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Generalized Relation A nalysis
—Other to Discuss the Essence of Gray Relation

WAN G Xu-sheng, GE L ong-jin
(Graduate School, ChinaU niversity of Geosciences, W uhan 430074)

Abstract: Based on the definition of congruent relation, the algorithm and concept of
generalized relation (reflective relation) were put foward, and statistic linear
correlation and gray relation w ere unified in the reflectional relation The gray relation
wasproved to be akind of proportional relation and a quantitative concept for ' reaction’
was alo built in the paper. At last, an exanple showed that the taxis of data series
relation is differentw ith different relation mode
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( ) , .
, ) X= (x1,x2, ,xn) Y= (y1,y2, ,yn), R= (X,Y)
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Y(Xi,yi)
1 x,y,z,u , Y (0,1,
1) Y(x,x)=1;
2) Y(x,y)= Yy, x);
3) Yix,u)= Xy, u), Ny, u)=¥z,u), ¥x,u)=¥zu) -
Yix,y) X,y :
2 X,Y,Z,U n , R= (0,1,
1) R- (X,X)=1
2) R= (X,Y)=R=(Y,X);
3 R=X,U)=R-=(Y,U), R:=(Y,U)=R-=(Z,U), R:=X,U)=R-=(z,u).
R=(X,Y) X,Y
x,Y) - X,)=(C 1, 2, & , ), i= |Xi' yil;
n o (0,0, ,0), (X,Y) ., R=(X,Y)=R-=(
xX,Y) o ;
1)
B: _n]_[_zlw ﬂ(l/p (1)
R- (X,Y) = ¥ 0)
B (o) , W ,0=w=1
Y(B,0)= 1- af, ab (2
B= —}/Z 2 (3
2) , Y=Y ,0),i=1,2 ,n 51,
Y= (/\ max T min)/( i+ A max)- (4)

¥ X,Y
R- (X,Y) = ‘nJ‘ZwM w
i= 1
2
3 n X,Y f
F=f(X,Y),
F= (f1, f2, , fn) n

R: (X,Y) = R- (F,0)
X, Y f . (@] n .
Rt (X,Y)=Rs (Y,X) -
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1)
Ry
R« X,Y)=R- X- A,Y- B) (5)
#:F= X - A)- (Y- B),
A= (a,a, ,a),B= (b,b, ,b) n ,a, b . X
X+ B-A) Y
2)
Ra
Re(X,Y) = R= (aX, bY). (6)
@F = ax - by,
a,b . X ax/b v , Y
bY/a X )
3) , ( )
R :
R (X,Y)=R- (aX - C, by- D),
,.c= (c,e, ,0),D=(d,d, .d) n ,a, b, cd
:F= (aX - bY)- (C- D);
F=a(X - C')- b(y- D).
n c=(,c¢, ,c),b=(,d, ,d),c,d
h:{fi: (xi - X_)/I’l- (yi- y_)/l’z, o> 0 (8)
fi= (xi- x)/ri+ (yi- y)/r2, < 0,
o .

o= Z;(Xi‘ X_)(Yw' y_),

ri, rz2 .
= 4’%Z(Xi' X)2, 2= AI'an(Yi- y)2
(3) ;o
R (X,Y) = R= (X/ri, Y/r2) = Y(B,0),
B= 'r:]L,\/Z; 2= ,\/2- Fl%z|;Xiyi| = A9 2(1- |r|),
,r :
=S 0ve 0 [Se 9%
2 YB0)=1- ap= 1 = f,

R (X, Y)=|r] (9
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8 h , Rn, (9
(8)
Rng Rhs -
(
Rn(X,Y) = Rn(Y,X),
Rn, (X,Y) = Rn, (X + B,Y),
Rig(X,Y) = Rng(aX,Y),
Rn (X,Y) = Rn (aX + B,Y).
B b a, b az 0.
3
g:F= X /X1- Y/y1
Y X
p:X - X/, Y - YA
X 1= X /X1, Yi= Y/yl, Xi Vi
¥p)= (w+ m)/( i+ m), i= 1,2 ,n,
w=min{ [xi (k) - yi (k) [}, m=max{|xi (k) - yi() [}, k=1,2, ,n, A , =
|X1(i)- y1(i) | . :
Re(X,Y) = R- (X X1, YNy = 'nlz ¥,
X1,Yy1
Y X y (1) /A (1) Rg(X,Y)
Rg(ny): Rg(Y,X),
Rg(X,Y) = Rg(aX,Y),
Rg(X,Y) # Rg(Ax + B,Y), a# 0, B # O,
4
. 0 1)
; ; 2) ( ) ;3 (
),
. (8
a, b, c,d
. y y y: aebx
X, Y : {In(yn} {xi} a, b, {aexp(xi)} {xi}
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X,Y f(X,Y) R, f(X,Y)=0
y(x) x(y),
Lf(x/y) = R* (dy/dx), Lf (y/x) = R* (dx/dy)
f Y Le(xA), X Lf (y/x) -
5
1 1,
1 2
Y
N Y X1 X2 X3 N X1 X2 X3
1 4244 | 256 | 3808 | 167 1 Q73 | 099 | 094 |X2>Xs> X1
2 4336 | 323 | 5728 | 1758 09 | 062 | Q70 |X1>X3> X2
3 5196 | 1201 | 6224 | 293 3
095 | 099 | 098 |X2>Xs> X1
4 6422 | 2437 | 6537 | 457 8
5 7316 | 3302|6594 | 5740
100 | 09 | Q99 [X1>X3> X2
6 8311 | 4325 | 7009 | 709 5
7 8815 | 4807 | 7224 | 774 5
8 1072 0 | 6718 | 862 5 | 1029 1
1)
Rg(X1, Y)= 073, Rg(X2Y)= 099 Rg(Xs3Y)= Q94
X2 Y
2)
(4) :
Y(k) = (0 313+ 184 3420/ (k) + 184 3427], i= 1,2,3 k= 1,2, ,8,
()= |Ixi®- x1- [y(k)- yl| 184 342 @ 313 i (k)
R- (X1, Y)= 099, R- (X2, Y)= Q62 R- (X3Y)= Q 70,

, X1 Y
3)

. Ring(X1,Y)=0Q 95, Rng(X2, Y)

=0 99, Rig(X3,Y)=0Q 98,

4)

r(X1,Y)= 100, r(XzY)= Q90 r(Xs,Y)= Q 99

X1,X2,X3 Y
X2

, X2
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