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1. Introduction

When the data are imprecise or ambiguous, fuzzy set theory can be a helpful tool to describe the situation. To handle
such situations, fuzzy sets assign an object a degree of belonging to a set. The concept of the fuzzy norm was first
proposed by Katsaras [4]. A fuzzy norm on a linear space was defined by Felbin [6], and its corresponding fuzzy, The
type of metric is Kaleva-Seikkala [8]. A fuzzy norm on a linear space with a Kramosil and Michalek-type associated

metric was first proposed by Cheng and Mordeson [5], [7].

A fuzzy norm was defined by Bag and Samanta in [1] in a way that makes the corresponding fuzzy metric of the
Kramosil and Michalek type [7]. In [2] and [3], they also looked at a few fuzzy norm properties. Bag and Samanta
talked about the concepts of Cauchy sequence and convergent sequence in fuzzy normed in [1]'s linear space.
Additionally, they conducted a comparison of the fuzzy norms defined by Bag and Samanta [1], Felbin [6], and

Katsaras [4] in [3].
Following an introduction to fuzzy norms, we present a fuzzy anti-norm space in this work, drawing on the concept

of fuzzy anti-norm as first presented by Bag and Samanta [3] and examining some of its significant characteristics.
Next, we will discuss the concepts of the Cauchy sequence in fuzzy anti-normed systems and convergent sequences.
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We now outline the work in the article as follows. Section 1, is the introduction part containing a brief history and
some concepts, Section 2, contains the basic definitions and results that are useful in the work, Section 3, contains
some new definitions with examples, and Section 4, is devoted to the main theorems and results that established the
relationships between studied notions in Section.

2. Fuzzy Anti-normed Spaces

This section defines fuzzy anti-normed space and looks into some of its key characteristics.

2.1. Definition[4].

Allow X to anon-empty set, where F(X) is the collection among every fuzzy set in X. if f € F(X) then

f={(x,0) :xeX and a€(0,1]}.It appears that fis a limited function for| f (x)| < 1. allow F to be the real number's space,
then F(X) is a vector space above the field F the addition and scalar multiplication definitions are

f+g={(x,0)+(,B)}={(x+y,anB):(x, ) €f (y,B) €g}.

And

kf={k(x,a):(x,a) €f .where keF}.

It is said that The normed space is the linear space F(X). if for every f € F(X),

A function]||. || : F(X) — R is referred to as norm on F(X) if the following is met :
e |IflIl =0forall f € F(X).

e |Ifll=0ifandonlyif f =0.

o |lkfll = |kIlfIl. k €F.

o [If +gll<IIfll +ligll forevery f,g € F(X).

(FX),II.1D is normed linear space.

2.2. Definition[4]

Over field F, let F(X) be a vector space. a functionV:F(X) xR—[0,1], (R, the real number set) is known as
the fuzzy norm function on F (X) if satisfies the following:

e V t € R witht<0 ,N(ft)=0

e VteRwitht>0 N(ft)=1ifandonlyif f =0

e VtE€RwWitht >0 N(cft)=N (f, é) ,c£0 cEF

e Vr,qeRN(f+gr+q)=min {N(fr),N(gq)}

e N(f, .):(0,00)—[0,1] is continuous

o tli_)rrolo N(f)=1

the pair (F(X),N) denoted a fuzzy normed space on F(X).
2.3. Definition

let F(X) be vector space over areal field F. a function

N*:F(X) X R — [0,1] is known as a fuzzy anti-norm function on F (X) if the following is met :
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o forall f,geF(X)

e forall T€R, t<0,N(fr)=1

e forall r € Rwitht > 0, N"(fr)=0 if and only if f = 0
e forall r € Rwitht >0, N"(cfr)=N" (f, ﬁ) , CEF/0

e forall r,q€R, N'(f+gr+q)< Max{N"(fr) ,N'(gq)}

. tll_)rrolO N*(f, t)=0 .

The pair (F(X),N") is called fuzzy anti-normed space.

2.4. Lemma

Consider (F(X),N*) fuzzy anti-normed space. then N'(f, .)is not increasing to t for each f € F(X).
N"(f-g, t)=N"(g-fit).
Proof:

lett <s.Thenk =s—t >0 we have N*(ﬁt)zMax{N*(ﬁt),O}: Max{N*(ﬁt),N*(O,k)}zN*(ﬁs).

for f,geF(X) and te(0,0),

* * * t *
N’ (f-g, t)=N"(-(g-f), t) =N (g-f, E> N (g 1),

2.5. Definition

Let be fuzzy anti-normed space(F(X), N*). We clarify what the open ball is B(f,r,t)with center f € F(X) with radius
r,r€(0,1), >0, as B(f,r,t)={geF(X): N"(f-g,t)<r}.

2.6. Theorem

let B(f,r,t) and B(f,r,,t) have the same center and be open balls.f € F(X), t > 0. and radius ry,r,€(0,1) then we
either have

B(f,r;,t)€B(fry,t)or B(fir,,t) €B(firy,t).

Proof: let f € F(X) and t > 0. consider the open balls

B(fry,t) and B(fry,t), with 0 <1, < 1and 0<r,<1,

if r; = r, so that the theorem holds . next, we believe r; # r, We can presume that,

without sacrificing generated. 0 < r; <1, < 1, then now let g€ B(fry,t) =N (f-g,t)<r; <r,.
=gE B(f,rz,t) ﬁB(f,rl,t)QB(f,rz,t)

By assume 0<r,<r; <1, we can similarly show

B (f,rz ,t) CB (f,rl,t) .
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3. Fuzzy Anti -Convergence in Fuzzy Anti-normed Space
3.1.Definition
allow (F(X),N*) to be fuzzy anti-normed space we can say:

e The sequence {f,,} in F(X) is fuzzy anti-converges to f in F(X) if given t>0,re(0,1), there exists an
integer no€Z", such that N'(f,-ft)<r, foralln > n, .

e The sequence {f,}in F(X)is fuzzy anti-Caushy if givent > 0,7 € (0,1), there exists an integer n,€Z™" , such
that N*(f,-f,,,t)<r, foralln, m>n,.

e afuzzy anti-normed space is said to complete if every fuzzy anti-Cuchy sequence is fuzzy anti-converge.

3.2.Theorem

In the fuzzy anti-normed space (F(X),N') the sequence {f,} is fuzzy anti-converge to f € F(X) if and only if
lim (f,,-f,t)=0, forall t > 0.
n—oo

Proof : let t>0, suppose {f,} converges to f € F(X) then for a given r € (0,1), there exist n; € Z* such that:

N*(fn-f,t)<r , forall n=n, . and hence

N"(f,-f;t)=0, as n>co .

Conversely , if for each t>0,N"(f,-f,t)—0, as n—oo, then for every s€(0,1), there exist n, € Z* such that:
N*(f,-ft)<s , forall n>n,. hence {f,,} converges to f in F(X) .
3.3.Theorem

In the fuzzy anti-normed space (F(X), N*) the sequence {f,} is afuzzy anti-Cauchy sequence in F(X) if and only if
lim N°(f,-f,,t)=0,for all t > 0.
n,m-—oo

Proof : let t>0, suppose {f; } fuzzy anti -Cauchy sequence in F(X) then
For given re(0,1) and there exist ny € Z* such that:

N*(fn-fm,t)<r , for all n,m=n,. and hence N*(fn-fm,t)—>0, As n - o,

Conversely, if for each t > 0,N"(f,-f,,,£)—0, as n — oo . then for every r€(0,1), there exist n, € Z* such that:
N*(f,-f,,t)<r ,for all n,m>n, .

Hence {f,,} is a fuzzy anti-Cauchy sequence in F (X).

3.4.Theorem

let (F(X),N") fuzzy anti-normed space and f, ,g, be two sequences in F(X)
Each fuzzy anti-converge sequence is a fuzzy anti-Cauchy sequence.

In F(X), every sequence has a unique fuzzy limit.

In case f, — f then rf,—rf, reF-{0}.

In case f,—f, g,—g, then f, + g, — f +g.

Proof:
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let {f,,} be asequence in F(X) in which f,;, — f then

lim N° (fn-f, ;) =0, forall t > 0 let p=1,2,3,....

n—oo
N (£ £) =N ((F,-D-(Foup D) D) <Max {N" (£,-6.2) N (Fyp-£ 5 )} by taking timit

* * t * t
lim N'(£,-,., t) < Max{lim N (fn-f, E),hm N (fmp-f, —)}:o

n—oo n—oo n—oo

= lim N'(f,-f,., t) <0,but lim N'(f,-f,,, )20,
n—oo

n—oo

= lim N'(f,-f,

n—oo

) =0.

Therefore {f;,}is the fuzzy anti-Cauchy sequence in F (X).

allow {f,,} to be the sequence in F(X) sothat f,, — f,f, = p asn — oand f # g, Also let t,;s>0,
Now lim N (f,-£,s)=0 , lim N"(f,-p,t-s)=0,
N"(f-p,t)= N" (f-f, +f,-p,t-s+s) <Max{N"(f,-fs),N (f,-p,t-s)}
Taking limit, we have
N*(f-p,t)sMax {nli_rgoN*(fn-f,s),r}LngoN*(fn-p,t-s)} =0,

:N*(f-p,t)so, but N*(f-p,t)ZO
=N"(f-p,t)=0 then by condition(N,")

f-p=0=f=p.
since f,, — f then, if it was believed t>0,re(0,1), there exist
ng € Z* such that N'(f,-ft)<r , for all n=n,

Put t= |%lsuch that t,>0,

* * t *
N (cf,-cft,)=N (ffﬁ) N (£,-f0)<r

Then cf, — cf.

since f,, — f then given t>0,r€(0,1), there exist
an integer n; € Z* such that N (fn-f, 25) <r ,forallnzn, ,

since g, — g then for given t>0,re(0,1), there exist an integer
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n, € Z* such that N' (gn-g, 21) <r ,forallnzn, ,

take nog=min{ny,n,} , such that :
N’ ((fn+gn)-(f+g),t) =N" ((fn-f)+(gn-g),t) <Max {N* (fn-f, 21) N (gn-g, %)} <Max{r r}=r
foralln 2 ny.thenf, + g9, > f+g.

3.5.Theorem

Two fuzzy anti-normed spaces are (F(X),N"), and (F(Y),N*) and f,—f, g —g such that {f,} and {g,} o, €F—
{0}, two sequences in F(X). then

aT (fp) + BY(gn) — aT(f) + B (9)

whenever T, are two identity fuzzy functions.
proof: since f,, — f then for a given t>0,r;€(0,1), there exist
an integer n, € Z* such that N* (f -, 2 I) <r; ,forallnzn,; ,

smce gn 29 then for a given t>0,r,€(0,1), there exist an integer n, € Z* such that

g, g,m| <r, ,forallnzn, ,

take ng=min{n,n,} ,n=nysuch that:

N'((aT(£,)+Bw(g,))-(TO+Y().t)

=N"(a(T(£,)-T(O)+B(W(g,)-w(g))t)

§Max{ (T(f)T(f) T I> (ll!(g )-v(g), ZIBI)}

= Max {N* (fn-f, ﬁ) (g -g, 2|B|)} < Max{ry,ry}=r

T (fp) + B (gn) — aT(f) + BY(9) -

3.6.Theorem

(F(X), N) is a fuzzy anti-normed space that is complete. if each fuzzy anti-Cauchy sequence {f,} in F(X) has fuzzy
anti-convergent sub-sequence.

proof: in F(X) let {f,,} be a fuzzy anti-Cauchy sequence and {f;,,,} be the subsequence that of {f,,}
so that f,,, —f, feF(X)

Right now we need to prove f,, — f fort > 0

Since f,, is a fuzzy anti-Cauchy sequence then for the given

t>0,r;€(0,1) there exist n, € Z* such that

* t
N (fn-fm,z) <r; for all n,m=n,
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Since {f,,,} is fuzzy anti-convergent to f, there exists im = n, such that

* t
N (fim'fi E) <r; , o E(O,l)
* « t t
N (fn-f't)z N ((fn-fim)+(fim'f)r E + E)

<Max { N*(fn-fim, % ), N’ (fim-f, é)} <Max{r1 ,r2}=r.

4. Fuzzy Anti-Continuous in Fuzzy Anti-Normed Spaces
4.1.Definition.

Let's say there are two fuzzy anti-normed spaces (F(X), N*) and (F(Y),N").apurpose T: F(X) — F(Y) is define fuzzy
anti-continuous at f, € F(X) if for any given t>0,e€(0,1),there exist s > 0and 6€(0,1) such that for all f € F(X)

N'(f-fy ,5)<8 implies N"(T(f)-T(f,),t)<e

If f is fuzzy anti-continuous at every point in F(X), then it is defined as a fuzzy anti-continuous function.
4.2.Theorem.

In fuzzy anti-normed space, every identity fuzzy function is fuzzy anti-continuous.

Proof: V €€(0,1) andr > O thereare s =randd < ¢

such that 8€(0,1) and N*(f,-f,s)<8

N"(T(f,)-T(f),r)=N"(f,-f,s)<6<e there fore f is a fuzzy anti-continuous at f, It follows that T is a fuzzy anti-continuous
function since fis an arbitrary point.

4.3.Theorem.
let (F(X),N") be fuzzy anti-normed space over F. Then The functions

T:GX)XG(X)—G(X) , T(s,h)=s+h and nFxXGX)—G(X), Ww(Ag)=Ag

are fuzzy anti-continuous functions.

Proof: lets ,heG(X) and {s,},{h,} in G(X) sothats, — s and

h, — h as n—oo, then for given €¢€(0,1) and t > 0 there existsn, € Z*
such that N* (sn-s, %) <e forall n >n,,

and for given £€(0,1) and t>0 there existsn, € Z*

such that N (hn-h,;) <e forall n=n,,

put ng=min {nq,n,}

N"((sp+hy)-(s+h),t)=N" ((sn-s)+(hn-h), % + %)

* t * t
SMaX{ N (sn-s, E)' N (hn-h, E)}<Max{£ E}=¢
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for all n = ny, therefore
T(s,, h,)—>T(s,h) as n—o,T is a fuzzy anti-continuous function
at (s,h) since (s,h) is any pointin F(X) X F(X) .
let geG(X),A€F and {g,,} in G(X) and {4,.} inF /{0} such that

t

>0,
2|l

gn — g and 4, — A asn—oo, for each
. * t
nll_r}go N (gn-g, m) =0,|A,-A|—0 as n—,
N*(T()\n'gn)'TO\'g):t)z N*O\ngn'}\g't)
= N*(O\ngn'lng)-l'(xngn' Ag),t)

* t * t
<Max{ N Ou (-85 ) N @0 0,50}

x t . t
=MaX { N (gl’l_g’ Zl}\nl )' N (g' 2|}\n_7\| )}

By taking limit :

lim N"(T(A,,80)-TA),D<
n—oo

max{lim, N (e g757) Jim ¥ (e 25,37}
Max{0,0} = 0, but lim N*(T(A,.g.)-T(A,g),H)=0,
Then nlgrgo N*(T(A,.8,)-T(A,g),5)=0 then
T(Angn)— T(Ag) as n—oo |Tis fuzzy anti-continuous at (A,g)
since (4, g)is any pointin F X G(X).

4.4.Theorem

let (F(X),N") be fuzzy anti-normed space and let T be a linear function that is either fuzzy anti-continuous at all points
in F(X) or not at all, then T is fuzzy anti-continuous. at every point or no point of F(X).then T is fuzzy anti-continuous

Proof: any two point f; and f, of F(X) and let T fuzzy anti-continuous at f;. Then given t>0,e€(0,1) there are
8€(0,1) ,s>0, such that f € F(X)

N*(f-f; ,s)<8  implies N"(T(F)-T(fy) ,t)<e
Now: N'(f-f, ,$)<8 = N'((f+f;-f,)-f; ,5)<8
=SNT(F+hH-f)-TH),H)<e
=SNTHO+THR) TR -T().0)<e

=N"(T()-T(f,),t)<e
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T is fuzzy anti-continuous at, since f, arbitrary point. then T is

a fuzzy anti-continuous.
4.5.Corollary

Let (F(X), N*), (F(Y), and N*) be fuzzy anti-normed spaces. and T be a linear function, T is fuzzy anti-continuous at
all points if it is fuzzy anti-continuous at 0.

Proof: allow {f;,,} to be a sequence in F(X) so that there exists f; , and
f,—f, , since f,, a fuzzy anti-continuous at 0 then :
To any given t>0,e€(0,1) there exist §€(0,1),s>0

(f,-f)EF(X), N*((f,-fy )-0,5)<8 = N'(T(f,-fy )-T(0),t)<e
= N(T(f)-T(f)t)<e ,N'(f,-fy ),s)<8 = N'(T(f,)-T(f, ),t)<e

fo = fo = T(f) — T(f,) therefore T is fuzzy anti continuous at f;

T is a fuzzy anti-continuous function Since f; arbitrary point
4.6.Theorem

Consider that (F(X),N*), (F(Y),and N*) are fuzzy anti-normed spaces. the function T: F(X) — F(Y) is fuzzy anti-
continuous at f, € F(X) Only if every sequence {f,,} fuzzy anti-converge to f, in F(X) Then the sequence {T(f,)} is
fuzzy anti-Convergent to T(f;) in F(Y) .

Proof. Assume that T fuzzy anti-continuous function in f, and let {f,,}

a sequence in F(X) so that f,, — f,,lete€(0,1) t>0,

since T fuzzy anti-continuous in f; then There are §€(0,1) ,s>0, so that forall f € F(X) :

N*(f-fy ),5)<8 = N'(T()-T(f, ),H)<e

Since f,, — f,,8€(0,1),s>0 then There are k € Z* so that
N*((f,-fy ),s)<8 for all n=k henceN"(T(f,)-T(f, ),t)<e
for all n > k therefore T(f,) — T(fy) -

On the other hand. Assume the theorem's condition is true, and Tis not fuzzy anti-continuous at f;, Then there exist
€€(0,1),£>0 such that for all §€(0,1),s>0 there exist f € F(X) and N*((fn-fo ),s)<6

= N'(T(f)-T(f, ).t)=¢

=foralln € Z* there exist f;, € F(X) such that
N'(£,-fp ),8)<+ = N'(T(£,)-T(f, ),t) e that is mean
fon— foin F(X) but T( £,,) » T(fy) in F(Y) . thatis a contradiction,

~ T is fuzzy anti-continuous.
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4.7.Theorem

let (F(X), Nl*),(F(Y),NZ*) be fuzzy anti-normed spaces, if the function T : F(X) — F(Y) and { : F(X) — F(Y)
are two fuzzy anti-continuous functions then :

T+y kT where k € F/{0}
over the same field F, are also fuzzy anti-continuous functions.
Proof :
let {f,,} be asequence in F(X) such that f,, — f. Since T, are two
fuzzy anti continuous at f thus for any given t>0,e€(0,1) , there exist
8€(0,1) and s>0 ,such that for allf € F(X) :
N, (f,-f,)<6 implies N," <T(fn)-T(f), %) <¢ and
N,"(f,-f,s)<5 implies N," (Lp(fn)-q;(f),%) <t
Now N ((T+9) (F)-(T+) (D,0)=
N (T(E)-T(EO)+b(E)-w(F),)<
Max {NZ* (T(fn)-T(f),%) N, (q;(fn)-q;(f),%ﬂ < Max{e,e}=¢
Then T + v is fuzzy anti-continuous.
let {f,,} is a sequence in F(X) such that for any given t>0,
£€(0,1), there exist 6€(0,1),s>0 such that:
N, (f,-f,s)<8 implies N, (T(f,)-T(f),t)<e
Take t; = t.thenforall € € (0,1) and t; > 0, there exist § € (0,1)
and s > 0 such that:
N, (f,-f,5)<8 implies N, ((KT)(f,)-(KT)(f),t, )=
N, (k(T(E )-T(E),t)= Ny’ (T(fn)-T(f),l%l) -
Ny (T(£)-T(H),0)<e
Then kT is a fuzzy anti-continuous function.
4.8.Definition

a function T :(F(X), N;")—(F(Y),N,) is define Sequentially fuzzy anti-continuous at f,€F(X) if for any{f, },, , f,, €
F(X)for all n, with f,, — f, implies T(f,) — T(fy) in F(Y) thatisforallt > 0 ,i.e.

lim N; (f,-fy,t) =0, forallt>0 = lim N, (T(f,)-T(f,),t) =0, forallt > 0
n—oo n—ooo
4.9.Theorem

let T :(F(X),N; )—(F(Y),N, ) be a function where (F(X),Nl*),(F(Y),NZ*) are fuzzy anti-normed spaces then T is fuzzy
anti continuous if and only if it is sequentially fuzzy anti continuous.

Proof: suppose T is fuzzy anti-continuous at f; € F(X) let {f,,}, be a sequence in F(X) such that f, — f;.
lett > 0 be given and choose
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€€(0,1) .since T is fuzzy anti continuous at f, then there exist s > 0
and 8€(0,1)such that for all f € F(X)
N; (f-fy ,s)<8 implies N, (T(f)-T(f,),t)<e
Since f;, — f, in F(X) then there exists n, € Z* such that
N, (f,-fy ,£)<6 for all n=n,
then N, (T(f,)-T(fy),t)<e  foralln = n,
So for any given t > 0 and £€(0,1) there exist n, € Z* such that
N, (T(£,)-T(fy),t)<e foralln > n,
This implies lim N, (T(£f,)-T(f),£)=0
Since t > 0 is arbitry, thus T(f,) — T(f,) in (F(Y),N,").

The next step is to assume that T is sequentially fuzzy anti-continuous in f; If this cannot be achieved, we should
assume that T is not fuzzy anti-continuous atfj, in which case there exist

t > 0 and €€(0,1) such that for any s > 0 and § € (0,1) there exist
f € F(X) such that:

N; (fy-f,5)<6 implies N, (T(f)-T(fy),t)=e 1)

thus for s=1- L,8= L ,n=1,2,3,....
n+l n+l

There exist f,, such that

x 1 T «
N; (fo-fn ,1-m)<m implies N, (T(fy)-T(f,),t)=¢

Taking s > 0 ,there exist ny such thats > 1 — i Sforall n > n,then

Ny Corfa )< Ny (forfy 1-—=) <=, foralln = ng

nlgrc}o Nl*(fO'fn'S)zo:fn_)fO )

But from (1) Ny (T(fo) = T(£), ) = £, 50 Ny*(T(fo) = T(£), 6) # 0

asn — oo . thus T(f;,) does not fuzzy anti-convergent to T (f,) where

fn — fo - thus would be in opposition to the premise above, so T fuzzy anti-continuous at f; .
4.10.Theorem

If T:(F(X),N;")—(F(Y),N;") and y:(F(X),N; ")~ (F(Y),N,") are two fuzzy sequentially anti-continuous functions then
()T is sequentially fuzzy anti-continuous over the same field F.

(2) If Y (f)=0, V xeX then 5 is sequentially fuzzy anti-continuous over the same field F.

Proof :

let {f,,}, be sequence in F(X) such that f,, —» f in (F(X),N;").
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thus for all t>0, we have
lim N, (f,-f,t)=0 (1)
n—oo
Since T,y are sequentially fuzzy anti-continuous at f then from (1) we have
lim N, " (T(f,)-T(f),t)=0 vt>0,
n—oo
Lim N, (Y (£,)-p(),0)=0 vt>0.
n—oo
Now, Ny ((TW) (E)- (T (B),t)=

N, ((T(E) (W (ED- WD)+ b (D (T(E)-T(D.t)=
Ny (CTCE)-T(O) W E)-WOI+T(E) (W(ED-WE)+ () (T(E)-T(D.1) ) < Max{N, ((T(fn)-T(f))(w(fn)-w(f),;)

N (TOWE BO),5) N, (VO(TE)T0).5))=

<(T(f“) T, 3|¢(f)¢(f)l) N <(¢(fn)_¢(f))'3';“)'>

N, ((T(fn)'T(f))' 3|¢t(0|>

Taking the limit as n — oo we have,

Max

Tim N ((TW) (£)-(Th) (D.t)<

JmN; (mf) T, 3|w(f)¢(ol> e <(¢(f)¢(f)) 3”“)')
Max

JimN,’ ((T(fn)'T(f))' 3|wt(f>|)

= Max {0,0,0} = 0.

But Tim Ny ((Tg) (£)-(T) (0,£)20,
Then lim N, " ((TY) (£)-(T$) (£),£)=0.
Hence the proof

Here, we demonstrate thati is sequentially fuzzy anti-continuous at f if y(f) # O forall f € F(X).

ol o1 N (O Y
Ny ( " (f.) w(f) =Ny (q;(fn)w(f) 't)
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* 1 t . .
N, (w(fn)w(f) ’IllJ(fn)-llJ(f)l) . taking the limit as n — oo we have

lim N, (i (f“)'i ® ’t) =N, (qJ(f,Sw(f) Aim |w(fn>t-w<f)|) = N (llJ(fn;lJ(f) ’°°) =0.

Hence i is sequentially fuzzy anti-continuous.
The proof is completed by considering the product of T and i .
4.11.Theorem

Suppose T is a linear function from the fuzzy anti-norm space.(F(X),N; ) to (F(Y),N,"). T is sequentially fuzzy anti-
continuous on F(X) if it is sequentially fuzzy anti-continuous at any point.

Proof: let {f,,} be a sequence in F (X)and suppose f € F(X) be an arbitrary point

such th*at fan — f then
lim N; (f,-ft)=0 forall t>0
n—oo

ie. lim N, ((f,-f+f,)-f,,t)=0  forall t>0
n—oo

since T is fuzzy anti-continuous in f;, we have

lim N,"(T(f, — f + fo) = T(fo),t) =0 forallt >0
n—oo
ie. lim N, (T(f)-T(H)+T(fo)-T(f),t)=0 for all t>0
ie. lim N, (T(f)-T(f),t)=0 forall t>0
n—oo

thus lim N, (f,-ft)=0 forall t>0=

n—oo

lim N, (T(f,)-T(f),t)=0 forall t>0
n—oo
Then T is sequentially fuzzy anti-continuous on F(X) .

Conclusion

The main goal of this paper is to introduce and define fuzzy anti-normed space and Our work introduces the
notions of convergent sequence, the Cauchy sequence in fuzzy anti-normed linear space, and also introduces the
concept of continuous and sequentially continuous in fuzzy anti-normed linear space.
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