kel Jaadll

a8 Gladd
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56- sorites paradox.
57- vague.
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Lei) A pall e panall o sgie 58 138 oLaiiY) (o (lasss) Clla s 53]
M))LA\LJLA\QE)&A\L)M?MG;ZLJJAS\QLcPA\L).Lu
Qﬁdu\aubs‘).@_lmof;y‘oa.&‘sﬁdpyﬁudso\d\ ool S
AL 30 ) le saadd) 40l L Aue ganl) AalAl) 3 iy, Y
& el de ganall Aalall Cle ganall 4y k0 ae A3 Eall Gakail) e K]
Led (Bl elaii¥) 25a s et Sl de sandl)

Function and the Membership 43 J1f A< gazell cay yatig clasial alla 2.10
:definition of fuzzy set

Ol g (Jasd 1)0M\£Eg\‘u(x) i) Alla Ao g0 oy o (S

AJ\JA_\L\S@LM A‘_“J\ YJ\‘;AJ-\JHM\Q_\ALS\J\LAJSU\‘HJJ
LA.)LQS I (x) sda claiiy)
A
H(X): lxe A\ {
0x g AuS ()
U\J@uhﬂ\d_la.ml\ Loy 1 te g = M(X) {0, 1} OS5 13

(g_mSﬂ) 0 ) (duﬂ) 1 @‘)ma.u\.& ;-LA.L\Y\ uc ).\.\a.d\

A\J\JM\ LS‘ c;LA.u\ g_ahjﬂ‘d.\.m.ud)&j\\_u); ;:LA.LI\d_\A.\M\ LS\ (1_1)4)

150 Ol ) ALEYL 150 o Lead 305 oL
A el e gandll _Uuﬁw\um\jAmth\gm
A=l(s, A(x))x e A, ‘i(x)e 0.1} (2)

JS oLl A 3 ppad (A L) A s A 58 () S
A

A U peaie S day 5y (2) iy el A D el de el M)A (e x aie
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x slalil da j0 s & gasll ol [0, 1] dsall (e 1 x ) B8 230 s
A

A de saaddl )
OS5 A e 7))l Ao sama (A A Al de gendl Gl Lzl 5 maal
s 2ae 7 x ) Al A yall 5 dgale Ao gana e alic x Y1 A
A

e ganall 5 Aalall il sanall (s 340 O T L [0e1] ) () ety
L A jiadl Leiioa S of by yualic <3 ddadd o o jad I o 58 45 3l
0<n <1 i 23ey Ung ye lgie peaic S S5 Alaud g o jatid A0
Oesgiall (pda aadind 5 Ldlatil A3 e A ye de gana gl (Bildat g
Jso AR, Al Cag pall ddad s &5 yall e ganall ja yins  Llal

v (X)), p(x) el s W e sind 5 BN Ll

{2 caala ¢ cﬂ\;} = A
e daal cliaal G s e i la A4 & el de gasdl)

{(0.7¢2035) ¢( 0.3¢2ake) ¢( 0.5¢2) ¢( 0.1¢2)} = A

) (L) =03 g () =05 ey (IR =0.1 105 L
Ua (-LQM: 0.7

Wig cxaal A L8 Y 58 sena o ) sy (0.7¢3030) z 530 )
Ol GBS 5 A eland) elamil cila a4y e ST (0.7) 48lasil A2 oY
aclaiil da,n Y Qg cxaad (LB JEY) 8 A o ) el (0.10208)
AV slan¥l elaiil e y0 & e ) (0.1)

20,1l ke gazell e aulu N cildaalig cildMali 3.10
LS L8 jaa 5 U ALeLlll de sanall (o (435 0 (e sa3e B 5 A OSI
ot
A={(x, #(x))}, u(x)e[0,1]
A A
B={(x, u(x))}, p(x)e0,1]
B B

e Glleall y QB Aol 93 By A (Ao Sllaall g DB JAy) o5
S A e p(x) s x) legdladi)
B A
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:L..gjl.uﬁl\ a8de 1
13 Jasé 5 13 (A = B) iS5y (i glaiia By A QL) (lie ganall ausd
xe UK g8
U(x)= p(x) (3)
A B

A#£B S u(x)# u(x) o Cumyx 2213 Ll
B A

el e -
xe UGS (A cB) «iSiy B 45l
H(x) < p(x) 4)
A B

:Jba
ala GV J) gl A e gana o U AL Gl Ac ganal) <31
o B Ayl de genally (Jish) b A 2l de sanally () jiagiinlly)
S (i)
U = {130, 140, 150, 160, 170, 180, 190}
A ={(130,0),(140,0.1),(150,0.2),(160,0.4),(170,0.5),(180,1),(190,1)}
B ={(130,0), (140,0.3), (150,0.8), (160,1), (170,1), (180,1), (190,1)}

B b (8 sine) diazia A s x e U < pi(x) p(x) O 6y
A B

LA e nde e B 3B (e i de gane A () S5 A = B Q)
:Q‘Lf‘
<u(x) p(x) sxeUN y(x) u(x)<s3sBcAsAcCB
A B B A

xe U pu(x)=u(x) S=xeUN
A B
(ALl e senall) JpeSil Al 3

(S 1 A A el e senall Al anii A Al de el
u(x)=1- p(x)
- A
A
U(x)+ u(x) =1
- A
A

(5) ol sl

40 yall de ganall ALSAl) de ganall aail 11 Jla
A={(1,0.1),(2,04), (3,0.8)}
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(sl Jeand (5) aladiuly g
((l)=1- u(1)=1-0.1=09
;4 A
U(2)=1- u4(2)=1-04=06
;4 A
((3)=1- 1(3)=1-08=0.2
;4 A
ALl de ganall 13

A =1{(1,0.9), (2,0.6), (3,0.2)}
2 Ja
(Oxially) pala i) jlacl de sane o U ALl de sanall (K31
(S (Gl S B A el 5 Gl e A A el de ganll
U = {10, 20, 30, 40, 50, 60, 70, 80}
A ={(10,1),(20,0.8),(30,0.6),(40,0.2),(50,0.1),(60,0),(70,0),(80,0) }
B ={(10,0),(20,0.1),(30,0.3),(40,0.5),(50,0.7),(60,0.9),(70,1),(80,1)}

HPATREPAN B s A iy
;4 = {(10,0),(20,0.2),(30,0.4),(40,0.8),(50,0.9),(60,1),(70,1),(80,1) }
B ={(10,1),(20,0.9),(30,0.7),(40,0.5),(50,0.3),(60,0.1),(70,0),(80,0) }
reblal ddee 4

MW\U\JJ(A A B)g_u_\SJ. I Bs A (b yall (e 5 asal \cl_-,us
S G g (x)

ANB
Mo (x)=min(u(x), 4(x)),xeU (6)
ANB A B
:JGa
S cpadl piria 45 yall de gaadd) | pdY) JEA (i 4 A B aad]
(R ol

AN B ={(10,0),(20,0.1),(30,0.3),(40,0.2),(50,0.1),(60,0),(70,0),(80,0) }
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AUB A B
:Jla

AU B ={(10,1),20,0.8),(30,0.6),(40,0.5),(50,0.7),(60,0.9),(70,1),(80,1)}

el s (o ra el Aa 5o (6K A (e ) s 48] Jaad
Ol S Caia (g (585 R | 0 Tl

ol odel 83 Laa (5 58
AU A =((10,1)20,0.8),(30,0.6),(40,0.8),(50,0.9),(60,1),(70,1),(80,1)}

ANA ={(10,0),20,0.2),30,0.4),40,0.2),(50.0.1).(60,0),(70,0),80.0)}
Uz A Auspy @ #pom=1d gl
_ AUA

CEAN A p o () # po(x) = 0L xS
Oy ¥ Ll aae Tage AS (5 58 pall ClAl)) ¢ 538 G Gty
raie JS b Aalal) cle senal) £ 5k Ll Al e sanall ) Ay
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58-Kandel, a.- fuzzy mathematical techniques and applications, addison-wesley, 1980.

- 135 -



O A 31l eail pialy I a5l g illaal) (e (S Ly i A8
o3 Apaly ll al Al (8 @lld ) AWl oVl e saaa sl ol Jal
(Lo Al 5 3 audal) YL Al e lee e U jead

A Alae g
LS oyl gy (x) 43kl Adlag (A-B) «iSi By A (e ganall (3 )8
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A-B A -
B

:Jlie

foh WS Gl JEd) cwia B4 5 A-B 2
A — B ={(10,1),(20,0.8),(30,0.6),(40,0.2),(50,0.1),(60,0),(70,0),(80,0) }
B—A={(10,0),(20,0.1),(30,0.3),(40,0.5),(50,0.7),(60,0.9),(70,1),(80,1)}
oe KB AzA-B Ol s
38 (8) LS (S (6) pladinly
M(x)= u (x)

A-B
ANB
ise s (6) aladiuly g (8) < yadll (e SIS
#A(X)=min(,té(X),A{(X))= H“o(x) )

A ANB
e (7) Aa) (6) phlid (5) JopeSl rillae ¢ AdasSle agall (e
e Sl 8 Jaail) ¢ Jaa g ¢ ) e i) e G 3 el e gandll
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(oS elaall Alee 7
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B (y) = {(y, lé(y)), lé(y)e [0,1],ye Ac U}
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foh WS A KB 4SS Al plaall 138 (o yad
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B

L) sa(x) on oY Al o (xy) o) IS slatil Aagd Lia

B A

Ol yal) (i sanall aali
A ={(x1,0), (x2,0.1), (x3, 1)}

B ={(y1,0.3), (y2, 1), (y3, 0.2), (y4, 0.1)}

y yl y2 y3 y4
X
x1 0 0 0 0
AXB= x2 0.1 0.1 0.1 0.1
X3 0.3 1 0.2 0.1
y yl y2 y3 y4
X
AXB= «xI 0.3 1 0.2 0.1
x2 0.3 1 0.2 0.1
X3 1 1 1 1

A Gladl £ g 90 4.10

o5 Y 135 el e Glatall s 58 Sy ¢ ) (il
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uﬂjmﬂwgﬁwﬁ(‘)@\) L«J‘;L\‘)S-IMJGLJGC\LUSAJ
LJ.».A.\.mc\.JA &_11_»: cbt_.uzua.d“_ﬂ_u: MAGM)A&\ uLc}M\ ‘;A}‘\_m.x;

o285 &l Tan T ysae Guds dan Lls Guld dan joae Goae el
celatil Ao a9 o yad Sle gandll
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@l saall o dbial Jhias 40l Sl g salll ) saall m ddad g3 e

A.L.u\yﬁ);m‘\_\f‘\_c)mu—uﬁmAﬂ)M d\d—’-‘ﬂ-’ ‘TJA ‘U“:‘J a—’)’dm
mA
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Jlie Ly
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oo @) =u(x)”
A 3)
Adlxie
(L/as) x B lmss Aoy il ) A A pall Ao ganall 2alA L
GJgLaSuJ:.A\ (@)...u) (..,5}’-“\ )M\:\.Lu\ﬁ
A={(0,0), (20,0.02), (40,0.08), (60,0.2), (80,0.5), (100,0.8), (120,0.9), (140,1)}

A Ao sandll
= {0, 20, 40, 60, 80, 100, 120}
c\JA@‘)...ncLu‘)...nw.d C_\..A.\XDJJPJL).S.A.\(@)“) ).’_\S\JM\
4 (x)=1 u (x)

) o
ol 4 (x) o pind
G

o (0)=1- p (0)=1-0=1
G ol &

U (20)=1- u (20)=1-0.02=0.98
G o &

U (40)=1- u (40)=1-0.08=0.92
G o &

u  (60)=1- u (60)=1-02=0.8
G o &

U (80)=1- u (80)=1-05=0.5
G o &

i (100)=1- u (100)=1-0.8=0.2
G o &

i (120)=1- u (120)=1-09=0.1
G o &

U  (140)=1- u (140)=1-1=0
G ol &

(b LS 58 B (Lam o) &) Ao sanall 13
B={(0,1), (20,0.98), (40,0.92), (60,0.8), (80,0.5), (100,0.2), (120,0.1), (140,0)}

e 52 LS € (I @) Bl e panall o adliie IS0
_aUJi
Loo(x)=( u (x))?

o g &

C={(0,0), (20,0.0004, (40,0.0064), (60,0.04), (80,0.25), (100,0.64), (120,0.81), (140,1)}
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D A el de sandll
u (x)=( u (x))1/2

Jhiel &
D={(0,0), (20,0414), (40,0.283), (60,0447), (80,0.707), (100,0.894), (120,0.949), (140,1)}

:Truth (3uall 6.10

20 G sane Aaal 52 Ak a3 o5 o(Banall) 58 paY) g sl il )
oo Liase (Bdba) AadS aadiiin e [0, 1] Sua 1 (x) Ldlaiil Al

@la
adans ((3abas) Cay i (Baba () 4l e 4 e (QIS) 2 seia (GBaall)
i S
Gla ={(x, 4 (x))xel0,1], u (x)=x,uel[0,1]}
(gl (gl
M () e R EEN S 3) (@) (1) A sl Guk
99
tsle diand
oo (=1 u (x)
s o
Hoo(x)=C p (x)P=x?
la ol (la
U (x)=C @ (x))?=x"
Jhiel Gla Glo

JPATEDNN fax Tan QIS eas Tan Baba A0 salll i) alsy) oSa
H (x)=C p  (x)p=x

Jia s ol i (ol

poo (2= p (x)P=(1-x)"

Jaa Jaa dls )
A i Lilaall 7.10
Loyl 5 Aol g3 (il g e Q9 P (b3 (il (e A je Lliad ) oS3
:&tﬂl&
- liscadl
AOSSx P
s~ D
B (5SS y :Q
(Ol lie senall Lea By A Cua
A={(x, ,ti(x)):xe AcU}B={(@y, u(y)):ye BcU,}
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‘(1)@&"""“‘51:“ .\L.B"L"A?:‘Ad-m ¥ '[[(y)j ﬂ(.X) ety ‘—I\A‘)J u)
B A
B A ~ Sad

s x sl el QU s & Tas syl ddlell ip e JUS
LA Bsaall el A ganall & lan byl g ddludl
PAQ idasll 1
(S a3 P A Q G o
VEAQ=pazsxy) =min (4(x), 4(y)). )€ AxB Q)

PVQ il 2
(b WS G2 PV Q (Bua o
V(PVQ)=MAB(X,y)=maX(ﬁi(X),,té(y)),(x,y)e AxB (3)

) P Q a3y 3
(SIS iP5 Q Bua ad
V(P — Q) =min (1, 1- ;i(x) +,L1l9(y)),(x,y)e AxB (4

Ghaie (& Lgd Allaall Clidlall Ll 8 253 (4) 5 (3) 5 (2) D)
PENERPRTR
sl
fok WS Q 5 P iinadll 22l
&= x P
oba x Q

[(MEEL N

3

A =B =Ul = U2 = {0,20,40,60,80,100,120,140}
4 (x)=1{0,0.02,0.08,0.2,0.50.80.9,1}
&
4 (y) =1{0,0.04,0.1,0.2,0.4,0.7,1,1}
b

L 25 shad x5 yu x 3% a6l P A Q Lol Bam daii ]

il Jsaadl
B
y ‘0 20 40 60 80 100 120 140
X
0 }0 0 0 0 0 0 0 0
20 0 0.02 0.02 0.02 0.02 0.02 0.02 0.02
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A 40 0 0.04 0.08 0.08 0.08 0.08 0.08 0.08
60 0 004 01 02 02 02 02 02
80 0 004 01 02 04 05 05 05
100 0 004 01 02 04 07 08 038
120 0 004 01 02 04 07 09 09

140 0 004 0.1 02 04 07 1 1
oSl elasll dyie B sxje A Sua o(xpyy) Al z)53Y)
B A

3aly 5x = 40 Sus oDl Jyanll 8 G ) 208 Wia ca]
‘B (= EONU

4 (40) =0.08> 1 (0)=0, U a5 (40,0)=0
& ks

M (40) =0.08 > 1 (20)=0.04, 1 2= (40,20)= 0.04
ks

&
4 (40) =0.08< 4 (40) 0.1, uams (40,40), = 0.08
B e
4 (60) =0.08< 4 (40) 0.2, (40,60) u ams = 0.08
=008< u (40) u @B0) 0.2, (40,80) uams =0.08

e bl
# (100) =0.08< u (40) 0.8, paws (40,100) =0.08
_ha &
# (120) =0.08< u (40) 0.9, paws(40,120) =0.08

4 (140) =0.08> 4 (40) 1, pams(40,140) = 0.08
bl o
hd x sl a e x 133a a6l PVQ Jiaidll (33 A 2
B

y 0 20 40 60 80 100 120 140

X
0 0.00 0.04 01 02 04 07 1 1
20 002 0.04 01 02 04 07 1 1

A 40 0.08 008 01 02 04 07 1 1
60 0.2 0.2 02 02 04 07 1 1
80 05 05 05 05 05 07 1 1
100 08 08 08 08 08 08 1 1
120 09 09 09 09 09 09 1 1
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140 |1 1 01 01 01 01 1 1
AR B et Jsaall ol Leadin) asl

oba x ol by x G813 13aa ad gl el LY Baa ad 3
- u(xi) + p(yi) B (xi,yj) € AxBgzs) JS Cua olia) J gaal) i
B B
1 U] 288 Y g 6] e il i€ 1Y) Aagal) oda LAAT aara g |
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X
0 1 1 1 1 1 1 1 1
20 098 1 1 1 1 1 1 1

A 40 0.82 096 1 1 1 1 1 1
60 0.8 0.84 09 1 1 1 1 1
80 05 054 06 07 09 1 1 1
100 02 024 03 04 06 09 1 1
120 01 014 02 03 05 08 1 1
140 0 004 01 02 04 07 1 1
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Croled 10.10
) Ao sanall ALeSal) e ganall 22 ()
A={4.,1),(5,0.7),(6,0.5)}
(IS G ye Gifie sana A,B S ()
A = {(x1,0.1), (x2, 0.6), (x3,0.7)}
B = {(x1,0.9), (x2, 1), (x3,0.1)}
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IS (il Q 5 P (e (il 25 ()
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AL (5SS de yull = B OsSIxIQ
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ol LS e Laiiy) Al
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