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[. FOREWORD
Interval-type and information-type grey numbers are mostly used in
practice The definitions of two kinds of grey numbers have been in
articld™ Blas rofows:
(i, xe (a.bl
mm-{ a,b&R , a&b
{0}, x ¢ (a,b] b
We called those grey numbers that are written In the ébove pattern
intervai-type grey nusbers . And ihe interval-type grey numbers can be
vritten as [a,bl, in which a , b are respectively called left , right
endpoint of the intervai-type grey nuaber u(x) , 6f which infu(x)=1 ,
supu(X)=1 . And the described interval grey numbers are the very
hieravchy-type grey numbers vwhich were advanced by Prof.Deng.

AS follovs:

o ,1+ xg¢g la,bl]
u(x)= { -a,b&R aghb

feo 1+ «x *Ia.bl
ve called those grey nusbers which can be written as the above pattern
information-type grey number -, which can be written as [qipl.in which 4,
b are respectively called left ,right endpoint of information-type grey
nuaber u(x),of which infu(x)=0 ,supu(x)=! . They are also called Deng’s
#rey number.
Information-type, interval-type grey nusbers are called by a joint

name classical rational grey nuaber . It is obvious that the classical
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rational grey number becomes fuzzy number when it is interval-type grey
nuaber . Therefore ,classical rational grey. numbers are also called coapl-
ex fuzzy nuabers..

Grey (or complex fuzzy ) distance is often given out in the course of
studing these states of grey system so that concepl of " The arbitrary
approach “ can be described exactly . Therefore, It’s necessary to set up
a grey distance and discass Its basic properties on the bases of classical
rational grey numbers. | ,

[i. GREY POINT AND THE GREY DISTANCE

Ve can know frow its definition that any classical rational grey
number u(x) is one-td—one correspondence wlth three.ordered real nuabers
--left endpiont a , its right endpiont b and its infimum C . The three
ordered real nusbers determine only a point G in spatial rectangutal
coordinates systei. The point G Is called a grey point of classical ra-
tional grey number (or a complex fuzzy point ). It is easy to know that
the set of classical rational grey number s one-to-one correspondence
with the grey point set {(X,y,2):x,y &R, X&Y Z@f{0,1}}.The set of grey
point can be expressed as fwo half plane as the shadow of thé figure.

’

We give out the definition of grey

(or complex fuzzy ) distance as follows:

Let u,(x}) , Ux()() are two arbitrary o

v

classial rational grey nuabers, : g
We define the distance between them as folows:
DU up(x), ug(x) J=maxifay- a||.|ql- byl tinf ua(x)- Inf u, (X)|} vhere
a,, apand b,,byrespectively the left ,right endplont of uy(X) and ux(X).

111. PROPERTIES OF THE GREY DISTANCE

property 1 . As for two arbitrary classical rational grey numbers

ll'(X) s UZ(X) there is
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DI u, (XJ, ua(x)l!D( uy (X, uy (XJ1
property 2. Let u‘(X) , u;(X) are two classical rational grey
nuabers , then DU uy(X), ug(x)1=0 if and only If uy(X)= uga(X).
property 3. As for three arbitrary classical. rat ional grey numbers
Uy (x) , ug(x) ,ug{x) there Is
Dluy (x), uy(x) 1€ DIuy (XD, uglx)1+Dluy(x),ug(x)]
proof: AS D(u‘(x),ua(x)l-D(uJ(x),u‘(x)l Is true.It Is proved under the
following seven separate conditions ' |
When u , (X)=la,,b, 1, uy(X)mlag,by], uy(x)=la,by!
or u, (x)-(a‘,b,l,‘uz(x)-[ql.hll, “3‘*"‘31;93]
or  uy (x)-(a,n,.b,l. u;(X)-!a,&b;l, Uz(x)=faz,byl
or u, (X)'{atiP'l’ “1‘*"[3;ile' u3(x)-(a%;931
there is  Dluy(x) , uz(x)l=max{la,-a;|,{b,-b,|,0}=max{ja,~a |, Ib,-b, ]!
When Dlu,(x),uy(x)I=}a,-a,| there Is |
Dluy(X),ug(X) I=la,~ a;|=|a,- a3+ a3~a‘(5;|qg- agltlay-a |
< Dluy (X, uy (x) 1+DIu, (%), u3(x)]
sase method can proof: t
When DI uy(X), uy(X)I=|b,-b, | )
DI uy(x), uy(X)lgDI uy (X, ug(X)iedl uy(x), ys(x)l.
Therefore property 3 iIs true under the above four conditions.
When u,(x)-[a‘,p’), uztx)-[az;P;l. uy(x)=lay,byl
or u (X)=la,,byl, ux(X)=lay,b,I, u3(X)-(a,.bsl
or u,(X)-[aL;P,l, ua(X)-faa,b;l, u;tx)-[a;kyal
there Is DI u (X), ua(XJIKDI u,(X), ug(X)1+DI uz(X), ug(X)!
( to be proved vith similar method ).
Therefore property 3 is true. .
Because the grey distance which we define possesses the three proper-

tics of the aetric spacc ,we define . a metric space which Is callod grecy
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(or compiex fuzzy ) metric space.
{V. THE RELATIONS BETHEEN GREY DISTANCE AND-TVOtREAL.NUHBEB'S RETANCE
The classical rational grey nuaber is an extensian of real nuaber.
And the real nusbers are one part of classical ratlpnal grey numbers .
We will then give out a theorem so as to lllustrate that grey distance
i{s an extension of distance of two real numbers.
Theorem: If u, (x}) , ﬁltx) are all rael numbers,then
DL uy(x), uytx)l=| uy(x)- U, (x)).
Proof: since uy(x), uy(X) are all real nuabers
hence u (x)=la ,a 1, ua(x)=fb ,b ] -
Bl u,(x), uz(x)lqlax{lb—aL,]b—é;,O}-lbca(-l u;(X)- uy ()|
DU uy(x), ug(x)i={ uy(x)= ug(x)f
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