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ASCEHMT: BRI T MPY R fRBHE X, YR —BARRHE .
WRT MPY i RE R EAER. =R T MPY A REE SRR E R
SEVEAHE T MPY FRE Boolean REL, HAMMELUK Kleene fLBEAFRERLZ[H
HIER. BRI SCHI B4

1 MPY pfrREEIEX

EX 1.1 MPY RAREE—D (2,2,1,1,0,0) BRERS (M, +,*,-,1,0,1). HAf
(M, +,%,—,0,1) i DeMorgan {83, M—JCiz® “u” WEUTAHE: Ve,ye M

(1) px = p;
2) p(ry) = zpy + pay + prpy;
3) u(r+y) = prpy + pr—y + ~rpy;
4) —xx 4+ pxr = px;
5) ppx =0;

(6) x4+ x4+ pz=1.

THZE i MPM A REP —LEH FIRAES

EX 1.2 T M={0,0,1},0<a <1, WRa=-a-0=1,-1=0,H pa=1,u0 =
pl =0, WFK MPM FARERGE (M, +, %, -, 1,0, 1) b MPM HARERS.

EX 1.3 U & MPM P REREFH—PLE, FHEWE -U=U,uU = 1.

(2)
3)
(4)
()

2 MPY i RBEIEA MR

AEFE T MPM R ARERGREARNER, JHMEAT TIEN. 208 T e itk
B ARBGZ AR MPM i B R R B AR, PERIRALL.

RIE 2.1 7 MPY HfAURRS (M, +%, - 0,0,1) o, 4 10 =l = 0 B3

B e 11 AR MPM AR RECR 10 = p=0 = pl, B Ve # 0,1, 8 o+ o+ px =
L, NIEET 2 + —a # 1, BOARE pe = 1. 3 ppa = 0, BFRA p0 = pl = ppx = 0.

EE 2.2 X MPM PAREAR (M, +,+,-,1,0,1), FTHEXKL: YVee M

(1) pr—px =0;

(2) pr+-px=1;

(3) x—x = x—xux;

4) pMa=0,n>2.

B (1) HEX L1 M 2+~ + pr = 1, W ERBHER 1 8, pl + -2+ px) = pl.
B p(z + -z + pz) = pop(-z + pr) + pe-(-z + pr) + —~ep(-x + pr) = pl = 0, FrAF
prp(—z + px) = pr(prppr + pr-pr + ~prpps) = prpr-pe = propr = 0. B pz-pz = 0.

(2) X (1) XFHFEER - %, —(pe—pz) = ~pr +pe =-0=1. B px + —pz = 1.

(3) MEX 1.1 v[41 —zx + pzx = pz, B z-x < px WOL, FFPA oo < x—opx; @R
rz-xpr < x-x, LA o2 = v-apr.

4) p"e=pp(p—z) =0.

EIE 2.3 X MPM A REEARGE < M, +,%,—,1,0,1 >, FHIERXWSL: Ve,ye M

(1) prpy = plzy)p(z +y);
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(2) pr+py = plzy) + ple +y);

(B) MR rz<y<UBHx>y>U, N px < py.

WEA (1) pry)p(e +y) = (papy + pry + opy) (pepy + pe—y + -wpy) = pepy + pry—y +
rowpy. BEX 1L AR, yoy < py,a-w < pa, R pry—y < prpy B a-cpy < popy. T2
way)p(z +y) = papy.

(2) p(zy) +p(r+y) = (pepy + pry + zpy) + (pepy + pe-y + ~vpy) = pey + -y +py) +
py(x + —x + px) = pe + py.

(B) FHa<y<UWEzy=uxx+y=y ML, PP pr = p(ry) = pry+cpy + pepy, py =
p(x +y) = pr—y + ~zpy + pepy. X o <U, PPk ~z > U =U, Frlh ~z >z FEER -y >y
FrbA pa < py.

FEEATLIER Y « >y > U B,  po < py WAL

3 MPM - REHVRER

i MPM A RE E SO, MPM e RREUR S 55 FR _EJETE De Morgan AR A
AT —MRBOEHAF “u” AR E Y AR, FE M PM AR B
Z/& De Morgan fREEFARH 7K.

Kalman 7E3C [9] FEZIUEH T De Morgan fREMIIREARTATEX A Mo, My A1 M,, T
Mo, My F1 M, #J Hasse EI4NE 1 B/R:

1 1
~U=U
0 0

K 1 My, My, My i Hasse &

EE 3.1 MPY PAREAZHKEATTAEARZE Mo Al M.

WEEA AR Mo #1 My & MPY - REIIR EARTTATER.

THEESZ My A% MPM A REMREATTAER, BITHFEIEN Mo ANE—
A M PM e REGRTAT. 8 FEYS, R Mo Z—A M PM s QB NI T a, BfiTH o = —a
Ha+-a+pa=18L FFLLa+pa=1. FRXMT My X a+b=1, # pa =b. [EFHNT
bb=-bH b+-b+ub=1,80b+pub=1,80 pb=a. FTPh a = pb = ppa = 0,b = pa = pub =0,
Boat+b=0,%5 My 1 a+b=1FJF. Bk My Raffgig—A MPY frirfRE.

gk, MPM P AREAZHRERTTARRE Mo 1 M.

4 MPY hARBEEEERBREHIXR
MPM A-REOER THETHIR MPY AR ARBIE MR LB RS, 557



434 W, & PAMEEITRG MPY HRBRS 849

Jo BT R T 2 LB B Boolean %L, T M BHA HMUE 19 LK Kleene 4L
U SRBARGZAEEFEVINEKR, FTEHS TS MPY FAREG XSRS Z H
HIER.

TR 4.1 MPM AR Kleene fUHL.

A M = (M, +,%,-,0,0,1) Z—4 MPM 0%, MBI M & De Morgan X,

Vee M, WMz<U-2>-U=U82>U-a<-U=U,lloa<U VYyeM=H
y<U-y>-U=UHy>U~y<-U=U,Fhy+-y>U. Al Ve,y € M,z-z <y+-y,
FRLL M & Kleene /%K.

FEIE 4.2 #H M=< M, +,%-,0,0,1 > FE—4 MPM b RRERS, M EY Vo € M,
B pxr =0 LR, M Z— Boolean fUE].

A B M OE—A MPM e REL, B M REOCERR +, « B R AR, AR,
H RSB — o BUR S A Be R, 0 AFIT, 1AL

R Ve e M, px =0, BA M E&—4 MPM FAREL B o+ o+ pe =1, Jilh Vo € M,
z+-x=1 NXHENKz-2 < pz, Y 22 = 0. Bl Vo € M, ~z BHAIE. #HIEE M 2 Boolean
&L

RZ, WHE M Z—4 Boolean ¥, W4 Vo e M, ~x HHAE, B 2+ -2 = 1. FFY
w(r + 1) = prp—x + prx + ~xp—r = pr + pre + ~zpr = pr = pl =0. Bl V2 € M, pz = 0.

T 4.3 HM=<M,+,%,-,4,0,1 > F— MPM pAMRERS, pM = {pzA#|x €
MY, ] (uM,+,%,-,0,1) F&— Boolean f{%{.

WEEBH Vo e M, W px € uM, H px+0 = pz,Opz =0, px+1=1,1uxr = px H pr-px =0,
px+—pr =1, L 0, 1 2RIAZITTM LI,  po M —pae BRANT. BTIE pM HXE +, « #952E
XA M —FE, BrRAE pM HoeEXT 4, « B ERHR, 6%, HiERE—amENE
TAECE. HI (WM, +, %, -,0,1) /& Boolean {UE R 4.

EHE 4.4 Xt MPY HAREM, MR 0(0) =U H p(l) = U Moz, W M FEAL—4
RAREG AT PRSP, 2R 4(0) = 0 H p(1) = 0 Moz, W POREAL R —A MPM
MR

WEA 72 MPM A RERGE M, RS w(0) = U H p(1) = U Bz, NEE 1.1
FHIAZEER T (5) LASMPRERSL, WX AR (5) ¥ pur = o + ~o AL, ARHESC [10] ATHIL
i M 2 FR AR E S, INTTREAL R — R AR R 4.

Ftets, EPMERLE P A, MRS 0(0) = 0 H p(1) = 0 BaL, W ppa = 0 BL3L,
M ppe =z + —~x $EARFRAL, FEEHA M AECE XFRHAR 5 FATDRHRE. RiEE X 1.1 7
A, B PR MPM A REE X, LB —A MPM A RBR S

5 #ERiE

MPM A B AR RGO TR P A T2 fE R EREFEBAM LR, A3CHE
iExd MPY A B A EE A R T AR S, B T — R AERSE, B MPY A
B, e T MPY RGERIRBAER, BFRT MPY RAREBETREART AR, a7 MpY
A Boolean fUB, FAMELL K Kleene REBFFERBALZ EHIRR, VAR LI
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Ik MPM RARERGRDTTE MPY A2 AR 5 AR S R TR ;.
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The Algebraic System of M PM
CAO Ru-ming', MAO Yu-guang"?, CHEN Wen-bin*

(1. College of Information Science and Technology, Nanjing University of Aeronautics and Astronautics, Jiangsu
210016, China;
2. State Key Laboratory for Novel Software Technology, Nanjing University, Jiangsu 210093, China )

Abstract: MPM is a 3-valued logic propositional calculus system which is based on the medium logic
system, and it is used to deal with the incomplete information in the database. In this paper, a new type
of algebra is introduced, which is an algebraic abstract of M P™ system just as Boolean algebra is an
algebraic abstract of two-valued propositional calculus. The main purpose of this paper is to investigate
the various properties of the new algebra.

Key words: medium logic; propositional calculus system; algebraic system; subdirectly irreducible.



