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Definition of N-norm and it’s Generation Theorem on [0, o] Interval
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Abstract The research aim of flexible logics is to explore the general law of logic, it indicates that propositional truth
value error is described by the continuously changeable generalized self-correlation coefficient k([0,1]. N-norm is the
mathematic model of 1-level operation in uncertain reasoning. In the real world, many logic reasoning controls must be
accomplished in the original true value domain, This paper used triangular norm theory as an important mathematical
tool to study the flexible logics on interval [ 0,00]. N-norm and N-generator on [ 0,20 were defined, and the relative
main properties were studied, Generation theorem of N-norm was proven. Method for calculating generalized self-corre-
lation coefficient £ was given. The paper proved that exponential N-generator is N-generator integrity cluster on [0,

oo, These researches provided the important theoretical base for 1-level operation model on [0,20] interval in flexible

logics.
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RIEHIE XAEL0, 0] K Al
1 [0, XEf NEMEHYER

1.1 NEHMEX

SAEEIRSPH N B (N-norm) £ E#EE IS
BRBFER, AX NEHYBETS R C#R4-6], @1 F
ARAMRENHEZERRF, BRI ESHBERARMME.
XEHH[0,00]K (B N EHEE XL,

N R[0,00]>[0,c])—TLIBE, kT NAHEM
T&M:

AL N1 N(0)—>c0, N(c0)->0;

BRME N2 N BRER, iff Vx,y€[0,00],% 2<y,
W N(@)Z=N(y;

PGB YE N2': N (o) =48 B EE B iff Vo, y€ [0,
co,F <y, Ul N(x)>N(¥y);

FEGEME N3: N(x) L, iff V2€[0,90],N(z™)=N(z)=
N xR x ERSTT:

WEHE NG N BT EH, ff Y2€[0,00], N(x)=
N1z N ()& N(x) sy,

EX 1 WFRE NOMEARZNEE.

WRE N1,N2 § N)FRHB[0,00] LHES N 7%

Wi N1,N2,N4 B N(oOFRHR[0,00] LA N HEE

Wi N1,N2'#) N R R0, 000 EAIT IR N
;

TR N1,N2' N4 B N(o)FRF[0,00] R 8IE N
R

W N1,N2,N3 i) N() ¥R A[0,00] LS N i
L)

R N1,N2,N3,N4 #y N(o)y#RR900,00] EH%ESE NV
.

1.2 NEHMETEHER

ER 1(EHEE) 58 NBIEWE Nwelo,0o],

EBA . I R N1 &1, N(0)—>o0, N(co)—0; i 3175
N2 81, N(oo)<IN(x)<IN(O) , T A N(2) €[0,0],55 N
B RAFH M.

EE 268 NHEBHE N(N@)=z,

ER: i Nd 1L, N(o) =N"" (), fF L N(N(z) =
N(N"Y(z))=x.

EIE 3R
(0,00),{# N(D=I,

AR AT E B A, A (BN {8 N(o) % & NI,
N2,N3. i F(x)=N(z)—z, i F &4 N1 a5, F(0) =
N(0)—0—>00,F(e0) = N(o0) —co—>—o0, i 4 € [0,00]
fit, F(x) € (—oo,00); XH R N(x) i B B3 B N2, iff
Vz,y€[0,00),#F <y, ] N)=N(y), iU iff Vz,y€
[0,00],3F 23, F(x)—F(») =[N(x)—z]—[N(») —yl=
[N(z)— N ]+ (y—x)>0,H) F(x)>F(y) , k& F(z)
R (0,00) X [ b B 1853 0 SR 8K, F(x) € (—o0,00), BI{E
EFH, JEE (0,00), F(k)=0,81 N(&) —k=0,N(k) =
ko FRLLTEFELE (TN FEE N FRFETE 1€ (0,00) {8 N(D=I,

EEAGTIEN) R 1€ (0,00 BiEL (BN i N(x)
BB L Y 1< i, N < X =< B, IKN() . TR

HELEGFONEYR NOFFELE

N(z) B 3% 5 0 =4 2098 (G5 N J528%, M 2% 1<z i, N(x)<<
U Mar<l BT, I<N(2),

W HEESA.NO=LFHEAE N2 H,Y i<z
i, A N(o)<; 2 <! B, % ISKN(2), TR N@E
EENTRERGONEE W < BB E N@<L X
<UD [<N(x)., FrUUAEBRBE .

EX2 FHN@F N (#ERL0,00] LY N FEE MFK
N/ (@) =NN (N@NM R N (D ERF N —% B, 4
N =1/z 8t, N\ (@) =1/N, (1/2)iB K N, (x) B FE 5t
B, G5B, B NfEREE — BN ERTE
.

ok ] S(Xﬂ‘{%ﬁ) E[0,00:U:E(J N ?Eﬁ N, (=) ﬂ"J;é:J: N
() —Z5HE Ny () 1R [0,00] BB NFEEL B N (o
FETNOMN@EEFHEEHRRK,

WD HTF N@H N (07FE[0,00] +EBFEEL K/
N (D =NN, (N())— B, BE

N/ (0)=N(N: (N(0)))=N(N; (c2)) = N(0)~>c0

N,/ (00)=N(N; (N(20)))=N(N; (0)) =N(c0)—0

i NCGOF N, Go) B Al Ny (N(e)) B, NV (o) =
NN (NGO R,

B y= N ()= NN (N, Ny (N(x) =N
(), N@=Nr N () z=N"TINTHUN()), B N(x)
N OB SR, 2= NN (NGO =N (), B N,/
(OFBEEH.

FRLL Ny (oW R N1,N2,N4, &[0,00] Fi N FE5, B
N EHH B dE N .

DB N@OF N (DR N2, Ml 2<<y Bf, N(2)>
NG Ni(NGE)<NI(NG)OEL NV (0 >N (), il 2
N2’ i N@OF N (o2 N3, MH N )=N() N,
(N =N (N DHLN (T)>N (M), il B
N3,

U N (O T NOM N (o E R EEHR.

WiEER D2, AEEEsT.

EBBEREAE N, HR— M UAPLOIERETF N(2,0.5
Jbb i B EE TR, BB EM— R EEER D,

#it 1(ES EEIUNBENEMEETAEAC N
(£)=N(N(N®).,

EIE6 B IE (0,000 NHEE N (OBRBEN =
NWE N (D EF N@B—FE N (@RS A,

IERA : i — B A E XA, N () = N(N: (N(2)),
BT NMO=L5=NOa, B NERNHEEEF =N
(), Bt N (N(D)=NNHIN(NUN)=N(N: (1)) =N
DU U=NWE N (o BIARshA.

2 [0, JKiEH NHEERTE N BHMER

2.1 N¥EETHESHER

EX 3 x€[0,00], MR () 275 HY = Hs BIH 1% 1
PREL, H ¢(0)=0, g(c0)—>co, MFR ¢(x) H[0,00] LA N 4
A RIT .

BN A R ITH R & RS R B WA N
AT, B 1/¢(0) 1 ¢(1/ D #FR5 NFEE.

#x€[0,1], EHESE E F HEBESHEFE X, BR
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F XU—X=E, SERIME m(O W « AT LIS B,
m(X)+m(=X)=z+N@=1,N@=1—x
OB TR, EREZIREH R,

’&:L"'G[O,OO],N’(I,)ZI‘T_TI‘?:T%XG[O,ljyﬂf

R NG =240 s = € (0,007, [0, 0] ]

HLIEE . R Y o€ 0,00, TEAFIES A E H, M
BB m(XO B = TTLUEHRE R,

m(X) * m(—=X)=z+ N(»)=1,N@)=1/z
FLIEBF L. B SBIE mOOM1{E - BEREHE R
B,

m(X)=zx* ;m(X) « m(=X)=zx" » N(z*)#1,

N(z*)#1/x"

MBEFEE—FTAREM T NG BTG WLEEMH
B— BB R

(x™) » g(N(x")=1,N(z")=¢"1(1/¢(z*))

K, gz ) RIFE R A% IR RE, (0) =0, g(c0)—>c0,
— R BFREEZBEEFRERA NEERTT. ¢
(O ELRFOER BB EREWNEBUEE - W20,
BENEH B E «. ¢(0) =x BIFFRE N AT,
ERINERIW B RETRY .

N BRI ¢ (=" )W PEE LR AR, BEM
IS H ERBENIAES, 28 ENSE ¢ HA LG
B W Ex EMECEFE X HHEAERIRZE, & mn
X =z £ X EBHRETHHBERRE, m(X)=z" £
XHELERETHAEZEMIE, UNE 2=¢(z"). z=4
(2 DRIEIE 2 PREMN B R RE, % REA R (0=
0, $(c0)>co(ZEL0, LJR M H ¢(0)=0,4(D=1). 1
T A R U R AR VT RE AR AR 1R 2, ELABIR I B 6 4 25
K¢ MRE z- BK. ¢(x")=a" TR m(XORTIEM,
= MEWHERE WD FER K (2" )<z” BAR m(XO
BRI o ERHRE R BTESR DY ()=
z* B, FR m(XO) BEERE T MR eI .

T N A BT e O EBHER, Hrp— &
AR5 o f x,

R 7T(NHARTERER) MR F(oR{0,00]E
HEER P PR IR R, B F(o) A RE,

(FOO)—F@) /[ (FIO—F(0)) _ FO—F(
1—(F(O—F(2))/(F(0)—F(e0))  F(x)—F(e0)’

F(eo)=ImF(x)

L-»00

%[Osoo:u:% N #:4: T,
TEEH . B F(2) [0, 00] b HE 4L 4% 52 18 BB, F () —
F(oo)0 H A FRAE T 51

(o= FO —F@)) [(FO)—F(e2) _ FO—F()
DT T RO — F() /[ (FO)—F(eo)) . Flx) —F(co)

R[0,00] FELEI M BEHREG B $(0) =0, g(c0) o0, fIf
KA ¢(x)R[0,00] BB N #A T
2.2 NERERER

BT BN VB —E R B
PrAE BRTT, ¢ () R0 IR R

N =471 (1/$(x)
FE[0,00] FHYFELEH5 H98 N fEHL.
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)=

#F (D R[0,0] M N

WS BT ¢()R[0,00] By N A RTT, $(0)=0,¢
(c0)—>co, HIRFESEM M A RS, BT 1/8(DWR %K
4 N1,N2' #l N3, il 2 B HFREE y=N@ =41 (1/¢
()i & NI, N2' I N3, X =N (y)=¢"(1/¢
(M) N (@D =¢""1/(x)D=N(2) , W KM N4,

BREL N(2) R[0,00] - EITESE ™48 B N K.

EBINEHRE AREH) EN@RNBEE.4
(£ NHARIC, W N2 (2)=¢" (N (¢(2)) £ N fE¥.

TR N () =¢7" (1/¢1 (2)). A ¢ () =1 (¢
()R NHERTT, H ¢7' (2)=¢7 (g1 (@), Bl i 2.1
PR & — R R A

N (D) =¢" (N1 ($()N) =¢ 71 (g7 (/g1 ($(x)))) =

$2' (1/g:(2))
2 N %
2.3 BENMERTS NS

7E[0,c0 )X [A], ¥ CRF) B B 2% AR N H4 ot
%

g () =x"/(A+)"—2)=1/((1+1/)" =D
Hi By

¢ (@) =2 /(A+)V" =) =1/((1+ 1/ —1)

T 10 7E[0,00 X (A, BRR A M IT

$ (D=2 /(A +"—2)=1/((1+1/2)"~1)

AR N BEER
Ne ()= ((1+x"— 2" /((1+2) — (1+z)" —
2OV =1/((1/A—(z/A+z)" NV —1)

TERR:BE R 8 N BB —EREEA N =¢10/¢
(22, XAEFE[0,00 K 8], FE B N A RIT ¢ () =2"/((1+
D=2 ¢ () =1/(A+1/"" =1, LA N(x)=4¢"!
(1/$(x)) , B 715

Ne () = ((1+ " =) /((1+2) — (1 + )" —

2OV =1/((1/ A~ (x/A+2)" N —1)

BB Ny (2) =Nz (2),

3 [0, X N4 TTEEE

B 2.1 WAL L0, o)X A N(o) =1/, HX R &
BAEBR THIEEERE. ERTAFED. A THHALE
BEANER, & ERNEFINURE. BT RMRIEEL
$(0) =0, g(co)»co B HIREI, HMBEWM T m(X) =z A
BAERE,m(—X)=N) =1/ FER., TEHREMIA
A RER K, NORE 1/ k., o REEREE%ED,
{UUEFEMIEE T N(o =1/ BHEN, ERE4TFEL
IR . & T 2 @SR B R 2 X B 1Y
MR, FEBRI AR p MIE IR ~p ZRIBIA T X BH
X Z B (Generalized autocorrelation coefficient) k, 3 B, #
[0, 1]BAs 1), FE SR P45 BRI N N(o) =¢7' (1—¢
()Y HIRBE BT L EAMER k=41 (0. 5T,

3.1 RMEXZAE KHITHE

BRI 11 FEXFE L€ [0,00] LRSI P45 B AM N 3
BN =¢""(1/$(xNDIARFE (=¢ " (DEIX N BHEXER
Be=¢(D/U+¢ (D),

TERR 3% 1€ [0,00] R NS N(O BRSNS, W N =
71 (1/$)=1,1/$D)=¢D),$* (D=1, A% N¥EARTT ¢



(D) €[0,00], BTk (D=1,NEH NOBARBIER [=37"
(), XERL1€[0,00], 2 ', k€[0,1]9,0 =1/QA+D =
$ (D /¢ (1) BB k=47 (D/A+¢71 (1)),

LBHERTT ¢ (@ =2/ ((1+2)" —28f k=¢ 7 (1D/(1+¢7
AN =2V mzZ,n=—1/logk, X4 k=056, WEIEAH
PRiREmN, () =2, N(@)=1/x,
3.2 NE4ETEREE

EX4 Yae[0,00],i% Oz, bR — N A RTHE,
Heb k€ [0,17, 805 & €[0,1], () =(x, by ) f&—4 N #
H . MR o, DOHR

D ®(x, k)Rl b FESEH o HE LIRB R AL ;

2) k=& ' (1,B)/A+071(1,-), Y £=0. 5 & &(x,
Y=o, =uzx;

3) 4 k1 B, Oz, k)=, 534 k=0 B, P(z, b)) =D 5

4) 3 by ok € [0, 1], FFHE ket €[0,1], {818 ®(x, by ) =D
(B(x2k1) 1 ks) s

5) ¥t & €[0,1],7F7E k'€ [0,1], {18 & (£, k)=
(x,k"),
TFR ®(x, k) 0 N H4E ITE B, WHR A N T# (N-genera-
tor Cluster), H,

@, =@'5 1 =ite{oo| —>0,0}

@' =d';  =1re{0| x=0,00)}
XE o (z,HERY  HETTX Oz, k)R,

EE12 % z€[0,00], FE N WA BIT ¢ (o) BHH
¢z (B x PERE BRI

B EK (D =1/(A+1/2)"—DRER NHER
TG, L n=—1/log,k € (0,00), k€ [0,1], ¥ 21 <x2, N
1/21>1/ 22, (1+1/ 20" >A+1/22)" yn>>0, N1

/41/x)y —D<1/(A+1/x)"—1)
FRLL s g2 (1 )<go (x2)

FIFE, FIAEAS Y o <<a W2 () <¢7 ' (z2).

W e [0,00], TR N AR ¢ (o) R HEW ¢57' (1)
Bl = M SRR

EE 13 %2000, MEBAEE & (z,0)=2"/(1+
") k ELE R AR AR TR R BB N R
R O (2, B) =2 /(1 + 2DV — 2V ) B b FE S Hh =R
HBRERAEL,

ﬁEﬂﬂﬂjb n=—1/logzk,k€[0,1:|,ﬁgf§ nBEk ):nz*g
BREN, M =0 K,n>0;£=0.5 B}, n=1;k=0 B}, n—>co
(. HH

&, (z, ) =2/ ((1+"—2)=1/((1+1/2)"—1)

B ey <lhp o U

m<<ny,1/((1+1/2)"—1)>1/((1+1/x)?—1)

B @ (k1 Y>> D (0 k) s

EH

& N, =2/ (A+ )V — /) =1/((1+1/z)V"—
D

ﬁﬁﬂlﬂfﬂ& by <k ,DIIJ 1/"1>1/7l2 ’

1/CQA+1/)V" —1)<<1/((A+1/2)VE —1)

B @7 (s b )<<B7 ' (x5 k2)

WY x€ [0, 00 B, BRI RBER 0, (2, B Ff & FELEH ™
¥ BRI AR AL TR R BN L £33 BB B 7! (e, RO B &

ZEHb s SR IS AR _

TEE 14 Y x€[0,00], BRIEEE @ () =2/(Q+
)" =), n>0,k=2"1" & N M M TE .

EH DRI R a1, R R @ (x, k) =2"/
(A+2)"—z)=1/(Q+1/2)"— DR NHERTHE, b=
27V Bt ROTHINI BT B € (2, B ATBE x 7E[ 0,00 ] K
VeI 2 5 b 7 B R M AR AL, B ke S TR LR WA AL
WR k=0 1(1,0)/(0+d7"' (1,k), B N#EAERTTERE
H, Y F(oo)—>toofll F(0)—=toofit 48 N ¥R E T
R, 2% 1 Bt, @, (2, 0) =D " 2 k=0 B, @, (2, k) >y 3 3
£=0.5 8, B, (x,b) =B =z,

2) xR RPN BT

&; (z, k) =2 /((1+2)" —2™)

F0

@, (xo ko) =2 /((A+2)2 —2?)
HERZH

DO (D (xyky ) vkr) =

@/ A+a)™ —"))m
A+ /(A+D" =2 P2 — (" /(A+D™ =)™

=7 /(A +2)" " — ) =B, (2, k3 )

i3y 3]
gz () =2 /(A+D"*— ") =1/(((1+z) /)" —

D

REE

O (zy by ) =2V J((A+D) — 2/ Y=, (k)

Ll BEBEEMBBERNAE & (z, OEF . (2, k)
MESEEMBZER BHAE.

B D 2)FHL, @ (2, k)R N Mt UGB,

ZFRIE UL ATERREAREBRIIN—IE AR
RERSEMRMERMER, EMNAR2 RGBT B
P T RUHEFR 58 2 0 ANR, T 5 BB B ORI L 8l
HARELUHET EEENARR S, EdEaEEER
HZEERALE - ZAREEHNEZE, ERAHENX
TR F BRI ARG R, T SCE MRS £k ZIE, LB
AR RE R R RE.

b HBRE RE S N EAE « A B EE N
(xR BRI, C R ZREEMNRE/ MBI ALUER
TG, ZF[0,1]XMH NBHEHAE, PFLIEEFRETH
W AIEE R, B £=0.5,

N A RICEBE o2 D MEBEE X EBEEN I
EiREMNGEEM o WP, BAEHOERMINE . &
2,0 (2, DO MZEE LR EMEEM « g8 R
NP, SR RENERIE =,

AXEEHHET[0,c] KAl LA NFERREAE REH,
VT NS Bk B R Eiek
(FEZEEEP . MEMEOEGE—ERNRE, WEFEN
B —F A RE) S EBECEBEERE N, R—
MUFOIEEF N0 DN FOHEEEFE, THE
B X B — BB ) Bt A2 (S EEORARRZ
kBAEEE S B B D SR B ATHE T N A RT,
T THREGHREHER N AR 8%E, FHART

(T4 % 270 )
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HRERIZ R IR

B REXE, A M/ EA WS #HE. L%
PSRBT X AR K A 256 BRIGORMEK. &
4@ NEHRER, B 4(b) B 40 B 4( DA REE 4 Bm
BRI, B4R T 72K 0.05 BIMELRE, B 4(0 /Y
Fr RS 7 222 0. 05, T A RN T PR . LI 4y
Rk 2 sl MTFE—BEGERFRRRET, ARS8
er AT LUE A SCH BRI B M AR IE R0 AL, RS B &

&M | ™ | o™
%b
(b) (©)

A4 BEER
x2 BRERER
BIEE
€ €2 €3 €4 e € €7
0.15172 9,7556 11.29 9.6501 8.4435 39.993 8.3313
0.15404 10.338 11.736 10.302 9.1382 41,596 8. 9619

0.15321 10.166 11.581 10.083 8.9381 41.151 8, 9056
0.15288 10.102 11.455 9.943 8.8304 40.616 8.8019

B

oo n T

3 iR

AR 5, i — M AR G BT IR, R
A BHL(SVM) B —F Rk s 28 f mH [ R B E2 R, B
F R M5 RERIZ AL , B BT o g MR A IR R
P B AR BRI, 28 SCAR R A R IR S G RAE T
RIFHRR, SIOMBEREARERATHELET 20
MBI, FH— B4 IR PR A R AT REHh 53 5T
FEHEEREREK. AXHIERERBFEHRNEESR
B SO B R R AR R -

(D3TESHT FM A #e

(R RN FM SR BINERG, B3R RE
WERE T 5

OHEEBHER, AR ERE;

(4) 3 id 3L Re ) BT SO A TR S

PR R Y BORE L FE 4R 1R B0 B R 80 B 8 B B
BT HROL KB FTFH 9 By REE, e gkt
e A FUBET 30 1R EMR, 3t 300 ZNGUREYE Rl Rt A
HATUIGR, %2 3 R T SR IRBIE, L3 BRIRA| ]
LLIXE 88. 3%, B R N B E, Mint SRS R R, BE
HYRHIE S AU A 22 R BRI, BT DUE IR B RK. S

BANZENE BRERESOEBMER AN . MHRAFLRSH
SUB — St , BT LLIR B3R
£3 LHAGIAGZIER

B&id ERSEHAE #Ro%xHEE BHEROD
B 35 5 87.5
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