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Abstract:

The research aims to provide advanced compact for order aff —converge of statistic in the normed spaces of
fuzzy-2 and introduce universal the spaces’s.
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1. Introduction

converge of statistic was obtainable since in (1951) with support to the density of asymptotic can be: a sequence
b=b is named to be statistical convergence to tif was for all € > 0, the set {xeN: |bx - t|2£}= 0 or
|[x£u’: |bx_T|ZE}|

= 0.[1]

w

We denoted st — limb =1, and we symbolize statistical convergence by @b

On the other hand, it was presented idea related to @b® is af — &bs to was put it up by Aktuglu [2]. Also, he
gave a definition of the term of af3- convergence of statistic eqution in between af-statistical pointwise of
statistical and convergence of uniform, he worked on this this notion to get theorem of Korovkin approximation.
Gokhan (2002) presented the pointwise definitions and he given uniform &bt of sequences of real valued
functions[3],[4] .

Fuzzy set theory is a very helpful applications in several purview. Katsaras definition found a fuzzy vector
topology structure with fuzzy normal on linearspace construct on the space. [5]

After a period of time, some researchers were able to define fuzzy norms of the linear space there are many
different opinions [6].[7].

Lethy =1lv and p = p the following condition satisfy with to sequences of positive numbers :

° hv and p are both nondecreasing
[ ] P > h
° p —h —so0wasuw—-oo

w w

We impose a set that satisfies the previous conditions for v and p, We denote this set bym

2. Definition and Preliminaries

Definition 2.1. [9]: we can assume ¥ as the linear space that belongs to dimension greater than one, K a triangle

function, and let N be a mapping from Xy intoD .

The following conditions are satisfied for all YpVy YV, €¥ and:

(M N(yl, Yy t) = H ity andy, are linearly dependent,
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(2 N(yl, Y, t) #H if y, and y_are linearly independent,

(3) N(yl, Y, t) = N(yz, Yy t) foreveryy,y, €y

4) N(Gyl, Yy t) = N(yl, Yy T:I) for every t > 0,00 and vy, € y.

(5) N(y1 +y, vt + tZ)ZN(yl, Yy tl) * N(yz, Vo tz) for all Yy Yy Vs € y and t, +t, € R".

Triple (3 N, *) denoted to the fuzzy 2-normed space (abbreviated as, FTNS). Add to that,

t>0, (yl, yz) - N(yl, Y, t) is a continuous function on ¥xy, then to (3 N, *) named tough fuzzy 2-normtive
space (denoted , strong FTNS).

A f:R—)R;r considered function of distribution if it is not decreasing and continuing left with

in t) = 0 and sup £)= 1 . we can point the set of all function of distribution by D*, such that £(0)= 0
teER teER p y

If%ER:, then H e D", in which
H()={1 ift>i0 ift<i
It is clear that H =f for every fEDJr
Definition 2-2 [8] Let ¥ considered linear space in field R with dimension 2 2. A function |.,. ||: ¥xX¥—=R=0
is called a 2-norm over ¥ if:
(1)||y1, y,lI=z0toeveryy,y €yx.ly,y,ll =0 if and on condition y,andy, are depend linearly.
@y, y,ll =y, y,llto everyy,y, €y
Q) lloy, v,Il =lollly, v, |l toeveryy ,y, € yando€R..
@Dlly,y, + vl < lly, vl + lly, v lltoeveryy .y, y, €3
The pair (% |..- [|) named a 2 —normed space
Definition2-3: b is sequence to be aB-®tss for yto T, expressed by stz;B —b =T

if for every € > 0,

s ({x o, — xfze) y) = LB

(Bu’_au'+1)v
Fory = 1, we can considered that b is aB-$bte® to T, this is refer to

stt ~lim b =1.
(04

uw—oo X
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where Da'Bis the closed interval [(x B ]
w w w,

All aB-&ts are set for a sequence of fuzzy 2- normed of numbers of order y will be refer 8$B(b)

Definition .2.4.[9] B so be it a non-empty subset of a FTINS(y, N, *), For every y, €y . t>0 and nonzero
Y, €¥ let

N, = Byjt)= supsup{(y, =y, 7,:):,€5]

An element y EBis named to be a p - best approximating to y,fromB if

N(y1 —yo,yg;t)= N(yl B B,y3;t)
By P;(yl, y3), we refer the set of elements of p - good approximation of Y, by the elements of the B,i.e.

t
Po(vyys) = {v,eB:N(y, = Byst) = Ny, = v, vt))
Also we define
t
eB(yl'y3) =1- N(yl — By t)

Definition 2.5 A sequence in b_ difference compact operator of fuzzy 2- normed spaces is said p - best

approximation to be aff — b+ on y of order y to tif for every e > 0

up {xED:B:Nbe—t" —tZe}
st ({x:Nbe -1 - tZE},y) = B =0
B

Proposition 2-1 : let (a, B)€9,0 < y<1, by the two sequence b_and m_of fuzzy 2- normed numbers, where

bx, m € B, we can give:
1- If sts'B(y, N,*)—lim b=b for every constant in positive real number then
sta’B(y, N,*)— lim wb=wb_,forall wERJr

Y wom o x 0
Proof: if this case holds where w = 0, suppose thew # 0

{xeD“"‘;Nuwb —p1|| —the} {xeb”’B;Nnb —1|| —tze/w}
w X B w X B

<
(Bu'_au'+1)y B (Bu'_(xu'+1)y
By w—oo ,we get

{xeDa'ﬁ:NHwb —w|| —\PtZe}
w X B

(B 1)' 0

ap *\ _ 15 _
Hence Sty N, * llmu_mwbx— wbo
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o, , B o,B T, _
2- If sty & N,*) = limb = b and sty & N,*) — limm = n]othen
oB . _
st, & N,*) = lim(b +m ) = b +m,

Proof: If suppose that st:'B(y, N,*) = limb = boand st:'B(y, N,*) — limm =m we get

{xEDi’E:NH((bx+njx),(b0+njo))—r||B—t26}

B B
{xeai :N||(bx+b0)—r||8—tze/2}| {XGDZ :N||(n]x+nj0)—‘r||B—tZE/2H

(BIY_(XU’+1)V (Bu'_au'+1)y

B :
By w—oo ,we get st: N, *) — llm(bx+ HJX) = bo 1

Definition 2-6 : A sequence b = b of fuzzy 2- normed numbers is called to be strongly p - best approximation

for be al — $b® on 3 of order y to T if there is a fuzzy 2- normed numbers ~ such that

P
V)

1 Y

o
- - N||bx(y3) -1 —t=e; =0, for allnonzero,y3
(Bu au+1) o y €B
xED“ ,yl,ySEy 0

wm@J—ﬂ%w

where p is positive real number and 0 < y<1.By Mj's(b) we symbolize the set

for all strongly p- best approximation to be aff — &b on ¥ of order y for fuzzy sequence ,we write
M~ limb =1
Y.p x

Theorem2-1 :on the suppose vy, be real numbers such that v,6€(0,1], y<6 , and 0 < p < . Then
o,B ap
c
My’p(b) c 8ﬁ (b).

Proof: Let the = b € Mj’g(b). Ve > 0 We get

)

xeD“’B
w

p
(N||bx — 1 - t) )+ )
B

xep®® x:(N||b —1 —t)<e
w x B

(wm—r%—ﬁj

(wm—r%—ﬂj

(wg—m{¢ﬂ= )

xep™® x:(zvnb —1 —t)ze
w X B

> )

xep™® x:(N||b —1| —t)ZS
w X B

> e ()

{xEB:B:Nll(bx) -1 - tZe}
B

By (1),

P
!Nllb —1|| —t| 2e
y —

xED:G (Bw_au+1)y
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P
{xeD“‘B: Nilb —t|| —t ze}
w X B

o
>
- (Bo)
P
{xea“"’:(zvnb —1 —:) Ze}
> w X B Cp
- (8,7, 1)’

Now , we obtain b = bx € 8?'B(b).
Theorem2-2: Let (a, B), (d, p) € m such that d(w)<a(w)and B(w)<p(w), for all v€N and
v, 6 €(0, 1], y<t

—a +1)
1) If lim inf (%
w—00 —a

Proof: since d(w)<a(w)and B(w)<p(w), for all v€EN, we get

p P
{xeD“’B: (N||b -1 - t) Ze}c {xeaa'f’: (N||b —q - t) Ze}
w X B w X B

We obtain from our assertion B, —a, +1sp —d +1 for all weN

)> 0. then 8.°(b) € sj'ﬁ(b)

{xeB“‘B:Nnb —1| —tZe} {xEDap:NHb —1| —tZe}
w X B w X B

(Bu’_au'+1)y
(Bu_au'+1)ﬁ (B\l’_alf+1)y - (Bu’_a\f+1)h

B —a +1 M
By the limit for two sides mentioned contrast as w—coand by liminf (ﬁ) > 0, we prove this
—® —a +

8 (b) € 8:'B(b).

2) Il BTN 2 1 then 8%P(b) < 8™
im u—oo (Bu'_au-+1)ﬁ - en v ( )— 6 ()
oB B —a +1 .
Proof: Suppose b = b _€ 8Y (b) and lim (B“ “+1)“ = 1be satisfied where
X w—00 —a

d(w)<a(w)and B(w)<p(w), for all veN

{xEDa'p:N”b —1| —tze} Ha(u')SxSa(u')—l:N”b —1| —tze}
w X B X B

(Bl.l‘_(xl.l‘-*'l)‘i (Bu_au+1)ﬁ

|{B(u')+1£x§b(u')—1:N||bx—r|| —tZe}
B

{(x(u')SxSB(u‘)—lzN”bx—r” —tZe}
B

+ + <
(8,7, *1) (8, +1) -
«-d, b8, {xeDZ’E:N”bx—THE—tze}
(B, *1)"  (B,ma 1) (8,7, 1)’
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([)u—au +1)—(Bu—au+1) {xEDZ'B:NIbe—rIIB—tze} (f’u‘au +1) ~ {XED:ﬁ:Nbe—rHB—tze}
- ] + 6 S 6 1 + 6
(8, ~,+1) (8~ +1) (8~ +1) (8, ~,+1)

B —a +1
By the limit for two sides mentioned contrast as w—cand bylim (ﬁ) =1
=% —a +

st:B(b) ~lim b_= tthengetst'(b)-lim b =t b =b €8 ().

Theorem 2-3 : suppose (a, B), (d, p) € m_such that d(w)<a(w)and B(w)<p(w), for all weN and y, & €(0, 1], y<&

. - (B, +1)'
1) On the impose lim inf m

) > 0 ,satisfied thenM?’j(b) c Mi‘f(b)
(Bu—awﬂ)y

. ap c o, B
(B~ +1) ) > 0,giveus 8 "(b) & 8,7 (b) (Theorem 2-2)

Poof: since lim infu_)oo(
And using (on the suppose vy, 6 be real numbers such that vy,6€(0,1], y<6 , and 0 < p < . Then
M\O:’E(b) c SZ'B(b) ). (Theorem 2-1)

We get M?’E(b) c 8?'b(b) , So this ends the proof .

ﬁu— o+ 1

2) On the impose limw_m( )z 1 and b =b_be bounded sequence of fuzzy mappings then

(8,7, +1)’
a,B ap
M (b) e M(b).

Proof: let b = b € M:'E(b)be bounded sequence of fuzzy mappings then there exists some T > 0 such that

Bu—au+ 1

(N|Ib, — TI|B — t)<T forall xéN and lim u_)w( (ar1)

) = 1is holds we obtain

Nlib —t|| -t Nlib || -t Nlib ~|| —t
B _ B B
xep™® @-p+1) XD (8,5, +1) xep®® (B, +1)"
P
6,-8,+D=@ —a,+1) (N, ¢
< w
S ) A )
I : :D
—( & ™+ 3 —( & 1)F + 6 (2)

o B,—a, +1
Sinceb=b €M 'B(b) by passing to the limit asw—oo in the(2) and by lim (%) =1
x - vp o\ (B, -, +1)

ap a,B dp
We get bx € MG,D (b) . so My'p bycM ip d) .
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