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Abstract

In this paper we introduce some generalized difference Cesaro double sequence space of fuzzy real
number by using double orlicz function . and we study their different properties like completeness, solidity,
symmwiricity etc. . Also we obtain some inclusion relation involving these double sequence space.
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1 Introduction

The concepts of fuzzy sets theory was introduced by L.A.Zadeh in 1965[1] . Later Esi
in 2006 [2] , Tripathy and Dutta (2007,2008)[3],[4] and many other discussed sequences
of fuzzy number .

The difference sequence spaces £, (A), C(A), Cy(A) introduced by Kizmaz (1981)[5],as
follows:
Z(8) ={(x;) € w: (Ax,) € Z} ,
ForZ =% ,Cyand C. where (Ax,) = (x, —X,41), VT EN.

New type of difference sequence space introduced by Tripathy and Esi (2005)[6] , as
follows , for fixed m € N
Z(Am) = {(x;) € w: (Appx,) EZ}
ForZ =%, ,Cyand C. where (A,,x,) = (%, — Xpym), VT EN.

Generalized difference sequence space introduced by Tripathy and Esi (2006)[7] , as
follows ,forn>1,m=>1
Z(Am) = {(x;) € w: (ARx,) € Z}
ForZ =4, ,Coand C . where (Anx,) = Xg-o(—1)9%r1qm -

New types of difference Cesaro sequence space as C,(A7,), Co(A7),0,(A7%),
O (A%) and €, (A}) for 1 < p < oo introduced by Tripathy and Esi and Tripathy
(2005)[8] .
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New types of difference Cesaro sequence space of fuzzy real number C; (A1) ,C% (A%,
05 (&%), 05(Ay)  ,and £5,(A}) for 1< p <o introduced by Tripathy and
Borgohain (2015) [9] .

Battor and Neamah [10] introduced the concept of a double Orlicz function M which is
defined as following:
M:[0, ) X [0,00) - [0,0) X [0,00) where M(x,y) = (M;(x),M,(y)) such that
M;:[0,00) = [0, 00) and M,: [0, ) — [0, ) where M,, M, be two Orlicz function which
are continuous , non — decreasing , even , convex and satisfy the following condition :
M;(0) = 0, M,(0) = 0 = M(0,0) = (M;(0), M,(0)) = (0,0).
My(x) >0, My(y) >0 = M(x,y) = (My(x), M;(y)) > (0,0) for all x,y >0, so
M(x,y) > (0,0) , mean that M;(x) > 0, M,(y) > 0.
M;(x) > 0 , My(y) > o as x,y > o0 = M(x,y) = (M (x), M2()) = (0,0), as
(x,y) = (o0,2). So, M(x,y) = (o0, c0) means that M, (x) — oo, M,(y) - .

Also , a double Orlicz function M(X,Y) = (M1 (X), M, (Y)) , satisfied A,- condition for
all values of X,Y , if there exist a constant k > 0 such that M, (2X) < kM, (X),M,(2Y) <
kM,(Y) , forall X,Y >0,

(ie)  M2X,2Y) = (M (2X), M (2Y)) < (kM,(X), kM,(Y)) = k(M1 (X), My(Y)) =
kM(X,Y) ,forall X,Y > 0.

2 Definitions and background

Definition 2.1 A double sequence (X,Y)=(Xx;, Yi;) of fuzzy numbers on R?™, is said to be
converge in R?", if there exist fuzzy numbers (X,, Y,)€ R?" such that vV £ > 0, 3 ky, [,EN
3 d((Xip, Vi), (X0, Vo)) < (g,€) , forall k= ko, [ = 1 .

Definition 2.2. A double sequence (X,Y)=(Xx;, Yy;) of fuzzy numbers on R?" is said to be
a double Cauchy sequence, if Ve >0 there exists n, €N such that d ((Xl-j, Yi;), X, Y,d)) <
(g,¢) ,foralli= k = ngy, j= 1 = n,.

Definition 2.3. A double sequence space 2EF is said to be solid if (Fy;, Hy;)€2EF,
whenever (X, Ye)€2EF and |(Fyp, H)| < | Xk, Vi) |, for all k, L €N.

Definition 2.4. A double sequence space 2EFis said to be symmetric if (X, Yx;) C
2EF whenever (X, Y )E2EF, where S(Xy;, Yy;) denotes the set of all permutations of
the E|ement8 Of (Xkl' Ykl)! that |S q (Xkl' Ykl) =

{(Xn(r)n(s), Yn(r)n(s)): 7 is a permutation of N }

Definition 2.5. A double sequence space 2EF is said to be convergence-free if
(Fy1, Hy ) E2EF whenever (Xy;, Yy )E2EF and (X, Yi) = (0, 0)implies that (Fy;, Hy,) =
(0,0).
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Definition 2.6. A double sequence space 2EF is said to be monotone. if 2EF contains the
canonical preimages of all its step spaces.

Definition 2.7. A fuzzy real number X on R?" is a function X:R?"™ —» [ = [0,1]
associating with t € R?™ | with its grade of membership X(t) .
The class of fuzzy real number on R?" is denoted by R?™(I). For 0 < a < 1, the a-
level set [X]* = {t € R?™: X(t) = a}.
Remark 2.1. A class of double sequences 2EF is solid implies that 2EF is monotone.
Tripathy and Borgohain [9] introduced new types of sequence space of fuzzy real number
defined by Orlicz function, we use that to defined the following difference Cesaro double
sequence spaces of fuzzy real numbers, for a double Orlicz function ,
Let m,n > 0 be fixed integerand 1 < p < ..

(CZ) (M, AR) = {(Xkl, Ye) € wi: ?112?0=1<%Z§<=1Z{=1 <M1 (&(A%;fkl,ﬁ)) W
M, (M)))p < oo, forsome p > 0} ,

(C&)r(M, AT) = {(Xkerkl) € W : sup; ; ]<Zk i < (&(A%;(u.ﬁ))v
M (W))) < oo, for some p > 0} ,

14
Ie) 1) d(A}, Xk1,0) d(AMY;,0)
('€IZJ)F(M; A%) = {(Xkl’ Ykl) € Wg: Zk=1 Zl=1 (Ml (mTkl) \V; ]\42 ( mp kl )) <

oo, for some p > 0} :

d(Ah X k1,0)
(0 ) (M A )_ {(Xkl,ykl) EWF Zl 121 1 (Zk 12 ( (Tkl)v
", (M)» < o, for some p > 0} -

d(A X k1,0
(O )F(M A ) = {(Xkl'ykl) € WF Supl]l Zk 12 < ( ( pkl ))V
M, (d(AmTY’“’a))) < oo, for some p > 0} .

_ + n
Where AT, Xy = X, =0 Xq,=0(—1) 11792 (ql) (qz) Xirqmivgom — Xiemi — Xii4m -

ALY = X4, =0 Xg,=o(— 1)1+ (ql) (;2) Yirgimiraom = Yermi — Yiiem - then,

(A3 Xy, Al Yie) = (20,20 28, 2o(= 1792 (™) (1) X gymtegzm — Xicemt —
Xk,l+m 1231=02 qz= 0( 1)q1+q2 (‘h) (;2) Yk+q1m,l+q2m - Yk+m,l - Yk,l+m) (1)
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3 Main Results
Theorem 3.1. Let 1 < p < oo.then,
(i) (Cg)F(M) is a completemetric space with the metric ,

i 0o o 1 j d(XiYr)
(X, Y) =infip>0: <Zi=1zj=1i_jz;<=12{=1 <M1( kLYKl ) Vv

p
d(Xk1Yr1) "\
M, (T)> > <1

(i) The space (C2)z(M) is a complete metric space with respect to the metric ,

. 1 « i dXkY kD) dXk1Y k1)
n.(X,Y) = inf {p >0 sup;; o Nie=1 X1y <M1 (%) v M, (%)) < 1}

|~

(iii) The space ({’,Z,)F(M) is a complete metric space with respect to the metric,

1
- _ 14 ;
i © oS d XY kD) AXeLY D)
n;(X,Y) =infip>0: <Zk=1 Dile1 <M1 (%) v M, (M)) ) <

p

(iv) (Of,)F(M) is a completemetric space with the metric ,

[ o woo 1w j d(XY
n4(X,Y) = inf p>0:< i=12j=1i_jz;c=12{=1<M1( X kz))v

p
d (XL k1) P
M, (T)> > <1

(v) (0%)r(M,A%) is a complete metric space with the metric ,
g 1 . o acx y
ns(X,Y) = inf {P >0: S“Pi.jrjzk=12{=1 <M1( (Xg1 kl)) Vv

p
M, (@) <1

S

Proof. We prove the result for (Cﬁ)F(M) . The prove for the other cases is similarly .
Let (X',Y') be a double Cauchy sequence in (Cj) (M) such that (X',Y')=
(Xig Yig),, ,_p TOTiEN.
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Let € > 0 be given . For a fixed x, > 0 , choose r > 0 such that M, (m”) >1,

M, (rx°) > 1 that is , M (%%) (M1 (rx") M, (rx")) > (1,1).Then there exits a

positive integer n, = ny(e) shch that
n (x4 X0), (Ve ¥)) < (=, =), forallij = ng .

TXo TXg

By the definition of n, , we gett ;

1
— L D\ p
. ; a(xi,xi a(viy! P
inf{p>0: (Z?ilZﬁl%Zk:lZ{:l(Ml (@)V%( (k; kz)>> ) <1l

(¢,€), forall i,j = ny. (2)
Which implies,

a i, Jj a i‘]'
(M1 (M)vzwz <@)) <1, foralli,j =ng . (3)

a(xkpxly) a(vipvd)
= (M1 <ﬁ>,M2 <m(’;li’:]l-)>> <11 = ( 1 (Txo) MZ( )) foralli,j >
N, . By continuity of M so M, M, , we have
a((Xlicl'Xl{l) (Yew ijl)) (ﬂ m (X7, X]) — 1(Yi:Yj)) forallij=n,
= d ((Xkl'XI{tl) (Ykl'Yk]l)) (ﬁ :70 Tzﬁ %) = (2,2) forallij>n,.

= (X,"d,Ykil) is a double Cauchysequence in R?™(Dand so it convergent in R2*(I) by
the completeness property of R?"(1).
Also, lim X}, =X,;, , limY; =Y, , foreachk,lEN .
L—>00 L—>00
So, lim(X}, ) = X, Ye) , foreachk,l € N
L—00

Now , taking j — oo anf fixing i and using the continuity of M so M,, M, , it follows
from (3),

(M1 (M) M, (M>> <1, ,forsome p>0.
p p

Now on taking the infimum of such p * s and using (2) we get,

s - p
. o wvoo 1 i j A XXkl d(YiepY i
inf4p>0: < i=12j=1i_jz;c=12{=1 <M1 (%) vV M, <¥>) ) <1,<

(g,€),Vi=zn,.
= 0, ((x\X),(YLY)) < (e8), ¥izng.
Le. lim(X", V') = (X,Y).

Now , we prove that (X,Y) € (Cﬁ)F(M)

S
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We have &((Xkl' 0), (Yiu, 6)) <d ((Xlicl;Xkl)r (Ykil' Ykl)) +d ((Xiid' 6)» (Ykil' 6))
Since M so M;, M, is continuous,non — decreasing,so we get ,

p
o <o 1w - d(Xy,0) d(Yg1,0)
i=12j=1i_jZ;c=1Z{=1<M1( ,I)d )VMZ( ;d )) =

o iy »
i=1 Z}?iliijch:lZ{:l <M1 (M) v M, (d(Yk;Ykl)>> N
S xi- G T —
5, 7 e 1 (52 (1) . e

= (X,Y) € (Cg)F(M).

Hence (Cﬁ)F(M) is a complete metric space .m
Proposition3.2. The classes of double sequences  (C7).(M,A7),(03) (M, A7)
,(C2)r(M,AY) , (0%)p(M,AY) and (2 ) (M,A%) , for 1 < p < oo, are metric space

with respect to the metrlc

fX,Y) = M d(Xiq — 0) + (A% X, A Vi) -

Proof. The proof |s a routine work , SO omitted .

Theorem3.3. Let Z(M) be a complete metric space with respect to the metric n , the space
Z(M,A}Y) |s a complete metric space with metric ,

fXY) = 352 3 d Xy — 0) +n (A% X, A Vi) -
Where z—(cz) (0 . (C2)r, (OF,); SN
Proof. Let(X',Y?) be a Cauchysequence in Z(M,A%) such that (X)Y%)=
(Xiq Ve, ges
We have for ¢ > 0, there exits a positive integer n, = ny (&) shch that,
f((x5X9), (YL v)) < (e.8) Vij =mg.
By definition of f, we get;
mm ym d (X X5 ), (s, YA) )+ (85X, A XL, (MY, 47, Y5)) < (e, )
Jforalli,j =ng . (4)
Which implies, %7 37 d (X, Xis), (Y, ¥i) ) < (2,€) , foralli,j = no.

= d ((X}S, er) (Y,.ls, YTJS)) < (g¢),foralli,j =2ny, r,s=12,...,mn.

Hence (Xﬁs, Yr"s) is a double Cauchy sequence in R?™(I), so it is convergent in R2™(I),
by the completeness property of R?™(I),forr,s =1,2,....,mn.

Let limXi, =X, , limY, =Y., forr,s=12,...,mn
L—>00 1—>00

So, lim(Xi, Vi) = (Xps, Yys) , forr,s =12,...,mn. (5)
L—>00

Next we have , 1 ((A’,;X;'S,A’,;st), (A% YL, A’,}erJ;)) < (g ¢) foralli,j = n,.
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Which implies that (A7, X%, AT YY) is a double Cauchysequence in Z(M),since M is
continuous function and so it is convergent in Z(M), by the completeness property of
Z(M).

Let lim(A" XL, AL YY) = (B, Hys) (say), in Z(M) , for each 1, s € N.

We have prove that , , hm(X‘ YY) = (X,Y) and (X,Y) € Z(M,A},)

Forr,s =1 ,we have from(l) and (5)
llm(an+1 mn+1 Ymne1 mn+1) (an+1 mn+1 Ymn+1 mn+1) form=1,n=>1.
Proceeding in this way of induction , we get , 11m(X;S, Yr‘S) =6 ., Y..) for each
1—00
r,s €ENN.
Also , lim(A% XL, ARYL ) = (A% X, ARY,) , foreachr,s € N
L

Now , takingj — oo and fixing i it follows from (4) ,

e 3 A (X, Xps), (Vs V) 1 ((BXis, Al Xr), (8315, A3:Y,)) < (&, )
,foralll =nNg.

Which implies, £ (X', X), (YY) < (g,€) ,foralli = n, .
ie 1im(Xi YY) = (X,Y).

Now it is to prove that (X,Y) € Z(M, A%,).

We have , f((&Xp50), (85Yr0)) < f ((BXhs AR X,), (ALY, AL Yr) ) +

£ (A3x5,0), (AL Y5,0)) < oo .
= (X,Y) € Z(M,AY).

Hence Z(M, A%) is a completemetric space .m
Proposition3.4. The classes of space Z(M, A%,) , where z= (CZ) (02) ,(C2)r ,(02)F,

(43 ) for 1 < p < oo, are not monotone and such are , not solid for m,n > 1.
Proof. To prove that take the following example , let consider proof for (CZ) (M, A%)

Example3.5. Let (X, Yiy) = (kL ki) forall k,L € N .
Letm=3andn =2.Let M(X,Y) = (|X]|,|Y]) forall(X,Y) € [0, ) X [0, ) .
Then , we have d((A%X;;, 0), (A%Y;,;,0)) = (0,0) ,forallk,l € N.
Hence ,we get,for1 < p < oo,

p
© © i j d(A3xy,;,0 d(A3Y 1,0
T ) S—
Which implies that , (X, Yx;) € (Cﬁ)F(M, A%) .

Let JI = {kl:klis even} € N . Let (Fy;, Hy,;) be the canonical pre-image of (X, ;) 1
for ,the subsequence JI of N. Then ,

(Fio, Hit) = {

But (Fiy, Hit) € (Cﬁ)F(M, A3).
Hence the space are not monotone as such not solid . m

S

(Xkll Ykl) ,fOT']I odd
(0,0), for JI even
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Remark3.6. For,m=0 or n=0 the, space (Cg)F(M) ,(C2) (M) are neither solid and not

monotone, where as the space ({%)F(M) ) (O,%)F(M), (0%) (M) are solid ,and hence are
monotone .
Proposition3.7. The classes, of space Z(M,Ay,) , where Z =(C7),,(03),,(C&)r,
(0%)Fand (£ ) for 1 < p < oo, are,not symmetric , form,n > 1.
Proof. To prove that take the following example , let consider proof for (C2)r(M, A%) .
Example3.8. Let m=4 and n=1 . Let M(X,Y) = (|X|,|Y]) ,V(X,Y) € [0, 0) X
[0, 00) .

Consider the double sequence (X, Yx;) defined by, for k = 1
X YD) = (1,1) forall k,l € N .
X Ye) = (0,0) otherwise

Then , we have, d((A4Xy;,0),(A4Yi,0)) = (0,0),forall k,! € N.

Hence , we get,

supijiij<25'c=1 Zj= <M1 (M) vV M, (M))) < oo, forsome p>0.
Which implies that , (X, Vi) € (C£)r(M,A,) .
Consider the rearranged sequence (Fyy, Hyy) of (X, Yy) such that (Fy, Hy) =
((Xlli Yll)i(XZZJ YZZ} (X4_4, Y44)l (X331 Y33)! (X99' Y99)' (XSS' YSS)' )'
Such that d((A4Fy;, 0), (A4H,0)) = (k— (k — )%,k — (k—1)?) ~ (k?k?) , for all
k =1 ,and d((A,Fy, 0), (A4Hy,;, 0)) = (0,0) otherwise .
Which shows ,

SUpij (Zk 12 < (@)VMZ (M))) = oo, for some fixed p > 0.

Hence , (Fy;, Hy,) € (C2)r(M, A,) . It follows that space are not symmetric . m
Proposition3.9. The classes, of space Z(M,A%,) , where Z (Cﬁ)F, (OP)F' w2,
(0%)rand (£3),,for 1 <p < oo, are not convergence-free , form,n > 1.

Proof. To prove that take the following example , let consider proof for (C2)z(M, A%)
Example3.10. Let m=3 and n=1 . Let M(X,Y) = (X3,Y3) , V(X,Y) € [0,0) X
[0, ) .

Consider the double sequence (Xy;, Yy,;) defined by , fork = [ ;

(1+k2t,1+k?t), forte [—k—lz,o],
Kir V) (O (1 — k2t,1 = k?t), forte [o,ki2 ,

L (0,0), otherwise
(Xkl’ Ykl) = (0, 0) OtherWISE .
Then,fork =1,
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k?(k+3)? k?(k+3)? 2k?+6k+9
( + 2k2+6k+9 t 2k24+6k+9 ) , forte [_ k2(k+3)2 "’ 0] ’
(A3karA3Ykk)(t) _ k?(k+3)? _ k?(k+3)? 2k?+6k+9
(1 2k2+6k+9 t1 2k2+6k+9 ) for te [kz(k+3)2 ! ]’
(_O,Q), otherwise
And (A3 Xy, AsYy) (t) = (0,0) otherwise .

Such that,
- — — 2k%24+6k+9 2k2+6k+9 1 1 1 1
d((85X10,0), (8,0, 0)) = (kZ(k+3)2 4 k2(k+3)2) ~ ( (k+3)?" k2 (k+3)2)

Hence , we get ,
Sup; j— (Zk 12 < (M)VMZ (%))) < oo, forsome p > 0.

Which implies that , (X, Vi) € (C£)r (M, A3) .
Now , let (Fy;, Hy;) be a double sequence defined as , for k = [

((1+k2,1 +i) fort € [—k?,0],
(Fieter Hrre) (1) = (1 -=1 ——) , fort€[0,k?],

F k (0, O) otherwise
(Fer, Hi) = (0,0) otherwise .
Sothat,fork =1,

((1+ —— gy ),fortE[—2k2+6k+9,0],

2k2+6k+9’ 2k2+6k+9
A Xpr, A3Ye ) (E . t | t 2
(A, As¥ia) (6) (1 2k2+6k+9’1 2k2+6k+9) ) fort €[2k* + 6k +9,0],
(0,0, otherwise
And (AsFy;, AsHy)(t) = (0,0) otherwise .

But, d((A3Fw,0), (AsHy;, 0)) = (2k? + 6k + 9,2k? + 6k + 9).
which implies that ,

SUpij 5 (Zk Y < (M3TF“’6))VM2 ((M3TH“’6))>>=00, for some p> 0.

Thus , (Fiq, Hiy) & (CS)r(M, A3) .
Hence (C2) (M, A%) is not convergence-free in general . m
Theorem3.11.
@ (£3),.(M,A%) < (03),.(M,A%) < (C3),.(M,AT,) and the inclusions are strict.
(b) Z(M,A% 1Y) c Z(M, A%)(in general Z(M AL) € Z(M,AY) , fori=1,23,......,n-
1)whereZ=(C3) ., (03) ., (C&)r ., (0%)r and (£3) , for 1 <p < oo,
() (0%)p(M,A") c (C2)r(M,A%) and the inclusions is strict .
Proof . The proofs of (a) and (c) are routine works . so omitted.
(b)Let (Xy;, Yir) € (C2)p(M,A%1) . Then we have ,

F(Aan—1 N F(An—1 a
SUp;j = (Zk 12 < (M) VM, (M))) < o, for some p > 0.

Now we have ,

© Journal of University of Babylon for Pure and Applied Sciences (JUBPAS) by University of Babylon is licensed under a Creative
Commons Attribution 4. 0 International License, 2020.
https://www.journalofbabylon.com/index.php/JUBPAS, info@journalofbabylon.com, jub@itnet.uobabylon.edu.iq
+9647823331373 (Viber and Telegram)

389


https://extranet.issn.org/resource/issn/2312-8135
https://extranet.issn.org/resource/issn/1992-0652
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.journalofbabylon.com/index.php/JUBPAS
mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq

Journal of University of Babylon for Pure and Applied Sciences, Vol. (28), No. (3): 2020
Online ISSN: 2312-8135, Print ISSN: 1992-0652

2p 2p

1 1w ' d(Af "X1,0) (A "Yk1,0)
S Supi,j T <Z;¢=1 Z{=1 <M1 (—p kl _) vV M, ( , kl ))) +

1 1 i j d(A% ' Xk,i1+1,0) d(A% 'Y i 144,0)
b Bk T (1 (L), (502 ) <o

Proceeding in this way , we have , Z(M,AY,) € Z(M,AY) , for i=1,2,3,...... ,n-1),
whereZ =(C3) ., (03),,(C&)r,(0%)pand (£3),, 1<p<oco.m
Theorem3.12.
(@ if1<p <g,then,
(i) (c),M,48%) = (C3), (M, A%)
(i) ({’) (M, AT, )c(f) (M, A%)
(b) (Cf,)F(M) c (Cf,)F(M,A’,‘n) forallm>1andn >1.
Proof. The proof is a routine work , so omitted .
Theorem3.13. Let M = (M;,M,) and M = (M5, M,) be a double orlicz function
satisfying A,- condition .Then , for Z=(C7),.(03),,(C3)r, (0%)r ,(45),
Z, (CZ) (02 ) ,(C2)r, (0%)r, ({1) for1 <p < oo,
(i) Z(M, A”)CZ(M o M,A%).
(i) Z(M,A%) N Z(M,A%) € Z(M + M, AR).
Proof.
(i) Let (X, Yir) € Z(M, A%) such that Xy; € Z,(M,,A}) , Yy € Z,(My, AT) .
Consider £ > 0, there exists n > 0 such that (g, &) = M(1,1)

Then, [M1 (@) VM, (w)] < (n,m),forsomep > 0and L, L, € R%(I)

d(A1x,  —AV 1x 0 d(A y, —ARy 0
sup; ;= (Zk 12 < ( (AT "X g =A% "X 141 ))VMZ( (AT Y =A% Y 14 ))>>S

Let (sz,Hkl)=[M1 (w) VM, (w)] < (n,n) , for some p>0 and
p p

Ly, L, € R%(I) .

Since M is continuous and non-decreasing , we have ,
N . aA(A™ Xy L1) A(ANY ki La) N
M (Fu, Hio) = M My (%)VM2 (FHet)] < 1 (n,m) = (e,8) |, for some
p>0andLy L, € R*(I).

Which implies that , (X, i) € Z(M o M,AT,). m
(ii) Let (Xiy, Yio) € Z(M, A%) N Z(M, A%).

d(Af X L) d(AfYriL2)

Then [M1 (—p ) vV M, (—p )] < (g¢e), forsomep >0andLq L, €
R*(D. )
And [M3 (M) VM, (W)] < (g,¢€), for some p > 0and Ly, L, € R?(1).
The majority of the proof comes from the equality ,
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of(M n M) (a(A%ikbLl))&(A%zkbm) _ [Ml (&(A%;{kbh)) v M, (M%Z“'m)] 4

[M3 (M) VM, (%)] < (g€)+ (g,¢) = (2¢,2¢).forsomep > 0.
Which implies (Xi;, Y1) € Z(M + M, A’}n). [ ]
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