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Approximate reasoning and strong approximate reasoning in first-order logic

YUAN Yidan, HUI Xiaojing", WANG Qian
(School of Mathematics and Computer Science, Yan’an University, Yan’an 716000, Shaanxi, China)

Abstract: In the first-order logical metric space,three different types of approximate reasoning patterns are defined based on pseudo
distance ,and the equivalence relationship between the three approximate reasoning patterns is proved. In addition,a new approximate
reasoning mode I" F?a is proposed based on similarity, and the relationship between this reasoning mode and three reasoning modes
is studied. Finally,a strong approximate reasoning mode is proposed.
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EX A R 70 d—[0,1] AL ELEEBL 2

(1) SR 0 NS5 A SIS T

(2) # a& @ PRER N r(a)=1;

B)r(~a)=1-1(a), a€D;

(4) 1(a—=p)=1+1(a)=7(—a)+7(B), o, BE P;

(5) 7(cl(=~ Q))=1-7(clQ);

(6) TEIHHEAXBEEER, Hrb g5 A b gy 28 en] DO B,

Haed b, 7(a) Mg a ATCELE PN o B9 r- B EEE,

a0 RN A e S Y G5

(1) & a ZF G, 7(a)=0;

(2) 4 o M B ZIEN N 7(a)=7(B);

(3) #Hr(a>B)=1,M71(a)<7(B);

(4) H1(a)=a, 7(a—B) =b, N 7(B) =a+b-1;

(5) 7(a—B) =a, 1(B—y)=b W 7(a—y) =a+b-1;

(6) T(a—>y)=1(a—>p)+7(B—y)-1;

(7) 7(a—=y) =7(a=p) +1(B—y) -1,
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EXS5 Haed, ICD, u>0,
(1) s
p(a,D(I'))=infip(a,B)1BED(I)|<u,
WP« S T 1 -ARE/NT w Z5R idE ae D, (1) ;
(2) g
I-sup{7(B—a)IBeD(I)}<u,
IR o S T 1A 22N T w BZ5IE iCE a € DL (1) 5
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Iy 1 -SSR,
L p=-(V)A(x), ¢g=(Yy)B(y) M I'={pVqi.,
Bl aeD(I), ZHaeD(I),MipVgirp,HIEL2HEpVagop,HpVqgop RNEZBEARN, K
RBEARRL ,a e D(T)
X pVgeD(I) Hp(a,pVq)=p(p,pVq)=1-E(p,pVq)=1-1(pV = q)=7(apNg)=7((Vx)A(x) A
( Vy)B(y))=2%=0.25,El]p(a,D(F))=inf{p(a,,B) BeD(I) | <p(a,pVq)=0.25 1 a1 -HIR
Z/NT 0.25 BIE5E
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(By—a)) =1-1(By—a) It 1-sup {7(B—a) IBED(I) | <1-7(By—a) <w, Ml aeD.(I),
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ER # aeD(), M 3B, eD(I) M5 1-1(By—a) <u, i F By— (B, V o) Fl MP B (B, V) €
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p(a,D(I")) sp(a,B,Va)=1-1(B—a)<u, (1)
43 =IUfal N3 Cd, 3 +a, D(I')CD(3,),
(1) XYBeD(I)#A p(B,D(3,))=0, il
Hy(D(I'), D(3,))=supi{p(B,D(2,))IBeD(I)}=0<u, (2)
(i) ¥a,€D(3,) , X VBeD(I) FAEMANXEB, By, B, | CL MAF{B,,B,, B, |+ B; FFTEH]
NRELB, B, B, CL B, B, B, al by, HIEIR 215, B, AB, AN AB,—B, FB, AB, A=/
B, Na—a,, 2 By=B" Va,, B =p,N--AB, \B, AN-—-AB, Na, B" NHAAK M 8" B, FB" —ay,, it
MmEB —B Nay, FB" Na— B Ae,, B,€D(T),
play, By)=p(ay, B" Va,)=1-1(B" —ay)=1-1(8" =" Na,)
Sl-7(B"—B " Na)=1-7(B"—a)
<1-7(B—a) s1-7((B—a) A (a>B))
=p(a,B),
W p(ay,D(I)) <p(a,D(I)), HX(1)TF
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Hy(D(2,)) ,D(I"))=supip(ay,D(I')) layeD(3))} <p(a,D(I'))<pu, (3)
H(2) ((3)
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e S - a 5 a € D(Z3,), H Hausdorff #5552 X145 inf{p(a,B) IBED(I) | =p(a,D(I')) <
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(4) HTNIFANT-AHSHA;

(5) # I Z2eRE i Es W - 353008 3Cr,
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L U(D(I))={ae®@ dBeD(I'), {(a,B) =61,

Z2 ' XHHYYaeY, 3BeD(N) A E(a,B) =8 HHALY SCUL(DT)),

W8 WI,3S ACD, aced 5, 0[0,1], M FHVEFT

(1) %F T30 T3,

(2) H3I#D M '3,

(3) % I'+33, Hoé=o M| '3

(4) I'H3XUA B HAUY T3 T oA,

(5) HAT+3, SE3A N ToA,

(6) #F '3, SHA, B U(D(T)) MBS, W I oA,

(7) BT AN T esa B HAY THD({al ),

R () Z T3 N3eD(IN, FiaeSFHaeD(MNHE(a,0)=1, -3 2, &3,
R aeS, MEX7MIABeD(N) i E(a,B)=1,18 a 5B A—EBMEM W2 A—E W,

(2) H3#D T acI XVYBeD(IN A é(a,B) =0, I'H03,

(3) BT % VYaed, ABeD(Mié(a,B) =6, B d=0 H &(a,B) =0, I3,

(4) T'F33SUA S BEAYS Y ae SUA, T'ioa JHAVY I3, T'HA,
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(5) %X B4 D) DD(Y) MR aeA M SHA W IBeD(S) CD(I)ffi é(a,B) =8, H «
AT B T oA,

(6) ZH '3 A SCU(D(T)),FHN U(D(T)) AZHHBIE, il D(3) CD(U(D(T)))=
Uy (D(D)) ;M3 S-FAMACD(3) CUL(D(T)) W T34,

(7)) W TR Ay, # T'oa, B4 IBeD(N)H é(a,B) =6 MM 1(5) Fl 7(y—a) =7(f—a) =
S, Bl ZeD(fal), MAa 7(y—l) =7(y—a)+17(a—l)-1=7(y—a) =86, X {VyeD(I),H
Ny, D=7(y—¢) =8, M I'of MY ¢ WAEEM, F D ({al);RZ, & T'HD({al), Bl ace
D({af)4 I'Foa,

A9 KICD, acd, ,LL>O,%O[EDIIL(F),|)_1IJF|—1*MO{O

R & aeD,(I), N

p(a,D(I"))=inf{p(a,B)I1BED(I) |
=inf{1-¢(e,B) 1B€D() |
=1-sup{é(a,B)1BeD(D) f<p,
M sup {€(a,B) IBED(T) | >1-u, TJEABy e D(I) i £(a,B,) =1, I’ F1va,

W10 A H (3S,D(I))<s,6€[0,1], 0 k13,

WERR W H*(X,D(I))<8, Bl supi{p(a,D(I') la €} <5, 2L Vael, p(a,D(F)<8,E}IaED:L(F)O
PG « BT EEFIGRE 9 15 13,

TSRS A T Y T2 RESE, T 17F 6 P2 Fin U o fl 3 B 82550,

w1l WITMRNy,acd, 8€[0,1], 0] I'oa B HALY 7(y—a) =68,

WA & I'koa, W 3BeD(MNH E(a,B) =8, NIl 7(y—a) =1(y—B) +7(B—a) -1 =17(B—a) =5; X
Wk r(y—a) =8, Ml aVyeD(IN M é(a,aVy)=7((a—aVy) A (aVy—a))=1(y—a) =615
I'Foa,

Wit3 IRy, SC,6€[0,1], W '3 24 HALY

inf{7(y—a)lae X =68,

PEAN B T SR HE RS RIS T b o B, AT S JE— 24 AT AT — A5 o MIUBE R T45F 6 19 B, H
F6el0,1],

EX8 KI,3CP,acd,5€[0,1], MHE—WHE E(a,B) =0 WAXBIEA 'L, MFR T 756 2
FE L HEE o, 108 T o IR AR Y a € 3,808 T, WIFR T AE 6 R Lo 3,00k T3,

Z3 Ug(X)={ae®l 3B, é(a,B) =8}, 'S JHA Y Y ae I fF—ilE £(a,B) =6 AT
BIEA I'-B, Bl peD(I') H{HALE Uy(3) CD(I) .,

W12 RI,3, ACD, acd, s, c[0,1], M FHPETT

(1) BT+ 3N TM- 3

(2) # T'#S W10} 00, Hr 0 #mFIE;

(3) B T+p3 Hé=0 W I3,

(4) TFPSUASHAUY T'Ee3, T'EoA;

(5) ZH INISFPA N I'-gA H SE9A;

(6) & I3, SPA N T'EgA;

(7) #F T3, SEgA, H S BRI, N T'-gA;

(8) # I'0a, M| I' AL,

ERA (1) HTeg3BRTH3, 2,5 T3S R eI Mo, VBe®, M é(a,B)=1, a5
B A—E B WA MU Z A —E WAL,

(2) Vaerl', VBe® filfii £(a,B) =0, {01 B0} koo, FEARE a AEREHE, 0] k0T,

3) WIS X Vael I'Fga, NTIXTVBED, é(a,B)=6=c B fEH I't+ B, T2 I'oa, iR
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o BAERME, N T -3,

(4) THPSUASHEACY Y aeSUA, T'oa 4HAY T'Fe3, T'@A,

(5) W I'NIFgA, W U(A) CD(I'N3)CD(I) ND(3) I I'@A H SF2A,

(6) {EilaeA, Be @ 5 E(a,B) =8, SHLA M SHB, X T 3 RHE(1) MM '+ 3, i
T'eB, I'go, FHRYE o MATEME, W T'peA,

(7)) T HSS A U(S)CD(T) B4 SHgA, 3 EZHEABEIBEHE ACD(I)=3, )\l U,(A) C
Uy () CD(I) W I'¢3A,

(8) WM é(a,~a)=0, BRI I'0a 8 T'b= a, X T o, FTLL T AHEHEE,

4 #ip

ARSCEET O B ST 1 — Wi 4 B A s (B op 3 AN [R] 28 20 )l AU AR S AT 1 AT 2 1 8 P AR
FVEREX 3 MR AR S0 A R BIARRUE S TR A B T oo, HE T iZ2HE BELAR
AGHT 3 MR A SC R IR 128 TR A BRIENE, I 18 6 PR IR o R 3 A9 FE 251,
e PR T SR D B AR
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