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Titima Wongphrawet 2013: Determination of Single Facility Location under Uncertain
Supply. Master of Engineering (Industrial Engineering), Major Field: Industrial
Engineering, Department of Industrial Engineering. Thesis Advisor: Associate Professor

Anan Mungwattana, Ph.D. 66 pages.

This research aims at solving a single facility location problem under uncertainty for a
manufacturing factory. The cause of uncertainty comes from suppliers of this factory because
raw materials are agricultural products in which their yields rely heavily on the weather. Thus,
building the new factory must take this uncertainty into account. The factory receives raw
materials from eight different locations, then manufactures, and transports them to a port.
Usually, after the raw materials are manufactured in the factory, the weight is reduced by half.
The locations of suppliers for raw materials and the port are known, however, the supplies of raw
materials are not known with certainty as discussed earlier. The suppliers of raw materials are
approximately given by experts. In this research, the uncertainty is handled by using the concept
of fuzzy number and robust optimization approach in order to determine the location of the
factory. The low, median and high values of supplies for each location of raw materials are used
to solve in robust approach, and the min, mode and max values are used to solve in fuzzy number
approach. The rectilinear distance is assumed with the minisum objective. The goal of the
research is to determine an appropriate location using robust approach in order to deal with
uncertainty of supplies. The results show that although there is same decision process in robust
and fuzzy number approach, solutions are different. In the robust approach, every scenario has
the same probability. Then, the solution which has the minimum value from all maximize value
of all scenarios is selected. For the fuzzy number approach, experts provide the probability of

each scenario. The location selected is the scenario with minimum distance.
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lgyv FLP fnanundnauwiiumsaaduluqendiumiandsnmingay a nan
5 ' 3 a Y 3 v A {0 X g9
lanamin ualuanuduswarlgm FLP Wumsaadulandwaluszezenndedoya
o W a = ' P, Y A A 2
wudheondimsuldsuntdasldawmanar wuanudesnmsvesgnmnersiudiuninms
o a & 9 A o = = A ° J ALK '
veeaImaasEgne uau Jymisznnivediedimaaondruanasnmuzanluyg
= 1 Ao A Aa L) 9 I oA [
szaznallanamid laglunaavaznainaaaulasznasaniladeiudluamnnsiua

urvouue luasnieszezinaasu i

(4 [
2.3 Ygmmadendwnisiaswesaonliusmsuuvalaunadn (Stochastic
Facility Location Problems)
1< {a v o I 1 ] 1 { Aa
Wuilam FLP ivnsanilvioiiduilum ldmiveuiansneduneldaqe
g o 4 4 4 . 2
anuiezitly Teslnilymnveenannilymlulszani 2.1 vazilymingnweunauly
A 1 A 9 =3 A Y a o ax Y dgl 1KY
sunuvinanaesn i meeazdoudanmiuiagwesilym Bmsudilymidvediu
o a s ] ' a s ] ] 09.1} 1< U Il
anyuzveammes ninm liwiveu Tagminwisiimesd lunvveuiinilue l
1 A an A 9 ] 9 a o Ao A 9 g A A
aptilod 3I5MInlrezegmelauinamsmineunangameldaniinisaiaig q nnasan
. 19 1 a P [l ] 3 I 1 1 A & o )
(The Scenario Approach) AR 1M INATNIS RS N liutueutiwilumseliosruinz fivuea
[ 1 a P Y a 9 P 9 ~
FIVDIMWIINOT FImsaadulaazwasanaieldan1amsalngeITenga (Worst Case

Scenario)
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v Y [
2.4 flgmmsidendwvusndsesan i liusmsiFanuniu (Robust Facility

Location Problems)

Wuilam FLP Ainsaniladeinduiua hiniueui hismnsoesuie lddae

1 I <3 v A I~ v A {
anuzily Tasthvinendedesnslinavesmsdadulasumsdaaulanaudd

1 a o A 1 1 A A v o 1 = 9 o
mwwmmaiﬂmﬂaﬂu"lﬂmumm"lmmuauﬂwmim anadiulvanlglumsmmrua

o o I'4 3 % 9) 1 v o 9 [ = v A AAa

WQﬂ%uaﬁqﬂizmﬂuuuﬂ%%agﬁmmm llﬂllﬂ ﬂ?LﬁﬂIﬂﬂTﬁ%TﬂﬂTiﬂﬂﬁUi%‘ﬂWﬂWﬁW’]

1 1 o o 4 ] 1 o 1 {
(Regret) ttaz M 14910 TaeilanduinglszasnzedlugduunndesmsildaudsToman
A v A a A 1 Y A A 9 A o <3|
Lﬂﬂ%']ﬂﬂ"l'iﬂﬂﬁuifﬂNﬂWﬁWﬂﬁi@ﬂTiﬂf%TEJVI‘JJ"Iﬂ“VIq@iJﬂTM’OEJVI?!@ LLaZNﬂﬁ]&ﬂuﬂTﬁ‘UfﬂﬂNﬁﬂTﬂ
ﬂmum!,mu p-Median (Minimax Regret Median Location Problems) (Averbakh and Berman,
2000) N30 L1 p-Center (Minimax Regret p-Center Location Problems) (Averbakh and Berman,

1997)
3. nquWsdimn

1 4
N T ¥ (Fuzzy Set Theory 1130 FST) gnaaduauluil 1965 Tas Lotfi Zadeh

A g A A v A A Y A A a A ' '

oihunsedorredadulalunsdiniladeniollymanonsamaamioodlugianula
] [ = d’ Y a do 1 1 d' [
uriueunuy lugu ngpfilsdaadnsaldisneadiamaaisiaosnny lumiveuiiogly
31U9IANNAQUIATE (Vagueness or Fuzziness) 1taz A1 11it3iud (Impression) 11azH3013
9 ' 9 o AA o o A <3| 4 . ..

nadoyaviain Taslsalsiianvazdesuiadunuinavesnyuyd (Linguistic
Variables) #302111)51391/51au9 010 (Qualitative Variables) tiofiazoFutenu lumiveu

09/' aa 4
U (FAVNTY, 2549)

]
% ]

F298191% U NMIVNIANUHLIBYDI “AUNDIU 131 TN AT UNAIANNBIUNATINY

< 2 A . 5w Ay ) ¥
uazs:uzﬂuwmmm (Identical) U ITUAUNDIU U8 . %311’??131%1/?%185116@ “AUDIU ™

= A 3’ o 1 a [ 9 1 Ao :’ o '
HUWAUNUUIUUONINNI 70 ﬂIaﬂﬁll Uy V. Mﬂ’JWWMEJ’m‘]Juﬂu%uumuﬂm”mﬂ’n 75

9
=K o 1

A lansu FNITeIAUANLEAIAINHNIBYDIR I IAUN U TaenlT ooy luyuuesues
Y

@ o . 1< 1
anesutiminvesau Tumsiauluyuueaiuugiuaes (Binary sense) 3¢ lanaidiu 1o

v

A 1 L=\ IS dl o ! d‘ Y = d‘d o v ! a 4
"o l’l,llsl,‘lf WEN 2 AT BINTINNIVUAIT AUNDIUADAUNNUINUNNINNI 75 nlansuy

a J Y ' A g’ @ a o T & Ay 1 < 1 dy
AouNInos e Inanauniimn 74.50 Alansu 'lmmﬂuﬂummu LAV UINANA Y
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| Y 3’ v A a o =2 Y1 dy g’ o a @ '
Wuauouiminineuas 75 ﬂiﬁﬂﬁJ HAagoLNNYAnaUISUINUN 75 ﬂIE‘]ﬂill LATIN

9

a J A g’ 9 = a o A 1o 1 1 Ay 9
NITAUINNQUAUNUINUNIRAY 90 ﬂiﬁﬂﬁJ L!ﬂﬂﬂuﬂﬁ]%ullli]ﬂﬁlgcluﬂQMﬂU‘ﬂ@'Ju !Lf"fﬂ\ﬂ‘ﬁ

] 1 ] 1% ] ] '
mu anudau i ldianuzanu lduwiveunuugu (wge, u.1l.1))

J = 1 ' Aoy A o = ] I '
Iﬁﬂm (2543) ﬂaW’JﬂQﬂ’ﬂll!,mﬂﬂNSz‘W’JN‘V]E]‘HQW%GI{L“W]ﬂTJVIE]Hj;]ﬂ’JnJquLTJu’N

= 1 o3| S 20y ' 1 . 4
myammm%uﬂmﬂumqyg’nmﬂﬂ’am"lmmuaummmimﬂwmﬂ (Expectation) AN

%

gldy 9 A A 1 1 [} ] I [ ~ 9
Tuewnalasldiugiunndeyaniiog aredrusu anuieziuvesaudalifazidunlu

1 Y
A A o

Y Y a o = = = =& A A d? 9
NOINWUIH UMDY 80 ﬂIﬁﬂill Glu‘]/]lluﬂﬂW’l!W’l%ﬂ’lﬁW]iJﬂu\i Iﬂﬂl'ﬁﬂﬂﬂ'ﬁmﬂlﬂﬂﬂluﬂgﬂl%

Y 1 ' Ay A IS J = 1 ] A a
Waﬂﬂ’li’qﬂ (Randomness) meqym\lcmmmfﬂzl,ﬂumiﬂm’mQmmllmmuaumﬂﬂmﬂmi

Y]

° 3 o 1 [ { :’ v A a @ v 1 d { oy
ANUANNHNIBYDIRITTUS A1 Y AUNUIHINNY 80 NTansu danuaunlihmiin

= 7

A ] <3 Y1 Y a o = 9 o 1 4 a Y
lﬂﬂﬁi@"lu ‘l]gH’iuul@'Nﬂ']Winiﬂﬂﬂ‘UVl111!ﬂﬂW"ILW"I%ﬂ?ﬂl!ﬁ’)ﬁ]%ﬂﬂﬂgﬂlulﬂm“ﬂﬂﬂﬂ 1A
9 1

a Y ™ [ ' d o @ o [ ' v 3
W%TSm']ﬂ‘]JuﬂﬂﬁV]jqﬂﬂgﬂ@ﬂgiulﬂmmu']ﬁuﬂ‘JJ']ﬂ"dl);\‘]aﬂEmgﬂQﬂaW’]ﬂﬂlﬂUﬂjquﬂqulﬂgﬂ

(Fuzzyness) NNAINNITAANUHNIOTINNITU
1 1 d' % 09/’ a
3.1 ANUUANANTEHINHSHIFANUIEAA LAY

[ v Y
Zadeh léivaueilosdge (Fuzzy Set) Auanaa llannaaaa (Classical Set)

v
A A

=y [ 1 A 1 A ~ I ~ (= ] <
HIDNLTINNUI Crisp Set ﬂanﬂaﬁmmmmﬂuwmﬂ"lumammmuuau (Imprecise Boundary
Set) liansnszyamdniuduou ldmilounumanlivouwaiuiuou (Precise Boundary
o [l ] ~ dy I (] ] ~ 1
Set) anymzanu imivouvesiladaatziduany luniveuneglugdvesnim

(Linguistic) 130AUAQNIATO (Vagueness) (Tenms, 2543)
3.2 seauanuduaundnluilsdsae

< A A ] ] o A o Y 1 a A
%']ﬂﬂ'lilﬂu!“]fﬁﬂﬂ"lj’é)ﬂﬁlﬁﬂhlﬂlluu@uﬂlf]ﬂwcﬁqﬂ“ﬁ@]‘ﬂ']ﬁlﬂulﬂ?ﬂlﬂiﬂi%ﬁﬁll?]fﬂ‘ﬂ
] o ~ Y o c?/‘ a Ly ~ £ =K A @ 3 a ~
uuu@ummﬂ%mm@ﬂ@ ﬂﬁuuﬁh']%’ﬂiuﬂ%“m%ﬁﬁuﬂ‘]%\1Migﬂﬂﬂ'ﬁlﬂuﬁiﬂﬂfﬂiuﬁcﬁcﬁlcﬁﬁ
. ~ [ [ o [l ] Aaa 1 [ 9}3 ~
(Membership Degree) NUANANNY AIDEIUBY (FAVOIQUHNUNDVYY vzwundul1anan
9
Qi 25° 30° 130 35°c VupgAuMINNIAVBILAAzYANA Taslulaazavziiszauved
3| a A 1 Y 9 qszl ] = & A ) dy
ﬂTSL‘]JuﬁﬂJTGI)'ﬂVILmﬂ@”Nﬂull‘]Jil"lﬂu@fJ"lﬂiJ"lﬂ@NLm 0ad 1 %QNﬂ?T?JW?JTEJﬂQH(Iﬁﬂm, 2543)

o =3 J Qal} 13 a
32AU 0 wede aiue liduasndn lusa
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[ = 1 Qal} I a
JLAU 1 e muupuaugnluma

[ J =3 =3 ' Qal} 1 I a
TEAUIEHIN O 1 NUON muu@]mqmmﬂuﬁuwﬂuwmmz

e ludlu liSuaundnlue

s=duarmdumngn
A

A J

UAIIIAD a1 lilnazan
a o o VI
MNN 3 AI0Y 1ALV UAUAY
N3 wya (w.al.al)

A @ [l ;’f a Y IS a {
NINN 3 LAAINIDYTUFALLUUANUAY 51!§1ﬁucli]i$ﬂﬂﬂ’)?iJLﬂuﬁiJﬁfﬂeUf]QLG]fﬁélﬁ

] ' < Y1 YA 1 9 =\ @ < a vy 1
VIJJ!,LGNN‘L! Fl]1ﬂﬂ'l“l/‘lQZUI’TL!VI,?’]'N @jmmmuuaa%mmUﬂamgﬂu’dm%ﬂummmqﬂu

' < 1 9 =) Y IS a YA ] 1 IS [
umqmgﬂu 0 muwﬂmmwmmimumwmﬂuanwﬂmwmmmr;m"lmmwmgﬂu 15¢a1

U
Y

o3| a @ @ Y [ @ @ a J
mmgﬂuﬁuwﬂmmmamwmzmmmmﬂﬂuat’m‘nuﬁ‘nui@ gﬂuummmmﬁmmmm@

Y

HUURTVUEAAINIT]
( ) 1, xe4
H(x)=
¢ 0, x& A (33)
Taen A Lﬂummmuaﬂ’u (Classical Set)
X duamndnlume (Set Member)

L (x) FuilasFuanuduaindnlusa 4 (Membership Function)
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seaunadusudn

g Cc)
0
25 30 35 ’

MNN 4 Grpg1aflsTHa
i Tanas (2543)

A @ [l @ IS a o A ad 1 <
NN 4 uﬁmmaﬂwimuﬂmﬂuﬁuﬂmmmw‘mmwqmwmmuqu WINU

U

a =

1 { ] 1 I a 9 A a a 4
DWﬁquﬂM 25° Nigﬂ‘]Jﬂ'lﬂ'J'llILﬂUﬁiJ'ﬂfﬂu@EJﬂ'J’lﬁQﬂJWQ?J 30°¢ Eﬂllﬂﬂﬂm@ﬁ'lﬁﬁﬁellﬂﬂ‘wcﬁ

u

o o A
FLFALTANAIU

H.(x)€[o,1] (34)

e 41 (x) awnsodnnuiuamwesnnuiluamFnamvesdnlsznen X Tuiladisn A
4

dmfundaz Hadian aunsadouiusavogd ey (uples) (wgs, u.1).1))
A={(x.p,(x))xex} (35)

TaoR A fuilasdian 4

X duenFnve e

M (x) @uavesnnuiluaundn
X

Fulszanng
[y LY I~ a
3.3 WansuaNutluauiasn

aa 4 1 J d v [ a . . I
FANINTAl (2549) na1NHINFUANMIUANIFN (Membership Function) 11/

J v { o [ I~ a [ { Q' $
HanFunimsmruaszauanusuamndnvosdmlsndsansldau Tasisuanmsunun
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v W { [ IS 1 { o o 1 B2 o A
nuaumuniany ludanuuazagunie iuduidnysonuauiianiomsauiumsves

{ ' o o IS a o o
W msrzgUswvesilanduanuiluainsnianudrdyaenszuiumsaauazud luilym

o

@ 3 a { o A ' o !, '
HasFuanuiluansnildaui livaresiaeveglugilanduiiaeriiog (Continuous)

A

[ A . Jd o o3| A Aa A = .
w30 lideliiod (Discrete) JUuuvilanduanuiuangniidoude Jilammasy (Triangular)

UfiAeun19vy (Trapezoidal) ttaz g1/ TRaszaiandn (Bell - Shaped) Aandaslunini 5-7

u(x)

A

v

{ Q) { {do o o a {
mni 5 Axaeaniilansuanuiluaandngdamasy

fn: Faungal (2549)

A\

Y o A Aoy do o a = A
a6 Hadaaniifladuanuiuamdngldmasuniany

Nan: Fannsal (2549)

v

Y [ { (o do < a o o
mi 7 Axgesaniilansuanuiluansngilsyadand

N FAvnsal (2549)
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@ d v I a
3.3.1 anvuzmwizuealantunuiluau¥n (Features of Membership
J v I a
Function) HanFuanuiuaindn (Ross, 1995) Usznevude
' A ' A o < a 4 A I
1.@7ULAY (The Core) A AIUNUITEAUANUTUANFNAN HTO U150
AN 1130 L.(x) =1 dmiuwa A
! @ A 1 A~ [ I a A ]
2. dauaiudyu (The Support) Aoduntszauanuiuausniia laj
MY 0 130 LL.(x)>0dmSuima A
1 . A ' A Y IS a o w
3.82U%0U (The Boundaries) Ain d@uniiszauanuduaunsn liminy o
d'd 1 1

19 1 Y o3| a Y ) [ -
uade hiliszauanuiuaunFmauy dlawniny 1 u5e o<, (x) <1 dmivma A G

uaaalunInn 8

Core

X

o .
- Ll

< p|Support |g—p
Boundary Boundary

y

H [l Ly J v I~ a A
M 8 arudsznsuveslansuanudluainsnlulasiga
4' aa 4
N: JauN Il (2549)
3.4 savhAnuazaasesoaninn
[ [ o 1Y) I~ A § {
8avhAn (Ol-cut) tazan8arAn (strong Ol-cut) WUITMIHITNLEAS
[ ] 4 1 LY d‘ uaj a Y ~ ~ g Y]
ANUFUNUTIZHINHsHFaLazIEaaUaY lagszauved o ludadiaa 4 1Tuszauany

I Aa o { ~ o [ 1 U $ @
WuauFanmvesdlsznoy X Tuiladwa 4 dwmsuusasilasdaa aauaadluaunise),

(37) awarnu(lana, 2543)
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a%={vex|u,(zal (36)
- {x€X|,U;(x)>CZ} Tasft cefo,1] (37)

0.75
0.50
0.25

130 140 150 160 170 180 190 P> pnnags (aufiing)
M 9 davhdnveflaFisaaugs
nan: Tarnas (2543)

vInd 9 asnuhdarhin 4 = [130,190] 4°* =[150,190]
A% =[160,190] 4" =[170,190] 1oz 4 = [180,190] Fevzmut &1 1<z udr 4% D 4
1Az 1A A7 M A% =4 1oz 47U 4%= 4 dndnesdarhanansod 4 = (140,190]
47 = (150,190] 4™ = (160,190] 4™ = (170,190 ] ttaz 4" = Duazu@ernusarain i

a1<0o2 11 4D 4 nazaglan 49N L2 C= 4 nag 49U 4= g
3.5 @navuilods (Fuzzy Number)

aa o ' o Ad o A A ) 3 A
Fannsal (2549) nannaavilamiuiamaaniilansuanuiuanyouuy
a <3 o Y, ~ a { 1
UnA (Normal) Hazuuuneuing (Convex) Hydianna (Normal Fuzzy Set) Ao tyafiiods
Y 4 A v 3 a A [ A A I a 3
fioy 1 99A1lsznoy NUNNFUANUIUaFAIAWINY 1 ©ToNANUT U FNUULAN
S 1 ~ 3 o A A J o I a 2

auysel duflamranouIng (Convex Fuzzy Set) Ao sanililandguanudluaundnviialy

Y
3 anYAE AalinNe

Q' dgl 1 = A
1. INNYUBENNAYD 150
~ 1 = A
2. aAAUNEI0Y1NIAY) 1150

' Y 1 ' Y
3. NNAULAIAAAININAIUDITNITANNU L
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A
,u(x)
1
0 >
X y z X

d‘ of A a 3 4
MUN 10 V\I‘ﬁfcﬂlcﬁﬁllﬂﬂﬂﬂiﬂlm%ﬂ@umﬂcﬂ

fn: §aunagel (2549)

Y of A a ] 3 J
ﬂ1Wﬁ 11 V\I%cmcvmmuﬂﬂmazuluﬂ@unﬂcn
4' aa 4
NN JANINTU (2549)

° o J { St
Hsad s ueeRlseney x, y taz z luilesdan 4 Tag x <y <z udd

A () Z min[ 4,(0), 4(2)] (38)

Tas . (y) e fesdduanuiluaundnvesesdlsznon y Tuiladan 4
L () de Hasduauiluaundnveesdilsznen Tuiladan 4
L.(2) e fsdduaruiluauidnuesesdilsznen 2 Tuiladan 4

{ =4 ] 3 J @ { o
WG]fGTﬂ‘ﬂf@]ﬂi’)1!L']ﬂ"]ﬂ,Lﬂ$]lllﬂﬂunﬂ“]5uﬁﬂ\1ﬂ\ﬂuﬂ"IWﬁ 10 tiag 11 aruaiad
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1]
= v

anaviladinaregluny uaiwominiiganedaavilssuuuaumay
. & o = ° a £ Aa )]
(Triangular Fuzzy Number, TFN) «mnJummmﬂm«mmmuwwmuwumuﬂﬂﬂumiaqﬂ
a o o o o IS a o A
tazoiinennuMnINvedtlinaniu ilnduanuiluaunsnvesiladyayy
. ~ o o ' a 4 Y
ammaey P vesesnllszneunioanls x vie L4 (x)szneudismmslines 3 dafe
o w 4 v o Y { o [ [ [ a

(a, b, ¢) MY iNBuaAIANNFNTUTVaIA s NI EIAMNINA Uz AUANMITUAINFN

A29819U09ANAVIFFUUVENAEN B = (a,b,¢) AILEAIIUNIND 12

JIRE R

1

0

A J

a b c

d‘ o /) td' ti‘ ~
MNN 12 davilsduuamuvasy B = (a,b,c)
d' aa 4
U 3ANNTU (2549)

a J vy A A g 9 A 1A ~ o w Y
WITWADT a b AT ¢ LAAINIUDINGA mmﬂu‘lﬂ"lﬂmmqﬂ LAZANUINNFAMNUAIAY AN
A A Y o o a A ~ = d v
uilasuuvaumasnlddmivesuiamamyalndluilesd (Fuzzy Event) taziilansuany

WuamFnveseentlsznounsoedindls x Ia o uaasdaaumsasauns 39)Iae H.(x) Ao

o I~ a ) ~ ~
Hansuanuiluaunsnvosdnls x luilsFiaea 5

-

0 x<la
(x—a)/(b—a) :a<x<bh
ﬂﬁ(X): < (c—x)/(c—b) ;beSc (39)
L 0 x>

o A~ 7w & A ~ ¥y
AINHNIN G]’JLWUW"H%’ P uaz‘ﬂm%ummzﬂuam%ﬂmmP ﬂgllﬁﬂﬂﬁmu’ﬂ N3

] v
ISUAl a

[ ] I a A I~/ {
A9 x W10 a 1 b aeandetuszduaMuuaFnmuiuduasanin o T 1 uazmsn

a1 x inn b 11 ¢ geandsstuszauanuduainsnaatuduasaomn 1 1 o
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Y A A A . 1< @ A
duauilsdunuTyasun1anY (Trapezoidal Fuzzy Number) (Judavilyidn
4! d‘a 9 a o v dd‘ a
sunvtntdenld lunmsagduazesursanuminivvesdindsiname lunsainaundnves
4 1 J v I~ a § 1 1 I J o I~ a
Heaaa Uarlansuanuiluaunsnnimgagaunndi 1 a2 danguanudluanynvesils
d‘ d' ,d' ~ [ A Y 1 a 4 v A
FYAUVUANAENANHY 17 V05 x v3e L _(x) Yizneudlemimiiimes 4 47 Ao
o A A v J A A o ~ A A
(a,b,c,d) Anavilaguuvamasy satlunsaiayvesdnaviladuuydiasuniany lag
~ v 3 o ' o ~ A A ~ o
ansoon Iailu (a.b,6,c) A1081990 9@ MaUHFTUDUTIMAONANYY M= (a,b,c,d) 919

uaaalumni 13

H (04

MU 13 A3V STV ANONA Y M = (a.b,c,d)

Mn: aunsal (2549)

a J J VA d | J VA
W13A03 a b c waz d uaasaiosiga mmilulllduniiga 2 Awagzarinun

A o w @ o A a = =t s I a [
NYANINAINY ﬁ?tﬁﬂlﬂ“ﬁ“ﬂllﬂﬂﬁlﬁﬁﬂﬂﬂ?ﬁﬁﬂu NN FuUANTUF TN LaAIAITUNIS (40)

(0 x<la
(x—a)/(b—a) :a<x<b
,Uﬂ(x)= ) 1 b<x<c¢
\(d_x)/(d—c) se<x<d (40)

o A a J @ Ly y {
3.6 ﬂTi@1!flﬂluﬂTi‘ﬂ'Nﬂﬂ!@]ﬁWﬁﬁiﬂlﬂﬁﬁ’JlﬁﬂJT\l“]f“?f Llﬂﬂﬁ']illﬂaﬁlll

4 2
msguimstuiuglsznenlidrenmsuan msau MIAMUAENITHIT (Gani

and Assarudeen, 2012) Myua A4 Z(al,az,m)uaz B Z(bl,bz,bg)
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1.M3U7n (Addition):

Z+§:(Cl1+b1,az+bzaa3+b3)

2.0150Y (Subtraction):

Z—Ez(al_b3,az_bz,a3_bl)

3.mM3fa (Multiplication):

IZ*E :(min(albl,a1b3,a3b1,a3b3)),
Clzbz;(max(a1b19a1b37a3b13a3b3))

4.015%119 (Division):

Z/E:(min(al/bual/b3,a3/bl,as/bg)),
az/bz,(max(al/bnal/bs,as/bl,aa/ba))

A9819NTAIUIN

fviua A 2(2,4,6) waz B 2(1,2,3)

1.M5U70 (Addition):

2.0139U (Subtraction):



A—4=(—4,0,4)

3.mM39% (Multiplication):
A*5=(2,8,18)

4.M3%13 (Division):

o 246
A/B=| ——,—
321
s 246
A/d=| ——,—
6 4 2

3.7 nszvaunslingulsdimalumsaadula

mathngugflasdesa 115 unszurumsdaduladuilymivioaniunsain

o ] 1 3 dg (% { X~ = @ J aa J
AguIATe MNIWn5e limivewiulduaouainini 14 Felisrwazideansi (Fannsel, 2549)

d
-

Step 1

Step 2

¢

Step 3

Input Variables

2L

Fuzzification

Fuzzy Arithmetics/Algebraic

Operation

uy

Defuzzification

= A a
MNN 14 n3zUIUMINNHladanIn

Nn: FAvnsal (2549)
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Y v v
Fupoui 1 HodTintu (Fuzzification) laun msutasdusiiuduuunsan
3 o o { o < a
(Crisp Input) 1T ud il siuduuuiless (Fuzzy nput) Taelsilesnduanuduaunsn
@ 1 @ { { o [ yd
(Membership Function) n3eaemsutasdntlsieglugidnaailed msiiusuiidumsiz
o o Y A A g a A A ] :/1 I a Y A
dulsidnnmtendunuuasanuselianuuriueuiiu Tasanuiuasawdoi
s 1 1 T 2 a 1 1 o o
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d. Comparison function
2. Fuzzy mean and spread
a. Probability distribution
3. Fuzzy scoring
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