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I. Conditions Of Equivalence Of Function
Limit In Different Distances

uy,(2a1,3)

According to document ,¥e can set different

distances to the same set and enter different concepts of

function limit in different metric spaces.
Let S be a set . Set two distances on it, P A and?P s.
which satisfy the three axioms of distance.That is, (S, P a)

and (S, P s) form two metric spaces. The limit of function

f(x) is defined as follows:

Definition 1. Let x, be an accumulation point of S .
k€S .If for any given £ >0 there always exists 0 >0 so
that vhen 0 <P a(x,x,)<0 ,ve have

Palf(x),K)<¥€ 7
Then ve say the limit of f(x) is K,and is written as:
limf (x) = K
P alx,x0)—0

Definition 2. Let x, be an accumulation point of S.
KES. If for any given € >0, there alvays exists 0 >0 so

that vhen 0<J a(x.x°)<6 , we have



Pa(f(x),K)CE
Then we say the limit of f(x) is K,and is written as:
limf (x) = K
P a(x,%x0)—=0
Definition 3. If function f(x) satisfies:
limf (x) = K <==> liaf(x) = K
P alx.%0)—0 P s(x,%0)—0

then we say the limit concepts in the metric spaces
(S, P a) and (S, P s) of function f(x) are identical,or the

distances P o and P s are equivalent on function limit
concepts

Theoren 1. If there exists positive real numbers
K, <K, so that for any x€ S, x€S, there will be

K, Polx,x )P alx,x ) <K2P n(x,x,)
then
liaf(x) = k <==> linf(x) = k
P ax,%0)—0 P s (x,%0)—0

that is, P o and P s are equivalent on limit concepts of

function f(x).

Proof: Sufficiency
Let limf(x) = K,according to Definition 2,for any given
p B(X.Xu) -

€ >0, € /k2>0, there exists O 1>0.Vhen 0<P s(x,%x0 )<0 1, ve have
Po(f(x),K)<CE /K2
Take 0 =K;0 ,then when 0< 9P A(x,x°)<6 ,we have

0<P a(x,x,)¢1/ks P alx,x,)<0

Therefore,

Palf(x),K)gK2P a(f(x),K)<K2E /K,=¢€
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According to Definition 1,
liaf (x) = k

pA(X'XO) _.0

Necessary Condition

Let limf(x) = k, according to Definition 1, for any
p A(X. Xo) -0

givene >0, ek, >0,there exists 8 2>0.When 0¢P A(x,x°)<6 2,

ve have
Take O =0 2/K2.then vhen 0< P a(x,x°)<6 ,9e have

0<P a(x,%x0)K2P 8(x,x%0 )(6 2

Therefore,

Pa(f(x),K)1/K1 P alf(x),K)<1/K ek =¢
According to Definition 2,
linf(x) = K
P s(x,x0)—0

I1I. The Equivalence O0f Complex Fuzzy Function
Limit In Different Metric Spaces
Now, based on the above mentioned, ve would study the

equivalenec of complex fuzzy function limit in different

mnetric spaces.

According to Doculent[4]. any complex fuzzy number x

can be indicated as [P[x], Q[x]],or [P[xlé Q{x1].It has
definate left end point P[x] ,right end point Q[x] and
infimum infx.0n the contrary,vhen P[x]},Q[x]Jand infx are

given,the complex fuzzy number x is asserted with them .



Here,P{x3<Q[x],infx€ {0,1}.
Definition 4. Let R be a complex fuzzy_subset.and
«€R ,y€R,the distance between x and y is defined as:
dlx.yl=max ( | PIx]- Py} ! .t Qlx]-Qlyl ! .} infx-infy i )
According to Document®1 ™1 R forms a complex fuzzy

11,021,131 ve know

metric space under dix,yl.From Document
vhen infx = infy,d[x.y] becomes the distance of the two
fuzzy numbers.

Definition 5. Let R be a complex fuzzy subset,and

x€ R,y € R.The distance between x and ¥y is defined as:
'3y = (P (x)-P (y))2+(Q(x)-Q(y)) 2+ (infx-infy)?

According to Documentlﬂi{].R forms a complex fuzzy

!

metric space under i xy . .From Document (121031 ye know
vhen infx=infy, | %y . becomes the distance of the tvo
fuzzy numbers.

Definition 6. Let f(x) be a complex fuzzy function,

with R being its domain of definition . A and x, are
complex fuzzy numbers.If for any given € >0,there always
exists 0 >0.When 0<d[x.x°]<6 ,we have

dif(x),Al<¢
Then ve say when x approaches x,, the limit of complex
fuzzy function f(x) is A,and is written as:
f(x)—=A (dlx.x,1—0)
or
limf (x)=A
d(x,%0) 0

Definition 7. Let f(x) be a complex fuzzy function,
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with R being its domain of definition.A and x are complex
fuzzy numbers. If for any given € >0, there always exists
0 >0.When 0< ! XXg! <0, we have

P f(x),A <€
Then we say when x approaches xo.the limit of f(x) is A,

and is written as:

or

Now,ve would discuss the equivalence of complex fuzzy
function limit in the two above mentioned metric spaces

Lemma: Let R be a complex fuzzy number set. If for

any taken x.ye R, we have

dlx,y]¢ ®F | ¢J3dix,v)

proof:
From Definition 4 and 5 , we have
dix,y)l=nax{ ) P[x]-P[y] ! ., Q[x]-Qly]! , ! infx-infy i }

%y | = (P{x]-Ply])2+(Q(x]-Qly]) 2+ (infx-infy)?
Let us Suppose

max{ ! P[x1-P[y] !, Qlx1-Qlyl! , ! infx-infy! }=1| P{x}-Ply] !

Then
dix,yl=1 P[x]-P(y] |
d
N PIxI-PIy] ! < 1ET [T PIxI-PLy] |
Therefore

dlx,y1< i xy ) <I3d(x,y]
From Lemma and Theorem 1 we obtain:

Theorem 2. Let f(x) be a complex fuzzy function, and
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R be a complex fuzzy number set. A.xﬁ R.Then we have

linf(x)=A <==> limf(x)=A
dlx,%0]—0 ! =g

X Xo
From the above mentioned we know that in different
metric spaces , the complex fuzzy function limit is
equivalent.This is one of the basic theories of complex
fuzzy function limit and will be of great theoretical
significance in further founding complex fuzzy functfon

limit and complex fuzzy derivation numbers.
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