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Abstract:
gral truth degree theory of formulas on[0,1] can be founded in MTL. However, the logic pseudo-metric space defined by the inte-

The semantic properties of logic systems MTL induced by regular implication operators were disscussed, the inte-

gral similarity degree between formulas cannot always be constructed. Moreover, those logic systems which could construct such

pseudo-metric spaces have the same properties,i.e. all the logic operators are continuous in terms of pseudo-metric, then a possible

framework about approximate reasoning is formed in those logic systems.

Key words:

1 5|5

ASOH 4 B ASORA 1 1l 1) SR Sl , T 45 45 R 1) 2
RS SO HE B A B0 TR A ARZ 28 AR
AR P S5 i 1 A A [ L U 25 R 51, — 8
LHEWAR T T A 2 2 00 T I8 2 2 TR T i
BT AR AR A, D b e TF A S T B
JHBHCAE T AT A SRS 1 B v #1375 18G4 AR e
JEVAL AT 22 S SR, o — 2R R
BPAT 5500, 1] b i 20 3% S = F R A BT 114 260006 551
FK—IEM S 728 ARZ IRV T Ak =
PRI s R A R~ 87 MR 4 R MITL 7 4
7 TP B 3R 48 ) 5 46 PR 1021 56 T U T Y
PEBT, SRk A 1R & 1Y LA el i, SR [22]
Xt UL BN B R G Lk, Godel, Goguen, Kleene,
Zadeh Fl L™ FHZEMEZS 0] L5 A Lebesgue M B , i HH

Wik H 1#1:2009-03-21; & 7] B 1 : 2009-08-13
HEWH  ERK A RPEE LRI H (No. 10771129)

regular implication operator; measurable; integral truth degree; logic pseudo-metric space;continuity of operator

TR RGO L2 A T i HERAR IR
B A nT DLt R G ST ) 58 O T A
IO 2R 48 2 T BRI X (e o 23k =0 L
b b RN ZERA TR X2 R 2 R AT B T 2
TSR H R AR —F 00 A SCI B ST T 203
TR RAARR B, X — R 7 9 L&) i 1 o, 7
BT — A Y 4518 — 15 7o 1 2 = AU L 1Y 12 A
AYEMTL A AR AT A T X — 45 eIk
TIE, A (R SRR B2 AL B AR A AR 18 SO ) B AT LIz
TR T D ZE 3R 53 5 i X 7 14 2 B AR G TR AR L
AT — 2% F B IENZ A R 58, i B e e
SO IR AR BLRE DR s S, 7 B A7 o~ R 1B
SR BE A5 8] A3 T AR O S (0] _E A R s
YRS RAFIE BT, NI SE— MBI T Ao 3 2 = f i T
XN R S8 MTL AE T 7 TR 5



498 H +

EE ' 2010 4F

2 EaEniR

EX 1M #@:[0,117>[0.1]
Moa,b,c€[0,1]08F,8

(i) a®Rb=bRa;

(1) (a®b)@c=a®(b®c);

(i) exl=a;

(V) Bb<ce,ll ab<aRc.
NFRQ AL, 1] E =, FBIFR ¢ - A1

EX 2 =gk @ 2o LR, R T A
aGEO,l],ﬁfa(i\e/lb,-) = L\e//u(bi).iiiiﬁ,(x) = a®x.

W P @IE0,1] LA ESE R = i, 1E

=

[0,1] b3 X ZotisE—~T
b—>c=Vix|x®@b<cl,x,b,c€[0,1].

ST InRRER, sk

Iy

(1) a@b<cHHMN a<b>c, I>-5x5N
PEBEXT ;

(i) b>e=15HAY b<c;

(i) asb—c BHMN Y b<a>c;

(iv) a=>(b—>c) =b—>(a>c);

(V) 1=>c=c;

(vi) b—’i/e\lc,; = /e\/( b—>c;), (L\e/lbi)—>c = ,-/e\/( b/—>c);

(Vil) b—>c KT ¢ HFEEHT, T b HIHHE .

BN 3 P 0,1] FITITIEE,
A B g B Cit ) — (Vi) R A [0,1] ERYIE
JLUE: R R

EX 4B mETARE S B H 0L I
(®,~, MHIABRRBCY 2R AXE, ik F(S). K
(@, =) WHEREXT.

F1P BT . ANXEARANBIEEE,
AT LAE Lo A8 L8 s 5

~ A = A—>0;
AV B=((A~>B)—>B)N((B>A)—>A).
FH AR ) = o LA A] g0, <R Is 587N R TR L bR
WX -a=1-a.

E 2 ARSCHBFFERAEARS [0, 110 BT A 1E D) 25 T
BN EE RS, BARSEHEREZER, >, M
NFELO, 1]t 302 5 P g . DT b Ak %o 2 24 1)
SRS FAS S e i SO TN AT R G 3

E 3 AR (@, ) il @ &S = AT,
WITE Hajek I E Y PEZIEM T AANB=AQ (A~
B),YA,BE F(S)MAr, XH T BL & 45 & 1 1
I,/ﬁ\:*ﬁ@ﬁ@ﬁ%)\(ﬁ/;ﬁyﬂv a,b€[0,1],8 aNb=a®
(a—>b) ST

{ROE AR @ 1R 22 i 221 = R, I8 416 B w42

WTVa,b€E[0,1]H ahb=a® (a—>b). Frilh, K
AT AAE Ry B B R G L7 Hp 3k B > i
ST B @ =7/10, b = 2/10. B8 4 2530 7/10 A 2/10
=2/10, MAHEE 7/10® (7/10>2/10) = 7/10®3/10
= 0. ZF LA, 76 1E W 25 5 B30 0 6 I 1Y) 8 5 R 52 MTL
HARREH @ 538,

4 fE-REH ARG D QU > 50k %

® B = = (A== B) . JRIMNTE Godel REGEHFLLHA BT A

LA AT LS a = 3 b= TS @y =

3 1 1 3 1 3
Z/\Z:Z’ﬁﬁﬁ(i%ﬂ?): "(19—'0): -0=
LLIE a®@b< 2 (a=>-b). BHQAREH— M0k 3
N

EXS (@, NRFEEYS 0. F(S)—~[0,1]
Wi v(0) =0 BHEFR N F(S)EN BT A X A1 [0, 1] H i)
TRAE. 5% A€ F(S), B4 v(A) R A R0, 11RIH, F(S)
00, 1 JRME I 240 Q(—).

ES HMRMERE X EL, T EEN AR A B
EER N AR

v(A®Q B) =v(A)@v(B)

v(A—>B)=v(A)—>v(B)

v(ANB)=v(A)ANv(B)

v(AV B) = ((v(A)—=v(B))—>v(B)) A ((v(B)

—v(A4))=>v(4)) =v(A4)Vv(B)
v(=A)=v(A)—0.

R FOS) Rl S ARy 8 AR, BT LURAE o
F(S)—[0, 1] A BEFE S ERBRHl o [ S o —pesE, A
R IENLER R G, B AT vo: S—>[0,1]48
A A — g 7R R — D RAE 0.

3 EEAKXE AN

=X 623 wa- [[ X.(yaEN, X =0,
119, 8L o, G2X, |4 IR Lebesgue BUIE TB 2 1, (X,) =
LA, T8 X, F Al g, T2 || 4, 75 Q I
HE A o — PO AL B Q0 L 72— 0 2 AT A
i I S O A T H X, AR — T AR £, E

x | x, a7, A4
n=m+l

n(E x ll X)) = xpox X p,(E),m=1,2,.
=t

P e D9 Q B ROTRARINBE I B2 23 6] (Q, A, o) 6 fTIC
Q.



3 M

ZRREGE T DU ZE0RR B 5 I RS IO B4 22 4 D JE 25 ) 499

WARF(SH)PIE—ZEANX, N A RHARSZ
MR A p: ---,pinﬁaﬁiﬁﬁﬁiﬁﬁﬁiﬂ@) , >, A
HEREM . AR S E N EE RS AKX AENS, A
S —A~ n JCRRERA (xy, oo, w,,0):[0,1]"—>[0,1].
EH AW R, =, AMEAT 2, x,,0 BTG A
fEF(S)iEd e, >, AMMET pil,'-',pinﬁﬁlﬂ’ﬂﬁfﬁ.

S5 12 A I 7Eog/Ns v S O £ O I S R % Y i )
VO —FP e SR 10 3k B, B A 3K A 6 ) 2
] Q A TTRREL A .

EX T B A€ F(S), % T 4558 W1 20 5
L0 A ME— M 2 — A Q B ERAR ST R B JiE A
A:Q~>[0,1], @SN A(v) =v(A), Y vEQ.

DA FRATHAUE B 28 2 o DU A6 75 22k, FRAT]
HIES ¢, a P AFERTTE Q EBUEE N ¢, a B {HERA
B, HAF L, ac(0,1].

W2 #p,q BRETANXWER p,pV g,
p A gk Q BRI R

BARKUER i FEv] 28 SCHR[22 ] GERE 2) .

FE1 A A, B KN Q LAY &%, WIE a0
A—>B,AQ BFIA N\ B RRELHLIE Q b i al il eR 2L .

iE AR

(1) A— BRyA] 4

v:€[0,1]1,% E = {v€Ql (A>B)(v) =1}, Fifi
UERA E, g —nI ALt o S [) 25 B 5 A A Bl 6T A 1 o
AL T
(A>B)(v)ztaA(0)>B(v) = tad(v) =B(0) ®t.

MW E=1v€QlA()=B(v)@tl. BT B(v)JE
MQEI[0, LR pREL, H r€[0,1],5 B(v) @t IEM
QFI0, LM% TR AT, v s€[0,1],% E = 1{v
€QlBv)@i<st=1v€Ql B(v)<i—>s|. 1T B(v)
JEQ LRI RS, Y o, s AI—>TERS , 1> s SEEHE
w9, T E, AT 8 B (v) @ ¢ A& Rl R4, B4 E,
RTINS A5 A— B Q R AT R %L

(2) AQ BRI 1 .

vi€[0,1],%2 E=1v€EQ|(AQB)(v)<t}, F
UERA E, g —nT ALt o S [) 25 B 5 A A Bl 6T A 1 o
AL T
(AR B)(v) <teoA(v)@B(v) <teA(v) <B(v)—>t.

M2 E=1v€QlA(0)<B(o)—>tl. T B(v)JE
M QEI[0,1]H k%, H c€[0,1],8 B(v)—>t H2EMN
QFI[0, LA pREL. TR AT, v s€ [0,1],% E = {0
€Q|E(v)%t;s} = %vEQ‘E(v);t@s}.B{H? B(v)
2= Q FRRI R, Y 1, s IQIE)S, 1@ s SLE i E
B, AT E, EATINAR 5 B (v)— 1 AT RE, IR 4 E,
SR INSE  F S AT A @ BIE Q _F 1 n] i e gk

(3) AN\ BRI ERA%.

TEIR 2(FMPEE L) FERSE MIL (2 4
A A T RE A #02 Q BRI e gL

UERR  HOhOXTR; Q FAEE O (R, BT LR AT
4, SR i 2 R U Q BT e g, L E B
12 AT R B Z AR @ , =, A\ SF 2 4 is 5 A 1)
S Q bR ET I R BT LA ph R 3% BLAE H TC048 1
AREHEM @, >, NFZEEZRAE RN AKX A,
BRI A —E S Q BRI R AL

4 EEAXNELMEEHEETE

4.1 BEMEETE

FAVATEX T o] 4 E A A R %L, Rl
TR 28 2 e S O e VI R/ W/ 0 VA S G L
PEAG A IE, AR 4 2 2B X R B BB i 2 Q B
Lebesgue R A bR, M3k AT LA AE FIFA 10 0032 4 28 45
250N TN R A BRSO AR 4338 B AT S 8 Y
BUFEE IR

RS 8] A€ F(S) M 7(4) = (R) | Ada

AW R - EHEE. (E R M —IENZEME T—).

EX 9B ¥ A, BE F(S),MFk & (A, B) =
(R)JQ R(A,B)AR(B,A)dw H A 5 B Z (R
AL .

E X 10!
&(4,B).

WRE AR o MBS e SCRk
[26]H 42 H A HAME R R A — Luk REIHITIFF
{9 00 GER T PRRE B2 5P (F () ) AT 97 1 %
FHIN A2 4538 55 0 3% 22, 45 [8] H Y 5 26 iR A ST )
EPREEME T I AT AOHE SR SOk 27 PR AR B A E T
RE L, BRUARFETEMBETAG AN EIESR,
{HRASRAS 2 T 5 S0k [ 24 2RI 258 . Z X —55
WHYE &, FRATTASEE T [n] | A 248 A PR R sk 2544 ] DA e
E PR B s (A A X B ) R, E— 2 ATl
SR M AT A2 8 RS nl DU 2R AT
IHEFRFE . 35 FOR A N Al 223 [ 2B X — 1 [R) R

AR KT AR TR S E R o S AT L
BT IE N2 RFE R ARE F(S) FRIDIEE.

(i )% A,BEF(S) % A= B, WA (A, B) =
1, p(A, B) =0 fHE K, B p(A, B) =0 AN GE
Wl A= BixX—4518.

Cilt ) (BRI A, BE F(S), 1 &€ & L] 4
E(A,B) = &(B,A) \Ifi p(A,B) = o( B, A).

(i (ZAARER) B A, B, CE F(S), A p(A,

WA, BEF(S), M or(A,B) =1-



500 H +

2 i 2010 4E

C) +p(B,C);‘o(A,B).

XPFHERT Clil ), AN 2 Bir A7 1) 1 W) 32 48 2 G2 4K Be i
JE L FEREIRATAT A2 th— S Bl e

Bl 1 fscERl 6], HE(®,—) —FEREXT,
H n(x)2[0,1] ERE R E R BB A FA T n] LAFS 5
—RF PR (@, =), SCATE

5@ _{x@y, x>n(y)
o , x<n(y)

. _{l , X<y

T n(x)\/(xﬁ‘y), x>y

FF(®,,—>,) AR B IEE T 2 0 ScEk [ 16 ], ik
AR .
S, FATH(® ,—>) N Lukasiewicz 2 F¢ I X i

(@ ,,—1) n(x) = == KIRATAT LLRE n(x)
-+«

2
AIE—A 55 15 22 bR, 1 LIRS nn (x) = x P
J, B S A X R

T FR AT S 3 E AR R TR B, AR (@,
—> ) IR I 1E D322 R e AN = A AN T

WARESK p=>p, B AFENX-,(¢g>9),C
HFpV g, RAEE

p(A,C) +p(B,C)

=1-£&(A,C)+1-&(B,C)

=2-{z[(A>,C)N(C~>,A)]

+ [ (B—>,C) N(C—>,B) ]
=2-[z(C)+z(=,0)]
Moe(A,B)=1-6(A,B)=1-7[(A—>,B) N (B

- A)]=1-0=1.

REMTEIC R & IENZ | ARG, v« € [0,1JE8 A
== n(x), B on(x) BE SCATAL Y € (0, DB, B
x+ x> LIBAARES RS (C) + «(=,0) > 1
SE T AR T 36 A A8 1 1E 0 32 8 FR ge F DL = A
BEMAKX A, B, C,ENMMKEN 0(A,C) + p(B,C)
<p(A,B), Al =AM RO AT

TR R G R = A S U T, B RE
B EE A B (F(S), o) X KIENZH R 5.

TES A1 FRATTHE W L D0 BE B 9 = 4% 1 5 9 1E )
B ARG s R LR A B (F(S), o) FR
RN A [

4.2 HFMEEMHE

B I(ETAESM) fFEZEMERSE(F
(8),0) 5T NES:, WA lim 4, = A, lim B, = B,
WA lim (A, \B,)=ANB.

ERR EFRRKE (L, ®,—~, A, V,0,D)H, Va,
biyay, b€ LA a—~>b<a N ay>by H ay>by< a; N

a,y—> b,y ﬁEE ,FJ?U%
(ay=>b,) N\ (ay—>b,)
<(a; N a;=>by) A(a; A ay—by)
=a; N\ ay>b, \b,.
Ehfii{nmA,, =A B4 e>0,IN,,s.t.24% n> N, WA

p(A,,,,A)<%.X?SI
{o(An/\B,A/\B)

=1- [Q (A, NB=ANB)N(ANB—>A,\ B)dw.
FH X E T s Ak H A 31 B 4518 ] R
(A, NB>ANB)=(A,~A)N(B—>B)=(A,—>A);
(ANB—=A,NB)=(A—A,) N(B—>B)=(A—>A,).
[44

p(ANBANB) <1 - jn (A=A A (A1) dew

=p(A,,,A)<§.
FEL, T lim B, = B, Ye>0,3N,,s.t.35 n> N,
WA (B, B) <5 BT o(A, N\ B, A\ B) <.
25 FR[HLL S lim A, = A, lim B, = B,JB4 Ve >0,

EIN:maX%Nl,Nz%,S.t.g n>NHTJ'ﬁ
p(A, A By ANB)<p(A, A B, A, \B)

+p(A,L/\B,A/\B)<§+i:s.

2
B lim (4,7 B,) = A\ B.458THE.
IR 4B~ S ) A A Db R

(F(S),p)ﬁiﬂ,%¥—>i§éi,ED%,’LiEnwAn: A, lim B, =
B, WA lim (4,~B,) = A—>B.

ER ERAE (L, @, A, V,0,D)H BT
IR WAL: V ay b, c€ L,

(1) a>b<(b—>c)>(a>c);

2) b—>c<(a—~>b)~>(a—>c)

Ehlli{nwA,L:A,ﬁJ%uvwo,3N1,s.té’| n> N, B}

H p(A,,A) < %.REELEE’JEW)%D
£(A,—~B,A—>B)

= | (=B~ B) A (4B~ (4, B))do

= [ D R4, do
Q

=5(A,An)>1—§.
Fﬁu,p(An»B,A»BR%.
ML lim B, = B, AT AV e >0, I Nyys.t. 3 n >

N, B4 o(B,,B) < %ﬂﬁ% p(A,—B,,A,—B) < %



3 M

ZRREGE T DU ZE0RR B 5 I RS IO B4 22 4 D JE 25 ) 501

LEEWE AT A A A Ve >0, N =max|{ Ny, N, !,
s.t. Y n>NIH

p(A,,—>Bn,A—>B)

<p(A,—~B,,A,—~B) + p(A,—~B,A—>B)

<t
WO 2L, 5 THIE.
EES(HTQMESME) (2 H 0 &%

(F(S), o)W AT i#ES, A lim 4, = 4, lim B, =
B, A& l_im(A,l®Bn)=A®B.

W ERAE (L, ®,~>, AN, V,0,1)H, Va,
b,c€CLAH arb<sa®Qec>b®c WAL,

T limwAn:A,%B/AVe >0, 3 N,s.t.% n> N,
NﬁpMmM<§mMﬁ

£(4,®B,AQB)

= JQ(A,L@B—»A@B)/\(A@B—»A"@B)dw

€
5
UL 0(A,® B, A® B) < . [FIBLATHIF lim B, = B IS

> | G AG=40do=6(4,4,) > 1 -

ZV€>Q3N@&L§n>AQﬁﬁjﬂBmB)<§zM

147 (4, @B, A,® B) <+ .

i%J:Wj)ﬁ%ﬂVe >0, HN:mafol,Nz},s.t.%'l n
> NG

0(A,®B,,AQ B)

<p(A,®B,,A,®B) + p(A,@B,AQ B)

<§+§=a
s @4k, 451 HIE.

6 B EAYUEI R AT LU B2 i
AR T AN RET BRI HE N R KERIRE
3, AU 23 2RI LR 7 SR 2K 2L S A ol O BE
B A AT = AR A S PR A o6 O F = AR S itk
JOR T 4518 L T kR BV © 78 DAL e 38 A I B o A
) e m) g v, R A R GRS S Aok i O BE
] B AX A A G C S e T2\ E 775X
APhE S B ST B S . B, AR T U B P E 2
FHEIAR 22 0 4 BEFLIN B0 -2 FR AT 30 78 B A X A% 1 32 45
PR 23 () H UE WRR o3 SR DU 385 34 J ST

EIE 6 1B hE R R, B A
WS BR:%F A, B, CE F(S),

(D) (B MP D A7 2 (A) = a, c(A—>B) = 3,18
A r(B)z=a+p-1;

Q) (B HS MDA c(A>B)=a,r(B—~>C) =

B4 t(A>C)=a+p-1.

WERA SRR MP RE U2 4 A2 HS RO rh iy
A A BOyHEF W —F IR IE , #R FIEB L HS
FII BT, BIIE R ST

7(A>C)+1=7c(A—>B) + t(B—~>C).
S a,b,c(a,b,c€[0,1)REZHANX A, B, C
AR5 BB AE, I AT L3 A S A E TR e .
(DY azb=cB,Bl+a>cz=a>b+ b—>c ik

DY az=c=b W, Hl+a>cz=a>b+1)HI.
)Y b=a=clW,H a>c+1lz=1+b—>c WL
DY b=czabl, fH1+1=1+b—>c L.
)Y e=bzall, A 1+1=1+110".

6)Y c=a=blf, B 1+1l=a>b+1 K.
LR DL B SR LA

1+[a—>c;[a—>b+[b—>c

Bl (4> C)+1=7t(4A—>B) + (B~ C)

FE FRASIE.

5 iR

AT 2 B 7 v AR B T 22 1 S =

5L, X BT A L W) 268 TR B8 o) I ) 3 R R AT 4 — Ml

WEFE HR T IR R A XA I R Ge AR AT LA B

— B NIRRT (F(S), o) AHZ FLAT LA ST it 28

[F] 1) 1E V)2 8 R GE R A Sl g PR 5, B, 7R o 17

RGO L i A 432 S A A 1, DT R

RTEMAE R R g i G — T A A Rt T

AIATHIAESE.

SE Ak

[1] HAJEK P. Metamathematics of Fuzzy Logic[ M. Dordrecht:
Kluwer Academic Publishers, 1998 .

[2] HAJEK P. Basic fuzzy logic and BL - algebras[] 1. Soft Com-
puting, 1998,2(3) : 124 - 128.

[3] ESTEVA F,GODO L. Monoidal t-norm based logic: towords a
logic for left continuous t-norm[ J]. Fuzzy Sets and Systems,
2001,124(3) :271 - 288.

[4] GOTTWALD S A. A Treatise on Many-Valued Logic[ M].
Baldock: Research Studies Press LTD,2001 .

[5] PAVELKA J.On fuzzy logic I[ J].Z Mathematik Logic Rund-
lagend Mathematic, 1979,25(2) :45 - 52.

[6] PAVELKA J.On fuzzy logic [ J] . Z Mathematik Logic Rund-
lagend Mathematic,1979,25(2) : 119 — 134.

[7] PAVELKA J. On fuzzy logic I [J]. Z Mathematik Logic
Rundlagend Mathematic, 1979,25(2) :447 — 464.

[8] WANG G J.Formalized theory of general fuzzy reasoning[J] .
Information Science, 2004,160(3) :251 — 266.



502 H +

EE ' 2010 4F

[9] YING M S. Reasonableness of the compositional rule of infer-
ence[ J] . Fuzzy Sets and Systems, 1990,36(2) :305 — 310.
[10] FAGIN R,HALPERN J Y,MOSES Y, VARDI M Y. Reason-

ing about Knowledge[ M] . London: MIT Press, 1996.
[11] YING M S. A logic for approximate reasoning[ J]. Journal of
Symbolic Logic, 1994,59(3) :830  837.
[12] EER,XE,E. Z T FIRGER—ERNRE, KR,
o7 FHFIE 4 RA [ D] B0 22 49 15 407, 2006, 20(6) : 1 -
14.
WANG G J,LIU H W. A survey of Triple I method—its ori-
gin, development, application and logical versions[J]. Fuzzy
Systems and Mathematics,2006,20(6) : 1 — 14. (in Chinese)
[13] SONG S J,FENG C B, LEE E S. Triple I method of fuzzy
reasoning[ J] . Computer Mathematics with Applications 2002,
44(12) : 1567 - 1579.
SONG SJ,FENG C B, WU C. Theory of restriction degree of
Triple I method with total inference rules of fuzzy reasoning
[J] . Progress in Natual Science,2001,11(1):230 - 246.
[15] JENEI S. How to construct left-continuous triangular norms-
state of the art[J].Fuzzy Sets and Systems,2004,143(1) :27
—-45.
CIGNOLI R, ESTEVA F. On a class of left-continuous t-
norms| J] . Fuzzy Sets and Systems,2002,131(3) :283 - 296.
[17] JENEI S, MONTAGNA F. A general method for constructing
left-continuous t-norms[ J] . Fuzzy Sets and Systems, 2003, 136
(3):263 -282.
[ 18] HAJEK P. Observations on the monoidal t-norm logic[J].
Fuzzy Sets and Systems,2002,132(1):107 - 112.
FEE . MV, BLAUEL, R-U S ZHZ 1] 4
MRS HE,2002,16(2) :1-15.
WANG Guo-jun. MV-Algebra, BL-Algebra, R)-Algebra and
multiple-valued logic [ J]. Fuzzy Systems and Mathematics,
2002,16(2):1 - 15. (in Chinese)
[20] FEER . ZEHZHARE TN TS LEFA[T].pE
PUUMHE R 2274, 2000,28(2) : 18 - 22.
PEI Dao-wu. Subalgebras and generalized tautologies of many-

[14

[l

[16

[

[19

[t}

valued logic systems[ J] . Journal of Shaanxi Normal Universi-
ty (Natural Science Edition),2000,28(2):18 — 22. (in Chi-
nese)

[21] C C Chang. Algebraic analysis of many-valued logic[J].
Transaction of American Mathematical Society,1958,88(2):
467 - 490.

(22] FEMR 8T 22 &5 7 1R E =S ] i 50
P [I] . ERE(E4),2001,31(1):42 - 49.

WANG Guo-jun. A universal theory of measure and integral
on valuation spaces with respect to diverse implication opera-
tions[ J] . Science in China ( Series E), 2000, 43(6):586 —
594 . (in Chinese)

(23] E[EMR, 2BERE . Lukasiewicz n B fir 2 5 i 23 2 A 2L
HE AR BRAE LT ] o R (E ) ,2005,35(6) :561 -
569.
LI Bi-jing, WANG Guo-jun. Theory of truth degrees of for-
mulas in Lukasiewicz n-valued propositional logic and a limit
theorem[ J ] . Science in China (Series F), 2005 (48):727 —
736. (in Chinese)

[24] A BOHZHT1IE 5 AE5EBIM] . ALt B2 i
#t,2003.
WANG. Guo-jun. Non-classical Mathematical Logic and Ap-
proximate Reasoning [ M ]. Beijing: Science Press, 2003. (in
Chinese)

[25] R AFZUSHZE ST OER [M] . Jb st B o i
JikE:,2000.

[26] EEMR, EA BRI T] B4, 2001,44(1) :
159 - 168.
WANG Guo-jun, WANG Wei. Logic metric spaces. Acta
Mathematics Sinica,2001,44(1) :159 - 168. (in Chinese)

[27] T4, EEMR . fhE & L” -Lindenbaum XA 1 3L A 12 5
SN [T ] BRPGIII R 72741, 2005,33(2) : 1 - 4.
WANG Wei, WANG Guo-jun. Continuity of basic operations
on pseudo-metric L* -Lindenbaum algebra [ J]. Jouranl of
Shaanxi Normal University (Natural Science Edition), 2005,
33(2):1-4.(in Chinese)

EE &I

FTEE A, 1981 4F 10 A ik TR
X, ARG SCRAEBE PRI, DRG44SR
BREE B 0T A, 2GR o M
B AR 2 B R 5 T AT
E-mail : 1bj2007 @ 163 . com

EE® FB,1935 4L TR TE R, BV
NGRS 5 BB e g , LA T
Vi, BIF5E 7 1] Ry AR 8 SR B A R s M R

E-mail : gjwang @ snnu.. edu.. cn




