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Introduction
A subset A of a Banach space X is called limited, if every w*-null sequence

() in X* converges uniformly on A; that is, supge4|< x5.a >| = 0. Every
XEA
relatively compact set is limited and if every limited subset of X is relatively

compact, then X has the Gelfand—Phillips (GP) property. For example, every
separable Banach space and every Schur space have the GP property [13].

If A € X* and every weakly null (resp. weakly null limited) sequence (x,,) in
X converges uniformly on A, we say that A is an L —set (resp. L —limited set).
Each relatively weakly compact set in X* is an L —limited set and if the
converse also holds, X has the L —limited property [3, 21].

A bounded linear operator T: X — Y between two Banach spaces is limited
completely continuous if it carries limited weakly null sequences in X to norm
null ones in Y. The class of all limited completely continuous operators from
X to Y is denoted by Lcc(X.Y) [22].

A sequence (x,,) in a Banach space X is called weakly p —summable with
1< p < o, if for each x* € X™, the sequence (x*(x,)) € [, and a sequence
(x,) € X is said to be weakly p-convergent to x € X if (x, —x) € I/ (X),
where 1y’ (X)denoted the space of all weakly p-summable sequences in X. The
weakly co-convergent sequences are the weakly convergent sequences. A
bounded subset A < X is relatively weakly p —compact if every sequence in
A has a weakly p —convergent subsequence. If limit of each weakly
p —convergent subsequence is in A, then that A is called a weakly p —compact
set. A bounded linear operator T: X — Y between two Banach spaces is
p —convergent (resp. limited p-convergent) if it carries weakly p —summable
(resp. limited weakly p —summable) sequences in X to norm null ones in Y
[7, 26].

Recently the concepts of p-Schur and limited p —Schur properties in Banach
spaces are introduced. In fact, a Banach space X has the p —Schur (resp.
limited p —Schur) property if all weakly p —compact (resp. limited weakly
p —compact) subsets of X are relatively compact, or equivalently every
sequence (x,) € Ly (X) (resp. limited sequence (x,) € I/ (X) is norm null
[26, 8].
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The aim of this paper is to study the class of almost L —limited sets of order p
in dual Banach lattices and disjoint limited p-convergent operators. Also, we
characterize Banach lattices in which two classes of almost L —limited sets of
order p and L —limited sets of order p in their dual coincide. In particular, a
positive answer to an open question posed in [21] is given. In fact, we show
that although L —limited subsets of E* strictly contain w*-sequentially
compact sets, but w*-sequentially compact subsets are relatively weakly
compact if and only if L —limited subsets are relatively weakly compact.
Moreover, some results of the disjoint limited p —Schur property as a
generalization of the limited p —Schur property are investigated and some
important consequences about this property are established. In this article we
assume that 1 < p < oo, unless otherwise stated.

We recall some definitions and notations from Banach lattice theory. The
norm ||.|I of a Banach lattice E is order continuous if for each generalized net
(x4) such that x, 1 0in E, (xa) converges to O for the norm |I.Il, where the
notation x, | 0 means that the net (x,) is decreasing, its infimum exists and
inf,(x,) =0. A subset A of E is called solid if |x| < |y| for some y €

a

Aimplies that x € A and the solid hull of A is the setSol(A) =
{y € E:|y| < |x| .forsome x € A}.

Throughout this article, X denotes a Banach space, X* refers to the dual of X,
E denotes a Banach lattice, E* = {x € E : x > 0} is the positive cone of E
and Bg is the closed unit ball of E. A subset of a Banach lattice is called order
bounded if it is contained in an order interval. For terminologies concerning
Banach lattice theory we refer the reader to [1, 20].

Material and Methods

In this paper the class of almost L —limited sets of order p in dual Banach
lattices and disjoint limited p —convergent operators are studied. Also,
Banach lattices in which two classes of almost L —limited sets of order p and
L —limited sets of order p in their dual coincide, are characterized. In
particular, a positive answer to an open question posed in [21] is given.
Moreover, some results of the disjoint limited p —Schur property as a
generalization of the limited p —Schur property are investigated and some
important consequences about this property are obtained.

Results and discussion
The followings are the main results of our paper.

Theorem. For a Banach lattice E, the following are equivalent:
(a) E is a Grothendieck space,

(b) E has the L — limited property,

(c) E has the pL — limited property.

Theorem. Let E be a o —Dedekind complete Banach lattice. Then the
following are equivalent:

(a) E has the disjoint limited p — Schur property,

(b) for each Banach space Y, L3 (E.Y) = L(E.Y) ,

(€) L (E. 1) = L(E. ).

Theorem. Let E be a 0 —Dedekind complete Banach lattice. Then E has the

disjoint limited p — Schur property if and only if every disjoint limited
positive sequence (x,,) € Ly (E) is norm null.

Theorem. Let E be a 0 —Dedekind complete Banach lattice with the type g
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(with1 < g < 2.p = q"). Then the following are equivalent:
(a) E has the p — wDP* property,

(b) Cl‘f,(E. Y) = C;}(E. Y), for each Banach space Y,

(©) CH(E.cp) = CFH(E.cp). 0

Theorem. For a Banach lattice E, the following are equivalent:
(a) each almost pL —limited set in E*is a pL —limited set,
(b) for each Banach space Y , L% (E.Y) = L,.(E.Y),

(©) Lye (B loo) = Lye (B, Loo).

Conclusion

The following conclusions are obtained from this research.

Banach lattices in which almost pL —limited sets and pL —limited sets are
relatively weakly compact are studied. As an application, we give a connection
between the L — limited property and Grothendieck Banach lattices. Also,
some results of the disjoint limited p — Schur property as a generalization of
the limited p — Schur property are investigated and some important
consequences about this property are established.

How to cite: Ardakani, H., & Salimi, M. (2024). Grothendieck Banach Lattices and Classes of p-Convergent
Operators. Mathematical Researches, 10 (3), 1 —17.

@ OIS © The Author(s). Publisher: Kharazmi University

BY NC



https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

YOM-YOET i mlar LiLY

YOM-T00E @ K9 O b

ol b gy

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

. o8
S

15%0a—p b Khos jI (SBGWS g S99 5 ZUL gbasuiso

PP SUIRS SEPRE | VPP P

halimeh_ardakani@yah00.com :asbL), .ol nl ¢yl 5 « 598 plo olKisls ool ouSliils ¢ Jgtue odinunsi )
m.salimii@cfu.ac.ir, :aabbl, .o\l pl ¢ a5 (o LKim 8 olKiils oL, Gojgel 09,5 ¢.¥

PRV Ao oledb!
sloSlee uizan g gLk glalas (g0 10 (1S P S 0) Py jl sgame =L ladcgome pspie gl s allie g9

O3 9P 545 3l sgamme —L Loy (slo aegoze 3,90 50 (2l cllin oyl 53 loads 50 M3 1 Son—p
O b EBL (sl aSiin 4 o K i oy 4 b (o0 Ced 4 im0 (51, S0n =P slo Shos 5 UL slo 4Sine
(e i 03,85 sasgerme S Ll (553 53 (Pisaye Sl dgame =L L) Sgame —L sasgerms 10 45 Sy
S 5ee sl I M Gl st S5 85 555 oo Sl gdle & ion sy S sl ploa s st VTR &6

il [ Fen =D Glzme M (55, (slamlme slo Khoe acn 515 g 510,10 15500 dg0me 98 =D Cols

VEONYNF el s fu,b

VECYISINY by gl
VECPIAIY - s yLisl g,

igoals sleejly
acgoma—L
gz P gallss
dSen=p Sloe
LFI D Lesls
Zbl sasie

S ) Vsl slaiag s | Rea—D slaShes | Sla S 5 Souis T UL slaaSote OV FY) ohiis ¢ sorku torls o SIS ) 0Ll

AY
©

By © woile> olRadls 1ok



mailto:ardakani@yahoo.com
mailto:m.salimii@cfu.ac.ir
mailto:m.salimii@cfu.ac.ir
https://mmr.khu.ac.ir/article-1-3324-fa.html

[ 8T-G0-920 UO J1'Je Nup{ L Woj papeojumoq |


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

o 1 Zea—D sl ,Shos 5| ol oIS 5 Souss S FUL slaaSoin

doudo.)
s A 65, X7 0 o)l Cins g sS4 ol jo 0nsS dguma [, X UL slad 51 A acgeme p SO
S995s (§aEgaze Sy (grmd (50355 (S4Eg0ze 1o . SUPgeAl < Xp @ | 2 0 i il jho 4 | Sen CS S
WJio &l oS (GP) ek ~3ilalS ool b olad 1, X #UL slad sl canys 5w o] (wKe p azuli> 5 col

[13] w)ls GP cools (0 copals b sLad y2 5 pdy (pla slalad

o XT 0 oo Cind (500,88 dcgazo 12 ol oo (S905me (dsgemme —L) acgezme =L SO 1) A olST il

g9 Ssoome sallis o olf a ausS (10C) sgumme saiugn WalS 1) FLL sLad g0 o T X = Y s )5 Slae
LLee(X.Y) o, Y o Xjllce slo Slos gann (DS 05 psai gsy oy llis Sy Thawgs X o cins
XTEXT a lp oS e 0565 cirs pdy g —D 1 X FUL slad o (X)) oo [22] pemo o ol
S (X — %) € L (X) o5 1o omsS X € Xy Ges IS0 1, =P 1) X o () sallss 5 (7 () € L
s go3pid =P 1, A C X s (S sacgerme ol X )5 cand pdy pez =D slo s plas las [ (X)
Ser =P gdllis pj o o STasl aldls Gerd o Sen =P gAllis 25 Su A o Alis o ol5 e sS od
DL T X oY s S Sloe onsS s 500,238 =P sacgezme o ) A o8 ol calh anils 3 A jo ans
) X 5o (game cind &y oz =P) herd pdy pex =P Alis o T 51 emsS (Sg0oe ¢l SKen = D) |, Sen

[7,26] 5,50 5z o sallis S

159 =P Caols X UL slad S cmdly [0 aload 3 me FUL slalas 1o sgame job =P g 98 — P ewalie 5]
D Gacgerme o X 0 (Sgame Limd (500,88 — P) Cimd (500,48 — P gasgerme o ST o)l (sgame y4i — D)
b gs e () € LY (X)) sgome gallis ;o) () € LY (X)) sallis jo Jolee jsb a5 by cdily (oo (00 i

[8,26] wisl gsy oy (A7) € LY (E) oo allis 12 o550 305 Cuie 9 P— ool B UL (gaSiin (pizeans

5 2Ll ez (Bgs 15 =D sas,e 5l sgame —L Lu,i sloacgame (oM sasllae allie ol Lol o
—L o acgazme WS 90 Ll g0 j0 a5 UL slo aSitin pizmad L 0Bl o 13m0 Sg0me (5], Ke =D slo Slos
Jlw &2 (e Gealy 0525 4 oS (g0 S5k Jolao | dita (So D (5550 5l 2900me —L Lo 5P (5550 5 3900
Jolis STE™ jo sg00me =L slo dcgame ax 51 puds oo (lid cdiii> ;0 098 0 00l [21] aio 10 00y 7 5kae
E* o 6l dlss o,lin cins (g00,28 slo acgomma (Jg diiiwd gl dIlis (go,lin cind (s00,88 slo acgeme
S odle .0l oo cins (g00,88 BT (0 0g0mme — L (sla dcgerme ,51 g g ST akied (s crd (500 8

@S 5 $gd (o0 (wyp 3990 ;b TP Ceols I cenesd plgie 4 Ime Sguze j3b TP Cools L LLS ) o il


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1FeY osuw 0 lods o0 0590 o Ob y (sl 4095

wgh ad 4l e TSP <00 a8 (i o (28 i Gl pulies po igdioe Sl o)l al )0 (0,5 5 pte
Gy |y FUL aite S (59, p5 iS00 sl |y U L (sle Ao 4 bgyye glaola 5 iy )las 5l (S
(xq) 49 S Xy l 0 3l ,slats. [|xq]l = 0 PURINPLRARY SR 1 0as (xg) 395 2 6l oSy 4 eS i S

a
o2 oo imles SOI(A) = {y EE:|y| <|x|.x eAkssﬁL;lﬁ}L_l)AgLa
Ecciobypu ko EY = {x €EE t x = 0} b oSt E X 850 X¥ UL slad (il X e ol o

5k S 05y0 o558 T s O 1 EUL et Sl asgerme 5 S el Baney o>y 555 B
.\.\Ml)[l,ZO] Ble FL L sle aSin 4y bgy o Eolin gl 0,5 )18 iy

P 45 yo 31 dguzmo — L Ly 55 sl ac gazmo g b Khac glewdls ¥

onl 5l 8yt gt (idu ol 5o ol oo iy 425 [16] Lasgs UL slalad ;o P 4 o 5l 500 = L sle acgozmo olos
00,8 o degame ol il g0 ;0 45 (SUL sl aSiiin (rizmed ] g0 s 4 FUL slo aSiiis ;0 s dcgorne
Syiig,F Ul ole aSiin g 3game = L copols (ymy bl 0,5 Ky olgie 4y s oo axlllas i o Cind
o8] o s a1y

(X1) € sgamme allis ;8 o5 12 g5 (Sg9me = PL L) P a0 3l dgame—L 1|, B © X™ s )] 5 acgamme G
sgame gallss o 9 B s () sallss o sl Joles jb 4 b il jho o 1San 315,y 4 ol 55, [y (X)
fa(xn) = 0. (xn) € Iy (X)

1S oo Olo dgazme = PL cols 6l |, 25 o [21] b alise g sgame | Ken =P slo Kloe 5l oolaznl b
widoles sl o)‘)’f‘X Cl.sl; wlas slp V.Y p-’
3,18 dg0me = PL cols X (a)

Y 4 X 180 =P sloSee glad Ly (X.Y)as Ly (X.Y) = W(X.Y) Y 2UL glad o ol (D)

el Y X 3l s (g05 88 slo Slae (slad W(X Y)U"“M L]
ch(X- lo) =W(X.le) (0)

:adoles ).») 6Lb o)‘}f‘X Cl)l) 6La$ uS.: 6‘)‘? Y . Y 0)‘;

3,18 0g05m0 = PL g 8900 yei =P ole> X (@)


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

\ [ RKeo=P sl ,Sos 3l slo WM 5 Ssausg )5 Flb loaSins

coley
‘8]w|¢5m6|)m—p)ﬂ&&xdj)@m)ﬂo;olfuﬂmbmboﬁm)w —p Ml};‘ (Cl = b

o ablgs Cias 00,88 X 5y, Slen Slae ¥ ) o) g 0g0mme = PL cools @ Lo a0 [A L PR gacad

T:E > Slic oS oS5 o G)ghol vas (o [21] o V) acad jlom oo zylas Jlgws 4 oo Olg> (g0 4l
M ATxgll = 0. E o (X)) s 5 )1 oS lize sallis o sl 31 L g 51 conl ood p cinds g00,08 X
B[00V gaas

wdolee i sla o)l)'f‘EéLSLg Gt S6 gl VLY aad

3l sgame —pL coos- E (b)

Syl sgame —L el E (€)
Ol

Cind 500,28 Sloe Sua5s )5 sLad S (5, (s 5 nd 500,28 Kloc 2 [0 Y AT gaad Ve ]al(a=> b
S o8 el oS5 s 00,28 E g9, 5, Ken =P Slas o pepo plis cusl S5V Y W L cplpls ol
Cand ply gz ) sillos () « DAY amio N 4y o8 T X S EF 4ol e sallos (x,) € [0.x]
2oz (LY (E) S LY (E) 1Sp<q,eulpass ars) op walss hes pdy oz =P ane 10
y90 ol 3 I TxR]l = 0 sl Kon =P Kloe T oSyl 51 ol ol il sgasee 2k (X,) [Y 0 sanad ¥ ] 5.b

Syls dg0me = PL ceols E g el (b 5 hnd go0,28 T
el ol (b=
o9 [0 ¥ 10 gaas Y-1L(E.c,) = W(E.cp) 51w 9 51 el Soawg 5 E UL a5t S5 (= a

VY Wb alie g sgame — PL cools s b L [F 4 sanad YY] Lec(E.c,) = L(E.c,) w)ls GP cwols ¢,
Woul Sousg,S slas SO E ases o g Lec(E.c,) = W(E. c,) «

g g0 00y &yl a4y


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1FeY osuw 0 lods o0 0590 o Ob y (sl 4095

S Ll oIS i g o BT o8 T il sgame = L cools b UL saSite 4 E 0nS 5,5 FLY asi
s s ys S o s llae ] oSe

E* [&V\\” ksd....aﬂ\" ] mbgw‘&MB;LsLaﬁ&E elfu—l‘mbwloosm—ll Ml?E)fldLbﬁ

.o)l..\J—L

grd pdy goz =P Wi o T o552 055 (3700 390000 S0 =) i s Se2 =P |, THE 2 Y Slee
S dize gl Sen =P Slas 005 psai ze o gallds So 4Ty E o (2 og0me cnd 4 gez =) iz
9y Sloa Shoe (Jlo lyie 4 Cons S s cdlan (ol (Sep (Jg 392 G0l 55 o Sg00me (S Sen =P Rles
ELL (aSion S &5 0 Az g e oo 1 Sen = P Sles oS> )3 Ceslizme 3900 Ko =P Shoe SG G
b gs oy salis S cote ez b (o) € 1 (B) sallss o 515 5 510 )ls St y90= P cusls E
o E (55) Slen Shae STl 5 1000 Coe j5im P Cunols B UL gaSite S5 a5 ol ()l g 0 2,

Y7 Joil e sl 5en =P Slee

«_)‘&c)"gglﬁw‘s""’)"‘wd"‘))“s Ecbbdmaja‘_g”‘)mosmdbm—p)ﬂ»&fmATM
Cd Sy Cddao oyl

dird gl gezr =P allis (X)) o T aib E o lome ol oS gallis 5 () oS Lo,8 .oy
a5 ams o lis alaly cpl g [[Txp]] = 0 45 0 o5 (0 ams Clizme 150 =P Shoe SO T a5 0ol 5l e
Y X FsoyiS] a by oS axg 50050 Ll 015 Cp (59, Slep Slos (S glp sl (o chrd 00,28 T
W)l ) Cute j9dm P Cwals G Y5,

$lSe2 =P (L [0.1]0sle) jim P codls Gsu 5 Sute poim P ool b Gl (satie 4 o (55, (Slon
Lo [ Za =P &5 Jb> 0 culyze

WS e e 1 loee 6l Sen =P laSlas g (b 5 hnd (500,88 sla Shoe (o bLS | (gan garad

sgaze slize o, Kel =P Shae 2 olF o1 ol aiSos L& Jol5 UL saSiin SO E 0sS 0,8 £.Y anad
8,5 Bl lgs sed 1y 09 9S00 Lw JolS by g el 5 s s00,28 B (g9,

ez =D sallos () [V Vel N ] @ lo b E o limme (oo i )l oS sallis G () oS (6,8 .oyl


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

q 1 Zea—D sl ,Shos 5| ol oIS 5 Souss S FUL slaaSoin

Biz g e 1) o9 9S00 L JolS b a5 asS s ol o5 5 cand (500,28 T a5 ams o lis alal,
)il.o.cc\m)b5w| R ‘n).' C[O.l] ajm L..a).a.ajwty 64)@0)345;,\..»‘ AW wl.v [&] )ou.w)o \J;
u.w.u ‘SH-))JWLSOQ)MS ‘5]9 w‘)m Sgdie Ls\)m—p)m&C[O.l] S99y ‘5'1.0.@

B (0,0 o ) Gdiwgm pp C[0.1] oS axg9)

) ogame = L Ly 5 (sla acgazme LIS « £l slo aSain ;3 lime cionds pidy qaz = P sle allis 5l solizl b 5]
Ol stegare So A € ETS1 oS o 9Tl aigd o (Byre P 54y 5l 58 dg0me — L ool 5D sas s
ol il yio 4 [ Fes ey jsb A 55, E o (X)) lyme sg0me ciund ggr sallis ,8 45 (5 9k 4 0l lo
[\c] r(,...); —L Lg).mkgct.c}o.m&‘) A 8

8 0l 065 (dg0mme —PL Lo &) P sa o 5l agomme —L Lo, E¥5IB Jlo o)1,S p 5 sacgome pj V.Y Gy yai
Al o 4 |Kea c31uSs job 4 B (s, (Xn) € [ (E) (i sgamme sallis

5 (Xn) € LY (E) lizme sgamme gallis j2 o5 j2 g1y 5145 5 51 el dgame —pL Ly s B © E™ Yole
-fn(xn) —0.B 0° (fn) sallss

:adolre ») 6Lﬁn o)‘)'f ALY 4.\..05

) ciexd 500,88 Gy T (THE = Y (glims sg00ms (1,500 =P Ses 2 5 ¥V 2ll slid y2 il (3)

sl (00,28 s 00 08

] (s 03 78 ¢ o Cnd 03 18) L 00,88 i LT )0 05050 = PL L, sacsee ,0 (D)
oy
LT E = Lo Slee b A o dlss S (X)) g sgamme = PL Lo &5 gacgorme SGA S E¥ oS 5. (a=> b
limo Sgiome iy oz =P sl K () 05 258 505 o X € F o sl T(X) = (27,(%)) U
(ol dgame —PL Lo 85 sacgemme A aSl 5oL E o
G Sdkee SO T 4o conljome sgamee sl %ea— D Shoe T cplplo o |[Txp ]| = supp | xm (X)) = 0

m

Crd (500,88 ) Chund (500,88 i T (en) = (x) Ol b g el (00,8 amds (00,08 ) s (god pid
il 1] 9y sl pleal(en) a5 cunl (o (509 3t ¢ oans
(SO0 pld ¢ i hurd (500 ,58) axd (508,58 i E7 s sgame = PL Lo 85 sacgome 0 oS o5.(b = a

ojm—pL L«.:fo.s (L4 00 A_iv T*By* o5 U] \.\....JlJ ‘)Jbo Sgdoe (_gl)io.ﬁ _p )ﬂo.c &a T:E - Y 9 (LSMM"


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1FeY osuw 0 lods o0 0590 o Ob y (sl 4095 )

éﬁ‘s )b A..S <° LS)L"" JJL&A ésm —pL L..a).a.a le.:ba\.c}w Lu ‘) ‘)Dbo stm —p ksl.ﬁ)ﬂo& u.u)ls L.S“\"“ 60)‘;
oo ITxnll = supserp ol f ()| ssls s THE 5 F Sl o ol

dobis 5 oo ST E > F Slae o sl &Y o155

sl e 25370 (51 Sen =P Sloe ST .(a)

el E7 55 590000 = PL Lo 5 sacgeme So T B+ (b)
—L Loy sacgezme ) o S1o0s (98 sguzme = PL) (698 sgame — L cols B fUL (gaSiin S N0 Y gy
Gamwgn Yol LTI E 5 Y ioren 0l (cond nd (500,88 (gacgamme o E™ )0 (05050 = PL Lo ,55) sg0xe

U"‘ u,u)lf Ly Ry TR P sl S @ |)E BN |J.>u Sgdoe Lxd ZTg LngLqu.‘bT olf)m l’""”; ‘)?bc Sgdore
e oo iles LEcC(E.Y) L1, n Shee
$5en =P sl Klae WSl oolaiwl b (598 sgazme = L ol L #UL sl aSico b Jolao ol (goms (sapid
S (oo Ol e
:adobee ») 6& o)‘)'fE 6M S5 L5|)‘.‘ Ny 4.\..05

3,8 698 dgumme = L cols E (@)

L%cc(E.Y)=W(E.Y).Y FLl slad 2 6l . (b)

L%cc(E.ly) = W(E.ly) . ()
oy
Lo ,8 (gdegomma S T*By+ o8 O] b Toee dgamme (gdiwgm DlS Slee SGTHE Y o..._Sua)s(a =b
ool ns g00,88 T aml 10 g ol cond cns 500,28 T Byr (o8 4 lo .ol E™ jo 59050 = L
ol maly. (b= ¢
RPIRRPEN E*)o A QBW—L Lo, sacgame G o5 u] Wil atslad g48 esm—L Col> E;‘.(C =a
s s, Ken cdlos @.ae\fo)lo O?BA)Q (x;‘l) wallos S eplply cas (e Bxd (_go.)).&éT*A aS
Loy (27,) sallos aSaljl ooy oo s o |, X € E sl T = (0, (%)) salalo b THE > lgp Shos oo s

5T en = Xp,» slp a5 cudl oslu .cunliome Sgaome (Gaiwgm YlS Sloe G T ol pls SUP, | X7 (X)) | = 0
n

By onlys cixs goo,a8 T ass (o


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

A | Xea=P (sl Shos 5l (la S 5 Soag)5 2L (slaaSote

23l e e E o cute Oez b dgame cand gas sallis [0 0,0 5l cuse GP cools B FUL saSiiine S
Moz b Iz dgamme s g sallio ,o 5105 5 ST o)l cute GP conls B aS ol lis g (o Guizmed

[¥]ost zor o5 E o e
aidsles 13 gl o)l35 B ghl saSoin 5 sl WY L Y andd

ol 3L E. (2)

3,08 (598 dgazme = L g cuite GP oz g0 E . (b)
ol
el moly (A= b

sges SlS E g5, Slon Slas [ ¥ 01 ganss ¥ | ey Ly o8 T wsl sl cote GP cwols E 51. (b= a

Bl QUL E a0 ol ams 500,88 Slea Slas ¢ (558 dg0mme — L Cools pl 5 Cenlize 9500
ool b 2UL slo aSiion (gl Jolre (aal o ¢ ime 0game 51,500 =P slo Ko jlosliinl Lo V) Y a8 b asline
oS o0 o (558 Sg9e — PL

w23 o Gl CHEY) L LY a4 E 3l e s500me 5, San =P sl Shae (S

dsles 5 slo ol B 2L seSie 5 sl MYV

3,18 698 sgazme = PL cosBE (a)
CHE.Y) =W(E.Y) .Y ¢£bb slas o ol . (b)
CH(E. 1) = W(E.ly) (a)

CUL sLasuio 5o 320 3gdimo jgubo— P Camols Y

Cote Oz b lizme Gond pdy moz =P allis 2 STs 5 S1o)ls ctte j5im P CuolB B imon [24] ol
[\ff 60)‘;26] ..)w.:L» % r:).:E)o
G Sgdme Crd pdy xa> = P allis 12 51500 Ixe dgazme j5i= P Cools B FLL gaSiiinn S5 ) Y &y p2i

wobgm e By

8,8 a5y o) Ol e [ WJ.\Y] ookl b puiomon o [v .VpJ.\\‘] L alie glo oSS loa b


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1FeY osuw 0 lods o0 0590 o Ob y (sl 4095 \Y

Loy slime cand gor sallis o () S8 sl anSes Lkow Jol5 UL oSt o E 0 (0,8 .Y .Y o

Al dgdoe g M R asi"'“ (lxnl) 9 (x‘;) s(x‘;:_-) Cdo 6L¢¢\JL~>Q o5 U] ‘J.M:L:E 9 dgdoe

Al 01500 L alS bl (seSinin Sy E aiS o5 ¥ Y add

5 510500 Iime dgame j9i= P ol B o8 (1 waisb B 55 dgamme Lo, glymme cinsds 7o sallis s () 51
wSlgs 5 B ) i 5 Cute Sgame Lnd pdy per — P sWlls o STk

a Ly sl izee vgaome cute sallis 4 (00n) € LY (E) 59,0 I3ome sgamme ,50- P Cosls B oS 555 .0y
Alxpll = 0 (o8 b 5 g cl sg0mme cns pds goz =D saillis S E o (Ix]) sallss ([26] 5 Y ¥ o)

infllxnll = a5 )5k 4 asb axsls 5925 ¢ > 0 el 5 (x) € ZZV(E) o 0gazme (gallis 0S5 ,8 ¢ uSe
5d >0 el (Vny) salos p ols oo [NV ,0 amai] & Lo o8 o1y, = €71 > 0 ams 5.0 >0
—D salss K (2g) oS el wdly Izl = d 50 < Zp Sy, o5 58 o b 1, ET s (21) sallss

Woan 5L a8l o ol 1zl = d Jy cl ET o e sgume cnd pdy go
dolee o sl o5 B FUL saSiie S sl B LY Az

ool SB35 E(a)

3,15 (698 sgamme = PL g 1ime dgame ol =P Ceols g0 E (b)

Y] sl ails GP cos L-’>E)§|LQ.;.'£5)§| 3l Sy Gy ‘a).sE..x.;.sfee X oS Ll e S
Jl}gﬁosm)yz,—pQ,,.wl;'-Lébbéuwd\ﬁwwmdwdqbﬁjd@)o.[a.ngct:..aé

el 180 55 et GP cools ) 5 cans

adslen 15 6l of35 Atk 208 LS JalS b st 5y B 5 250 Y apdd
3,18 [0 dgame y9 =P Cools E (a)
D10 o satwgm o5 E (D)
ol dg0mme = PL Lo, sacgeme S Bpr (C)

oy

aslo Loy Sl oS ap Wlgies B a5 o8 oo S o)l e Sgasme jeh P Conols leo as ool gl (a=0b

o)lowJ)S‘_;c\L»H’a)JE‘[Y' f.y 6“’.‘.‘.‘:—;'\"] a o ams jo g ail


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

Al | Xea=P (sl Shos 5l (la S 5 Soag)5 2L (slaaSote

5,10 I55me dgamma y9b =P a0 g GP cools E o5 ] sl ails o saiwgm pp E S1(b = a
Dgd o0 4zt Y. ¥ ganad 5l a4 (@ C

Sgaze jeb —P 5 g0z Ho —P P Ceols s wiS o Li¥iw JolS FUL saSiin S jo aS ol lid lg e

Dwd Joleo l52e

Chpnd G032 (sasgezmay o o523, (P — DP™) P sasyo 5l o)l uiy=s,5iils Copols 2L sLad S,
P i ) diro o liw 8,08l Cuols (wlol fped 5 J[15] asb sgame gacgeme STl o
52 05,8 ole P — WDP™ conls #lb saSin G ilosis 3yme [6] 0 UL sloaSiin sl (p — WDP™)
l12e0 dgae (], Foa—P sl Klae bl p il sgame Lo, sacgazo S Q] 30 s (600 id— D (sdegexa )
6u9w,aLaQT)oASM.:SGAQQWQ&@JAUtbb&uM}ld)ﬂ&;dm&ico 89 A
Cg(E.Y) LLY & Ejl e s, 50 =P sla Shae DS ol sg0me Lo 185 (sacgomme SO chund (God yi8—P
A0S asllas | ZUL slalad,s £45 o0 5 £98 43 Lo o Elio auilgy oo [9] INVE Jad jo e o iales
s Jolae py o)) 1< g<2.p2q g5b E UL saSlin o slp £ . Y anid

Slsp —wDP* ool E . ()

CR(E.Y) = CH(E.Y) .Y £Ub slas ,o sl . (b)

CH(E.co) = CE(E.c,) . (o)
I 0gome 5, Ken =P Sloe SGTIE =Y guib aslsp —WDP* cools E oS 5. (a=> b .ylby
oz =P gdllis S E o (Jxn]) callss [26] 57 ¥ o 4 Ly il [yome gallis S () € I (E) 310l
Ll maly (b= C
E" 0 (X7) Glime soybin prds oy sallis 2 5 (X)) € LY (E) sallis 2 lp oo olis (€= a

saalo b T E = ¢y Shee X (xp) = 0

To VALY XY ams] o bs g 05 oo saumali 112 (5, 50ee cpiz 00,050 s 0, X E E o ol , Tx = (x,*;(x))
L_g‘)i@—p)ﬂo&u_{.:T dqggﬁ)o.ﬁsaﬁwco )QWLSoo)J;ééAsMsSi@‘)osmLﬁ)ﬁduM)ﬂs

B, (xy) = 0 a0 ITxg|] =0 nlple caslime Ko =P Khoe o 5,8 4 s g 15500 3g9ame
dolee o sl o5 B aiSos Llw Jol5 #LL (g4t S5 6l .V L Y anad

3,08 lizme dgame y4i —P cwols E . ()


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1FeY osuw 0 lods o0 0590 o Ob y (sl 4095 V¥

LE(E.Y) = L(E.Y) .Y #bb slas ,a ol (D)

LI (E. o) = LE:(E. 1) . ()
oy
S () E LY (E) 31 0l Sloe SGTHE oY 5 aiils o 0gamme 58 —P cuolBE o o5 (@ = b
NTxp]l = 0 aecs yo o |20 ]l = 000558 @ Lo sl oo sgame sallss
S oL () € LY (E) lime sg0m0 allis o8 o1 el il yzme Sgamme 158 =P cuols- E S1.(c > a
s iy, THE = loo Shee J> |2 (X)) | = 1 a5 5,5 o Bpe y0 (X7) callis olgs oo cnlpli 0,15 092
Wil e Sgamme (51,500 =P ,Sles S Wlgias X € E o ln Tx = (27(x)) salals b
Cind od,id Slac 1o o5 2 8,10 (WDP) Canss Luun-0,58ls Caols #UL (g4t o a5 oS 0 (5 5l0b
(bl o 2 S 9l o o AL o ) e chnd Eor alls o (g Bl ety 58l Lo B E s,
08,83 Slac ;005,80 0 sS (P — WDP) D 545y 5 cumds usiy=0 558l Csls slylo |y B 5LL (gaSin SO
sallss o 5 (Hn) € 1y (E) slizme sallis 2 (slp Koo Gske 4wl ime sl K02 =P Shoe G E (55, hm

lyxe 3g9ame sl 5en =P Kloe o ciuns 00 pid Khoe ,0 a5 cunl maly X5 (X)) = 0.E™ o (X)) Gens zo

adsbee ) 6o o35 B 2l oSt S gl A Y dnidd
el p —WDP ol L Jbs5L E(a)
318 598 dgamme = PL g i 95 —P cools g0 E (D)
Ol

5 el oL Sea—D Shee 0 E g5, Sloe o ol 5T il axils caie job —P cosls E 51 .(a = b

p_ Ml} )aL».» O JQ‘}?W (_goo)....._e)ﬂo.c uS.:E 3 )) @L@)ﬂ.o& olfuT u.\...ul.v ‘5>Li)L|E )f‘ (b =a

S5k lad ya a4 cunl moly o)l Cudie yeh P Caolt B aml 0 g Clime ¢l,Xen —p Slee | WDP

Wyl 56 (598 dgomme — PL cols


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

A | Xea=P (sl Shos 5l (la S 5 Soag)5 2L (slaaSote

Wil sl e dgame ;5 =P Sl Mg ail anSss i JolS FUL sasin s M € L(X.Y) 51

Glp oS 65k 4 ot Tizme ol Ken= P Shas 5o M g5, Py 5 P sl sloShoe VY (gandd 4y Ly o5
Yy (M) =Ty 50, (T =Tx s TEM.XxEX.Y"EY" 2

b Slos pl gaisls a5 Cawn pl gl S b i S laulxe sle Slos 04 1500 oS0 =P a5 oy Lis g5 oo
50 oad eolaiul sl ST les 5l g5 g0 L3N (gl a8 aaS cds ol aiils [iome Sgaze jal =P Cools
5,5 oairwl [4, 21]
] il UL slad o XLV oS 5,8 8 .Y aald
Mo, Py Shoe " E Y™ o sl g ol aSos Ll o5 UL oSz G M S L(X.Y) 51 (a)
3,10 e dgame 49 =P Sl M ol8 )] il 1yme Sgamme gl RKea= P [ Kloe S
S9 Pxr See X* € X™ 2 gly g ol anS00 L JulS UL gaSin G M E Ly« (X7 Y) 51 (b)
3,08 e Sgama y9 =P Caols M ol5 T caisls Ijmme oguoe g1, 50— Shoe S5 M
sgazee— PL g 5505 PL Lo 155 slaacgorma b)) 550 ;0 a5 aiS o g5k Jolaa |y (SUb loaSiioo c amis oy 51
wdolee iy sla o)|)’§E S5 Cl.:b A i S5 gl N LY Al
Ll 3game— PL slaacgorme SO E* 10 dgame—PL Lo 155 slaacgome ;o (@)
AE(E.Y) =Ly (E.Y) Y ¢lb slas sl (b)
LI (E le) = Lpc(E. 1) . ()
oy
&T:E =Y She 25 (X)) EE allis o ¢l [ITx,]| = Supfe(T*By*)If(xn)l sss jl(a=>Db
el moly (b=

B o (fn) sallis 1o lp medo Hlid cancdlS il sgame— PL Lo ,& gacgome S B S E* 351 (c 2 a
saalo b T E = Ly Shee fn(x,) = 0


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

1FeY osuw 0 lods o0 0590 o Ob y (sl 4095 \7

o T el sgammam DL Ly 5 sasgorme So B © E™ a8l j0u,0% 5 01, % € E a1, Tx = (f(x)
(Ol el sgamme glRen TP Rles G (28 4 Lo g lime dg0me 5l Sen =P Slee

.-fn(xn) 0=l jo ”Txn” -0

References

1. C. D. Aliprantis and O. Burkishaw, Positive operators, Academic Press, New York and London,
1978.

2. B. Agzzouz and K. Bouras, Dunford-Pettis sets in Banach lattices, Acta Math. Univ. Comenianae,
81 (2013), 185 — 196.

3. B. Agzzouz and K. Bouras, L-sets and almost L— sets in Banach lattices, Quaestiones
Mathematicae, 36 (2013), 107 — 118.

4. H. Ardakani, S. M. S. Modarres Mosadegh, M. Salimi and S. M. Moshtaghioun, L-limited and
almost L-limited sets in dual Banach Lattices, J. Math. Ext.,12 (2018), 147 — 163.

5. H. Ardakani, S.M. Moshtaghioun, S. M. S. Modarres Mosadegh and M. Salimi, The strong
Gelfand-Phillips property in Banach lattices, Banach J. Math. Anal., 10 (2016), 15 — 26.

6. H. Ardakani and Kh. Taghavinejad, The strong limited p-Schur property in Banach lattices, OaM,
16 (2022), 811 — 825.

7. J. Castillo and F. Sanchez, Dunford-Pettis-like properties of continuous vector function spaces,
Rev. Mat. Univ. Complut. Madrid, 6 (1993), 43 — 59.

8. M. B. Dehghani, S. M. Moshtaghioun and M.Dehghani, On the limited p-Schur propety of some
operator spaces, IJAA. 16 (2018), 50 — 61.

9. J. Diestel, Absolutely Summing Operators, Cambridge University Press, (1995).

10. J. Diestel, Sequences and Series in Banach Spaces, Graduate Texts in Math. 92, Springer—Verlag,
Berlin, 1984.

11. L. Drewnowski, On Banach spaces with the Gelfand-Phillips property, Math. Z. 193 (1986), 405
—411.

12. A. Elbour, Some characterizations of almost limited operators, Positivity. 21 (2017), 865 — 874.

13. G. Emmanuele, On Banach spaces with the Gelfand—Phillips property, 111, J. Math. Pures Appl.
72 (1993), 327 — 333.


https://mmr.khu.ac.ir/article-1-3324-fa.html

[ Downloaded from mmr.khu.ac.ir on 2026-05-18 ]

A4 | Xea=P (sl Shos 5l (la S 5 Soag)5 2L (slaaSote

14. K.E. Fahri, N. Machrafi and M. Moussa, Banach Lattices with the Positive Dunford—Pettis
Relatively Compact Property, E.M. 30 (2015), 161 — 179.

15. J. H. Fourie and E. D. Zeekoei, DP*-properties of order p on Banach spaces, Quaest. Math. 37
(2014), 349 - 358.

16. I. Ghenciu, The p-Gelfand-Phillips property in spaces of operators and Dunford-Pettis like sets,
Acta Math. Hungar., 155 (2018), 439 —457.

17. G. Groenewegen and P. Meyer-Nieberg, An elementary and unified approach to disjoint sequence
theorems, Indag. Math. 48 (1986), 313 — 317.

18. P. Galindo and V. C. C. Miranda, Grothendieck-type subsets of Banach lattices, J. Math. Anal.
Appl. 506 (2022), 1 - 14.

19. A. El. Kaddouri, M. Moussa, About the class of ordered limited operators, Acta Universitatis
Carolinae. Mathematica et Physica, 54 (2013), 37 — 43.

20. P. Meyer- Nieberg, Banach lattices, Universitext, springer- Verlag, Berlin, 1991.
21. M. Salimi and S. M. Moshtaghioun, A new class of Banach spaces and its relation with some
geometric properties of Bancah spaces, Hindawi Publishing Corporation, Abstract and Applied

Analysis, 2012.

22. M. Salimi and S. M. Moshtaghioun, The Gelfand-Phillips property in closed subspaces of some
operator spaces, Banach J. Math. Anal. 2 (2011), 84 — 92.

23. W. Wnuk , Banach Lattices with Order Continuous Norms, Polish Scientific Publishers PWN,
Warsaw, 1999.

24. W. Wnuk, Banach lattices with properties of the Schur type- a survey, Conf. Sem. Mat. Univ.
Bari, 249 (1993), 1 — 25.

25. W. Wnuk, Banach lattices with the weak Dunford—Pettis property, Atti Semin. Mat. Fis. Univ.
Modena, 42 (1994), 227 — 236.

26. E. Zeekoei and J. Fourie, Classes of Dunford-Pettis-type operators with applications to Banach
spaces and Banach lattices, PHD Thesis, 27 pp. (2017).


https://mmr.khu.ac.ir/article-1-3324-fa.html
http://www.tcpdf.org

