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g 7je AAZzAQ PAERREH A2 olFojHE AL FEolE 3, |
A F3 ARAES H3s] R 5 Js EFolojof ). whaba Foto Ao =
g ol7F mEeolty. ey 87t AN A AMESEE w=Ee o]k o7}
=g 7RO R oA i trtEgE VWMo R FESHA At dE 59 AR
o2 AEE AT w AFATE kel AboE o)A okttt 7 A BANRS AL
oA = ek wlg & dn, & o]l 2 o)A et A oA Fskv F
ofg] 7kA o ® AWE ¢ vk webA e F U dukstdE FEUYES A
Ze 4= gl ol Flo] H A o] Z S o] &3 TAFFEO|UE FAIFEY
=ElE 7|9e R 3h= Zadeho] TAMFERH Y H A =g E 7R S Baldwin
o] FZAFFEY o] Atk Baldwind 3 M4 HAIQD ¢Al(implication) ] # A z1&] gk

2] &AM (truth function mapping) &2 A 9819 &=H o] 7)o AF&-5 &= AL
o= dEAA A 7EA 7 Ak 1y FARSEEH ] U]l 7] HoEr) el v S
o H 7S BT UFSAE A2 9 JhA ARE gl o ] 7hR] AR

§ 7FA] Brell RESAIIA] e 1A F U B2 3 VIS

EEE T
A 2gARE AAGAL Y R AL AL P el A 243 A
ool tietel NEHPT B =R AT FAY /AT o] FE A=Y
@ gelsh 1 Qe Aol watel thEalvh mE AolAs Truth's MR
of e a&FEgl Watel olstarh agm HAEGNA o] FoiAE B

A Apolo] Akl WAl FA, =y, =E e, $Al SOl sk M &k

E5 olojusel gelsh Qlojwse] Aegel Agshs £AA ekt w4
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&g gho] 09 faES B 24 etk X7 A {r. zy, 0 L2, )

2k, F (A7 A9 By BE x € Xo ulste] uyule) =pyz)d o, 4
i et A= BE YEdth

Lo
S/
rr
e

O]IX-]] 1.2. X= {17 27 3; 4}3} '3]—?(]—_
s (@)= 086, il (2P ="T, T (8 20 .57 dif(4) =0.3

o e el g py: X—[0,1]= A={(1,06),(2.1).(3,05),(4,0.3)}

1 ¥ 1
A 13. X=Ro|x u,(z)= i/ i /R 1+ (z—10)? /e

P 2. o W A 100 Zhe A5l o AW GO AT & gl

A 14. 43 X= X={z|0 < 2 < 509 2AF}olz A= H3 A7}
A= {zlz= 200 77k AFid o gee AAGE AS YehlE st

1
A= /X 1+ (z—20)? %

0, x < 10,

1

—_— — < <

L (2 —10), 10 < = < 20,
B Ha=

—1—10(90—10)4—1, 20 < & = 30,

0, z > 30.



H9] 15. A%t BE AAZFole s F AAQG Ast Be) Aie e

oA 16. X=1{1,2,3,---,10}a o} 4=1{(1,0.5),(2,0.9),(3,1),(4,0.9),
(5,0.5)}, B=1{(2,0.4), (3,0.8), (4,1), (5,1), (6,0.8)}&}3 3}A}
e,
AUB={(1,05), (2,09), (3,1), (4,1), (5,1), (6,0.8)}
ANB=1{(2,04), (3,0.8), (4,0.9), (5.0.5)}
A°=1{(1,0.5),(2,0.1),(4,0.1),(5,0.5),(6,1),(7.1),(8,1),(9,1),(10,1)}
A+ B=1{(1,0.5),(2,0.94),(3,1),(4,1),(5,1),(6,0.8)}
A+ B=1{(2,0.36),(3,0.8),(4,09),(5,0.5)}
o]t}



A2l 1.7. A, B z2lu CF g3 X o)A e x| gholet at t5o] 4

w
%
Ry

1. 229 F(Commutative laws)

AUB=BUA, ANB=BNA

2. Al 2 Associative laws)

AU (BUC)= (AUB)UC=AUBUC
AN (BNC)= (ANB)NC=ANBNC

3. 8 ¥ & ( Distributive laws)

AU (BN C)=(AUB)N (AU O)
AN (BUC)=(ANB)U (4N O)

4. o] - ¥ A (Involution)

I
AN

4y

HEY

(Idempotency)

AUA=A, ANA=4

<1 2]( Absorption)

AU (ANB)=A4, AN (AUB)=A4

S
Y

5)- = B
. 0o H

l(Identity)

AU =4, ANX=4A4
. B X 93 S+ 2 (Absorption by Dand X)
AUX=X, ANX=A4
AU =A, AN =d



o] W X(De Morgan's laws)
(AUB)C:ACQBC, (ADB)( :A(:UB(:

0. &3 4)(Equivalence formula)

11. g3 =Fa*4)(Symmetrical difference formula)
(A°’NB)U (ANB°)= (A°UB°)N (AU B)

3f+= Hls&(Law of excluded middle)Z X &
bz o 2 5l X] gt

12. ZgF el il § ¥
=

(Law of contradiction)<& 3] %] & g}l Al =
ok Ut

AA 1.8. b= 1AM AUAFX, ANA# Td&

’ A\
1 \ /
N7 \
AN
AmA(}




1.3 HA|ZEe J[EF ALt

Aol 19. As BE A Asto|a} 3}
1. ¥le} 4 & (disjunctive sum)

A®B= (ANB°)U (4°N B)

2. ARGkl AFel(difference)
(1) ©<==bo](difference)
A—B=ANB"
(2) gAIAFe] (bounded difference)
tacp(z) =maz [0, py(z)— pp(z)

3. A H 3% Az (distance)

(1) 387 2] (Hamming distance)

QAB) = Y ly(z,) — (e,

i=1

(2) &9 = A (Euclidean distance)

(A B) =13 (uyle) = pyle))

=1

(3) Wz =x 7] A (Minkowski distance)

d, (A B) =(“EX (@) = pp(@))", w € [1,00]

4. H A% ¥ (cartesian product)
(1) HAAHT A9
A= (@, gl € )

pa (@)= {u, @)™, Voe X, meR

o714 m=29 W& A9 concentrationo]gt F 29, CON(A)Z F7]3kc}.

=



CON(A) = A%,

Heoon(a) (z)= {NA (z )}2,

z e U.
2832 m=0.59 & A9 dilationo|gt ¥ 2w, DIL(A)Z 7|3t}
DIL(A) = A",

Kprr(a) (x)= {MA (x )}0‘5, r e U.

(2) Eﬂ;qxlj]%t} A]’ AQ: ---’A”Q] —EIL

g, < 4,%-x 4, ($17 Loy =t xn) = min ‘{,U/A1 (xl ); K4, ($2 )7 Tty Mg, ($71,)}‘

oAl 1.10. A={(1,0.2), (2,0.7), (3,1).(4,0)},
B={(1,0.5), (2,0.3), (3,1),(4,0.1)}etx &x. 199
A°=1{(1,08), (2,0.3), (3,0),(4, 1)}
B°={(1,0.5), (2,0.7), (3,0), (4,09)}
A®B={(1,0.5), (2,0.7), (3,0), (4,0.1)}
A—B=ANB~{(1,02), (2,0.7), (3,0), (4,0)}
A B={(1,0), (2,0.4), (3,0), (4,0)}
d(A, B)=1—0.3[+10.4/+[0]+|—0.1]=0.8

e(4, B)=v(—03)?4042+0°+(—0.1)>= +0.26



2. A A BAL HAA =7

2.1 HX| HA|

Aol 21. # AAES WEs AET = & TFoly A2 WA (proposition
or statement)@}ir st} ZHel A

2l gk 05 &A1

=)
of
N
Ir
-
5
Ir
—
Lo
2
Ac)
2y
filo
e
oy
i)

A 2.2. WA “A3 q, bol] et @’ +b° =001 a=00]1 b=00]t}.”

Aol 23. Ak Ao A=EA [0, 1] Atele] grom zh= FAolu 42

s A " A (fuzzy proposition)ghil g},

dA 2.4. e A Ao},
1. 9ol &k

2. 102 A& Folth

o714 ‘Fep, Ay el o] o3 (fuzzy) A7t T3 HO Y& wje] EHAFS
Al 2= T =

AAPAG S, helo] MGz AALT SAA A, A5 T AR

A3 FollX el AAA Tl afEs Ao Ax=A degs x94T

*

Aol 25, HA Ao E YEIE F = o945 HAEo(fuzzy predicate) 2L

3taL small, large, old, young, true, false, high, good, bad o] )t}.

Aol 26. AAAT = HAMNE S Pl gE dolH EolE FA s A
2 Y-S Fedte &5 HAAWMIA(fuzzy modifier)etal shiL, wvery,

more or less, fairly, extremely 53 7+ gofo|t},



Qo] 2.7. NAYA P="wis A9 QLG a7k AAPF Aol HHUE= 3

=R pg(e)® g 5 v(P)=pyle) € [0, 1]

Qug o ol Meen SE AFE WEGOR 2t FANSE %
o 2 AAGAe] glejde] WMAEE FAWS Wak ole dolusE K
S A7t B3, 0 A BAS £A4 A Uil Ao Aegs

u

Aol 28, WEgho] Ao} QFAofo e woju} A WMEE Qo]
WM J=(linguistic variable)2}t s, =] W(fuzzy variable) &2 3 #] Qo W

(fuzzy linguistic variable)g}i2% ko),

AA 29. ¢e7F LFEDAA WL Heps AR ‘=S A ®Ah
ete] A MAE 50 15°, 23°, 320 B9 £X A HS AL dojEis &
o, AMEste, wssstth, @, wig "ok S ol fe shAE dgolth
whebA dojw o] WgS HA FEFFew AT £ ola, adure 7 W

PR 2HTFE Y 5 vk

stubel qepigs vl X, T(X), U, G M)o= 28tk Xe dojus
o olF(mame)ol i, T(X)= X7F goz 7Hd & 9= olterm)ER 744
Ao, Ux AWy X9 54 AA3te HAAY 3 (Universe of discourse)
ol G T(X) e Wz ol z2 AAstE 5 (syntactic grammar)

ol M& x9 9n M, Hodt= 9 wu]3FF (semantic rule)©] t}.

A7) FEWAL o] wWre REL AADoR wEol Y= Bol1, o
FAe AALTE U ol Aem HALF T(X) e S8 thgA7e

FHE Aolg Aotk 53, FRPHR AvFH 54 Am Y ol

¥
e
-
BN
)
re
i
%%
o
=
o
=
3
(o
5
wQ
=3
78
o
<
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&
@
)
%
ol
_E
-
BN
)
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2
rE
9
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A 2.10. Ao¥F X="Age's A 1AL

(Age, T(Age), U, G, M)

Age @ AolRF X9 o] F

T(Age) = {young, very young, very very young, - }
U=1[0, 100]

G(Age): T ' = {young} U twvery T'}

M (young) = {(w. thypuny (uw))lu € [0,100] }

50 1
047]}\17 Hoyoung <’U,): / —/u7 ueU
young 1y (=20

5

A1, A A P=‘zis A9 HejgtozA [0,1] Alole] A3t A

2
e eAA HellE 3AS A4 A& 3k (numerical truth value)] ¥ o]

{0(A2), 1GhYelar, F&kA] =g Aefgt A2 0014 1 Atolo e A3k

JgozA [0,1]0)e

AA 212, o e AHdes == T & A, HA"A P=

Tis high'®) #AH ek o(P)E ARG W 1 dde] 44 2% geol @

_12_



gEA g Aes AR b Q. o, FAA gk o(P)= 2t

=)
3t FaRAQ A stoll HAAWGA P="T is high’e] T2 egs

oy X ghel, qocE B Aol HAPA P=T is high's P="
T0°C is high'eha v 5 gk o] W, WA WA Po) $R2 A ghe “high'el

AA 2.13. Y AAEGA P FAA AYghs e BAk
= 72 109 7M7hE AA oy
= Tis A’
o714, A=1{(7,0.2), (8,0.5), (9,0.8), (10,1), (11,0.8), (12,0.5), (13,0.1) }o]
ekal shAf
add v(P)=v(7is A)=pu,(7)=0.20]t},

Ao 214. AAGA AHFE AHH% A [0, 1] o) AAHG 7ol 93]

A EA 7= BHES o)A A F(linguistic truth value)o| kil gk},

o] Tol| true, fairly true, very true, false, fairly false, very false, -+ %
of o3 AYgs eAZE F doem, 7o T oY AR nEEI 9l
ok dojA W gke] HF

o FowmA T ol UEd 4 vk

T

o

f

s, T A wF 0,1] 3 WA W

T= f{rlp, : [0, 1]—>10, 1]}

_13_



T = {absolutely true, very true, true, fairly true, fairly false,

false, very false, absolutely false, undecided}

of W, 9ol TH FAHE ddold Adge 0,119 APl TH T4

i dold AYRE WA T oY AR FAT F Ak

oAA 215. P=‘x is young's Q= ‘T is very young'ollx F =7 A 2

A gts doprat,

o

T 54)E gl AxXFdEeld olu, HAXgA P gk v(P)E
V(P) = thyouny (@) 22 Ao w) v(P)e F 7HA ioer AYze & g
AAZ HAHE wEste AER AT & QAo & Po WY F
V(P) = tyoung (@)= AR 27 HA younge WEHdE JEE dedvan @
T A
sAE HAY G afste Aew AT F vk = AXHA PO Ak
0 (P) = fyouny (€)= youngol AARFolmz MA w7k AXHE youngel 2
Hote A= yEd ¢ Ak
HAWA Q2 HA %0 very youngolW wvery: youngd] WS W3 A7)

= HAAYEAR 283t veryE concentration® & H 5

very young = CON (young) = young®

olmz, AAHAl Qe W&k v(Q)+=

0(Q) = s (@)
o]t}

_14_



wWAlel Mgk A oWl HAHEE AMAE ALE-Fpol] uiel gkelA %
HAE}h, 2 Zadeho HAZT 7]E AXAH(U, N, ©)E 7|Ho g = B

HA A o el gk At g ol vH([18, 210).

A9 216. P, QE AANGAL s, v(P), v(Q)E 77 AAEA P, Q9
Aol st & AE minimumztS FHstE Zoli, VE mazimumk
< Fshe AAtAfeIH

1. ¥4 (Negation) : v(—=P)

A P A ~P= "Pry opynhrola, - Pe] gk
v(=P)=1—v(P)

ol t}.

2. =8 ¥ (Conjunction) : P N\ @

A Pet Q9 =elwE " Pand Q'ola, PA Q9 XYk
v(Pand Q) =v(PAQ)=v(P) Nv(Q)

ol t}.

3. =8 (Disjuction) : PV @

BA Pot Qo =yd> f Por @0l PV Q9 Mg

v(Por@)=v(PVQ)=v(P)Vv(Q)

ol t}.

4. 9FA] (Implication) : P— @
HAGA P> Q= —Por Q¢ 2ong P—->Q9 Agike
v(P—>Q)=v(=PV Q)
=maz {v(=P), v(Q) }
=maz {1l —v(P),v(Q)}

_15_



AA 2.17. F AAHA Pk Q5 A4 P="v= SAH SR Tojtfolal Q=
‘Y AP o R 120|tholy ‘EALH o7 7'aF ‘EAMF o g 12'% ZbZF a9 ]

2rha shA o] W), z =8, y=15¢1 F3 HAAFA] el gE Fahol .

B=)

2 7 12 17

OY LA e R T A e ® 12

L. v(P)=0.8,v(Q)=04
2.v(PANQ) =04, v(PVQ)=0.8, v(P>Q)=04

el 218 AAYF AU, N, ©)E ez dhe Al KE
X FA P, Q, R tjdfe] tlgo] g §H el
1. 23 F(Commutative laws)

PVQ=QVP, PAQ=QAP

2. A (Associative laws)
PV (QVR)=(PVQ)VR=PVQVR,
PA(QAR)=(PNQ)NR=PNQAR

3. # 48] (Distributive laws)
PA(QVR)=(PANQ)V (PAR)
PV (QANR)=(PVQ)N (PVR)

’

_16_



4, o] FFH g ¥ A [nvolution)

5. ®H&5 W2 (Idempotency)

PVP=P, PAP=P

6. 54 =& (Absorption)

PV (PNQ)=P, PN(PVQ)=P

7. &% A (Identity)
PAl=P, PV0O=P

o0

.07 19] 98 S F(Absorption by 0 and 1)
PAO=0, PV1=1

9. = 227kl WA(De Morgan's laws)
—(PVQ)=-PAN-Q
L(PAQ)=-PV-Q

a8y 28 (Law of contradiction)¥ ¥l &(Law of excluded middle)2 A

,‘:‘]:]_ =
L COTT,

o
ol
O
B
&2

v(PA-P) #0, v(PV-P) =1

o
QA A= ST

2.2 HX|[=2|

WFBIANA Agahe v ois Ak A A AR AEE WA

3 ¢ e u= true, fairly true, very true, false, very false 5o & 1}

_17_



B 4 ok B8 @ Faolt WAle A9 2 AT 5 gl wel: ol
4 Ao Yehls o] 9% sk k. old 4§ o4 Hterm se)
bol Abgetn] @Al
ANAEE £24 Aeigtel ohd dod Aegom tehd 5 Ark(s)).

ol

o] true, very true, false, --- 521 Wy ‘Truth’'s =

Aol 2.19. WAe Hegtoz FHap AA o]fe tE HEgks A vF=
Oxl=2 e vlgglo HAHEE oS AFAA UEllle =gA28Ss ¥R =
2 (fuzzy logic) = WA o)A =g g 3o}

&
N
(i
r
=
N
o,
2
e
=
0%
lo
fu
_O‘L
!
'
2
fu
=]

dg WA ALge A,
2AFEC Absste 549 2w A adn dAEdY ARt

-~
[0, 1]aFole] ARel FxAHQ AEgteozgt TdAH = Zlo] ofyE xddoiql

-

Aol A gk true, fairly true, wvery true, false, very false, --- 5 A&
el vebditl. =3 true, fairly true, wvery true, false, very false, -+ %ol
ek dol= ole 7HAR AT ¢ o Zio wel A=A aE e 540

ged g

A WA P="‘r is A9 Aoj# Hegho] 7L w, o] A
I} o] FHATH

rlo
e
(=
)
o
frt
i
dlo

=5

xz is Ais T.

oA 2.20. HA G A dolA W gho] AFH FE ] o o]t}
1. x is high is very true.

2. 3% 100 7}7bE Aotk A Aol

A A 221. HAHA ‘Jack who is 60 years old is old.’2] =22 & gkel o

o] A7 WA olde] A4S tpey go] Aot AS

_18_



jo; z € [0,55],
1
Hola (l') = T e (55, 100]

5 YV
|+ (%)
HA WA ‘Jack who is 60 years old is old.¢] x4 2] gS 1,,(60) =0.59]
t}.

‘Jack who is 60 years old is old.e] Zg|gkoe] true T+= very truee} o] A
oo ® FoAH YAlo Ygs FAALE Hd7|7F ofH A 1A

HAGA L] Aol e gkoe] very trued 75

o

AW A ‘Jack who is 60 years

old is old.)= A4 &7k very trues

)
A
of
R

ol 332 ‘Jack who is 60
years old is old is wvery true’® YERE 4 Ao} oluf, AojF R gho] T X
WAl A el AA=elol g =AW Aegkel sk Lolnu @
=

aHH gge YAEG 2ol HAPA el AoF Helghe]l Eshd HA3
AE9 FX4 g gel thsto] Azbs] ®A}
(1) Jack (60 years old) is old is true.
(i1) Jack (60 years old) is old is very true.
(iii) Jack (60 years old) is old is more or less true.
T2 A A gks At 9kl trued] Wi AEHTFE v o] A

ZH([18, 19)).

0, 0=n=a,
2
n—a < <a+1
N’true(n): 2(1—0,)’ ) a=1= 5
_9olMN=0a a+1< -

‘Jack (60 years old) is old is wvery true.e] WA A oldel] 3t AZ3H<=

=

oo ()8 2o AT A0 AR, i (AN a=0.68 AHEFHA.
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1—2(%}%)7 a;& DY /
2 Yehd very true= v 2ot
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GFJQ{ asys oLl
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Jack is old.e}i= WA} very trued 7hsAd2 01tk Jacke] Hhe]7} 554 A

N—1
1004 Afo] et n:(l +(m—555)j a1, ‘Jack is old.g}= WA 7} very true
d 7hsAdE 919 Al os ALk
29 Y Baldwing HA|&=go A FQ3HA tF= AoHS ‘Truth’ 9
I e A& e s 2ol Aoesla, 19 29 o] yEd F

sk

Q9 222. [10] z € [0,1]91 ol thste], SlolWs Truthe] WE s IRE

o £%FF @he e 2ol Bejwn
@ Hoppue ($> =, @ N/fa,lsc (Zlf) =1- €,
@ /“L’Um’y true (.’L’) - /’sz'm: (LU ) ’ @ :u'u(:'ry false (:E ) — M?fu,lsc (LE ) )
@ /‘Lf()/l?'rly true ( ) N%Zu ( ) @ /"l/fa,i/'ly false ('CU) M;‘ulse (:L.)
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@ :uubsolutel;l/ true ( ) { O i # 1 M(l,bsolut(:i;l/ false ( ) { O i 7§ O:
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6
2
@
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false true
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a9n Y 280 E poed W S A 4 g

(very )" true — absolutely true (x#
( (v#

very )" false— absolutely false (x

fairly)" true — undecided

0)

1)
( (x#£0)
(fairly )" false — undecided (x#1)

2.3 HA|=2| HLkxt

Aol A Ao Aelgre] waE AAEA BA, =7 F
5ol WAke] AaAe] thshe] HHwA.

Ao 2.23. AA A gkel WAl WER F el HAEA A st
‘vis AisTp = Pis 1p’, ‘yis BisTy = @ is Ty ©]i

np = pax), ng= pp(y)eta skAh.

127
(1) doRe el ¥4 @ —w(P)
@A P ois Tp' o] HAL P ois not Tp'R AGJStH P is n7p’e] XY gh
v(Pisnot 7p)=p_, (np)=1—p_(np), np € [0,1]
ojt}.
(2) HAEe B4 v (=P)
WA P ois 7,9 BAS ‘not Pis t, % AW, wP is 1,79 da]ghe
v(not Pis mp)=p, (1 —1p)
ojt}.
2. =8l Pand
Plis 1o Qs To'd) =HRE ‘Pand Q is Tpand T2 FHAFE1

v (P a'nd Q> = 7—P and QE]—J—L —8]'X]’
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fr, o) =mazx {p, (np) A p. (ng)t, Vn €[0,1]

e N lg=1
e, g € [0,1]

3. =% : Por Q
Pis mp'9 ‘Q is Tp'9] =YHFE Por @ is Tpor 7o' FHFEHaL

v(Por Q) =14, oebil a7k

W, ) =maz {p (np) A p (ng)}, ¥n €10,1]

np N Ne=n
Np. Mg € [0.1]

4. A P —Q

‘If Pis 7p then Q is 7o' ‘P—Q is 7p—> 79’2 FHFsL v(P—Q)=
Tpooetal 8kAF A AN gt o0 If w is P theny is Q.2 o9 A A
shi=ifel whep vheFetA el

oA 224. Az AF X={0, 0.2, 0.5, 0.8, 1.0} A Adojx &gt
true 2t very falseE v o] 7}ASAL truet very false2] Wi 4 =

Z}—Z}— Mf,y waﬂ_ﬂ —5‘]—X]‘

llt(o):Of llt(O.Z):O.Z, llt(O.S):O.S: llt(0.8):0.8, u;(l):].
1, A0=1, 1,£0.2=0.64, 1,40.5=0.25 1,£0.8=0.04, 1,A1)=0

o] W true A wvery falser= 9] 223 &} v} o] T3kl ¢ w4
STE g9t ROl 2272 kAL
et Ad X 94 0.2¢0 s AAkshd,

10 A0.20= ( V ,0.2A1,42) vV VvV (uw)An,£0.2)))

ze X we X

=0.2V 0.64
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= 0.64

ol t}. whhA,
HineA0)=1, N A0.2)=0.64, 1,0, £0.5)=0.25,

W, A0.8)=0.04, 10, A1)=0-
A 22490 = true A wvery false = very false”7} 3 H 3o},

w3 2o o trueVoery false, 1A (1 — true+very false),
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wy : 10,1] < [0,1]— [0, 1]

(. A) — pr(n.A) €[0,1]

Aol 3.1. [6] ()l st A Ao tay) 2
(i) Lukasiewicz rule @ p;(mA)=1A (1 —n+X)

(ii) Fuzzified binary logic rule : p;(n,A) =(1—n)VA
(iii) Max-min rule : p; (7, A) = (AX)V (1 —n)

. 1 A>
(iv) N1(77;/\):{/\2 /\<77?7

1, A>
(v) u;(mA)Z{O’ N

)

(vi) u,(m):m%

2 Gi)T(vi)el 2 ZE 1y 39 #Zrh

1 I_l:l 1

0 > 0 0

1, A> 1, A=
pr=mAXN)V (1=n) Mf:{,\’, /\<nn “’:{O, A<n77

a9 3. NS WS R @ p(nA) e 2=
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modification)©] 2t 12 gk},

P =zis A"
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Ask vl Hor g v HA WA v is A% AT A

A g del og A9 A4 tg Aol o3 o] FolAth,

9 Ao Ad 9w Fgt py(e)S Ak A 01w Do o
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A A 3.2. [6] O i gd e dojth o7|H o—true puyl(r)e] gk
= UErdid
1. o —true = trueol™ A" = Aot}
2. 0 —true = very true°l™ A’ =wvery A o]t}
3. o — true = very very true 1 A’ = wvery very A °]il,
o —true = (very )" trueol™ A" = (very)" A o]t}
4. o —true = fairly true°l™ A" = fairly A o]t}

5. 0 —true = false(B== not true )o|™ A" = not A o]t}
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A A 33. [6] vh=2 Baldwin®] HA=gfol A e gheid o] o o]t}
@ v (tall/ very tall) = very true

@ v(ris A/xis A) = true

@ v(zis A/xisnot A) = false
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Tau () =v(u is Alu is A")(n)
=Vo(uisA4)(x)

re X
v(uisA)(x)=n

= dojdnh. zela (A Dell gk AejeksAbd 17 FoAAdE wis Bol

3 WA WY T35 max —mingAd ol 28}

Tp=v(w is B)(\)

=V At,,, (M) Ap(n A} (3 € fo.1])
n < [0,1]

2 oy, 18w Ao w AR e Bako w is B is 7,9 59
Ae

wis Blolehz Age @A Ak o3 Ausd v 2

v(u is Alu is A") = 74,009,
v(w is B) =1p

Sow o is B

Aol o @ A FeAnE dAs g 2,
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(uw is A)D(w is B)

uis A

v(u is Alu is A") = very true o9,
v(w is B) = very true

T w is very B

1 A=
2. ,UI(TI;/\):{X} /\<n7]?l 73%

(v is A)D (w is B)

uis A

v(u is Alu is A ) = true o4,
v(w is B) = true

“wis B

1 A=
3. ,UI(TI;/\):{X} /\<n7]?l 73%

(uw is A)D (w is B)

uis A

v(u is Alu is A") = fairly true o4,
v(w is B) = fairly true

w is fairly B

4. (o AN)=1A(1—n+X) Sl A%
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(uw is A)D(w is B)

uis A

v(u is Alu is A") = absolutely false o]%,

v(w is B) = undecided

. no restriction on X of w

5 u;(mA)=1A1—=n+X) <l AS

(v is A)D (w is B)

uis A

v(u is Alu is A") = very trueo)™,
v(w is B) = almost fairly true

Sow is almost fairly B

A2 42. (6] 99 3.100 pp Z A GFA o A9 FE Ao
e £ 17 25,

- .
very true true fairly very false false fairly false

2] true
1) undecided | undecided | undecided
(i) undecided undecided undecided

(iii) --- undecided undecided undecided
{iv) undecided undecided undecided

very true fairly true | undecided | undecided | undecided
* . almost . . .
fairly true (fairly true, undecided | undecided | undecided
aily true

% LAY 22 4w

(v)

(vi)
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almost . . .
(viii) true fairly true undecided undecided
very true
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N
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(AA 1) (uisA) D (wis B)

(AA 2) (wis B') is true

o714 A= AARAYE X AARLAGe|n B, B'e AANGE Ve HALE
o]},

WA wis B olgtE 744 sl wis Bol W ARk 75 B 1Y
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i)

A

FridS Fsk

T (N) =v(wis Blw is B")(\)
=V ov(wis B') (y)

ye vy
v(wis B)(y) =\

=

= dojdn aga (A Dell gk Ageatd I 7F FoAE w is A

3t HA e gk 745 mar —mindAdd 9]

7,=v(uis A)(n)

=V Au, X)) Ap,, (N (e lfo.1])
A e [0,1]
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(uis A) D (wis B)
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2 4 very true true fairly true \%gfge false f?aillilsﬁé
(i) undecided undecided undecided
(i) undecided | undecided | undecided
(iii) @® @ @
(iv) undecided undecided undecided
(v) undecided undecided undecided ‘%zfge false f,gfglssé
(vi) undecided undecided undecided

%3 )~ (vi)el Aolel oig hs FEdan
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. 12 Tk AAAQ AMS fsE daefFol [12]0] ATfEe] itk o

714+ mathematica® AH&dte] Bt} Aegt g =& Afsiith. WA, 99

=

T 39 Dol st BRI very true, true, fairly truecl] wI ZA}r}
undecided?l 735 Z+7F 2= 2 Jepd o83 g

0.5

) undecided

very falseQl 795 YepW ofefjo} 2}

0.4 0.4 0.4
.......... 0.6 0.6
(1) (ii) (iii)
0.4 o
Y A e A
(iv) (v) (vi)
A 28 F (vl gk A3 FEAAC e HEH E oAHoRE F
dafjar, =g 151l 1HEES A AldstA et 1 EE YEuY tae
Fade S

jAln_l:=If[n<x, 1, If[n>x, x]]
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ajlx_I:==(x-1)"2

kj4[n_]:=Min[(x-1)"2, j4[n]l;
lj4[n_]:=Table[kj4[n], {x, 0, 1, 1/1000}]
pj4ln_l:=Max[lj4[n]]

p=Plotlpj4[n], {n, 0, 1}];

j=Table[Plot[jd[n], {x, 0, 1},
DisplayFunction—>identity], {n, 0, 1, 1/10}];
Showlp, jl;

1
\
| ]
e
0.8 ‘ P
P
~
>
0.4
0.2 '
0.2 0.4 0.6 0.8 1

p=Plot[pj4ln], {n, 0, 1}];
j=Table[Plot[j4[n], {x, 0, 1},
DisplayFunction—>identity], {n, 0, 1, 1/20}];

T LJ/L,/JJ,,,,,

0.4

Showlp, jl;

0.8

0.2 S

0.2 0.4 0.6 0.8
p=Plotlpjdln], {n, 0, 1};

j=Table[Plot[j4[n], {x, 0, 1},
DisplayFunction—>identity], {n, 0, 1, 1/50}];
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Showlp, jl;

0.8 ‘ ‘

0.6

v
0.4 s

0.2 |

0:2 O.‘4 O.‘6 0:8 l

o] 714 jAln_1&= Aol 319 (v)AS Aest 2ol gjlx 1= 7 gkol wery
falseZ Yeple (z—1)%9 540tk kidn 1= srbe] nel ghel st
Aln_13 gilx el minimumgks sk Aelal, ljidn_le= ZF nel gkl
el xo] W9 ol dAT HFo® minimumts et 1AL tabled)
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<Abstract>

Approximate reasoning using truth function mapping

Mathematical logic is two-valued logic that a truth value 1is
represented by either true or false. But we use multi-valued logic
generally in daily life. Fuzzy theory is based on the multi-valued logic.
Fuzzy logic 1s a field of fuzzy theory and deals with fuzzy propositions
that their truth value comes out various types. Especially, approximate
reasoning 1s the process obtaining a conclusion proposition from some
given fuzzy propositions.

In approximate reasoning, there are generalized modus ponens and
generalized modus tollens which are generalized by modus ponens and
modus tollens in two-valued logic, respectively. Baldwin suggested
approximate reasoning using truth function mapping. In this paper, we
introduce basic properties and Baldwin’'s method for approximate
reasoning. We propose two truth function mappings for approximate
reasoning. It is shown that approximate reasoning using these truth
function mappings i1s better than that using known six truth function

mappings containing Lukasiewicz’s truth function mapping.
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