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Abstract—We consider fuzzy inference of the form “if - - - then Consider fuzzy inference
" 4f ... then--- else--- "and “if --- and/or --- then--- ",
In this paper, we consider fuzzy inference for logical constructs If x is P theny is Q elsey is R

developed by Muzumoto. We propose fuzzy inference applying .
on logical constructs using our method. We have shown the fuzzy X IS I
inference method satisfy intuitions under several criteria.

Index Terms—fuzzy logic, fuzzy conditional inference, fuzzy yis?
intuitions

If x is Demand therx is Profit elsex is Loss

. INTRODUCTION x is very Demand
Zadeh [11], Mamdani [1] and TSK [6] proposed fuzzy

conditional inference for fuzzy propositions. Fukami [2] y s ?

proposed fuzzy intuitions. Fukami [2] adapting the Godel

and Standard sequence methods to prove fuzzy intuitions.

The fuzzy conditional inference new method is used to prov¢, SoME METHODS OEFUZZY CONDITIONAL INEERENCE
proposed fuzzy intuitions. We shown the our fuzzy inference . .

method satisfy all the intuitons under several criteria"€ fuzzy conditional propositions of the form "if (precedent
using new method for the fuzzy propositions containing2) then (consequent part)”.

“and/or "and “if - -- then-.. else-.. ", N ) o
Zadeh [10] fuzzy conditional inference is given as

If X is P theny is Q if z;is A; andzg is Az -+ z, is A,, theny isB

xis P, =min{1,1 — min(A;, Ao, --- , A,) + B}

yis? Mamdani [1] fuzzy conditional inference given as
A— B=={Ax B}.

If x is Supply thenx is increase Profit if 1 is Ay andzy is Ay --- @, IS Ay, theny isB

x is more Supply =min{min(Ay, As,--- , A,), B}

yis? The consequent part is derived from precedent part for fuzzy
conditional inference when the relation between A and B is

Type-2 not known given by [8].

If xis Pandxis Q or xis Rthenyis S

xis P, andx is Q, or xis R; if xis Atheny is B={A x B = A}={A x A}={A}
[ if 1 is A; andxs is A; and--- andz, is A, thenyis B
yis?

= min{AhAg, oo 7An}
If x is Supply orx is Demand andk is Price thenx is

increase Profit if 1 is Ay andxy is A; and--- and z,, is A, theny is
X is more Supply ox is very Demand anda is more Price B={min(A;, As,---, A,)} (3.1)
EE— if xis A theny is B= {A} (3.2)
yis? Joa(@) = [ up(y) = [ pa(z)

Type-3



I1l. Fuzzy INFERENCE ONFUZZY INTUITIONS if xis Pthenyis S
. X is P
Fuzzy plausibility

Plausibility theory will perform inconsistent propositionsy is

into consistent. textitS;
Generalization Criteria-2
pvaVvr u=p,u if Xxis P’ thenyis R
pvagvrp=q,u X is Py
pvagvrnu=rpu
yis Ry
Specialization
PAGAT, f=p, jo IV. VERIFICATION OF FUZZY INTUITIONS USING NEW
PAQAT, =0, p Fuzzy INFERENCE

AN QA T, u=r, C . . L
pha aEs The fuzzy intuitions are give for Criteria-1.

Consider fuzzy inference Type-2
y P TABLE |

. .. . . . FUzzY INFERENCE FORCRITERIA-1
The fuzzy inference is given for Type-1 using generalization

and specialization Intuition Proposition Inf_erence
-1 Xis P yisQ
. . -2 yisQ xis P
If xis Pthenyis S -1 x is very P y is very Q
X is P, 11-2 y is very Q X is very P
-1 X is more or lesf vy is more or lesx)
- 11-2 y is More or lesQ is more or lesP
yis Sy IV-1 X is notP y is notQ
V-2 yis notQ X is notP
If xis Qthenyis S
Xis Q1 Verification of fuzzy intuitions for Criteria-1
Yy is 51 . .
4.1.1 In the case of intuition I-1
If xis Rthenyis S Po (P~ Q)
X is R, = [ ue(z) o (f pp(z) — [ 1o(y))
E— ConsideringP — @ =P
yis S1 ConsideringQ = P
_ _ = [ 1) o ([ ne(y))
Confider fuzzy inference Type-3 = [ugy) A ([ uo(y))

Using specialization
The fuzzy inference is given for Type-2 using generalization = [ 1o (y)
and specialization =yis Q
intuition I-1 satisfied.
If xis Pthenyis QelseyisR=

If xis P theny is Q v If x is P’ theny is R 4.1.2 In the case of intuition I-2

P—-0Q)oQ
_ _ = ([ ue(x) = [ 1) o [ ey
If xis P thenyis Q ConsideringP — Q =P
Xis P Considering@ = P
— = [ e(x)) 0 [ pp(z)
yis @ = [ ue(@) A [ pp(z)
Using specialization
If xis P’ theny is R = [ pp(x)
Xis P =xis P

intuition 1-2 satisfied.

Yy is Ry . ",
From fuzzy conditional inference Type-1, Type-2 and Type- 4.1.3 In the case of intuition II-1
3, the two criterions may be given as veryP o (P— Q)

Criteria-1 = [ tweryp(2) O ([ pp(2) — [ 1o (y))



ConsideringP — @ = P 4.1.8 In the case of intuition V-2
ConsideringQ = P (P — Q) onot Q

= fuve'ry@(y) 0 (f /LQ(‘I)) = (f MP(«T) - fﬂveryQ(y)) Y] f,u/notQ(y)

= fﬂveryQ(y) A (f /’LQ(y)) ConsideringP —~ Q=P
Using specialization o
= [ u (v) Considering@ = P
y is very Q = [ 16(2)) O [ fnore ()
intuition 11-1 satisfied. = [ up(@)) A [ pnowe(x)
Using specialization
4.1.4 In the case of intuition 11-2 = [ pnote(z)
=x is not P

(P—Q)overyQ

= ([ up(@) = [ pweryo()) 0 [ no(y)
ConsideringP — Q =P
Considering@ = P

intuition 1V-2 satisfied.

Criteria-1 is satisfies I-1,1-2, lI-1, 11-2, 1lI-1 and [1I-2, V-1,

IV-2.

= f,up(x)) 0 fﬂveryp(x)

= [ 1p(2)) A [ pweryp(2) The fuzzy intuitions are give for Criteria-2.
Using specialization

- f.”“”yp(x) TABLE I

=XIS very P o FuZzzY INFERENCE FORCRITERIA-2

intuition 11-2 satisfied.

Intuition Proposition Inference
4.1.5 In the case of intuition IlI-1 r-1 xis P’ yis R
I'-2 yisR’ X is P’

more or les o (P— Q) -1 x is very P’ y is veryR

= f,umf”’e"”essp(x) o (f up(x) - fMQ(y)) IIIII’_-21 X is )r/nISr(\e/eo?l IIZSF y isxrrzsosleeg/rFl,esR
ConsideringP — @ =P nr-2 y is More or lessR is more or les$’
ConsideringQ = P V-1 x is notP’ y is notR

— fﬂnloreorless@ (y) o (f 110 (1_)) IV’-2 yis notR X is notP

? fﬂmore_or{essC_Q (y) A (f NQ(y))
Using specialization Verification of fuzzy intuitions for Criteria-2

= fﬂmoorlessQ (y) . e f f ,

—y is more or les) 4.2.1 In the case of intuition 1 P’ o (P’ — R)

intuition 111-1 satisfied. = [up(z) o ([ pp(z) = [1r(y))

ConsideringP’ — R =P’

4.1.6 In the case of intuition 111-2 S
s ConsideringR = P’

(P — Q) o more or less Q = [ ur(y) o ([ 1r(y))
= (f MP('T) - f,umoreorlessQ(y)) 0 IMQ(ZD = fMR(y) A (f IU’R(y))
ConsideringP — @ =P Using specialization
Considering@ = P = [ur(y)
= IMP(:L')) (¢ f/ufmoreorlessP(x) =y isR
= [ pp(@)) A [ fimoreortessp(2) intuition I'-1 satisfied.
Uslng specialization 4.2.2 In the case of intuition I'-2
- f,umoreorlessp(x)
=x is more or less P (PP - R)OR
intuition 111-2 satisfied. = ([ pp(x) = [ur(y) o [ pr(y)

Considering P’— R =P’

4.1.7 In the case of intuition V-1 ConsideringRt — P’

notP o (P — Q) = [ up(x)) 0 [ ppi ()
= [ ttnotp(x) O ([ pe(z) = [ 1o (y)) = [ upr(2) A [ pp(x)
ConsideringP — Q@ =P Using specialization
Considering@ = P = [pp(2)
= [ tnot@(y) 0 ([ po(z)) =x is P’
= [ bnot () A ([ 1o(y)) intuition I-2 satisfied.
Uslng specialization 4.2.3 In the case of intuition II'-1
- fﬂnotQ(y)

=y is not Q very P o (P’— R)
intuition 1V-1 satisfied. = [ pweryp (z) 0 ([ pp (z) = [ pr(y))



ConsideringP’ — R =P’
Consideringk = P’

= fuve'ryR(y) 0 (f MR(y))

= [ toeryr(y) A ([ 1r(y))
Using specialization

= [ toeryr(y)

=y is veryR

intuition II'-1 satisfied.

4.2.4 In the case of intuition 1I'-2

(P" — R)o very R

= (f 1204 (.’K) - f;U'R(y)) o fﬂveryR(y)
Considering P'— R =P’
Consideringk = P’

= f/LP’ (x)) 0 fﬂveryP’ (x)

= fNP’ (.CE)) A f.UJveryP/(I)
Using specialization

= fﬂveryp/ (CL’)

=x is very P’

intuition 1I'-2 satisfied.

4.2.5 In the case of intuition I1I'-1

more or less P’ 0 (P— R)

= fﬂmoreo’rlessp’ (1’) 0] (f ,U/P’(:E) - f/J'R(y))
ConsideringP’ — R =P’
ConsideringR = P’

= fﬂmoreorlessR(y) o (f }U'R(y))

= fﬂmoreorlessR(y) A (f NR(y))
Using specialization

= fﬂmoreorlessR(y)

=y is more or lesR

intuition 1lI’-1 satisfied.

4.2.6 In the case of intuition I1I'-2

(P’ — R) o more or less R

= (f Hpr (.’L‘) - f,U/R(y)) Y] fﬂmoreorlessR(y)
Considering P— R =P’
ConsideringR = P’

= IMP’ (.’E)) o f/ffmoreorlessP’ (CL’)

= fMP’ (.’E)) A fﬂmo’r‘eorlessP’ (LL')
Using specialization

= f,umoreorlessp/(m)

=X is more or less P’

intuition 1I'-2 satisfied.

4.2.7 In the case of intuition IV’-1

notP’o P — R)

= [ tnoter(z) 0 ([ pp(2) — [ 1r(y))
ConsideringP” — R =P’
ConsideringR = P’

= fuveryR(y) Y (f MR(y))

= [ ttnotr(y) A ([ 1r(Y))
Using specialization

= fﬂnotR(y)
=y is notR

intuition 1V’-1 satisfied.
4.2.8 In the case of intuition 1V’-2

(PP —-R)onotR

= ([ up(x) = [ 1r(y)) O [ tnotr(y)
Considering P— R =P’
Consideringk = P’

= [ up(x) O [ pnotpr ()

= fﬂP’ (z)) A fﬂnotP’ ()
Using specialization

= fﬂvveryp/(x)

=x is not P’

intuition 1V’-2 satisfied.

Criteria-2 is satisfies I'-1,I'-2, 1I'-1, 1I'-2, 1II-1, 1II’-2,IV’-
1 and IV’-2.

V. APPLICATION TOFUZZY INTUITIONS

The Business intelligence [3] needs reasoning. The Business
data is defied with fuzziness with linguistic variables.

If x is Demandtheny is Profit elsey is Loss

If x is Demandtheny is Profit v If x is not Demandthen
y is Loss
Which is given as

If x is Demandtheny is Profit

If x is not Demandtheny is Loss

If x is Demandtheny is Profit
Xis P;

Yy is Ry
Consider the fuzzy data sets for production The fuzzy

TABLE Il
Fuzzy DATA SET DEMAND

[ Ttem No. [ Denand]

Item1 0.3
Item2 0.5
Item3 0.7
Item4 0.8
Item5 1.0

conditional inference using is given by
if x is Demand then x is Profit
The fuzzy conditional inference using (3.1) given by The

TABLE IV
Fuzzy DATA SET PROFIT
Iltem1 0.3
Iltem2 0.5
Iltem3 0.7
ltem4 0.8
Item5 1.0




fuzzy conditional inference for Criteria-1 is given by [2]
(3]
(4]
TABLE V 5]
FuzzY CONDITIONAL INFERENCE
ltem No. | -1 | 1.2 | -1 | 12 | -1 | -2 | V-1 | V=2 6]
fteml | 0.3 | 0.2 | 0.09 | 0.09 | 55 | 055 | 0.7 | 0.7
ltem2 | 05| 05| 025| 0.25| 0.71| 0.71 | 05 | 05 7]
ltem3 | 0.7 | 0.7 | 049 | 049 | 0.84 | 0.84 | 0.3 | 0.3
ltem4 | 0.8 | 0.8 | 0.64 | 0.64 | 0.89 | 0.89 | 0.2 | 0.2
ltem5 | 1.0 | 10| 1.0 | 1.0 | 1.0 | 1.0 | 0.0 | 0.0 [8]
If x is not Demandtheny is Loss 9]
X is Py
[10]
yis Ry
The fuzzy conditional inference using is given by (11]
if X is not Demand then x is Loss [12]
The fuzzy conditional inference using (3.1) given by The
TABLE VI
Fuzzy DATA SET LOSS
Item No. | Loss
Iteml1 0.7
Iltem2 0.5
Iltem3 0.3
Iltem4 0.2
Iltem5 0.0

fuzzy conditional inference for Criteria-2 is given by

TABLE VI
FuzzY CONDITIONAL INFERENCE

ftem No. | -1 | -2 | I-1 | 12 | 1IP-1 | 0r-2 | V-1 | IV'-2
Ilteml 0.7 0.7 | 049 | 049 | 0.84 | 0.84 0.7 0.7
Item2 05| 05| 025|025 071 | 0.71 0.5 0.5
Item3 03] 0.3 ] 0.09| 009 | 0.84 | 0.84 0.3 0.3
Item4 0.2 | 0.2 ] 0.04| 004 | 055 | 0.55 0.3 0.3
Iltem5 0.0 | 0.0 | 0.0 0.0 0.0 0.0 0.0 0.0

Similarly, the fuzzy conditional inferencing be computed
If x is Supply orx is Demand andk is Price thenx is
increase Profit
x is more Supply ox is very Demand and is more Price

yis?
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