardList[i], cardList[j], cardList[k]].sort();

let duplicateFound = false;
for (let 1 = 8; 1 < subarrays.length; 1++) {

if (subarray[@] === subarrays[1][@] && subarray[1]
duplicateFound = true;

break;

}

}
if (!duplicateFound) {
subarrays.push(subarray);
}
E;
}
}
return subarrays;
}
function getValidSet(subSet){
//console.log(subSet);
var suml=0,sum2=08,sum3=0,sum4=08;
for (var i = @; i < subSet.length; i++) {
var set = subSet[i];
var arr = set.split('’).map(digit => parseInt(digit
//console.log(arr);
suml += arr[@];
sum2 += arr[1];
sum3 += arr[2];
sumd += arr[3];

//console.log(suml+" x "+sum2+" x "+sum3+" X "+sumd);

N

subarrays[1][1] && subarray[2]

if(suml % 3 == © &% sum2 % 3 == © && sum3 % 3 == 0 && sum4 % 3 == 0 ){

return subSet;

¥

return false;

}

function removeCard(code){
cardList.splice(cardList.index0f(code), 1);
$('#c'+code).css('filter', '');
$('#answerDiv').hide();
renderSelected();

}

</script>

</body>

</html>
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subarrays[1][2]) {



