A Note on the Limit of Sequenees of Grey Numbers

Tianjin Normal College, China  Yang Guanglin
Li Guocai

Abstract

In this note, the following results are proved:
1. If limxn =a, limyn =b, then lirnxnyn = ab.
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2. If limx_ =a, limy =b and O€[P[b], Q[b]], then lim— =
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In Wu Heqgin et al . [1], the concepts of classical retional grey numlers is in-
troduced. A classical grey number is either a classical grey number of the interval
type or a classical grey number of the information type. The aim of this note is to
discuss the operational reles of limits of sequences of grey numbers.

Let R=(—o0, +o0) be the set of all real numbers.

Let '15 be the set of classical retional grey numbers,and §‘ be the set of grey

points. i.e.
R=1[a, b}, [a, blla<b, a, be R}

S= {(a, b, ¢)la, b, ceR, a<b, ce {0, 1}}

It is known that there exists a one—to —one function ® from R onto E : X
+~&(X)=(PIx ], QIx,], inflx,])

and two metriesd , d, can be defined as follows:

Definition 1.For x€ R and y € R, let

d,(x, y)= max{|P[x] — P[y]|,|Qfx] — Q[ylllinf[x] — inf[y]{}



Definition 2. For xeR and yeR, let
d,(x, )= (Plx] — PD)* + (Qlx] — QYD)’ + (infix] — in )’

It is easy to see that (R, d,) and (R, d,) both are metric spaces and that

4, 4,
Yo Xiff X, — X
[®, d) or (R, dy
is called the grey metric space.
About sequences of grey numbers, we have the following propositions.
Proposition 1. If limx =a, limy =D,
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then limxny11 = ab.
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Proposition 2. If limx =a, limy =b, and Oe€[P[b], Q[bll,
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According to ®, to each grey number sequence {X,}, there correspond
three real number sequences, {Px ]}, {Q[x,]}, {inf[x,]} and
limx, =a & limP[x_ ]=Pfal, limQ[x ] = Qa], liminflx_]= inffa].
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Thus the convergence of a sequence of grey number is equivalent to the
convergence of three sequences of real numbers.

Pl;oof of proposition 1
1°. LmPx y ]=limmin{P{x_]-Ply_], Px_]- Qly_I,

n-+oc n- oo

Qlx,] - Ply,], Qx,]- Qly It
=min{limP[x ]+ P[y ],limP[x ] - Qly,],

n -+ 00 n-»oo

limQ[x_1- Ply, LlimQ[x ] - Qly I}
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= min{ limPfx ] - limPly JlimP[x _]- limQfy ],
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limQ[x ] - limPfy ],limQfx ] - limQ[y I}

= min{P(a] - P[b], Pfa] - Q[b], Qla] - P[b], Qfa] + Q[b]}
= P[ab].
2°. limQfx y 1= limmax{P(x_]-Pfy_], Plx_]-Qly_],

Qx,1-Ply, ], Qx, 1-Qly,I}
= max{limP{x ] - Ply_J,limP[x_]- Qly,],

limQ[x 1- Ply, L1limQ[x ]~ Qly I}

= max{limP[x ]« limPfy_],limP[x ]+ limQ[y_],

limQ[x ]+ limPfy _],limQ[x ]- limQ[y_I}
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= max{P[a] - P[b], P[a] - Q[b], Q[a] - P[b], Q[a] - Q[b]}
= Qfab].

3° . Since liminfix 1=infal, liminfy 1=infb]), and for each grey
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number x, inf [X] takes only two volues O and 1, there exists an N such that
inflx,]=inffa] and infly,]=inf[b] for every n>N, thus
inf[x,y,] = inf[x,] < infly,]=inf[a] - inf[b]=inflab] (n>N)
which implies
liminflx_y_]= inflab]
Proof of proposition 2.
It needs only to prove the following

Lemma. Iflimy, =b and O [P[b}, QIbll, then lim—\- =1.
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Proof. We shall prove. |
) 1 1 ) 1 1 T | .
llmP[;I:] ='P[E 1, thgT] = Q[E]’ hmmfgln 1= mf[b ].
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Since Oe[P[b], Q[b]] and limPfy,]=P[b], limQly,]=Q[b],
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there exists an N, such that Oe[P[y ], Qly_]] for n> N,

thus by the definition of;l—, we have
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Now liny =b is equivalent to

d,(y,, b)=max{|Ply 1- P[bl,IQly 1— Q[bllinfly, 1 — in Ab]}
—0 So there exists an N, such that

infly }-inf[b]l<1 for n>N,,
Whieh implies inf[y]=inf[b] for n>N,, whence

lin infl— ] = lin infly ] = inf[b] = inff |
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