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WA Ed ‘FA dgd dudEFd aY=

uAg, 944, $84
AFdea Apgdst Fnss
AFdgn AdHstdd #343%

& %

A A9 % AGY + A& FAS AAPAZ APk A WA AP e 3
©E 4x2 FdF Aol HAGA JAgo|th HABANMY AR =YY, =Y
F A So] g, ¥ =RoME R o A4 Fddn AEd diE dndFE
AN AR g2A HgAe goldE AL AAE BEY Ai] Mudd B
W Aga @1, ARE $AH0 4erlE #A% Yoyt AZasI o Hel A
Aol e 2 =BdAE 1 ¢uZe ne} mathematicad ol g3t AAHA AL
€ 135

.M 2

QAR ‘xis ASe FAL 3 AN I=E true, moreor less

true, very true, false, completely false 522 JEEd 53, & FHoIu A 2
dg A YT 4 Qg wel: 2Rg AdMAFE uUerdth od AE Al
true, very true, false, 9 QME ‘ Truth® Tdste A3 BA AAA=E
234 A2 g (numerical truth- value)o] obd Ao}d 2l gk(linguistic truth-value) -2 e
3 4 Qo

Aol 1.1

Al AAZe (0, NEE 7Y F 22, [0, 114019 ge2 71Esor 3
9 29 A (fuzzy proposition)2t &t}

ol
2
i1

‘xis AZE HAANGATL AL o
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(i) A9 99 M,

(ii) HAZGA ‘xis A'Y A
of thsta] Azt wAl,

A9 9gv] Mue AR X Ax olFel A HAREARY 9vlo|th “Tom is old’d
T BAdA Mut Qo¥F Aged A ol AL oldd 9v)E JEUY, ‘Tom is old'S
‘Age(Tom)=0ld’ 2 olal& + it}

BA ‘xis A’ AYAHA AdAAY v(x is A)E

true, not true,very true,more or less true, -
false, not false,very false,---

o2, HAAAR FF [0, 11X 9 HA FEAFE0|,
WA Zadeh7t ANE AoAHSF Truthe] W53 trued Wdtd 71489, e g,

0, for 0<7<a,
a2
Ui 1) = 2(—”—1_;) , for a<p< a;’ ,
. \2
1—2(—172_—3' ) , for 0;1 <p<l.

HA A ‘Tom who is 60 years old is old’ ¢ He|gte] stod Azts) BAL oldE Te
Zol AT A4,

0, x=[0,60],

(1+("—gﬂl)_2)_l, x=[60, 100].

Ho x) =

HA YA ‘Tom who is 70 years old is old’¢] A2ge ., (70)=0.8°1ct. 28U “Tom
who is 70 years old is old’® Zzgtol #rueolAY Red apple is ripe’e] A&l gko)
very truedd 3% 5, HAFA ] Aegho] Aojgoz FoiAW AR Aage FBHo
2 B3I} oA ARGl very trued HAHA Red apple is ripe.E Joj
2AF very trueg Bl EFAA Red apple is ripe is very true’s £ 4 k.

aHY g5 FASAAMY Zol, BA o HA dojWgto] WEH HASo] X7
A2zl st Azhs) vz

(1) Tom (70 years old) is old is true.
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(ii) Tom (70 years old) is old is wvery true.

(iii) Tom (70 years old) is old is more or less true.

“Tom (70 years old) is old is very true’®l BANA oldg Aol ANE pau () HE
Aoz Holatm Zadeh7t ANE 2=0.6 trueE A3

0, for 0<2<0.6,
Hime D) = 2(—’15—_%5)2, for 0.6<7<0.8,
1-2 —”—()‘—%ﬁ)z for 0.8<7<1.
old very trues &3 Eth
0, for 0<2<0.6,
H very true{ ) = 4(—"0;?111)4 for 0.6<7<0.8,
(1—2(—2()“—"‘{&)2 )2. for 0.8<7<1.

704191 Tomo| olde] EAL BEdE AL 75 9= p,(70)=0.8°122 “Tom (70 years
old) is olde AT very true? 715 tur me(0.8)=0.25°Ik &, v(Tom (70 years

old) is old is wvery true)= 0.25°|t}.
oldl @A “Tom is old is very truedl Azjgol disted ABRBAL oldE Zadeh?} MAF

trues AH43M9 very truec O3 2ok

Loery truelT) = 1 o (7)

0, for 0<7<a,
= 4(—1?7—__—3)4, for a<7< ag-l .
(1—2(—{5&)2 )2, for 2L <p<1.

Tome} thol7t 0AShA 60M Atolet 7=00122 iroery e (1) =017 T2AA “Tom is
odZHe BATL very trued 5L 0olth Tomel ek 0MAM 1004 Aoleted

u=(1+(r§m)'2)"om. “Tom is oldZHE A7 very trued AEE 9 Aol ola)
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AdE + Aok
dojRegtel ¢ HAHA ‘xis A'e

xisAist
2 & 7 3ed oRAF} 5T A9 HAHAE th g o] dg F gl
xis A
2309,
pa(R)=p(ua(x), zxeX

ook &, x5 A is 0 AABAL AeAGE 9 Aol o8 Au 5 Yok,

2. HX|=2| HakX}
ofAl HA|=e] Aikzte] diste] Ao

(1) HAS $H(negation)

() Aol g 24 : ~u(P)
BACPis tp o #HE Pisnot rp2 YW, ' Pis Trp9 Y@L ven o)

WP is not tp)=p-tp(n)=1—p.(7), 7 <[0,1]
(i) HAEY ¥A . y(TP)
BA CPis rp9 ¥HE 'not Pis 1,2 B, not Pis rp 9 Age e gk

v(not Pis tp) = p.(1—17).

(2) BH2Q =2|F(conjunction) : P and Q

‘Pis p% ‘Qis 709 =UFL ‘Pand Qis rpand o2 HFY & Yomz
(P and @) =7paumg o2 Y, 7puot FHEOE Hodr}

Prpm )= max {g (2 A g (D))}, Vve[0,1]

NA=v
7.4€[0,1]



HAlE2l ‘B0l i gn2(F IH=

(3) =2l (disjuction) : Por @
‘Pis zp% 'Q is to9 =L ‘PorQ is rporzg: #FE + e==
WP o7 Q=1pyq%L Y, Tpyet FE2Z AAAT

po (= max {g, (D A p (D}, Vvel0l]

Ni=v
5,4€10,1]

3. 712gidt

AojRelgt rp9 ool thEte] ‘Pis zp'% ' Qs 700 =3J& ‘Pis rpand Q is
T oJAL ‘Pand Qis rpand 7o'% T 5 Utk F, (Pand Q) =17 pana o
o & o AND d4te 2 Jehyd

g = max {u (M N p D}, Vo <[0,1]

pelv 1A=«
A€lv, 1)p=v

B _: /‘ .7

o Trmd q( v)G\ e (/1)

Il I

5 v
n€ly1] n
Aely 1] A
[29 1]

(23 1]2 28 Adgd 22¢ e go] 28E F Atk
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HrrwdW)= max {p. () A p. ()}, Vv el0,1]

AA
n,A€(0,1]

2, Hogte A=0 T [0,1]94 29 @8RG 33 5= T2 [4,1]04 A9
gErg ag.

B )= [{p(v) A max{pg, (AD}V
Hae(w) A max{p,(a)}}], Vo €[0,1]

Aol 29e 59 Aol el AWY AV 4 (DE 7ol BB BEZT Bholn
e (DE A A B2RL ool

max{#,,,(ﬂ)}—ur,(l)

Ag(v, 1

max {x, (A} = u, (v)
7€(v.1)

IHEZ ofd %ol U AL 2ue FASE GO P
Brpun (0 = (0) Ap (o) MVI{ (1) A g (1)}
= pt,(v) Vv =[0,1]

T O ARAY BolA = Fol Y LnE oY 5o BH el FLu)2vE7}
g ol&std yehid g (29 2], (29 3]¢ 2ok



Hx|Eel ‘S i du2Fn 2=

START

Tp=

Q=

= Umax

e pup(v)

NO

70> #uo(V)

79= in (V)

Y

vl=#.,(n(v)

<t >

NO

V1 =T

(V3

~

0=ty ()

<oty S

NO

Vy=1Tp

‘Ul)vz

NO

\

# o pad @(0) =1y

# o Pana (V) =)

-

v=0 YES

[29 2] =B AW LnAZ
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LS
]
rio
e
>
ret
0
]
>

fn_]:=-n"2+1 gld_l:=-(-1)"2+1
Plot(f(n]. {n, 0, 1}}; Plot[g[A], {A, 0 .1}];

1 1
0.8 ¢.9
c.6 0.8
0.4 0.4
0.2 6.2

0.2 0.4 0.¢ 0.8 1 6.2 0.4 0.& 0.8 1

jlv_J:=Max[Min[f[n], g[All]

v:=Min[n, A]

ilvJ:=Max[Minlflv], g{1]]Min(f[v], g[v]]]
Plot[jlv]{v, 0, 1}];

(1) =alg

AR rp% 100 ot “Pis 7% Qs 199 EAHL ‘Pis tpor Qis 14
ol o|AL ‘Por Qis rpor rgZ TH F Yt} = A PorQ)=rp,oeta & W OR
Aoz ety

B, l0)= max {ee(m) N\ u. (A}, Vvel0,1]



HX| =2 ‘$Hol i dn2|F 2=

T— £:(n)

pernd Do el

7<(0,v] |

Ae(0, v} A
[2d 4]

(29 42257 43S & & ok

tepo )= [{p,(v) A max{p (D}IV
[{a: () A max{pg (M}}], Vvel01]

ANAME =2 FolAst HAAAA ABoE HE Jas s

max{ (A} = ., (0),

A€(0,v]
ol

ma-X{/l:(P)(?)} = ﬂ,(m(v).
70, v}

aeg ofd Ao U 4¢ ¥ 2P} 4% 2ok
Bepoo® =[{e,(0) Arc (0 NVHz () A 2 ()]
= . (v) Vv €[0,1]
atEsbA 2, £ o 99 Aol =elfe de dnFEH ofd Frdl #E =d¥E
uj2uE}7HE ol g3l Uehld g (29 5), [2¥ 6)% 2T
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( START)

Tp=0
TQ=0
V= Ugax
YES
tp> tup(v,
NO
Tp=ttyp (V)
vZ=/1v(Q)(U)
702 iyo(V)
YES
l)9< Tp
NO
Z'Q=#,,(Q)(U) vy=p
N YES
1 2PE%] —————
v1=uyp(v) 1
NO
# upana @(0) =] | 1t wpana (V) =1,
YES
v 1o s——
NO
YES
L v=0 END
NO
v=v—90

(19 5] =a8d ¢ 2223
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fln_l:=n"2+1/5 gfA_J:=-1"2 +1
Plot[ffn], {n, 0, 1}]; Plot{g[A], {2, 0 ,1}];
1.3 1
0.9
0.0 0.¢
0.4 0.2
0.3 0.2 0.4 0.8 0.9 1
jlv_1:=Max[Min[fn], g[All}
vi=Max[n, A]
jlv_J:=Max[Min[flv], g[0]]Min[flv], glvll]
Plot(j[vl{v, 0, 1}];
0.3
.48
0.4
0.98
6.2
Q.28
0.3 0.4 0.6 0.8 \ 1
[29 6]
(2) Al

“F Pis rpthen Qis roE ‘P—Qis rp—rg3 AZE # Ao F,
Tp-Q=T-pPvQ— —-PV To

olmz dojAagt rp} ool WEY ‘TP s r-porQ is 9T TPor@ is
7-p and 7g2 T & 3ok 9 42 OR 9222 Yeid
pep o) = max {p Pa) N p(2)

NVi=v
2.A€[0,1]

=[{p, . P(v) A max{g (ADNIVIH{z0) A max{z P(n}}],

4€[0,v) z(0,v)

@, Vv =[0,1]
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YRE, A 284

o

b, B H 9w

2 I Z9oM Aol g dueEs o gol 38 GAE o
2Mg7lE ol &3t

Bl (29 7), (7€ 8le 2

( START )

YES
</11;(_‘P)(v)

NO

p=py PXv)

U= g (V)
YES
702 Hu (V)
YES
v To
NO
NO
Z-QZ#V(Q)(U) Us=Tp
1)1:#,,(_‘}))(0) Vv 2 Us
NO
, [ L’('*POVQ)( Z/) =y M v(—'PorQ)(v) =
i ;
NO
V) =Ty

(29 7] gA A @ 2 G
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fin )=n"2 +1 g\ =12 +05
Plot{fln), {n, 0, 1}}; PlotlglA), (A, 0 ,1}%
1
0.4
0.8
0.2
D.é&
0.4 0.2 0.4 0.8 0:0 ;
-0.2
0.2
-0.4
0.2 6.4 0.¢ 0:! b3

jiv_J:=Max[Min[fn], g[Al]]

v:i=Max{n, A]

jlv_}:=Max[Min[1-£[v], g[0]}Min{1-flv], glv]]]
Plot[j[v],{v, 0, 1}};

0.8
0.4
0.3
8.2

0.2

[29 8]

(3) &4
WA ‘Pis rp9 4% ‘Pisnot o2 38 ‘Pis Trp 2 44¥ £ ok

gt =1—p.,(n 2<l0,1]

nhazbA 2, & o 99AEA ASdA 2 qF g F ofd ol B GAE A
~vE)71E ol &3t vehidE (29 9], [2¥ 10)% 2o



)(U)\YES

Tp= Hup

NO

tp=py P)(v)

p~ (P v) =1~ pup(v)

v=1 END

NO

v=v+48

(29 9] ¥ 3 gq& An3&F

fin I'=-(n-05)"2 +1 gn J:=1-fn]
Plot[f[n], {n, 0, 1}]; Plot[gn], {n 0, 1}};
0.2%
0.2
0.83 .2
0.9 0.18
q.088 6.3
0.9 0.08
0.8 0.2 0.4 0.6 0.8 1
(29 10]
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