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(Vague Set Reasoning using Extended Fuzzy Pr/T Nets)
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NS BEPY, LAY FE, 848 WA PYTUE

Abstract The certainty factors of the fuzzy production rules and the certainty factors of fuzzy
propositions appearing in the rules are represented by real values between zero and one. If it can allow
the certainty factors of the fuzzy production rules and the certainty factors of fuzzy propositions can
be represented by intervals, such as vague numbers between zero and one based on vague sets, then
it can allow the reasoning of rule-based systems to perform fuzzy reasoning in more flexible
manner{18]. we are also proposed an efficient algorithm to perform vague set reasoning automatically.
This vague set reasoning algorithm allows the rule-based systems to perform reasoning in a more
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flexible and more efficient.
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B=<[(az, bz, c2); ns), [az, by, c2); nal>,
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=<[(arxaz, bixbz, cixcz); Min(l, us)], [(arxas,
bixbg, cixca); Min(ug, 14)l>
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P¢} AE £9] Parent®} AncestorE HAET D, J
283 M David, John 281 Michael2 z}2t H4)
g}, dloM AHEEhe AATFEL R Reolth

R=(Ri, R}

Ri: P(xyy) — Axy)

(11=<[(0.80, 0.90, 1.00); 0.80; 0.90]>)

R P(x,2) A Alzy) — Alxy)

(12=<[(0.70, 0.80, 0.90); 0.70; 0.801>)

P53 POM)S EA=7F 742 13=<[{0.80, 0.85,
090); 0.80; 090> 1=<[(0.70, 075, 0.80); 0.70;
0.801>¢} Apadolgtx 7HAgTE A=0.28kT kA E9lo
£ “Who is/are the ancestor(s) of Michael?”. Z,
AxM)olth d71olA FazeE 15=<[(1.00, 1.00, 1.00);
1.00; 1.00I>°ltk. o] d¢} EFPNE3S BAgHLS 2
g 169 (a)¢} (b)ell ik

oo it ddsrt e ARG e 2o
(1) U(Parent)={u(81)=((D,]),x.y),(D/x, J/¥)13),

u(62)=((D,1),(x,2),(D/x,J/2)T3),
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T &5
(x.M)T
O
{x.y) (zNy) A P
T b T tc =t Gyo -(xy)
(xy xz), ol xY)Te-(zy)  -(x.2)
iy ts 0 (D)t
ta 0 (J.M)Ta
53,2/ w.M) ts —-(x,M) 0
Ts 3 t4—— T4

(a) EFPN ¥38 (b) FAHIE C
1¢ 16 EFPN ®&3 FAl3lg

w(09)=((JM),(x,y),(J/xM/y)14),
u(@9)=((JM),(x,2),(J/x,M/2)14)}
(2) U(Ancestor)={u(05)=((x,y),(x,M),(M/y)Ta),
u(O6)=(((x,y),x,M),((x,¥),(z,y)),(M/y,2/x)15)}
G719 1.3 wE 0 w7t AYE W A AL
= A Falweltt
Fold oo it FduTdEY HYPL FAES o
g3tod ol 4 (13)7 o] EEY 4 Utk

) A P
tt| w 0 0 0 0 x.¥)T -(x.y)
bt | 0 T 0 ywe-zy) -2
tla| 0 0 w6 O O 0 D)t
tte | 0 0 Ta O] 0 (J.M)Ta
tsTs | 0 0 0 w5, -(xM 0
4
A

WML | UXMYIT BT, 0 0w 0} UMusL
tald/x,M/Z) T2 ® TattaTy 0 (U/x.M/2)Te®@1s 0 Ta OE(J,y)1:2®n—(M,y)u
1D/, /YT ®@tattsTs | (D/x.JIVITI®T3 0 3 0 0 (D,J)T1®Ts
t2{D/x,J/2) T2 ® Ta+aTy 0 (O/x,J2)t®13 T3 0O 0%(0,y)1:2®1:3—(J.y)1:3

ts7s 0 0 0 0 T kM
{
. A
1 (/X MAY )T @ Tat T+ (J/x.Mfy) 0 0 < (J/x) 0
ts(U/X)T1 B T4®Ts T1Q7Ts 4 T1®T4®Ts
ol M2 T B Tatars 0 (Jr/l‘gt/f) o w0 “_m‘;ﬁf‘

D,

1 (DA%, ST O THsTa ‘2{ ’;‘t/;” 0 w0 0 T(‘ ®J,gs
UMY (TsB (T B 1)) @< (2
,2,2):1.00:1.00]>+
LA IDMNLB@mET| (M) a0y e
N@<[(2,2,2):1.00:1.00]>+ (T®(1:OT4)) 5<[(2‘2 5 (@S ®3<[(2‘2 v o
EMY(dm@T)@<((222) | @<[222:1 | 0. Ut @<((2.2,.2):1 4 0011.0015®
11.00;1.00]>+teTa+ .00:1.001> '% .00:1.00]> : 'T'®t
t5(0/%) T2 @ Ts®(TsB(T: ®7)) @< 2 28
[(2.2,2):1.00:1.001> L N

4] (13)
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t1"1’1®’€4
ta] O
Ti=t3 0

ta| Ta

—

(L@ (1@t @< (2,
2, 2); 1.00: 1.00]>

=

tof 2, 2); 1.00: 1.00]>]
®‘[2

(1B (1@ T @<L (2,
2, 2); 1.00: 1.00]>

24 Ts

ts| 2. 2): 1.00; 1.00]>]
RBTBTs

[(t:® (1, @TN <[ (2,

[(za® (T ®1)) O<[ (2.

HEAGGB =R £ZEHO P §8 A 2 A A9 B(2069

T My T ®1e=<[(0.80, 0.90, 1.00); 0.80; 0.901>®<{(0.70, 0.75, 0.80); 0:70:
0.80]>=<[(0.56, 0.68, 0.80); 0.70; 0.80]>

14=<[(0.70, 0.75, 0.80): 0.70; 0.80]>

1 ®T®Ts |HT@T®T=<((0.80, 0.90, 1.00); 0.80; 0.901>@<[(0.70, 0.75, 0.80); 0.70;
S MM 0.801>®<((1.00, 1.00, 1.00): 1.00: 1.00]1>=<[{0.56, 0.68, 0.80): 0.70; 0.801>

(UMY TR QTB<[(2, 2, 2% 1.00; 1.001>=(<[(0.80, 0.85,
0.90): 0.80; 0.90}>®(<[(0.80, 0.80, 1.00); 0.80; 0.90]>®<[(0.70,
0.75. 0.80): 0.70: 0.80]>))@<([(2, 2. 2); 1.00; 1.00]>=<[(0.68, 0.77,
0.85); 0.70; 0.801>

(D/x. /2 (MIY) (1B (T ®@T)) @<[(2, 2, 2); 1.00: 1.00]>)®,=<<[(0.68,
0.77, 0.85); 0.70: 0.80]1>®<[(0.70, 0.80, 0.90); 0.70: 0.80]>=<[(0.48,
0.62, 0.77); 0.70: 0.80]>

(MY TB (T ®T))@<[(2, 2, 2): 1.00: 1.001>=<[(0.68, 0.77. 0.85);
0.70; 0.80]>

(t4=<[(0.70, 0.75, 0.80); 0.70: 0.80]>)

O/ (TB(u@TNO<[(2, 2, 2); 1.00; 1.001>]91.Q1=<[(0.48,
0.62, 0.77): 0.70; 0.80]1>®<[(i.00. 1.00, 1.00%; 1.00: 1.00}>=<{(0.48,
0.62, 0.77): 0.70; 0.801>

4 (14)

2% EWAN -5 TE o 22 2 (1498 ¥
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Ti(ts)} Te(ts)oll A (J/x)<[(0.56, 0.68, 0.80); 0.70;
0.8301>9F (D/x)<[(0.48, 0.62, 0.77); 0.70; 0.801>E &
Z det Yol AxMel diF 2 A(JM)<[(0.56,
0.68, 0.80); 0.70; 0.801>} A(DM)<[(0.48, 0.62, 0.77);
0.70; 0.801>°lt}. Jack® Davide Michael®] &4
& A3, Jackel Bt} © Michael® 4% A 2t
ojife] =& <[(056, 0.68, 0.80); 0.70; 0.80]>°]
L2l .

5d 8
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