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Basing on the concept of complex fuzzy limit, We would

like to discuss the

two complex fuzzy functions in the present paper.

Theorem 1 If limf(x)=A, limg(x)=b,

A= X X—> Ko
then, liml{f(x)+g(x)1=A+B.
XD Xy

Proof:

1imP[f(x)+g(x)]=;im(P[f(x)]+P[g(x)])

X=32%o - %o
=P{A]+PIBI=P[A+B]

LimQIf(X)+g(X) 1=1im(QLf(x)1+Qlg(x) 1)

x=2%o x> Xo
=Q{A)+QIBI=Q[A+B]

limits of the sum and the difference of

As for lim inf(f(x)+g(x))=inf(A+B), We shall prove it

X-»Xo
separately.

First, when at least one of the equations infA=0,

infB=0 is true, we may suppose infA=0 holds.
Since limf(x)=A, then 1lim inff(x)=infA=0.
X-r%eo X-»%Ro

Therefore, for € =1>0, there exists real number

so that when d{xXx,Xxql<8 , the following will be true:
dlinff(x),0]=| inff(x)-0} =1 inff(x) | <1,
Notice that inff(x) takes only 1 or 0, we have inff(x)
When  dIx,X01<8 , inf(f(x)+g(x))=0,

Thus lim inf(Cf(x)+g(x))=0
X Xq

and



On the other hand, as infA=0, so inf(A+B)=0.
Thus lim inf(f(x)+g(x))=inf(A+B).
AX>%o
In the second case, when infAZ# 0, and infBZ 0 are true,

both infA=1 and infB=1 will also be true.

Since limf(x)=A, limg(x)=B,

X-¥%Xea X¥rXeo
Then lim inff(x)=infA=1

xX-» Ao

lim infg(x)=infB=1

X Xo

Thus for € =1>0, there exists 5 >0, SO that . when
d(x;xo)<6 i}
then dtinff(x),1)=1] inff(x)-11 <1
d(infg(x),1)=1 infg(x)~-11| <1.
Again, as inff(x) and infg(x) take only the real number
1 or 0, there must be inff(x)=1, and infg(x)=1 so that the
two inequalities could be true. Thus when d(x,Xxe)<8 , then
lim inf(f(x)+g(x))=1
X2 %o
inf(f(x)+g(x))=1 ( derived from the definition of
complex fuzzy number. )}
On the other hand, infA=1, infB=1, we have inf(A+B)=1.
then lim inf(f(x)+g(x))=inf(A+B)
x> Xo
from Theorem 2 in our previous paper “complex fuzzy limit” ,

we have

lim[f(x)+g () I=limf(x)+1img(x)=A+B

N-sXo %2 %o X=2 X¢
Theorem 2 If limf(x)=A, limg(x)=B, then
X=5 %o =¥ Xeo
lim[f{(x)>-g(x)1=A-B
%> Ao '
proof: limf(x)=A, limg(x)=B,
X Xo g
1imPIf(x)1=P[A}, 1imPlg(x)1=P(B]
X=-»Xeo %9 Xo

1imQf f(x)1=Q[A}, 1imQlg(x)1=QIB]
A=>%y x> %o



Iim inff(x)=infA, liminfg(x)=infB

X%, %~y Xo
1imPIf(x)—-g(x)1=1im[PIf(x)]1-Qlg(x)11=
X~ %o X %o
1imPlf(x)]-1imQlg(x)1=P{A]-QIBI=P[A-BI.
X2 %o A2 xo
1imQLf(x)—-g(x)I=1im[QIf(x)]1-Plg(x)11=
X2 Ko X Xq
1imQUf(x)I-1imPlg(x)1=Q[A]- P[B] QlA-B].
X9 Xgq XD XKy

"The following will be proved separately:
lim inflf(x)-g(x)1=inflA-B]
X=2%o
1. When at least one of the two equations infA=0 or

infB=0 is tenable, we may assume infA=0. Since limf(x)=A,
X3 K¢

we have Tim inff(x)=infA=0. Then for € =1>0, there exists
X Xeo

real number & >0, so that when d(x,xge)<d ,
dCinff(x),0)=1 inff(x) | <1 will  hold.
As inff(x) takes only 1 or 0, therefore, inff(x)=0.

Thus when d(x,xe)<d , inflf(x)-g(x)1=0

thus lim inflf(x)-g(x)1=0.
X Xo
In addition, since when infA=0, inflA-Bl=0,
therefore lim inflf(x)-g(x)1=infl[A-B]
Y-»Xq
2., If both infA=1 and infB=1 are true, notice that

limf(x)=A, limg(x)=8B, we have lim inff(x)=infA=1,
‘x"“q N-)‘Xo ’ “"’xg

lim infg(x)=infB=1 ‘

X=¥ Xeo

thus for € =1>0, there exists real number &8 >0, so that when

d(x,xe)<8
dlinff(x),infAd)=] inff(x)-infA |l =] inff(x)-11 <1
d(infg(x),infB)=| infg(x)-infB| =] infg(x)-11] <1

As inff(x) and infg(x) take only O of 1, there must be
inff(x)=1 and infg(x)=1 so .that +the above-mentioned

inequalities could hold. then when di{x,xe)<8 ,



infl{f(x)-g(x)1=1, thus 1lim inflf(x)-g(x)l=1.
X=>%o

On the other hand, when infA=1 and infB=1, inf(A-B)=1.

Therefore, lim inf{f{(x)-g(x)1l=inf(A-B)
%I

To sum up , we obtain
lim[f(x)-g(x)1=1imf(x)-1img(x)=A-B.
%> X, e d x> Xy
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