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Introduction

Hagler used a diameter norm to construct a separable Banach space X with non-
separable dual such that [; does not embed in X. Also, Bayati Eshkaftaki
considered the diameter norm on ¢, (I) and characterized all isometries on this
space.

In this article, we are going to first introduce the space B,(R) and show that
this space is Banakh space with supremum norm, and then we express the
diameter norm on the space B, (R) and examine some of the characteristics of
this space. We also examine the relationship between this space and Banach
space ¢, (R) and some of the reference theorems [3] shown on space c,(R)on
space By (R).

Material and methods

We express some properties of the space B,(R) and define the diameter norm
on this space, and then we examine the equivalence of the diameter norm with
the supremum norm on this space.

We define the longitudinal operator relative to the diameter norm on B, (R) and
state the conditions under which a linear operator on B, (R)is longitudinal. In
the following, we will examine the results of the length of the linear operator
on the space B_0 (R).

We will use the notation [ (R) for the set of all bounded functions f : R — R.
Also we denote ¢y,(R) for the set of all functions f:R — R with
lig]lgf = 0.The space [ (R) is a Banach space with the norm

X

Ifllo = sup{|f(x)| : f € Bo(R)}.

We denote B,(R) for the set of all bounded functions f: R — R with
lim f(x) = 0. This space is a Banach space with norm||-||, . Foreveryj € R,
X—00
we consider the function
N (1 i=j
ef(‘)‘{o i#j
on real numbers. Then each e; belongs to B, (R).

We define for f € B,(R) define || f Il; = diam(f) and it is called the diameter
norm.
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We define||f]| = lIfllq + lIflle for each f € By(R) that the B,(R) with this
norm is a Banach algebra.

Main Results

We have identified some properties of the space B, (R) is introduced and some
of its properties are examined. Then with the help of a diameter norm on the
space By(R), defineanorm ||-|| onthe B,(R), and show that the space B,(R)
is a Banach algebra with this norm||-|| . Also, we got the relationship between
the space B,(IR)and the space c,(R) and we have obtained a few theorems in
connection with isometry under ||| 4.

Conclusion
The following conclusions were drawn from this research.

*Iff € By(R) and ¢: R - Rbeafunction thatlim ¢ (x) = co, then fop € By (R).
* The space c,(R) is an ideal in algebra By (R).

* (Bo(R), |Ill4) is a Banach space.

* The space Byo(R) is dense in By (R)with ||-|| 4.

«If i,j € Rand i # j, then e; be orthogonal to e;. Suppose f € B,(R) and this
function is continuous at point i. In this case, f is orthogonal to e;, and if f is
continuous on R then £ is orthogonal to each of the vectors produced by {e;}.

* If ¢: R - R be a function that lim ¢(x) = o, then the operator
X—00

T: By(R) — Bo(R) , T(f) =f ° o,

is an isometry under ||-||4, if and only if ¢ is a surjective function.

« For any polynomial B,(x) = x™ + ap_1x™ ' + ---+ a,, where n an odd
number. the operator T, f(x) = f(B,(x)) is an isometry under ||-|| ;-

 Suppose T: By(R) — B, (R), is an isometry under ||-||;and i, € R. Then

1< Z Te;(ip) <0< Z Te;j(ip) < 1.

jeI- jer+
where [* = {j € R: Te;(iy) > 0} and I~ = {j € R: Te;(ip) < 0}.
* Let T: Bo(R) — Bo(R) be an isometry under ||-||4, jo € R and A = sup(Te;,).
Then
A=lim4; and 1-1=limn;,

where 4; = sup(T(ej0 + ej)) andn; = inf(T(ej0 + ej)).

How to cite: Taheri, M., Bayati Eshkaftaki, A., (2022) Some properties of Diameter norm on B_0 (R) and its
isometries. Mathematical Researches, 8 (1), 57-71

©NOS

HATEl © The Author(s). Publisher: Kharazmi University

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

YOM-T0ET : ala LiLY

YOM-T00¢ @ K9 O b

ol by

Homepage: https:/mmr.khu.ac.ir/

. a8
Jf/'i:bf/":

ol 2 Web b Slos 9 By(R) slas 5| aliseo (olgs «(5,hd p 5 (o)

TH Seisl Gle e g ol o e

m.th.1353@gmail.com : Sig xS Cang )l pl eyl 505 o555 play olKils « 5L, 05,5
bayati.ali@sku.ac.ir : Sis mSIl s .yl pl 0,5 1o 0,5 jos olRitils ¢ LSl 80Kzl ¢ Jgiuns Boinun 59 .Y

PRV alio wledb|

Y alis :dlio &9
SR o s S e by ol sk a9 Bo(R) (slad dacl allie ol 5o
WAANYIYY sl s g b

AUl slad Sy e ol b bl oS qamd o Lt 5 0l )5 o) 50 |, o] Slasgas
T er o SR e e PU AT ST SR NE) YRR ANY 65553 g,

Pr IS & ooy g Ll Jolao papygu 03 b (55k5 i 4 oo LA rizmen e VR AITVE 1y dy G )b
e ol g ly abls oyl Jas b Lad (pl oS (S oo iy pai Lad (pl (o ka8 o5 g o yigm VEANA Ll &6
1geuls sWrojly

Qb LJgJa od.i)cj.la.a slas ‘tljlg slas

‘s ykd ey

Wb Slee

“;éé)‘;bdmjjg.L‘j)glthb‘_ng)ilA.cho(R)dLéé)‘lu_éhﬁnua‘P‘d)Jaéf)jw)){.(\\R\)fsb‘wlélﬁgfsdﬁ‘éﬂ&:om|

BY-YY () A
@ BY NC
OS5 © ) s o8l ; al



https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

1Fe) o Jal 6 ylods s 5,90 ;‘féér) dlﬁb‘)&.bjjg

doddo )

o)l 3X o s 1y Iy glad g ol 3l SIS E g0 gl ls a5 X 530 Sy #UL slad S il ol ' Sl
Jolae Ll g = 5hae 1y co(1) slias 59, s yhd oy V] o Sl immen Y] ols )13 solitul 8550 1, 5,k o 5
ol 00 )51 s 4y Lad 1l (555 Shee S5 aldsb (s

5 Sl FUL (6Lad o g s b Litd pl oo lis 9 05,5 Byme |y Bo(R) (slias Tl ol wad allie ol jo L
O Bl eizmed 08 o0 (g2 1) Lab nl Sleogas Sl (F g b Bo(R) slad (g9, 1) 65k o5 s
sLab (55, ol o o0ls Las Co(R) sl a5 |, 1N g jo sbLaS 51 pam 5 €0 (R) Ll slab 5 Lad o
#5550 s Bo(R)

slael & 5l s 5108l (0 5905395 b ol yan) (caliiel degorme G I oS 5,8 (N]) A=V y2i
oled 3l g sl L L ol f b o> o sS o0 b R did>

limf =1
il ails 0529 F © 1 alie degommo ) 6 € > 0 j0 gl o8 2 cpuiS 0 oolazul dim f = 1 lazsl 4 L)

sl abls EI\F).aad‘).g aS' 6, 5ba

lf@) -1l <e

g i bolyen [P (R) o jpoinl )0 peas oo ialed Co(R) L) ail yao plp g 39250 (398 porie b sl

Ifllo = sup |f ()],
XER
ol I (R) degome p; €0 (R) pizman 9 ol #UL sliad S,
(il 3550 0 € R ol5 0 aussS piyaem |y f11 — R sl sl g3b egame o 1,51 ([F]) ¥oVis 25
Jos o = Tjes FUD] < & S sboas 055 lam I 51 o wsile oalis degama s ShE > 0 o (sl 455 sba
S g0 oolisnlo = Njer f() oled 5l &ys00l )0 5wl Jo Jolis d 5l elgsds saliie degorma s S

Yy 090e Y65 o 1 X wmsS X, Y € X g ail > olael g5, #Lb slad S X STAYD ¥V

il Bl A ER 2 5ly o5 0 el

x|l < [lx + Ayl

X—00

- Hagler
2 -Birkhoff


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

21 .9B_0 (R)L;Las)/‘;d.ao‘p/;: S o gy

, 1 i=j
ef(l):{o Yk
At Bo(R) (slad g dasin mly (i ooy 4 po S o0 5 10 (5S5g,5) dasein o 1) dds> olacl

Sygo s a5 o oo Liales diam(C) L1, € aegomme,had aily g5 € S X g Sy e slias 5 (X, d) S5

WDgdsr B8 )
diam(C) = sup{d(x,y): x,y € C}.

@t oo Gioled Bog(R) L 1) aiily jao ply a4y olx 5l aSs55ba B (R) slad i (g0l plad degacre

:)i,».o U)LA-C
Byo(R) = {f € Bo(R): 3 M Vx > M, f(x) = 0}.

5 iInf{f(x): x € R} diam(Imf) s> 5 s>, Gl oil ad> slacl 4y abs> olacl 5l b f 5]
05 0 oslawisup (f) 4inf(f) diam(f) ;| ews 5 4 sup{f(x): x € R}

By(R) sbas 69y sk oy .Y

o 9 oS (o0 i pai Lad nl (69, 1) 658 05 g Lo 1) Bo(R) (slad Sluogas 5l (5 lasal coond (ol 5o

o350 )8 sy 0590 LA (nl (65, ) g £ b g5k8 o5 09 Jolee
fo@ €By(R) o5,1lim p(x) =00 a5 0l R 4R 5l b @ 5 f € Bo(R) 51.0-Y
X—00

a6 sb wes loogmgM > 0 0uce >0 1o gl pasmisog lim f(x) =0 plpls f € Bo(R) (92 il
X—00

:M)ldx >M)’®L5|J"
lf () <e. )

X> 0 ulpaSs,sbanlssggNg>000eM >0 ‘_g\).‘.a.?%;;)ajgi_)ngo(p(x) =00 ol o2 B,k )

oo Np
p(x) > M,
(w0 (V) sgbansl 3ubo X > Ny j2 gl cplplo
If o o] = |f(0(0)] <&
O fo@ €By(R) plpls .ol a5 fo@ L Juils f b,b .}i_)rgjfow(x) = 0 s

MQ‘SA@...D\)‘..\.C‘ 3 )) 6)‘0)3 LSL.ASAS.)J..XMGJJ&MJ‘ uﬁje‘y@?bo‘)@ Bo(R) :\.c?w

f o * € By(R) ekl sae 5 f € Bo(R) yo sl Ji3 o) 3ob lim 9 (x) =0 50: R > R 5]


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

1Fe) ol 6ylas it 6,90 o o8l 5 (b yiitrg 3y 4]

1im [p(O] = 00 &5m0sl 5 f 09 € Bo(R) of € Bo(R) o sl 5 il slysds ool i R = R 5
1
F() = —— € By(R) 1,

1+|x|

! CL'L’)'“?M)"W rafj)‘jdlamu).ag}.o&l;o‘)o.{b Bo(R) le.»aﬁ

Db oo 0oly Hlii €o(R) § Bo(R) (slad cyu alasly ary di8 yo

sl By(R) o o JTowal o 0o (R) (slizs Y- Al

X
w0 X €E R\F ;2 glpaSgsb asw,lo 0929 F € R ol degormo

If ()] <e x)

5;‘;.,»‘ )‘);‘é).g ) dij.ola L)J‘).’la.’ X € ]R\F M')‘Ox >M)'®t5‘)‘ u)ypu.’l 3o M = maxF RO 0 )|)3
fg €co(R). g € Bo(R) 5 f € co(R) y» sln petdioo i Jim f(x) = 0 o conl (ine Sl

S 5y5b 4 10)l0 0525 K atile cotte b sae 5 ol S g e g € Bo(R) 52
lg)| < K. ™)

s gslusl 3 x € R\F ;2 glp sl [135 (V) a5 0l R ol degaze j F az > & jgopl 5o

el (F) 5 (V)
Ifg(Ol = KIf (x)| < Ke.
0 el Bo(R) o Jloal co(R) cplple .f g € co(R) g0l 5l glimfg = 0 azcsyo

kb e ola g Iflla = sup(f) — inf(f) = diam(f) oo oo )18 of € Bo(R) gl ¥-Y iy poi

=

9
el Bo(R) 59, 05 e el lla -V
w0 ST [fllg =0 g f € Bo(R) 51 :l3!
Iflla = sup(f) — inf(f) = 0.

F=0 ol i £ = 0 92 5 canl b b f g SUP(F) = INFCF) e om0


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

48 .9B_0 (R)L;Las)/‘;d.ao‘p/;: w8 o (g 4

w0l f € Bo(R) 5k wssle (i s0s 0 sl B0 5
Ikflla = 1klllfla-

(w2, G.f € Bo(R) ;o sl (roizmon
lf + glla = sup(f + g) — inf(f + g)

< sup(f) + sup(g) — inf(f) — inf(g)

= sup(f) — inf(f) + sup(g) — inf(g) = lIflla + llglla-

Ll Bo(R) &9y Py e ””d {r Ja“?) x Lo
U

99 o9 Jobee @5k 5l g axiws Jolae Bo(R) (slad g9, (s kb P9 poygm i a5 oS oo LA Aslol jo
Lol CL’L’ <5L’é'é Y ‘6)-“‘5 ey L Las u-:‘ as °5'“"L9‘° 0dld UL......, ]

el Illeo Jotee [Illg Bo(R) sl jo .0-Y

i sae € >0 ,o sl Anf(f) < 0 < sup(f) oo e plas lim f(x) = 0 &Sl & axg5 L il
X—00
plplo s —e < f(X) <€ L Jf ()] <€ mox > M j2 olpaS s b aols 0929 M aiile

inf(f) <e, —e <sup(f).

ol (salul opl S8 4 nf(f) < 0 < sup(f) a=s,o
inf(f) — sup(f) < f(x) < sup(f) —inf(f),

45 Cel (ma Gl cnl

|f ()] < sup(f) — inf(f).
SO IEETI

Iflleo < lflla < 211 fllco -
O il [lloo 5 b Joles Il i 45 amo s Lt g5lansl 2! 5

el EUL Lad S [ oo o5 b Bo(R) £-Ydad

By(R) (sLiel | slallio (f) a5 5 ool 12 (R) s gy B (R) o a5l o 35


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

1Fe) ol 6ylas it 6,90 o o8l 5 (b yiitrg 3y 7f

My ssile agi> s € > 0 52 (sly oy lIM £ (X) = 0 250000 0 f, € Bo(R) iy (sl o5 2T 5
w0 X > My 2 gly aS 5 50 a5 0,10 599

@Ol <. ()

2N =Na glyaSs,ebawlbogg N ol suboace>0 2 gly ol lim f, =f 5L
n—-oo

:M)bXER

£ () = FO < lfn — flloo < % ®)

uﬁ;\.w‘)|)§).3 (a)s(f) ‘_ng(_gsLm.aux > M;&sé‘,: oLﬁ.’v" M :MN WQGA)‘)BS> 0;%6‘).’ Q)}»pk').ﬂ)d

oS g
IfCN = Ifn(x) = fyC) + (I
<) = fEI+ [fn()]
<>+-=¢
O ol B (5L S o3 3 L L2 (] g ol ey Bo (R) 1 1im £ (20) = 0 e

el FUL slas S Mg o b Bo(R) Y-Yamss

Lol ZUL (5L g 03 L LAS Cl (B 408 3o 5 Sl ol g 03 b (558 05 O-Y o 4 Lo il

0 el U 6l Sy o (ka5 o5 b a0
el J& o1 50 558 05 L Bo(R) 51 Boo(R) (slaad ;a5 mudd oo lis cam 40 50

Lol J&z Bo(R) ;o (55k8 ¢, s Bog(R) (slad .A-Yamad

[ asle Bo(R) 5l (sgae ol J&a Bo(R) ;0 wejysms 053 b Boo(R) degozes mes (jlid sl (35 : 0L

axg bl Ken [ ol 4 aS o, 0425 (fp) siile Bog(R) (slacl 5l slallos mups o lid g o oS o0 Hlai 5o

VneNIM, (x>M, = |f)]<).

oS 50 By %5l

C(f) x=<M,
f2(x) —{0 sy

Sinlazg b (pangw pp & Sond) M fy = f a5 s o las el Bo (R) & slate fr 25294

Vs>OEInEN:(%<s).


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

70 .9B_0 (R)L;Las)/‘;d.ao‘p/;: S o gy

o X S My sl w5 1o (1) = FQO] = F ] 2530001 52X > My 51
fal0) = FGO = 0.
ol
Ifo = Flles = sUplfu(r) = FOOI < 7 <&

45 285 4 lioe OV o & Lo el J&z Bo(R) 53 me g £ L Boo(R) oy - lim f = f 1A
Lol J&z Bo(R) ;0 53 (g 5k8 ¢, L Boo(R)
l

2 2y gae slacl 5l S (lgi co cunl adi> slacl 69, s5h8 5 b FLL slad G B (R) aScpl 4y axg5 b
AER ;2 lpollellg =1 L) (el S50c € € BTl # J 51 e floie 5.0, Lasin |, Lad oy

:M)b
1 x=1I
(ei+Aep)(x) =14 x=].
0 x#i,j

.||ei||d < ||€i +A€]||d =1 f"*.)“b 0<1<1 45@‘)9,0)» .||el-||d < ||ei +Ae]”d =1 olfL‘j A > 1;‘
S ygoip) yo aS inf(el- + Aej) =21 sup(el- + lej) =1.5,11<0 31 J>

1= llella < [le; +/1€j||d =1-1

AER ,»

fO+1 x=i
f(x) X+

ool yo f b (Siwsw 4 azg5 b o dnf(f + Ae;) < f(x) < sup(f + 4e;) &y000n! o x #1051

inf(f + Ae;) < f() = lim £ (x) < sup(f + Ae;).

(f + e () = {

olnle

inf(f + Ae;) < inf(f) < sup(f) < sup(f + Ae;).
Iflla < IIf + Aeillq azes,o
el {63} bawgs ool adg slojloy 1 plaSye s 0ges folS ()l wil dissy R (55, &6 (0l 5 f € Bo(R) 51
AER 23 xER ;2 lpu=age +aze, +-+age, 5,0, ,ag ER &Sl 580 155
rv-.’.)b

f)+Aa, x=i (r=12-k)

o+ ae = {3t T ,


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

1Fe) ol 6ylas it 6,90 o o8l 5 (b yiitrg 3y 44

X F b2 slp o
inf(f + Aw) < F(x) < sup(f + Aw),
i oae o )0 f (Stwsg Ly
inf(f + ) < f(iy) = lim £(x) < sup(f + Au).
Wflla < HIf + Aullg ames o

L Lad cnl a5 muds oo (LS g oS o0 (20 Bo(R) (sLad (59, popgm 5 9 58 o ar ataly (oo aslol yo

el Ll o Sy o0 iy el
AFN =15 Nl + WS lloo peasos 513 f € Bo(R) sl A=Y s y2i
02,0 eizmed ol Bo(R) (slas 59, p 5 S|l a5 28,5 azeis gl dlllla 5 Illoo 992 05 0 4295 L
lleo < 11l < 311 lloos
ool Bo(R) (sLab (55, 55k8 053 9 mosms 3 Jobes [l y50 0 50
el UL sLad S [[]] o5 b Bo(R) VoY Ao
O el FUL sLad SO Il 5 b By (R) 14 sl Jotas [[-lloo 5 b 1]l aSil 4 4z g5 L 2l
sl EUL oz S| 053 b Bo(R) M-
Wfgll < F Mgl < £, g € Bo(R) y2 sl pevs (i sl S5 20l
w019 €EBo(R) 5%, Y ER 2 ol
lf () gx) = FOgI < If()g(x) — fF)g) + fF)g(y) — F)gw)l
< fEg) =g+ 1gnIf ) — F )
< Iflleollglla + llglleollf lla-
ol
Ifglla < Ifllcollglla + Nglleollfla -
el Bk

Ifgllec < lIflleollgllcor


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

14% .9B_0 (R)L;Las)/‘;d.ao‘p/;: S o gy

Ifglla + 11fgllo < Ifllollglleo + Ifllcollglla + lglleollfIla-
[ el 2l iz Sl 25 b Bo(R) a5 2d 5 ams lsios o0l 51 S I fll < Ml NI 1)

g 3 (f(X)S0 XER 2 6lp L) f(X) =0 X ER ;2 6lpgf €By(R) oS 2,8 5]
(o0l el plo g (sup(f) = 0)inf(f) =0

Iflla = sup(f) — inf(f) = supf(f) = [If ll,

Iflla = sup(f) — inf(f) = —inf(f) = lIf |-
AFI = 20 lloo izea g sl 2l g 05 b (s k8 05 ol Clo o a5 w20 oo (Ltd VU slaggglus
By (R) slad g9, Wob b Shos .Y
S oS 1S oo ol Ty sl 00,8 Sl |y Bo(R) 2 (658 5 4y s gl Slae iy po Tl eand o] o
lad 59, (b Kloe g Lsh a5 05 o oy aslal jo 0l Lsk Bo(R)  os Shee S oyl ]
3,085,801y (ol ax Bo(R)
16l5 12 ool (6,8 o5 v Wsh ,Slae 3 1, T By (R) — Bo(R) s ,Slee VY Gy yo5
ITflla = lIflla-
Sles oK1 Jim @(x) = 00 a5 ol b @: R — R 31.¥-Yauas
X—00
T:By(R) — Bo(R) , T(f) =foo,
il Ligy i @ 51 laib 5 ST ol (6,8 o5 o L
aib g @ R— R 31 38,L5IT(f) € Bo(R) oo,lo V- o & az55 L of € Bp(R) ¢y 1Ll
ol f(@R)) = f(R) a0 5 @(R) = Rol5)]
sup(f e @) = sup(f) , inf(f ° ¢) = inf(f).
ool Wsb Sloe SO T ol plo ITflla = lIfllg 4y

ep € Bo(R) LI Tey(x) = eb(qo(x)) =0 4w (X)) b X ER ;2 slpaS s b a4 eoyls 0929 b asle


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

1Fe) ol 6ylas it 6,90 o o8l 5 (b yiitrg 3y A

T (f) = for Jas Sleck =1 12 gl oSl dim @(x) = 00 a5 ail Loy b @: R — R S1.¥-Y axui
X—00 N
el (6,08 03 b (o9 4 Bo(R) I Lk Sles S

k=2 a6l fopt € By(R) iy mmen 5 f 0@ € Bo(R) 0-Y J 3k f € Bo(R) (y92 1l
Jdiad b e T(f)=fophk=fop" o wa b

ITPlla = [If "7, = 1Ti—a (Dl

L sog> 4 Bo(R) 51 Usk Slee o T ool ol 1Tk (Mlla = IT(Hla = Iflla w2)lo w5 oo 2
O el 55k p

o) 35 S e i 3 Ty f(X) = F(x = 2) bl L1, By(R) 5T, Shae 2 € R o il ¥ Jle
.}i_)rg)(p(x) = 00 5 Cuwl B393R 5l Lsg ub @(X) = X — 2 1,5 el 5,8 o) o Wb Slae T,
eldsb Slos ST, V=Y 4l 5L cnlnle

s Shee oSy w5 o it TF(0) = f(2%) el L Bo(R) T 3o 0 <2 € R o (ol DY Jlta
Gk plpls Jim @(x) = 0 5 el s> 4 R 5lLsg b @(x) = 2x 4yl o a4 .l g,k o5 o
X—00 N

eoldsb T s Sloe Y-V 453

}ﬂ.o.;w‘ o).é‘sxﬁ.f_loébd&n ASPn(X) = xn + an_lxn_l + -+ Ay 6‘410&.0;»6‘)) -y ;;\J
35 s 4y clim By (x) = 00 15 soel )8 o5 o Wsb Slee S0 Bo(R) » T f (%) = f(Pr(x))
Lo g el @(x) = Py(x) &5 @ &b 9,000 51 el Slg=> slylo b ER ;o sl By(X) = b dolas 04
b Ty Sloe Y-¥ 458

550 g8 oy b Bo(R) 6lis 10 g 5 f &yl yo sl Wb s Slae 5, Tt By(R) — Boy(R) 31

A i sae 2 glp g wiboges Tg p T 51hsy ST el
ITflla = lflla < If +Aglla = ITGf + 2lla = ITf + AT glla-

ool o5 1ol b sae S dg g iog3 4 Bo(R) 5l Web s Slae ST 51.¥-Yauad

1< Z Tej(ip) <0 < Z Tej(ip) < 1.

JEI~ JEI+
I" = {j € R: Te;(ip) < 0} 51* = {j € R: Tej(ip) > 0} Loyl ;5 45
olas F C 1T wile alie degorme o sl ool (5.0 < Bjepr Tej(ig) S 1 oo ol ol sl

/Ja’.l 30 f =ZjEF €j O 5o ‘) fé.:l.: el lebb.».o 3‘-%?.“ Y FQP 0 SZjEFTej(iO) <1a« RO
b5 Tf(00) 2 0 b 5L ITflla =1 g ccnldsh Shoe ST 52 5l flla =1 @ygoinl 3 S on


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

74 .9B_0 (R)L;Las)/‘;d.ao‘p/;: w8 o (g 4

1=|ITflla = sup(Tf) —inf(Tf) = Tf(ip) —0>1,

A =sup(Tej ) g ail dd> sae S Jo ddob s Slee SO T: Bo(R) — Bo(R) S1.A-Yauad
nj = inf(T(e]-O + e]-)) 9 = sup(T(ej0 + ej)) sl pascA—1= }ierﬂrénj s A= E'ierﬁ/lj o551
a5y 5 inf(Te; ) <0 < sup(Tej) wols Jim Tej (i) = 0 52 bl
i—>oo
1=l I, = 72, = sup(re,,) — inf(re;,) = sup(Te;,) = A &)
T sbasd=0 SHO<AST o8 o8 olsee cdhe codS 5l ials o0 0SAST o)l plpls

0,00 35>9 01 ER &jg00pl 0.0 < £<§¢#;Sué)éﬂ= sup(Tej,) > 0 L (e85 L 0!, =T o)lgs oo
SS9k @

A —% < Tej (i) < A. )
4S5 y9b 4 105 3529 Iy E R plple inf(Tej, ) =2 =1 ols (8) bl 4 Ly 3 )b
/1—1STej0(i2)</1—1+§. )
w0 LM e gl aS s 0k o)fs 5529 M aiile > sae S Jim Ty (1) = 0 el 4w azgs L
L—>00
|Te;, (D] <=

Oz

. € € 3 €
Tej0(11)>/1—5>2£—5=5£>5. \)
W LEF gJ ERN\G ;o slpaS s sb 4 ,ls 5529 Gusile pline degomme S

. £

|Tej(1)| <3 )

s . = .. e ! E 4 £
Pl degozme (8,85 i o b Cldy s 4 ~|T3r1(l1)| = 2 L |Ter1(lz)| = > aS 5 5bas )l vg>g

. € . € -
.|Ter2 (i) = S |Ter2 (i)| = 7 4500 092g Ty F 1,1y i 200 Gy = {1, 14}


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

1F+) oS3l 65laids it 8,50 o 6l 5 5lasinrg 3y &

€ = < . . s
. . . . € . € .
Q=i Li=i s —ns> YjenTe;i(i) Lns < Yjen Te;(i)
aad & azg b ol aS =1 > Y e Tej(i) = Yje-Tej(i) L1 < XjenTej(@) < Yjer+ Tej() nlple
sl Gb J ERN G 2 sl e85 L 1o LT olion lo lras 4l (5,8 50 1 sl (A8LS S, Y-V
a5 (Vo) s (A)

A—1-e<Te(iy) +Tej(i) <A—1+¢ )

w0 5 (V) clagslasl b (ppiean

- esTejo(i1)+Tej(i1)s/1+§. OY)

w20 ER\G 12 sl (11) 5 (1)) (slagssbu SaS &y amtiyp A= 1+ 8 SA— g £ <7 3,

A—1—e<Tej (i) +Tej(i;) <Tej (iy) + Tej(iy) <A+e

A—1—-e<Te () +Te()<A+e aY)

aile i das 0lS (5,8 Cuwl o i das 2 gl goluwl pl J ERN\ G j2 gl oS o Lol Jl>

Te; (i) +Tej(i) > A +e, 0%
L
Tej (i) +Tej(i)<A—1—¢ )

oyl (V) (gglucel a5 Ly ol 1,8, (VF) (goluels ST
Tej (iy) + Tej(iz) <A—1+e
a0 Jo FJ o Jo E RN G (A) golaslb @y azgi b (31
1= ||e]-0 + ¢ ||d = ||Tej0 + Te; ||d = sup(Tej0 + Tej) — inf(Te;, + Te;)
>A+e—(A—-1+4¢) =1,
] 8L S ol &S
to2,l0 (V1) (gglunel &5 Ly ol 135 (V0) (g5bunsls 3T

A— e<Te (i) + Te;(iy),


https://mmr.khu.ac.ir/article-1-3064-en.html

[ Downloaded from mmr.khu.ac.ir on 2024-04-23 ]

v\ .9B_0 (R)L;Las)/‘;d.ao‘p/;: S o gy

i3 (10) Sglunsli 5 slacsls () 5obo
1= ||Tej0 + Te; ||d = sup(Tej0 + Te]-) — inf(Te;, + Te;)
>A-e—(1A1-1—-¢) =1,

A—1—-e<Te (i) +Te(i) <A+g

A—1—-¢< T(ej0+ej)(i)S/1+s.
)l Oygo il yo
A—1—-e<inf(T(e;, +¢)) <sup(T(ej, +¢€)) <A +e.
4, Sup (T(ej0 + ej)) > 21— € a s OY) b Ll
l—sSlj=sup(T(ej0+ej))S/1+e.
qqggu)o.inf(T(ejo+ej))Sl—1+sm)|¢(\\)é+bg
A-1-e<n;=inf(T(e, +¢)) S A—1+e.
JERNG ;o sl o s p5b & 83,18 552 Gacile aliie degame S, 0 < £ <5 o ol il
O A=1=limn; sA=limA exzipo [nj —(A-Df <es]l -2 <e
LT sl 5,8 3 o Wgh T2 By (R) — Bo(R) b Shae 5165 oS oo can |y g53m cal sl o
lal =18 Tf=af o aSs,sb 4 by @: R — R osle b Klae ol olis

References
1. Bayati Eshkaftaki A., "D-Norm and isometries on c, spaces”, Oper. Mat, 41 (2017) 2340-2358.
2. Birkhoff G., "Orthogonality in linear metric spaces”, Duke Math. J, 1 (1935) 169-172.

3. Hagler J., "A counterexample to several questions about Banach spaces”, Studia Mathematica,
3(1977) 289-308.
4. Ljubenovic M., Djordjevic D.S., "Linear preservers of weak majorization on #*(I)*when I is

an infinite set", Linear Algebra Appl, 517 (2017) 177-198.


https://mmr.khu.ac.ir/article-1-3064-en.html
http://www.tcpdf.org

