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Function S-rough sets and integral metric of laws
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Abstract: Using function one direction singular rough sets and dual of function one direction singular rough sets, the concepts of
Jf-law knowledge, f-law knowledge, f- law and f-law were given. With these concepts, the relation of laws generated by law
knowledge, and the integral metric were both discussed.
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2 AR o O G D 2
EX 11 Blul={u,uy, u, —HHE  a=la, a0, o | BLuWEEE R[] Blull LA
PR MBS S u [EEE o W2
aCd. (1.1)
Hih o/ =aUlf(B), BEV, BEa, f(B)=a €a, XH.fE F &V EREMETH T, W
B card([u]) <card([u]).
EX 1.2 FRLu VLB £ W u VB R ESE of 51w IR B YESE o W
dCa. (1.2)
H o =a\ fle)),0;€a,f(a) =B Ea.iXH . fEF RV EMEIETRE " .
B card([u]) <card([u]).
EX 1.3 4E[ul=tu,uy,u, by, u, e, S0 EAFHIEE
%= (2, (1), 2,(2),x,(n)),
%= (2,(1),2,(2), %, (),
x, = (x,(1),x,(2),x,(n)). (1.3)
PR y(k) = S, (k) k=1,2,n, 143]
y=(y(1),y(2),y(n)), (1.4)
Vy(RM)ER", k=1,2,n; %2y, =y(j), j=1,2,n, WAL
(Ly),(2,92) 7 (nyy,), (1.5)
B p (o) = S 1 WL AR TR p ()
p(x):a,,,_lx"fl+a,,_2x"72+"'+a,x+a0. (1.6)
Z IR AL p (o) FRAEFITR L w J B9 A AR, TRIFR p (o) d2 L u JHY R
EX 1.4 4E[u) ={u,u, o, bomsn, Wy, u,, o w, 500 HAFHIEE
%= (2, (1), 2,(2),x,(n)),
%y = (2, (1), 2,(2) - x,(n)),
x, =(x,(1),x,(2),x,(n)), (1.7)
P o/ (k) = S, (), b =1,2,000n, 1351
Y = (1), (2), (n), (1.8)
VY(RER, k=1,2,n;% v/ =y (j),j=1,2,n, WH FHEHE
(1,7, (2,95) -+, (nyy0), (1.9)
ARALHAS B EIR L w ) A SO p (%)
p(x )f—b,,_lx"_l+b,,_2x"_2+'“+b]x+bo. (1.10)
fAIFR p(x) &L u i) f£A0AEE.
EX 1.5 BE[ul =luusu b t=n, 8 uyyuy, - u, 55 EHAFHEE
6 =(x,(1),2,(2),x,(n)),
%y = (2,(1),%,(2), - x,(n)),
v, = (x,(1),x,(2),x(n)). (1.11)
U Y (B) = Xa(k), k=1,2,n, 135
Y=/ (DY @),y (n)), (1.12)
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VY (R)ER', k=1.2,n; & v =y (j), j= 1.2, n, WA HH S
(Ly), (2,94) =+ (n,yh), (1.13)
R AR HIR w ) B LE B p (2
p(x)fz e, X e, " T e v+ g (1.14)
fRIFR p(a) L u B £~ FLAE.
HEX 1.1~1.51535.
FE 1.1 A p(o) @R[ ulHHE, p(x) ELu ]y £ AR EMMAEXEa,b] 1, p(x) Hp(x)
i 2
p(x) <p(x). (1.15)
iERR Hlwl 2w 1 £ARATED card([uw]) <card([w]) [ w )/ BORRAEAE XS O A 04 25 B0 B A~

Ho< [ JIOAFAE RO 0B OB R IR, 0 S, () < S, () B p () AOBLEEHREEEE p (o) OB

KIT I p(x) <p(x).
1.2 & pCo)RLulWHH, p o) Rl w109 £ B WAEL E A E o, b] L, p(x) 5 p(x)
i 2
p(x)<p(x). (1.16)
UEBAZSUE P 1.1, 0
FIFER 1.1,1.2 M.
FE 1.3 A p(x),p(x), p(x) 3 50E 0w IR, [uw i £, [u 0 AU, T 25 5 LA X [R]
la,b] b, f
p(x) <p(x)<p(x). (1.17)
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AT X —TH, p(x), p(a), p(x) BIXW [ a,b] FRIHHE.
EIE 2.1 (B p () SHUEE p(x) MBI R LRR) A p(o) B[ uWHLA, p(x) B[ ulfy £HA,
Il

pr(x)fdx gﬁp(x)dx. (2.1)

R FIFERE 1.1 AR, 0.
T 2.2 HERBITY p(x)], p(a)f, = p()], HENWEESE o, db, ol W
a'{l - a'i,l cC - C aq, (2.2)

MR B SE AT, T H.
f:p(x){dx < ij(x)‘zfdx << j:p(x)‘,fdx. (2.3)
R el C ol C o C dh=card([u]]) < card([u)]) < - <card([u])=p(0)] < p(x)) <
< p(0l=[ o < [ piar <+ < [ p)ax.
Wit 1 Bip()],p(x)d, - p()t SElul M £ HEE AR p(2)f € 1p(2)],p(2)],p(a)lt, 0]
ij(x){dx spr(x)dx- (2.4)

TEIE 2.3 CHLA p (o) SR p (o) MBUERS KR 25 pQo) 2L u] MR, p(0) RLul £ B
A,

pr(x)dx < pr(x)fdx. (2.5)
ERR FIFETE 1.2 HIEER 0.
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T 2.4 HEREBITES p(0)], p(x)], —p()!, HEMWBIEE o, o, o, WL
i Cd,CcCd, (2.6)
W) T A4 T i L

b _ b _ b _
Jp(x)‘fd% sjp(x)‘zfdx < ng(x)fdx- (2.7)

UEFAZSUEBE 2.2, 1 .
I 2 Bip(a)|,p(a)s, = p(a)t Blul B9 £ BEEATE p(x)] € {p(x)],p(x)], - p(x)l 1,0

ij(x)dx g[:p(x)lfdx (2.8)

FIUHER 2.1,2.3 HHE53.
EIE 2.5 %P(x) IEIL:[u] E‘J%ﬂ&,p(x)f%[u} E/‘Jf- %m@,p(x)jz%[u] Ef"]]?- %m‘&,mu

ij(x)fdx < J:p(x)dx < ij(x)fdx. (2.9)
EE 2.6 B p(x),p(x),p(x) R u] B, [u] B9 £ BUEE, [ul B9 £ U 25
p(x) = p(x) = p(x) - p(a), (2.10)
o [‘poar = ([ porae s [plora). (2.11)
EB 12,100 85 () = 3 (p(2) + pG)) AR R PIAELR [0, b] LB T LIS
3
J:)p(x)dx = %(J p(a) dw + J p(x)fdx) .
BIE 3 Wp(x),p(x), p(x) B u] BRE, [u] B’Jf A, [u] 19 £ B,
p(x) = a 2"+ a4, 2"+t ax + ag,
p(x) = b, """ + b, + 4+ bix + by,
p(x)f = ¢ 2"+ c,,,_zx"*2 + 40X+ ¢
s a; — b, = ¢, —a;, 1 =0,1,-n -1, (2.12)
) ij(x)dx _ %(J'jpu)fdx +Jap(x)]dx). (2.13)

EE 2.7 Wp(x),p(a),p(o) B ] MRLEE, [u] B9 £ BV, [u] B9 £ B0, AR RUEIX A [ o,
bl FAHAE=RL 0,9, ¢ 5300 2

pw>wb—a>:ﬁmxmm
p() - (b - a) = pr(x)fdx, (2.14)

p(e) (b= a) = [ p(x)a,

H p(0) - p(n) = p(z) - p(0). (2.15)
) (a1 - M porar « [ porar). (2.16)
iE B A (2.15) f%?”p(@)'(b—a)—p(ﬁ)f (b-a) =p(r Yo (b-a)-p(0)-(b-a),%H

(2.14) ﬁﬁp(x)dx —ij(x)fdx = ij(x)fdx —Jp( )dx, FJ?U\J p(x)dx = —(Lp(x)fdx + Lp(x)'/dx).
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WA m A Fe o RASTEL ity R B IESER o = ay,an,as f RDWMEIEIR[w] = {u,uy,usf, REGEm
B T Z B E MR R T, FE L R B o = la), 0, as, a0t FRIATR[w] = {u), u,!
s H SRR = la, a0t WIEHIRIuY = {uy, uy,us, ug b, 3K PIRRE P RS LE B HIR TR AT E—
#itie, B ow, = 11.4,1.8,1.5,1.1,1.7} ,u, = {1.1,1.7,1.8,1.3,1.4f,u; = {1.2,1.8,1.9,1.1,1.4},

=11.8,1.1,1.9,2.1,1.7} A ARG bR u], Lo, [o) B8Ry = (3.7,5.3,5.2,
3.5,4.5), ¥ = (2.5,3.5,3.3,2.4,3.1), y = (5.5,6.4,7.1,5.6,6.2) , WA =2H%d 5.(1,3.7),(2,5.3),
(3,5.2), (4,3.5), (5,4.5); (1,2.5), (2,3.5), (3,3.3), (4,2.4), (5,3.1); (1,5.5), (2,6.4), (3,7.1), (4,

5.6),(5,6.2) FIHEET p(x) = Ly,H S i), ), ] AL

p(x) = 0.1750x" = 1.7334x" + 5.1750x° — 4.416 7x + 4.5000,
p(x) = 0.0750x* —0.6667x° + 1.5250x> — 0.0333x + 1.6000,
p(x) = 0.2625x* —2.9583x> + 11.087 54> — 15.591 7x + 12.7000.
HRAE = B SR LR AT LB p(x) < p(x) < p(x) R EIIER p(x)” TEMIZE p (x) BT J7, il
2 p(x) 1EMZ p(x) B9 1J7 .
AR [0, 0] BEZ], A4 ¢ = 4, 76[0,4] EFRATX p(x),p(x),p(x) 53585, &0 55

4 4 )
Jp(x)dx = 17.968 8,Jp(x)fdx = 11.358 I,Jp( Ydx = 27.028 5, E%J p(x)dx < Jp(x)dx <
0 0 0

rp(x)]'dx.EB?% T m RS 8 1y AR B 1 J R SR A, i AR R R Ji 1k S A R PR A

R AEASCH A AR SR PRSI & SR & RO AR, WO i AR R S S SR R TR
F14 s PR 22, X 7 RV P R S/ 5 T P L % s A e, 8 7 R ALY R OB R . RS B LA 9 R 2
AN T L SO ) IR R AR (0T 7 A5 14 B AR i BB 22 , A 7l 9 R il 4k 2 1) A% Bl
e, ez Wia A Az, A 1 W AR B 5 2R AR L PR B AN 23 X AR P A M FSC R T
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