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Abstract.

In this paper, we introduce some type of neighborhood of intuitionistic fuzzy
topological space, and prove some results about it, also we define intuitionistic fuzzy
topological vector space, intuitionistic fuzzy locally convex, and we prove some
result about it.
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Introduction

The concept of fuzzy topological vector space was introduced rationally by Katsaras
in 1981 [8]. According to the standardized terminology in [6], it should be called I-
topological vector space, where | = [0, 1]. It is known that locally convex spaces play
a quite important role in theory of classical topological vector spaces. So, it is also
important tointroduce and to study locally convex I-topological vector spaces in the
research of I-topological vector spaces.. In 1984,Katsaras [9] first gave the definition
of locally convex I-topological vector spaces by means of W-neighborhood base [12].
Almost at the same time,Wu and Li [13,14] gave the other definition of locally
convex I-topological vector spaces by using Q-neighborhood base [10] and
investigated some properties of such spaces. It goes without saying that to make the
relation between these two definitions clear is very necessary for the research of I-
topological vector spaces.

In 2006, Hui Zhang,and Jin-xuan[15]studied the relation between two definition of
locally convexl-topological vector spaces. Our results show that the locally convex I-
topological vector spaces in the sense ofWu and Li[13,14] are certainly that in the
sense of Katsaras [9]. The converse is false. That is, all locally convex I-topological
vector spaces in the sense ofWu and Li [13,14] form a special subclass of that in the
sense of Katsaras[9].
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On Intuitionistic Fuzzy Topological Vector Space

In 1983the idea of "intuitionistic fuzzy set™ was first published by T.Atanassov [2]
and many researchers have followed the same author and his colleagues.

In 1995, Coker D. [4] constructed the basic concept, so called “intuitionistic fuzzy
points " and related objects such as "qusi-coincidence.

In 1997, Coker D. [5] gave the basic definition of "intuitionistic fuzzy topological
space ".

In this paper, they studied the definition of intuitionistic fuzzy set, intuitionistic fuzzy
topological space and we define convex intuitionistic fuzzy set, study some type of
intuitionistic fuzzy neighborhood, prove some result about it, we write the definition
of topological vector space, we write two definition of locally convex in intuitionistic
fuzzy topological vector space, first definition of locally convex intuitionistic fuzzy
topological vector space by means of intuitionistic fuzzy W- neighborhood base,
second definition of locally convex intuitionistic fuzzy topological vector space by
means of intuitionistic fuzzy Q- neighborhood base and we prove the relation between
two definitions and we prove some properties about it.

1.Intuitionistic fuzzy topology

We will gave some definitions of intuitionistic fuzzy set, intuitionistic fuzzy point
intuitionistic fuzzy topology. We will gave some preliminaries ,needed in this work.
X will denoted a nonempty set; I = [0,1], the closed unit interval of real line;/,=(0,1];
1,=[0,1); IF (X)the set of all intuitionistic fuzzy sets of X. By (a, f)we denote the

constant intuitionistic fuzzy sets of X.

Definition (1.1) [16]

Let X be a non-empty set and let I be the closed interval [0,1] of the real line. A
fuzzy set u in X is characterized by membership function u: X — I, which associates
with each point x € X its grade or degree of membership u(x) € I.

Definition (1.2) [2]

Let X be a non-empty set. An intuitionistic fuzzy set (IFS) A is an object having
the form:

A={(x, us(x),v4(x)), x € X}, where the functions p4: X — I and v,: X — I denote
the degree of membership and the degree of non-membership of each element x € X
to the set A, respectively, and 0 < p,(x) + v4(x) < 1 foreach x € X.

Furthermore, we call :

m,(x) =1 —pu(x) — v4(x), x € X, the intuitionistic index or hesitancy degree of x
in A. Itis obvious that 0 < m(x) <1, foreache X .

Note: Every fuzzy set A on a set X is obviously an IFS having the form :

{{x, ua(x), 1 — pa(x)), x € X}
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Definition: (1.3)[5]

0 ={(x,0,1),x € X}
1={(x,1,0),x € X}

are the intuitionistic fuzzy sets corresponding to empty set and the entire universe
respectively

Theorem(1.4) [2,11]

Let X be aset and an intuitionistic fuzzy sets A and B be in the forms:
A:{(xl Ua (X), Uy (X)), X € X}y B:{<x1 Up (x)) VUp (x))l X € X}’ then

A cBifandonlyif uy(x) < ug(x) and v, (x) = vp(x) forall x € X.
2)A = Bifandonlyif A € B and B C A.
3) AC = {<xr vA(x)J :uA(x)>’x € X}

4)A 0 B={{x, {us () A ug ()}, {va(x) Vg (x)}),x € X} =
{(x, min{u, (x), pp (x)}, max{v, (x), v (x)}), x € X}.

5)AUB = {{x,{ua(x) Vug ()}, {va(x) Avg(x)},x € X)} =
{(x, max{u, (x), up ()}, min{v, (x), vg (x)}, x € X)}

6)If AC B = B¢ C A°.

Definition (1.5) [2]

Let {4;,i € J} be an arbitrary family on intuitionistic fuzzy setsin X, then :
2) UA; = {(x, Vi pa, (x), A 04, (), x € X},

Definition (1.6) [4]

Let X be a nonempty set. An intuitionistic fuzzy point, denoted by x, gy is an
intuitionistic fuzzy set Let A = {< x, uy(x), v4(x) >: x X}, such that

_(a ifx=y
Ha(y) {O otherwise

v (y) = {'B yx=y

1 otherwise

Where x €X is a fixed point, and constants «, Sel, satisfy a+ f < 1.The set of all
intuitionistic fuzzy points x gy is denoted by P, (IF(X))and we say that x, gy € A if
and only if & < py(x) and 8 = v, (x) for each x € X.
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Definition (1.7)

The constant intuitionistic fuzzy set in X is an intuitionistic fuzzy set has membership
and non membership define as the following

A={<xus(x),v4(x) > x € X} where

pUa(x) =aandv,(x) =, Vxe€X Wherea€el,p€E]
We denoted by (g, E) clearly (0,1) =0and (1,0) =1

Definition (1.8) [4]

Let A = {< x, uy(x), v4(x) >: xeX}and LetB = {< x, ug(x),vg(x) >: xeX}be
two intuitionistic fuzzy sets in X. A is said to be quasi-coincident with B (written
A q B) if there exists an element x in X such thatu, (x) + ug(x) > landv,(x) +
vp(x) < 1.0therwiseA not consincident AqgB. And we say that x, gy quasi-
coincident with 4, denoted x, 3yqA ifx, gy € P,(IF(X)) and A € IF(X). then
pa(x) + a > landv,(x) + B < 1.otherwisex, gynot consincidentBx, z)qB.

Theorem(1.9)[4]

If A and B are intuitionistic fuzzy sets in X, then :
()AgBifandonlyif A € B¢
(2) AgB if and only if A|];‘3'5.

Lemma(1.10)
For A,A;, B € IF(X) and x4 ) € P,(IF (X)), we have, A € B if and only if for
X(a,p) € A then X(a,p) € B.

Proof
(=) Letxp) EA thenVyeX, a < puy(y) and B = v4(y).

Since € B, we have uy(y) < ug(y) and vy (y) = vp(y).

Thus o < pp(y) and B = vp(y). Hence x, 4y € B.
(<:) Let x(a,ﬁ) € A, then x(a,ﬁ) €B

Thismean a < u,(x), f = va(x) = a < uy(x), B = vp(x)
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Thusu, (x) < pz(x)and v, (x) = vp(x).VxeX
Hence A[[B =

Definition (1.11)[5]

DLet A={(x, us(x),v4(x) ), x € X} be an intuitionistic fuzzy set in X, the image of A
under the function f: X — Y which is denote it by f(A), is an intuitionistic fuzzy set
in Y defined by
fFAH fwd@), A - fA-va))))y €
Y}wheref (MA)(y):{Sup%ef_l(yw G . HfT0) -0

, otherwise

and (1-f (1o )={ ) if F1 ) # 0

1 , otherwise

2)Let B={(y, ug(v), vg(y)),y € Y} be an intuitionistic fuzzy set in Y, the preimage of
B under f which is denote it by f~1(B), is an intuitionistic fuzzy set in X defined by :

FB)={x, f () (x), f 1 (vp) (x)): x € X}, where
£ () () =up(f (x)) and £~ (v) (x)=vp (f (x)).
Definition (1.12)[5]

An intuitionistic fuzzy topology (IFT for short) on a non-empty set X is a family t of
an intuitionistic fuzzy set in X whichsatisfies the following conditions:

@0,1€r;
(b) IfA,B € 7,then A N B € t, (closed under intersection);
(c)IfA; etforeachi € I,thenuU A; € t, (closed under arbitrary union).

In this case the pair (X, 7) is called an intuitionistic fuzzy topological

space,(IFTS for short. Every member of zis called an intuitionistic fuzzy open fuzzy
set (IFOS), and The complementA¢ of an intuitionistic fuzzy open set in an
intuitionistic fuzzy topological space (X,7) is called an intuitionistic fuzzy closed
set (IFCS for shortﬂf

Definition(1.13) [5]

Let (X, t) be an intuitionistic fuzzy topological space and
A = {(x, uy (x),v4 (x)),x € X} be an intuitionistic fuzzy set in X then, an
intuitionistic fuzzy I]interior and intuitionistic fuzzyclosure of A are defined by.

int(A) = A" =U{G:GisanIFOS in X and G S A}
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cl(A) = A =n{K:Kisan IFCSinX and A € K}

Definition(1.14) [5]

Let (X,7),and (Y, &) are two intuitionistic fuzzy topological spaces and let f: X —
Ybe a function. Then f is said to be an intuitionistic fuzzy continuous (/F continuous
for short) if the preimage of each intuitionistic fuzzy set in § is an intuitionistic fuzzy
setint.

Definition (1.15)

Let 7 be an intuitionistic fuzzy topological space on , the pair (X, 7) is called an
intuitionistic fuzzy topological vector space (IFTVS for short|:|F if the following two

operations of IFS on X
Addition
+: XXX - X, (x,y)=x+y and
T FxX-X, (kx)=kx

Are intuitionistic fuzzy continuous, when F has the usual intuitionistic fuzzy
topology, (3 generated by the usual topology U on F) and X x X and F X X the
corresponding product intuitionistic fuzzy topologies.

Definition(1.16)

Let be an A4, B intuitionistic fuzzy setin a vector space X over Fand A € F then we
define A + B and A4 is an intuitionistic fuzzy set in X define by

(A + B)(Z) = {< Z, Vx+y=z{.uA (x)/\,uB (y)}, Ax+y=z{VA (X)VVB (y)} >} and
A = {< x, Auy(x), A vy (x) >} where
,uA(%x) ifA#+0, VxeX
Apa(x) =

0 ifA=0, x#0
\gebua(y) ifA1=0, x=

And

1
! vA(zx) ifA+0, VxeXxX
vy (x) = 1 ifA=0, x#0

Lﬁbﬂw if1=0, x=0

37



Journal of College of Education for Pure Sciences Vol. 4 No. 2014

Definition(1.17)

Let X be a vector space over F, An Intuitionistic fuzzyset A in X is called convex
intuitionistic fuzzy set if and only if,

Ha(Ax + (1 = )y) = min {ps (x), na(y)}
vy(Ax + (1 — A)y) < max {v,(x),v,(»)},
foreachA1 € Fwith 0 <A< 1.
2.Some type of neighborhood

Definition(2.1)

Let (X, ) be an intuitionistic fuzzy topological space and x € X, an IFsubset A on X
is called an

Intuitionistic fuzzy W- neighborhood of x if there exist G € 7 such that

Ue (1) S pa(t) and vg(t) = vy(t) , V€ X and pg(x) = py(x) >0 and v (x) =
r(x) < 1.

The family consisting of all Intuitionistic fuzzy W- neighborhood of x is called the
system of an Intuitionistic fuzzy W- neighborhood of x and is denoted by Ny, (x).

Definition( 2.2)

Let (X, t) be an Intuitionistic fuzzytopological space and x € X, A family By of an
Intuitionistic fuzzy W —neighborhood of x is called an Intuitionistic fuzzy W -
neighborhood base of x if for each A € N;p (x) and a € [0, Uy (x)), B € (vq(x),1]
there exist B € By, such that uz(t) < us(t) and vy (t) = vu(t), t € X and pp(x) >
a, vg(x) <pB.

Remark (2.3)

Every intuitionistic fuzzy open set is an intuitionistic fuzzy W - neighborhood .

Definition (2.4)

Let (X,7) be an intuitionistic fuzzy topological space and x, sy € pt(IF(X)) an
intuitionistic fuzzy subset A of X is called an intuitionistic fuzzy R-neighborhood of
X(a,p) IT there exist G € T suchthat x5y € G and A < G°.

Definition (2.5)

Let (X,7) be an Intuitionistic fuzzy topological space and x4y € pt(IF (X)) an
Intuitionistic fuzzy subset A of X is called an Intuitionistic fuzzy Q-neighborhood of
X(a,p) 1T there exist G € T such that x, )G < A.

The family consisting of all Intuitionistic fuzzy @-neighborhood of x, gy is called
the system of an Intuitionistic fuzzy @-neighborhood of x, gy and is denoted by

Nirg (X(a,p))-
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Definition(2.6)

Let (X,7) be an Intuitionistic fuzzy topological space and x( sy € pt(IF(X)) a
family 3, ,,, of an Intuitionistic fuzzy Q -neighborhood of x(, ) is called an

Intuitionistic fuzzy @-neighborhood base of x g if for each A € Njgg (x(a,ﬁ))
there exist B € 3, , ,, such that up (x) < pg(x) and vg(x) = vy (t), x € X,

Definition(2.7)

Let (X, 7) be an intuitionistic fuzzy topological vector space, an intuitionistic fuzzy
set Aon X is called intuitionistic fuzzy neighborhood of 0, gy if there exist B € t

such that 0, 3ygB < A.

Lemma (2.8)

Let (X, t) be an intuitionistic fuzzy topological vector space and A € (IF(X)). If Ais
an intuitionistic fuzzy convex, Q@ — neighborhood of 0 4y, then int(4) is also
intuitionistic fuzzy convex, @ — neighborhood of 0., ), where int(A) denotes the
interior of A.

Proof

Since A is an intuitionistic fuzzy @ — neighborhood of 0, 4
= there exists & € 7 suchthat 0, py&' < A4

Since & is an intuitionistic fuzzy open set
So, 6 =m (&)andsince & € A

=>um (&)< ot (A4) it follows that 0, /v = oz (&) € i (A), hence
Opac S it (A)then zz  (A)is an intuitionistic fuzzy ¢ — neighborhood of
Oap):

If 4 is a convex intuitionistic fuzzy set, then its interior z# (A)is also intuitionistic
fuzzy set, then we get 4 is an intuitionistic fuzzy convex , ¢- neighborhood of

Oz, ) M
Theorem (2.9)

Let 4 be an intuitionistic fuzzy set on X then 4 is an intuitionistic fuzzy ¢ —
neighborhood of x(, 4, if and only if 4¢ is an intuitionistic fuzzy # — neighborhood

of /V(a,ﬂ)-
Proof

Suppose that A is an intuitionistic fuzzy ¢ — neighborhood of x , 4
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=3 G € 7 suchthat v,y €4

s> 3dxe€ENsw rLitiha pur)>1—a ANvyg(r)<l-/ and
Uug)Spu () Nveg(t)zvy(s) Ve eX

Since ¥, /e = X5 € ... (1) [by Theorem 1.9]

Now

Since 6 € 4

> A°c ... (2 [by Theorem 1.4]

From (1) and (2) we get 34 € 7 suchthat x(, 4 € ¢ and 4 € ¢

= A° is an intuitionistic fuzzy & — neighborhood of ¥, 4

The converse

Suppose that 4 be an intuitionistic fuzzy 4 — neighborhood of x (, 4

=34 €7 suchthat x(, 4 € ¢ and 4° € &

s a>vpx)VE<us lr) and v (¢) <vg () Npu ()= pu()Ve €
X

Since ¥, 0 &€ G = x(ppqac ...(3) [by Theorem 1.9]
since 4° € ¢°

=> G < A...(4) [byTheorem 1.4]

Then from (3) and (3) we get 34 € 7z such that x(, ;' € A4
Then A is an intuitionistic fuzzy ¢ — neighborhood of x (, ») &

Theorem (2.10)

Let 4 be an intuitionistic fuzzy neighborhood of 0 if and only if 4 be an intuitionistic
fuzzy ¢- neighborhood of O, 4),Va € 7o, F € / 1.

Proof

Suppose that 4 be an intuitionistic fuzzy neighborhood of 0(7 . 0 = 0(,))
=34 € 7 suchthat 0y € 4

> 0<x,0)A vg(0) <1 and

uet)spuy(e) Nvg(e)z vale), Ve eX
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[|Since ¢ €randx,(0)=0and 2 € (0,1]

> u;0)zl-a... (1)

Also

Since v¢(0) <land # € [0,1)

= rsg(0)=1-4...(2)

From (1) and (2) we get O, pG < A

= A be an intuitionistic fuzzy ¢- neighborhood of O, 4
The converse

suppose that 4 be an intuitionistic fuzzy ¢- neighborhood of 0, ») = 34 € 7 such
that O(ﬂ'.ﬁ)ﬁ c 4

= wu;,0>1-—a AN vg(0)<1l-/4and
ve(£)Zvale) Au (£)<spu (), V2 EX

Since¢cer Nuy;,0>1—a, a €(01]

=>u;0)=0
Also
Since
vs(0) <1-2, £e[0l)
=>rvs0) <1
And ¢ € 4

= A be an intuitionistic fuzzy neighborhood of 0 =

Corollary (2.11)

Let 4 be an intuitionistic fuzzy neighborhood of 0 if and only if 4¢ be an
intuitionistic fuzzy #- neighborhood of 0, 4),Va@ € 7o,/ € / 1.

Proof
Let 4 be an intuitionistic fuzzy neighborhood of 0
© Abe an intuitionistic fuzzy ¢- neighborhood of 0, »),Va@ € 7o,/ € /4

[by Theorem 2.10]
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& A“be an intuitionistic fuzzy #- neighborhood of O, 4),Va@ € /o, F € /4
[by Theorem 2.9] »

Theorem (2.12)

Let (Y, z) be an intuitionistic fuzzy topological vector space and let 4 be an
intuitionistic fuzzy set on X, x € X then A4 is an intuitionistic fuzzy W-
neighborhood of » if and only if 4 is an intuitionistic fuzzy ¢- neighborhood of

X0 foreach @ € 1 — u y(x),1], F€[0,1— v (1))
Proof
Suppose that A4 is an intuitionistic fuzzy /4 neighborhood of ¥
[[Jthere exist & € 7z such that
ue)<upuy(2)...Q0) and v(2)=v,y()...(2),Vt €X
alsou,(x)=p(xr)y>0and vy (r)=rv y(r)<l1

Hence

foreachae e (1 — x4(x), 1], wehave g (¥)=p 4, (x¥)>1—a
su(r)+a>1...03
also, foreach £ €[0,1— v ,(x))

ve(r)=v,(r)<1-4
s>vexr)+F<1l...(4)
From (3)and (4) we get v, s ... (5)
And from (1) and (2) we get & < 4 .. .(6)
Then from (5) and (6) we have
X@pndo S A

= A is an intuitionistic fuzzy ¢- neighborhood of x (, 4.
The converse

Suppose that 4 is an intuitionistic fuzzy ¢ - neighborhood of x(, s
foreach @ € (1 — x 4(x),1], £ €[0,1— v 4(x))

= 3 G(d,ﬂ) € zsuch thatx(a,ﬁ)q 6'(42’,,5’) CA4 .e /Zﬂ(a,ﬁ)(x) +a >1and
7/5'(””6,)(/1’) +/<1
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And

/zgw)(t) <u, () and Vg(a‘/),)(r) >v, (), VE eX

Put

CHRCwp @ € M- ()1, FE[01-v,(x))}

Since &, ) € 7 and 7 topology on intuitionistic fuzzy set &
SUGpnET>CET

Andsince G, 5 < A4

= UGy n(8) S py(2)

> sup{u s,y @ €= )18 E[01- v, (D)} <ua(e)

AISO Vg(a/,,é’)([) = VA(f)

sinf{vs, ., @€y €[01- v, ()} 2 va()
So,
ue(t)<puy(t) and v (2)=>vy(2), Ve EX=>(GCS A4
Note that

#oe) ={sup e, , (1), @ € A= 4(2), 1 7 € [0,1- v 4())}

>sup{l— a2, @ € 1 —p4(x), 11} = p 4 (x)
Also
ve(r)= inf{l/g'(”‘ﬁ), a€Q—puy ()14 € [0,1 — VA(x))}
<infll—g,F€[0,1-v,4(x)}=r,(x)

So

#e(x) = w4 () >0 and
ve(r)=v,(x) <1

Hence A is an intuitionistic fuzzy /#4 neighborhood of + &

43



Journal of College of Education for Pure Sciences Vol. 4 No. 2014

Theorem (2.13)

Let (X, 7) be an intuitionistic fuzzy topological vector space and let B € (/F (/I’)),
then m;is an intuitionistic fuzzy #- neighborhood base of .x if for each 4 € 2,

#q4(x)>0and v (r)<landforeacha € 7o,/ €/

ZLapy={4:A€B, pu(x)>1-a,v, (xr)<l-/} isan intuitionistic fuzzy
¢- neighborhood base ofx (, z).

Proof
Suppose that m;is an intuitionistic fuzzy #4 neighborhood base of .+

And A4 € Z(a/,,é’) =>4 €? and

u(x)>l—anvyr)<l—-4...(0
Since 4 € Zand El;an intuitionistic fuzzy /4 neighborhood base of x
= Zisafamily of an intuitionistic fuzzy #4 neighborhood of »
= A is an intuitionistic fuzzy #4 neighborhood of »
Then 3¢ € 7 suchthat &£ € 4 and
Uex)=pu () >0Nve(r)=v, (r)<1l...(2)
Sinceu (r)>1l—acandpy(r)=ux,4(x)>0
sus(xr)>1-a...(3)
Also
Sincev, (r)<l-Fadv,(r)=v (r)<1
sve(r)<1l-p4
From (1) and (2) we get
Uer)>1l—a ANvy(r)<1l-4...(4)
From (3) and (4) we get x(, 5 ¢ & and & < 4
S Xapntc U
= A is an intuitionistic fuzzy ¢- neighborhood of x(, s

= (o p) Isafamily of an intuitionistic fuzzy ¢- neighborhood of x (, 4

Let # € /V//,*Q (/r(a',,b’))
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=3 A€ 7 suchthat x, pyg7 <5
Since Z € r = A'is an intuitionistic fuzzy #— neighborhood of .x (by Remark 2.3)
Since [ }is an intuitionistic fuzzy #4 neighborhood base of »
d3C€Bsuchthat Ccc Handp(xr)>1—a AN ve(xr)<1-p4
2> CE€EZ,pand CCHCF
by definition of an intuitionistic fuzzy ¢- neighborhood base of x , 4
T2 Is an intuitionistic fuzzy ¢- neighborhood base of x (, 4
The converse
Suppose that Z, 4 is an intuitionistic fuzzy ¢- neighborhood base of x , 4
and 4 € B
= upa(x)>0A va(x) < 1|]Py the condition of this theorem[l[
€1, F€[01)

Lete € (l—pua(x),1l], FE[1—valx)1)
Froma € (1 — ua(x),1]
Wehave yp(xr)>1—a...(1)
And from g€ [1—v (x)1)
Wehave va(r)<1—4...(2)
From (1) and (2) we get

A€ Ty, Ya€(d—ualx)1] [ € [0,1 — VA(x))
T2 ) Is an intuitionistic fuzzy ¢@- neighborhood base of x (, 4
= T4z Isafamily of an an intuitionistic fuzzy ¢- neighborhood of x(, 4
= A is an intuitionistic fuzzy #4 neighborhood of » [Theorem 2.12]
Now
let4 € Vyy (x), and VA € [O,ﬂA(I)), o € (valx),1]
Since 4 € Ny ()

= A is an intuitionistic fuzzy 24 neighborhood of
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= A is an intuitionistic fuzzy ¢- neighborhood of x(;_;;_ ) [Theorem2.12]
Thus3IZ € Uy_,1- 0
=> F € B suchthat wg(xr)>1-(1—-41)
= ug(r) >4 and
ve(r)<l—>»1-0)
s>vgr)<o
Such that # € 4

Hence El;is an intuitionistic fuzzy 24 neighborhood base of + &

Theorem (2.14)

Let (X, z) be an intuitionistic fuzzy topological vector space and let &/,  be an
intuitionistic fuzzy ¢ - neighborhood base of O, 4 in X,foreacha € 7,/ €
/ 1, then it has the following properties.

1) If 4 € ¥, then there exist @q € (0, ),/ € (£,1) such that for each
me€ [ay,1],7 € [0, Fy] there exists Z € &/, 5 With £ € 4.

2) It 4,5 € U, pthenthere exist £ € U, z suchthat £ S 4N 5.
Proof

1) Letd € Uy = Aisanintuitionistic fuzzy ¢- neighborhood of O, 4
= 36 € 7 suchthat 0, py' < 4
=> u4,0>1-a ANvg(0)<l1l-4 and

#ex)Spuy (x) Nvg(r) 2 valr), Vrex
Since0 e .Y
= u;0) < 40) A v(0) = va(0)

Takiﬂg a’OE(O,a'),ﬁoe(ﬁ,l) with /16'(0)>1—Q'0>1—Q' A VG(0)<1—
bPo<l-pF

Forany 7€ [ag,1], 72 € [0, £,

We have 0, g < A4

Hence A is an intuitionistic fuzzy ¢- neighborhood of 0,, )
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Note that Z/,,, is an intuitionistic fuzzy ¢- neighborhood base of 0(,,, .
Thus 3% € U, suchthat # € 4.
2) Letd, B € Uy
= 4,£ an intuitionistic fuzzy ¢- neighborhood of 0, 4
=36,/ € v suchthat O, /G S A4, O, pyo/ S F
> u,0>1—-a AN vg(0)<1l-/4 and
u{0)>1—a Anvy0)<l-4g
And
Uex)<u ,(xr) N vg(r) =2 valr), Vr €X and
up(x) Spup(x) N vy(r) 2 ve(r), Vrex
Now
Since,#Z € =, (z topology on .f)
>GNHET
Since {< min{x ;(x), u ()}, max{vg(x), vu(x)}>}=6GnHEr
LetV¥=6GNHer=>NeEr
Sinceu,(0>1—a ANpuy0)>1—a
= u#0)} >1—aand
since min{x ,-(0) , # #(0)} = x 4(0) = £ 4(0) >1—-a ... (1) and
Sincevg)<1-F AvyQ)<l-—pg
= max{rs(0), »4(0)}<1- 4 and
Since max{v(0), v4(0)} = vn(0) =2 vy(0) <1-4...(2)
From (1) and (2) we get O¢, sV ... (*)
Now s o(x) S 4(x) N e y(x) S pp(x), Vr €X
= up(x)=min{u ;(x), 4 ()} s min{u 4 (o), 1 5 (1)} = p (1)
S>uy(x) Spclr)...Q3)

Also
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ve(xr) Zvalr) A vylr)zve(r) Vrelx
= v y(r)=max{v (x), v 4(r)} 2 max{v 4(x), v p(x)} = v o(x)
= vr)zve(r)... (4
From (3)and (4) weget / < C ... (**)
From (*) and (**) we get O, @V < C
/.e 3N €z suchthat O, @V < C
When
N ={minfy o (x), 1 (2D} max{v o(x), v ,(x)}} = & 0 A and
C={min{u (), upCe)l,max{v (), v ()} =405

Note that

#o(x) =min{u,(x),u 5(x)}
= uc(x) =min{u (x),uz(x)}...(5) also

ve(r) =max{y 4(r), v z(r)}
= vo(x) 2 max{v 4(x), v z(x)}...(6)
From (5) and (6) we get

CCSANSm

3. Intuitionistic fuzzy locally convex

In this section, we define an intuitionistic fuzzy locally convex about intuitionistic
fuzzy topological vector space and we prove some result about it.

Definition (3.1)

An intuitionistic fuzzy topological vector space (X, z) is called intuitionistic fuzzy
locally convex if it has an intuitionistic fuzzy # neighborhood base of 0 consisting
of convex intuitionistic fuzzy set.

Definition (3.2)

An intuitionistic fuzzy topological vector space (X, z) is called intuitionistic fuzzy
locally convex if there exist a family & of convex intuitionistic fuzzy subset on X
such that foreacha € 7o,/ € /4

Uapp={Adn(r,s)|de,r €el—a,1], s €[0,1—4)} is an intuitionistic
fuzzy ¢- neighborhood base of 0, 4.
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Theorem(3.3)

An intuitionistic fuzzy topological vector space (X, z) is an intuitionistic fuzzy
locally convex in the sense of (3.1) if and only if it has an intuitionistic fuzzy ¢-
neighborhood base of O, ) consisting of convex intuitionistic fuzzy sets for each
a€/ynfE/.

Proof
suppose that (.Y, 7) is a locally convex intuitionistic fuzzy topological vector space
Then by definition(3.2) of intuitionistic fuzzy locally convex

(X, 7) it has an intuitionistic fuzzy #* neighborhood basem;of 0 consisting of
convex intuitionistic fuzzy set

let Vg py={A:A€B, p(x)>1-a,v, (x)<l1l-/f} thenby Theorem 2.13

U o p)is an intuitionistic fuzzy ¢-neighborhood base of0, 4 for each @ € 7, f €
7

And since than intuitionistic fuzzy #4 neighborhood base of 0 consisting of convex
intuitionistic fuzzy set

= VA € Zisaconvex intuitionistic fuzzy set and

Since each element of &/, ) belongs to |];
Then VA4 € U, z) is a convex intuitionistic fuzzy set

Then we have 7, 4 is an intuitionistic fuzzy ¢- neighborhood base of0Q, s
consisting a convex intuitionistic fuzzy set foreach @ € 7o, £ € /4

The converse

Assume that for each @€/, F€/18,p is an intuitionistic fuzzy ¢ -
neighborhood base 0f0, 4 consisting a convex intuitionistic fuzzy sets.

ByLemma2.8, we assume that every member of %, ») is a convex intuitionistic
fuzzy set (intuitionistic fuzzy open set)

Put

B :UQ'E/O B(ﬂ',ﬂ) and
VASEN

Uap) ={1B:BEB, u;0>1-a, v(0)<1-/4}

Obviously, # 5(0) >0, v 5(0) <1,foreach # € B
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Notice that Z, ») € (. and

Every member of &/, 4 is a convex intuitionistic fuzzy set (intuitionistic fuzzy open
set ,¢- neighborhood of 0, 4))

Hence &/, ») is a convex intuitionistic fuzzy set

(intuitionistic fuzzy open set , ¢- neighborhood base of O, ) for each @ € 7, F €
/1)

So by Theorem 2.13 , we know that El;is an intuitionistic fuzzy ¢- neighborhood base
of |}consisting of convex intuitionistic fuzzy set

There for (X, ) is a locally convex intuitionistic fuzzy topological vector space in
the since of Definition 3.1 =

Theorem (3.4)

An intuitionistic fuzzy topological vector space(.X, 7 ) has an intuitionistic fuzzy ¢ —
neighborhood base of 0, ) consisting of absolutely convex intuitionistic fuzzy sets

for each « € (0,1], £ € [0,1), then intuitionistic fuzzy locally convex in the sense of
Definition 3.1.

Proof

Suppose that (¥, 7 )intuitionistic fuzzy topological vector space has an intuitionistic
fuzzy ¢ — neighborhood base of 0, 4 consisting of absolutely convex intuitionistic

fuzzy set, « € (0,1], £ €[0,1)

= (X, z)intuitionistic fuzzy topological vector space has an intuitionistic fuzzy ¢ —
neighborhood base of 0, 4 consisting of convex intuitionistic fuzzy set

By Theorem 2.13 we have (X, 7) locally convex intuitionistic fuzzy topological
vector space &
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