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Abstract The aim of this paper is the axiomatization for first-order predicate calculus formal system Y ULjeqo. 75,17
based on first-level universal AND operator. By introducing the universal quantifier and existential quantifier, the predi-
cate calculus formal deductive system Y ULjepo 75,17 based on 1-level universal AND operator according to propositional

calculus formal deductive system UL iero.75.17 of universal logic was built up, moreover, the soundness and deduction the-

orems of system VUL jco.75,17 were proved.

Keywords Universal logic, Predicate calculus formal system, Universal and operator

1 5]

VEJLSESR, T T L3R 58 2 Ve (R RO A 1 s P HE B R, S
ZHBELBENPIRA TRRNERR, LnBNLEE 228
8, EATHAEABIRGBAS GER R EENIE IR
RBBRT. ET =AUBNEEHEMERRE" AW
P. Hajek 18 I LRLE M Z 48 BLIY,F. Esteva # L. Godo 2
HEERER ARG MTL %, RESE T ERHABZEBHN
T R BB TH0ZHE R WA HE A DR
BIERZ DR — TR # R T AR .

BB REVIRE M AR EMAEN R RN — 28
ST B B ik 2R V21T | A O Mk At R A R BT Y
BEBERURYE — R, [ B X R i A E] BRI 3 T A ik

CBLBREE T —FRA . BNE S AR R A R R T B
BT Yyl f e ZERRYE, DA B Rl DUR B Y RlfE A
B, RIORMEGRE SOM St OO i B2 R] B SR Bk 1)
TS H A (R EEAMI IR . FHUTLEHELSN
FTXARRRBRA R RFOMT LB MHERBBA £
Fm). h kL0, ]PESBUE. H, —REZFEHE.
Nz )= A=)V WAHEH ~" . —~REZSBREHEENL

il

TR B #9.2010-06-28 1R {& B #: 2010-11-07
(2010JK567), b Tl K2FE R 5T 34 (WO18101D % E) .

H: T,y b ) =T [(Z™ +y™ —DV™ L, HAHER Ane”s
— R BIRIGEE: I,y kb)) =ite{1]| 2<y;0| y=0 & m<
03 (max{0, 1 — 2 + y" NV | ;m=<{0; (min(1,1— 2™ +
YOy AR =" HREH (oI N [0, R] LR
B REBRE Y 2 >R WHBUEN R, % <0 BTBUEN 0, &
MK x, PR itelalb;cl TR b LA REAER o, FW
RBER c. SCRLIS BT —RE SHBMERLBTT
ﬂ?ﬁnﬁﬁ Tﬁ%%ﬁ‘tfzﬁ% UIJTG[O. 75,17 J&X’I%‘Elttgﬁﬂi_t
BIABH Y, 3, BHEETFT KT SHBHEZEZEERLR
Y ULiero 5,17 » FUE ST EC AT SR G T AN SR S 0,

2 BIAMKEL VULer0. 7. BIFARK

FNTBUVETEHEZEEREN—BREAEA RS,
FHMH—MIEE.

—WMEE ] TE MRS A R A 4 AL AN
5%

J IS AR LT 6 5775,

(D) AMEBEETE 59525 X1 s V1521 5 X2 5 V2 522 55

(2 /'\'ﬁ:ﬁj_a:a’bac9a] sb1sC1yrers

(3 AR E P,QPQ Py Qs

EXZEE S KRB 2L (60273087, 60575034) , (L A HE T HAHIT MM A

SEeQ2—), B 845, 58, TERRF NS MEIEE , E-mail: mayingcang@126, com; T HA(1938—), B, HE, -4 7MW, £

EWR G EAATEE. ZEHE,
« 178 -



(4) BRI S  S (BL , — (R , AC R FEHEAD
-(FBE)s

(5) BIAFE . V (@R&ED , 3 FEERWD;

(6) FHHIRFS () yos

DO—QOHHFEHRNIES ] WEBRFS. J PR
RATCRAEH REANTL TISH 60,000 HHER
W J PHEARAS B2 HBIE A Var(J), &M R T2 58
1 Const(J) , 24T 2 &0 A Term(J), F PR J Fin T
WRGS s ta BILWR PGy om0 HIBET AT,

JBARERLUT 3 FANE RERK:

(D) #F P RFEFARN PET;

(i & P,Q€ ], P&Q,P—~Q,AP,—P€J;

(i) & PE€J,H z&€Var(D, (VD P, (FOPE ],

T HARTIER @rgrdrgrsdrogn. HTHETFRE,
BIAUTHEEILS .

e\ TESH o8 (g>y) s

oV g B H U= N (>0 —>@);

— 5E LK —0;

=0 & LK (g &(g>p).

He, ap=——¢.

B—BriEs JBR—HiEs T 0Pk R J BE11RE
BRSHEE S P,

EX T BRI Y ULicro s WATIEE 5 HEMH R 0
T:

() A Axm(V ULrero 1) B AT TR B ARLLAL,
B ¢, 9,4 T, x BARETT

(UD (g~ ((g=p—=(g>y))s

(U2) (p&d)—g;

(U3) (@& (g&g);

(UD) & (g (p& (> 5

(U5) (g>(gry))—>(g&p)—>y);

(UB) ((p&p—yp)—>(g>(grrp));

W7D L= (((g>p—=>y)—>7);

(U8) 0->g;

(UD (> g&p) > ((o—>0) V ¢V ((p—>p&g) A (y—>
PP ;

(U10) (——@)=¢ WE);

(UID) —g—>—g;

U12) Alg~p—A(—¢g—>—¢) GEF);

(U13) ApV —~Ap;

(Ul4) AlpV p)—~(ApV AY) s

(U15) Alg=@)—(Ag—=Ad);

(U16) (V 2)gp(a)—¢(e) , T ¢ FE ()3t = A H s

(U1 (DT p(x)), T ¢t T o (OHXf = AH;

(U18) (¥ 2) (@)= (3>(V D)) sz 1E y AR H 1 5

(U19) (V) (@V )=V DoV y)x 7y FARAH;

(U20) (V) (=)= I o>y x Ty PARHM.

GOHEFEIINA 34, 5B (MP) . 1 ¢, 0> HETR 5
MR HEERRIN : Bt o HELH A EFERL . By o HH(V Do,

PAESE CRARTE c AR y AR H, T ¢ AR ()
3t e B EFRENE XSS —iEEEE -, mE
AT DATRIAE s R 0 v 2 ST R B 3  ERE MO B L BRI

BEREME. A Fe T hoRm ¢ BRENEE, o 2
i T fRE¥ESS. iC Thm( VYV ULiero.5.01) = {@€ J | “QD} ,
Ded(T) = {QDEJ i T f—go} ’ Bfl ?ﬁl’ﬂ%ﬁ l]thE[O‘ 75.1] ﬁﬁi\‘fﬁ%ﬁ
BRI ARGV UL o 501 A, HEBWRE VUL 5.0F
BIZERR, fSCHRLL, 150748 an T 518,
SIF 1 T ULicronsu P ZBIGHIL, B : {g—>¢r g7}
He>7}o

313 2 WMTARE ULicrors.) THER;

(D g

)= (g—>¢);

D (> —>Ug=—=>(>P));

(D) (@& (g —>ih;

(5) Ag=Ap& Ag,

B33 #FH T={p>¢gx>7) M

T |—(¢&X)**(</)&)') o

R TIEHA— B RE YV ULiero s A FEHE, T2 LIG -
B EE.

EX 2" BL-REEAF4AMTHETFHHE¥ITH
B L=CL,N, U, % ,=>,0,1), R UF &4

M WL,NHUL0, DRFABAIT 1 ME/PIT 0 Mtk R
T =05

(2) (L, » , DEGHRAIT 1 HISHALRE B « B3CHM,
G, I AMEEMN 2, 80H 1 » x=a;

(3 HEEM oy, 2, WRLUT &

D z=<(x=>y) ilf z% =2y

2) zNy=x* (z=>y)

D (= UG=n=1 .

EX I RS (= = (=0 UyU (a=>x *
2 N (y=>y* ) =1 1 BL-UEFR K ENGRAE. WE (o
(g=>0))=0 § LIG-HREFR N IG-HE

EX A Y R T - MRS L=, *,
=,M,U,0,1, =8 OG-REFHI 0G - BEHELTH
%At

(2) —x<<—ux3

() Alx= ) =A(—y=>—2);

) axU—Dr=1;

) AlzUm<azUay;

(6) Ar * (Alz=>y))<Ay.

Ht —a=(2=>0),Ar=(—2=>0),

AIUEN, % R€[0.75,1], k€ (0, 1), W L=<[0,1],
Ak 5=>n 0 smin, max, 0,1, ~,) g OG~ RBL, BPZE AR HELR Py
THERF 0G5

BT R—BBIAES L B4F 0GR, =48 M=
M, (redp s (D ORI —BVIET ] B—4 LR, Hd M %
EEEEMUTF J FEUE—n TTIHARS P FIME# T
corp BEM EHIn TTHBIR R, KRBEEN ro: M —~L,m,
M i —ATTE,

EXS ] RBEES MET B LB, 21 e
Ju.Pe]

() B4t v: Term(D—>M F g M-TRAE, W RIHE(] c €
Const( ) ,v(c)=m,,

« 179 -



(i) P M-TRME v, o RN R o SR, TR v=.0".
BB y€ Var(UD\{z}, BH vy =23,

Gi) B M,v BB MR EEE X TF: | 2 || mo=v(2);5
lellme=m, BRATATLUIN T # T M E L AR o HEM
llog Il Raw o 2448 » , =43 BIXFRE L T,

| PCaistz st liw=rpClltr ([ atuserss |t | aneds

o>l ie= Nl @l b= Il 20 || 103

&gl o=l ol b * 1l ta | Fros

110 1 1o =05 I T || 0 =1;

Al bo=Al @l ites | =@l bo=—ll ¢l bto

| (¥l inw=inf{ || ¢!l frv [v=20"};

| (3Dl fo=sup{ | ¢l k1.v |v=,7"},

7 bk b, A EN TR ARBE RN, HRTR E
THRAYFLE., KX EERY LA M LK L%
.

EN6 &€ MEZEH LER,

DeZEM PREENLRH | ¢l =inf{ | ¢ [l ir. | v€EQ
(M},

(D) o€ JELPREN WRMNE—-Z2 LEE M,

| ol e=1., tWERRY, G —K 2 LER M FE— kA
7 MRS | ¢l mo=1. -

(i) o & L-BEAERN SR o EM T EFEBHEHH,
MR o EEMELN LHRTE LESR. 2K L-B8E
HARXZEIEH TW),

EX7 i&?’o: Fly s oty) BREBEFE ULje o, FRIA,
Hd g, st BTG o @€ 1,

D o= fg@s @) @ 7E T FRCHIH,

(D) FRe€J B L PRET R, R ¢ BRG ULrero. .1
FHEANEEFRE T PR H.

EE1 Fel] FHEFX WM FREMEERF OG-
REL,BH o€ TW,

W B o= fGisst) BREG Uliero s PHRAR,
0= F(@r s s @) s @roqn s s € I, M RE—F 2N L
B, WXt FIRE v, "R BI RS ULicro. 5.1 BT R AT &RAH)
VRAE o :

Lol Il mo=1
()= b =1 e

0, ”SD: | a0 71

o FEIFT A BEBEEABERAKERREAGE,
Dol e =1% EAY % (@) =1, B, B o RES
ULieo. s PRESRAT M, w () =1, A, | ¢ll mo=1,

3 BREREBES VUL s RY

5134 ABMUD—(U20) 28 —KH%F 06 -RHL
B L-EFR.
IEHY . ARIEEE 1 AlA, (UD —(U15) 2 L-BRARA .
TEREAHEBEFBALY.
ERIEWULE), (UL, BT y AR e TXf 2 B, M
MF MHRME, 2 v'=v B " () =v(Wi}, | o 1. =
| () |l foor . BATHTS
| (V)e(a) || o =infy=, || () | it e << | () || frwr
<supy | () || frv
= | (A () {| fo

+ 180 -

F£,

IV () >0y Ilme = | (V) () | M
Il () | mw=1.

XFF(UL8), B¢ = 76 v 1K B ey WX T M-BRE w, X4
w=o i, | v e = | o (2) koo R % iFE 9.
inf, (| 0 | = {| @ | b)) <A v | Bo=infe | @ ). 4
o= vllhw=asll ¢l fro=>0.. BEHIA]LHIFH
inf. (a=>b, ) <(a=>infuby) . —H T »infuby, by, , BN —
wya=>by, 22 (a=>infub. ) s FTLL inf, (a=b,) = (a=inf,by) .
B—FHE, MBEXT— w,z2<(a=b,) W z % a<by,, B 2 *
a<<inf, b, , NT] z<{(a=>inf,b.) ., FrLL, (a=>inf.b.) BFE
(a=b )BT HR . M inf, (a=b, )< (a=infb,,) .

Kfelss, RATIE B (U19), | ERIE inf, (2, > b)) =
(supua=>b), LER L, sup,=a, , AT Gupua. =0 < (a,=
b B LA (supya,, =) <inf, (a,=>b) . RN EF— w,z<la,~>
&, M 2., <<(2=6) , AT supua.<<(z=>8) , Bl 2<<(sup,a.,=>b),
F itk supua.=>b B THA . XFIEH T (U19),

TS (U20), RATFBEIEW inf, (aV b)) =aV
infubuw. EPR E,a<<a Vb, B a<inf, (a V b,); 24Dl B3
inf, 6., <inf,(a V &,), ATfi a V inf,b, <inf,(aVb). H—F
T X — w, B z<<a V b » RATEH z<laV infLb,, .

W1 # a<<infuby , W] 2<<b, X8 — w,2<infb. I
Hz<aVinfb, .,

K 2 # a=infubu, MR —28 w,a>b, , Bk 2<a
H z<aVinf,b, .

AT iy REARHIE . :

513 5(HEBRFLIN B A] SE )

D HE—ARK @ M B R 2 LR, v £—B{E, W
Il o=l @l frw * | @@ oo FERIME, AR | @ |l 5=
I e>¢ll =10, 00 | gl b1 =10

@ #THE gl ezl ol = || g>¢ll b, Hiting o,
e EM PR -E, W o EM PR 1L-E,

B3 lplli=1l apll i, HILIR o 7 M PR 1.-KE, W
Do TEM 1 -E,

W lelbk=1 (VDo k. HBAMR o ZEM F R 11-
H. MY o EM PR 1-H,

B . (DA B KB, (AEGEHE, U b e EEE
ML

@ R elle=aws | ¢ | w=b,intua. =a. BRIV EIE
B inf, (@w=b,) <infua.,=>infb,. WE TR, inf(a,=h,)<
(aw=b,)<(a=>b,), B inf, (a,=>b,) <inf, (a=>b,). R
FIEH inf, (a=b, ) <a=>inf,b, . XHT|H 4 FHIEER,

@O dlollh Xl dp 98X | Aplf=1.,
| aplthi=all gl =10, AL,

@ i el b BT RER. EhRL. Rz B
W E TS,

| ol k& =inf{ | @ |l i1v |V €QUMD}

<inf{ [| ¢ || fav [v'=20}= | (VDo ll }1

FI | @l <<l (VDo |l 1o

LT AR 0T A Rt e T

ER2(MMEEEH WLELFIG RE B eRJ

(F#% 223 /)



bio-sensors: First steps towards an automatic system{ C]// Pro-
ceedings of the Kloster Irsee Tutorial and Research Workshop
on Affective Dialogue Systems. Springer-Verlag, 2004 ; 36-48

[7] Kim K H,Bang S W,Kim S R. Emotion recognition system u-
sing short-term monitoring of physiological signals[J]. Medical
and Biological Engineering and Computing, 2004,42(3) :419-427

[8] Wagner J,Kim ], André E. From physiological signals to emo-
tions; Implementing and comparing selected methods for feature
extraction and classification[ C] // Proceedings of IEEE Interna-
tional Conference on Multimedia &. Expo. 2005:940-943

[9] Kapoor A, Burleson W, Picard R W. Automatic prediction of
frustration[ J]. International Journal of Human-Computer Stu-
dies,2007,65(8).724-736

[10] Nasoz F,Lisetti C L, Alvarez K, et al. Emotion recognition from
physiological signals for presence technologies[ ] ]. International
Journal of Cognition, Technology and Work,2003,6(1):4-14

[117 Cheng D F,Liu G Y, Qiu Y H. Applications of particle swarm
optimization and K-nearest neighbors to emotion recognition
from physiological signals[ C] // Proceedings of Computational
Intelligence and Security(CIS’08). 2008,2:52-56

[12] Glover F, Laguna M. Tabu Search [M]. Boston: Kluwer Aca-
demic Publishers, 1997

[13] Wen W H,Qiu Y H, Liu G Y. Electrocardiography Recording.,
Feature Extraction and Classification for Emotion Recognition
[C] // Proceedings of the 2009 World Congress on Computer
Science and Information Engineering, 2009:168-172

(E#% 180 T
AR, R Fe W o & L-BEARN, W | ol =1L,

EUA ol

X8 HWLEAFIG AUH. TR MEZEW
LAk, JR T B ~ARAEM PRRENY, Bk 5
- §06T’ f ¢ | a=1, 008 M2 T iy LR,

EE3 BHLESFIC B TEHB.BeRJ H
BAR. MR T o WX T T BEM L BRI M, o 75 L P
H B el h=1.,

VERR : ph Al S A, 7 T AT fA] AR M v, A7
HEEK,ME TN R2ERN, X MP N, LR
FRH I FIOHEHE HLM AR B, B 458 BT

ERAGESEEHE) W TEELS 0 ZAARM(TU
{o)) P BHAE T FAg—>¢.

WEB(GEM) & T Fag—>¢, AN ¢, (9€(TU e},
FRLA AgCRSRHESERRID  ATTIAH (MP R ,483E ., T HiE
BB,

XA TU @ B ¢ BIKE m YEITGNIED .

2 m=11#t,¢€ TU {p} UAzm(YULjero.75.1) & ¢= o>
WAL, B €T H g AN, HIIF 2(DF ¢—>(Ap—~
&M ¢ g=(Ag—>¢) il MP AT 18 Ag—¢, B T FAg—
¢o

BRI m<Ck BEESIR AL B) m 188 v, WA T Fag—>7.
WA m=r+1.

R g€ TU @} UAzm (VY ULjego.5,11) »ABTTHR n=1 f#
Aoy YA

R @ RZIE P F P R RTRI IR 7, y—>¢ 1t MP L0
HE] W R IE RIS T Fag >y, T FAag—>(r—¢) , W H
I 345 T H(Ap&ap) (& (r>¢)). XK T Fap
&ap=np, BTk T Fap— (y& (y—¢>), X i 5[ H 2(4)
Y&y —¢ FTA ZBGSH T Fap~¢. SR,

SR R HN P ET—IT 38 i 6 SR B 45 3, B
Ay=¢, WA IHGHR T FAap—>y, BASRHEFHN, T FACAg—
V> HH UL AR T Farg—>Ay, XEHAF(ULL) , Ag—>AAgp,
FrLAd Z B v 18 T Fag>Ay, B T FAg—>¢. S58H0T.

WR ¢ RAZTI AT — I y B ARSI S L B (Y o)
y=¢MEPRE T o>y, FRBEBEHAN, T F(V2)
(A=) o B Ap,y BRAIAR, A UL M, T Fap—
V1,8 T Fag—>p, GEBRLT.

BT IANERH .

BRIE ZREY RN E HER A R 2

BERG, AAMBHON SR, AXBEY THAKRES
VULjicro 55,07 NEEES FARE T HAB S HE TSR, Wik
AR T IE. X TEBEL VY ULicro .0 5
M SR AR 5 S G

2 &% X W

[1] Hajek P. Metamathematics of Fuzzy Logic[ M7, Dordrecht/Lon-
don; Kluwer Academic Publishers, 1998

[27] Esteva F,Godo L. Monoidal t-normbased logic: towards a logic
for left-continous t-norms[ J]. Fuzzy Sets and Systems, 2001,
124(3):271-288

[3] Cignoli R,Esteva F,Godo L., et al. Basic fuzzy logic is the logic
of continuous t-norms and their residual J]. Soft Computing,
2000,4(1).106-112

[4] Hohle U. Commutative, residuated l-monoids[ M} // Hohle U,
Klement E P, eds. Non-Classical Logics and Their Applications
to Fuzzy Subsets. Dordrecht/London: Kluwer Academic Pub-
lishers. 1995.:53-106

[5] Esteva F,Godo L, Hajek P, et al. Residuated fuzzy logics with an
involutive negdtion[ J]. Archive for Mathmatical Logic, 2000,39
(1).:103-124

[6] Klement E P, Mesiar R, Pap E. Triangular Norms[ M. Dor-
drecht/London: Kluwer Academic Publishers, 2000

[7] Wang San-min, Wang Bao-shu, Pei Dao-wu. A fuzzy logic for an
ordinal sum t-norm[ J]. Fuzzy Sets and Systems, 2005,149(3) .
297-307

[8] Pei Dao-wu, Wang Guo-jun. The completeness and applications
of the formal system L * [ J]. Science in China(Series F), 2002,
45(1):40-50

(9] EER. FEICGFHSITLHEREIM]. Jba Rl AREE, 2000

[107] Wang Guo-jun. On the Logic Foundation of Fuzzy Reasoning
[J7. Information Sciences,1999,117(1) ;47-88

(117 FEER. —HERNEL K« RAEAET]. 8EET, 2002,
23A(6):675-684

(12] fardehl, 4,5, 178402 M. 3650, B2 AR A, 2001

[13] He Hua-can, Liu Yong-huai, He Da-qing. Generalized Logic in
Experience Thinking[ ] 7. Sciences in China(Series E), 1996, 39
(2):225-234

[14] He Hua-can, Ai Li-rong, Wang Hua. Uncertainties and the flexi-
ble logics[ C] // Proceedings of the Second International Confe-
rence on Machine Learning and Cybernetics. Xi’an, China, 2003 ;
72-78

[15] Ma Ying-cang.
UL jero.75,17 Of Universal Logic [ C] /2006 IEEE International
Conference on Computational Intelligence and Security IEEE
Press. Guangzhou, China, November 2006:109-112

s 223

A Propositional Formal Deductive System



