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Abstract

The aim of this paper is to introduce nd study new classes I, (XM T, plamd I, XM p. L) af vedor
vidued sequences by using (klicz jfipwction M We examie condifions pertainiig the confabmment relation

af the class 1, (XM %, p ) and explore the linear topological structure  of vector valued sequence space

I (XMT.B.L).
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Introduction:

Before proceeding with the main resultz we recall
zome terminology and notafions. An Orlics function
isa fimeion M - [0,00) —[0,00)which iz continuous,
nen decreazing and convex with M0 =10, A ()= 0 for
u> 0 and M{y) — o az uw—o . An Orlicz function
zafizfies the inequality M (o) = o M () for 4l o
safizfying 0 <o < 1. An Orlics function M iz =aid fo
zafi=fy Arcondition for all values of u = 0, if there
exiztz a constant K > 0 =such that M2w) < Elfw) .
The Ajcondition iz equivalent to the satisfaction of
inequality  M{ru) = K » M (4] for all values of v and
for r= 1, { zee, Krasnosel'skil, MA er &l (1961)).

Lindentrauss and Tzafrin (1971) vzed the notion of
Orlicz function to construct the Orlicz sequence space

o -
!_1;=JLTT =m)ea: ¥ JJL“—”){:\:fc-r sc-mep:—-l}l
=1 P J
of =zcalarz which formsz

Lumembnr g norm defined by

a Bamach zpace with

N =
|1 |w=infqpe=0 ¥ _L{;ﬂi-i: 1 &
k=1 P

Subsequently Parashar and Choudhary (1994 Ghosh
and Srvastava (1999), Rac and Subramanian
(2004) Tripathyy ef al (2003), Karakaya(2003), Savaz
and Patterzon{2005) . Khan (2008), Basanv and
Altundaz (2009} and many others have stdied the
algebraic and topological properties of  sequence
zpaces defined by Orlicz functions.

Let ¥be anormed space over O the field of complex
mmbers. Let (%) denote the linear space of all

zaquences ¥ = fep Jwithx =X, &8 2 1 with usual
coordinate wize operations ie., ¥ +3 = (xp+ ¥;) and
ax =(oxz).foreach X, v = o(X) and as C

We zhall dencte o (C) by @ . Thusif h= () = © and
¥ & @ (X)then we shall write . x = { hzz ) .

The notion of parancrmed spaces iz closely related to
linear mefric spaces. (Wilansky (1978). A linear
topological space X over R is zaid to be a parancrmed

zpace if there iz 2 =ub additive fimction G - ¥ — R
{called parancrm on X)) satizfying G (0)= 0,
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Gi-x=0Gx) fordlx =X and if (o) iz 2 sequence
of scalars with op — o a5 7 — « and {x) iz a
zequence of vectors with G {x, —x) — 0 azm — =,
then Glogg — ox) — 0 az » — = (continuity of
zcalar multiplication ). A paranorm & for which
G (x) = Dimpliezx =0 iz called total
Note that the contimuity of =zcalar multiplication is
equivalent to
(if Gix)—0 and o, +ocazn—wx then
G {omxy) = 0az m—owand
(it} if oy — 0 azm — o and x be any element in X
then Gloy x) — 0, (Wilansky 1978).

A zequence space Si= zaidto be normal if
¥ = (m) =5 and o = (o) 2 sequence of scalars with
oy =1, forall 8= 1. then ax ={omx) 5.

Following inequality has been used throughout this

paper -
a+ b2 a™ 5" whete o b= C. 0<n =1

The Classes I (X.M, 2. p, L) and 1 (XM, L, p) of
Vector Sequences
Letp=(pg) and 7= (g3 be any sequences of strictly

positive real numbersand L =(Lz) and p= (u;) be

zequences of non zero complex numbers. Azsume that
0=/= infyp; < suypppe= L<

We now infroduce the following clazses of Banach

zpace X~ valued sequences

— _ 12 20
ILEM TP = (= (x) : x. E;srmj_u;%j
< oo for some p =0}

and [ ML p L)={x=(x) x, = Xand
(14, 3] | P24

\ o J,fix': for zome p = 0}.

Clearly l. (X M % p, L)iza subzet of L. (XM 7. 7).

Further when p, = 1 for all & then I (Y04 %, p) will
be dencted by [ (X, M, 1) andwhen i.=1 forall
k then [ (XM I, p) will be dencted by [.(X M p). If

pe= he=1{forall k then the class [ (XM I, p) will
be denoted by I (XM .

TheClass (X M, Z. 1)
In thiz section we imestigate some inclusion relafions

between the classes [ (Y M 7, p) arising in terms of

different p and 7. Throughout  we shall denote
1 1

= — n=—LF=zl.
Tk = p*s.e P

Lemma3.l: (XM L p) c XM, wp
if and only if Lim fnfz = 0.
Proof:
For the sufficiency, azmume that fim &y ;= 0 . Then
there exiztz m >0 =uch that m p_-.r‘p-"’ = ny ™ forall

sufficient v large valuez of &

Let x= (xp) € Io(X, M, &, 7, then for some p =0,
sup {114 ﬂ*“:{
I =
Now we chooze py = 0 such that p < mpy. Sinee M=
non decreasing, we have
sap (AT qup (1P )
L JETN By J
amp (1 4d™ [P

S ETL mp )
< TP :r A X :Jj- <o,

Fs %,
showing that ¥ = I, (1M 1. ) and hence

(XM T B) < Lo(EM, 1. B).
For the necessity, assume that
I (XM 5, p) =1 (X M p, p) holds but Jim inf, £,=0.
So that we can find a zequence (A{»)) of integerz =uch
that A»tl) > Ak =1, n= 1 satisfying
7 g g < I-'-Erz)ﬁﬁ  for allmzl.

Correspondingtow e Xwith ||z || =1 | ve definea

sequence x = (xg by
% = by wfor E=k(), n21
= [, otherwize.
Let p>0._Thenfor £ =kix), »n= 1, using convexity
of M we have

r _;: "P'I 5 Ir u 'Hc’hl
q'_‘P' 'l&" ”P.L{

_'L-f| ) s

1{&1’{] fexep;\i

)j 0 otherw=s,

and

showing that x e e'I.[X:_‘-{_ %, I . But on the other
hand, for any p> 0 and & =k{x), »= 1 we have
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{ Higgrmy

=T

sup | 11He X :P"u _sup W R
E5W op Jon T p J
sy Jliggp‘*‘*‘:'l)
" {Er,' P
up (R
= 11— =
27, Ml ) ==

showing that x ¢ /(¥ M, L ) .acontradiction This
completes the proof.

Lemma 3.2: (XM . up) cl (XM ZLp)

if and only if lim supy ;< =
Proof:
For the sufficiency, asmwne that lim supg & < o0 Then
we can find a positive number T zuch that
I p_;,"ﬁ > G for all mufficiently lar ze values of &
Then analogous to the Lemma 3.1, the result follows
For the necessity, supposs that

JX M W p) 1 (X 5, p) holde but Jim syp, f,= o

Then there existz 3 sequence (A#)) of podtive
imegers zatisfying K(n+ 1) > Hu) =1, »n = 1for
which
gy |8 > n fordlnzl.
Higr
Now, coresponding to w = X with ||u|| =1 _define

a sequence x=(x) by
X = pm-;._l ufor E=Kn), nzl
=, ctherwize.
Let p>0. Thenfor ¥ =lkx). »= 1 and vaing
comvex ity of M we have

sup |r-' My X4 B up 1&"'{? || FeRhy
FL p S nT p )
—_ _1&-' |r_1 <o
kY |r-l |..I*I "p'l
and up A = )= {0 othermwize,

K R )

which shows that x = L(XM pu, p).
But on the other hand for any p> 0 and & = &#),
n= 1, we have

1% X 5 lr @ i "9'}"};‘

sup LA ;’) sup | HE]-_“. |
M—] = Af

k |~\_ P M |\.\_ [ ‘,-'

_ow | p“@L)

mo ] pi P

L W o

] —i=o

M Il.\_ l}_,ll

showing that x 2 I-(Y M %, p.a contradiction. This
completes the proof.
On combining the Lemmaz 3.1 and 3.2, we get

Theorem 3.3: (XM, Lp) = l=(XM, 0 p)
if and enly if 0 < lim inf; & < lim sup < =
Corollary 3 4:
() (XM TLP) clo(XM,p) if and only if
Lim infy |2 * > 6;
(ii) lL.(XM. p) cl(XM.% p) if and only if
lim supy |2 < o
(i) (XM, %p) =L(XM, p) if and only if
0 < liminf; | ® < lim sup; B[ <o
Proof:

Bytaking p, =1forall £ _inLemmaz 3.1 32 and
Theorem 3.3 | the asserfions(1),{1) and (i1) follow.
Lemma 3.5: L(XM, 3p) cl.(XM. % q)

if and only if.h'_msup;f}icd =,
Proof:
For the sufficiency, assume that fim mpkgk{ m Then
&
there exists I'= 0 such that g, < I p, for all sufficiently
large values of & Let = (x) = [ (XM 1. 1.
sup (A, x]Fx

M7 |<wm
|;|._- II.\_ pl _.,II

Hence we can find areal mmber N > 1 zafisfying

-

Then for some p > 0,

(Wl . (D)
M) = MG
valuez of & Since Mis nondecreasing, therefore

A.x 1% = N Thizimpliesthat |, x||/%< N7

sup (1 2ed B (N

Hence, k"u'k JE _-f,kpj <o,
for all sufficiently large values of Xand hence

x £ IXM 7, g) Hence I.(XMT.p) = I-(EM T, ).
For the necessity, suppose that the indusion holds but
gk
P
of posfive imtegers suchthat An+ 1)> &n) 2 1,
n 2l forwhich  gesy > Mpegy forallnz 1

for all sufficiently large

lim sup; = = oo . Then there exists 2 sequence (Ax))

Correspondins tow s Xwith || w| =1 ,wedefinea
sequence X =(xz) byx; = }._-.;,_};;'1 FED oy for
E=k{n), nz1=0, otherwise 5o fthat for eachn > 1,
E=kh)and some p> 0, wehave
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|r-' .? L "?'-;"}} L "?w}}ﬁ'l
FLJ _'ir’f| - _
ik '\ p ¥ M '\ p r

:51‘;‘5. - |r.? L _,9.';{}}"'\-"
mo g/
= _L;fir—?'l- <loo
P

showing that ¥ = I, (¥, M %.7) .But for each
E=knl n=1, we have
s [iexd B sup HI; 2P gy || oo
nop oL o)
Since, gy / prgy = 0 e JFEAN 7
Since Miz non decreaszing we have

sup (iexd %) LS 2 u ?@'1}"-.,

|;|7 - II.\_ F!l _,II _ M - II.\_ .IG _.,II
- _Hifj—n\'. =m
M t\_p_,"

This shows that X ¢ [, (XM I,
Hence the proof iz complete.

). a contradiction

o(XM. % g) Cl{XM, % p)
if and only if H_miﬂfkﬁ:‘ 0.

Lemma 3.6:

Proof:
For the sufficiency, assume that [on ngs’g l‘-='IZI' Then

there existz a posifive constant m =-'u-:h tha
gy = mpy forall .mﬂ'iu:ie:mi}' larze values of &

Let X = (x) e I (XM %. g). Then for zome
?—‘H
sup [ |lAza]% )
p=0, i M —p- J < o
This shows that there exiss a real number N = 1
saﬁsﬁ'ing
f 9 oy
ag| el < M%), frall sfidenty lar
e TR Ve

values of & Since Misnon deaeasing, therefore
L% < Nandso |lx]|% < N'™, fir
sufficienfly large +alves of £ Hence uang the
cotrvexty l:rf M e have
J&’I (N “){ oo,
]

| "kxl- ,1-5"|
'[Insmphesmarx_ I (XML T, p) and hence

F‘
.L'i.r’ | _,n‘l _
(XML g)c (XML, p).
For the necesdty, assume that

(XM T3 <l (XMT. D butlim ng{ag-—f‘ =0.

£
Then there existz a szequence (&x)) of postive
integers suchthat  Awn+ 1) &# = 1. for which
M Gy < Pigy for eachnz 1

Corespondinston s Awith || w|| =1 , wedefinea

sequence x =(x) byx = }.,a,?;:._l.?!iiﬂ u, for

E=#, nz1=0, ctherwize.

Sothatfor eachm= 1, b= &) and =ome p> 0, we
Ve

sy Hr iaxe]l% ) =P 2y (1|2 T g || Ty

k - II.\_ p _,II M - II.\_ p _,II
s | (215
= n 1 'x,_—P )
VAT
I‘\.P.-"I Jj.
sup (e %)
and i A —_,-'_I} foa E=km) nzl,

showing thatx = L, (XM 7. ). But for each k= K,
nz 1, we have

sup !f’ A3 Xe _p.g"‘.l _suwp 12 Vaem 4 ﬁwr;.‘\l

M| M
|'.!|7 \ F!l _,II M \ F!l _,II
sa.;z:-_ {72 Pz B ) Fi'{l';'-
M II. p _,II
2
= 51@ A d—n“' =,
p/

Thiz shows that ¥  /_ (X &, p) . 2 confradiction.
Thiz completes the proof.

On combiningthe Lemmasz 3.5 and 3. 6, one obtain

L(XM, L D) = Lo(XM, %, )
if and only if 0 {mmﬁ Eﬁi’ns;@kg‘:c:m_
Corollary 3.8:

() LXM.K) Clo(XM.%.p)ifand only if
limsup . pr <o;

(i) Lo XML .p) clz(XMX) ifand only
if lim infy py > 0.

(i) o (XM, K, p ) =1 (XM, % ) if and only if
0 < liminfi pr < Emsupepr < @,

Theorem 3.7:

Proot
The proof follows by taking p. =1 for all kand g is

replaced by p in the Lemmas 35 and 3.6 and
Theorem 3.7.
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Theorem 3.9 (XM % p)cl (XM, nq) if
and only if

(i) Hminfsts> 0 and (ii) lim su&ﬁ:ﬁm.

Proof:
Proof of the theorem follows immediately from the
Lemmaz 3.1 and 3 5.

In the following example we show that I (ATM &, 7)
may strictly be contained in [, (XM W 7) in =pite

of the conditions (i) and (i) of Theorem 3.9 are
zafizfied.

Example 3.10

Let X be aBanach space and consider a sequence
¥={xp)in X Consider w e Xeuchthat || u|| =1 and
definexz= K w,if £=1,2,3, ..

Further_ let gy = E |_f'1- iz odd infeger, g = .?.: i kis
even i:c11_:egn3’r:ﬁg.g .1.: for all values of k, o.z= 3k i
Wy = 2% for all values of &

I TS
Then = |— =g il—zj according as Kiz odd
orf even imteger and hence lim infy & = 1 > 0.
2:_ 1 . . By oopi
Furt‘mrp I;;,l.f.?!.rlh odd mteger:pi 1.if kiz even
integer.

Therefore lim =-'L11:|-:z i =1 <. Hence the conditions

i) and (i) of Ihecrem 39 are zatizfied. Now, for
zsome p =0 | we have

2.7 CELE LE
sup (|l mpu 2ku
kL P A E -

u

HIL}_ lk:ﬁ'.
3.7 Y g J
= 3.7 L‘}—'{x\

showing that T I, (LM g}. But for k an odd
itteger,

s (|exlh) | sup ‘-:f:: Friu "‘.
M ) s MT )

sup (3K
7, by
Ep)

Thiz implies that xe [/, (Y M e 15} Thuz, the

containment of [, (XM L. p) in (XM p g i=
strict inspite of the safizfaction of the conditions (i)
and (i) of the Theorem 3.9,

Linear Topological Structure of I (XM, %, p, L)
In thiz sction we zhall imrestizgate some thecrems
that characterize the linear topological structure of the

gpace [ (XM 1, p. I) az defined earlier by endowing
ita suitable paranorm.

Theorem 4.1: [(X.M, &, p) forms a linear space
over C if and only if supgpy < o=

Proof:
Letx, v e I, (XM L, p) and o, B = C Then there
exist plkﬂmdpg?ﬂ'smhﬂlat

sup

(1|4 (1|4
M - pk)f-i::u and LPJ.{|L;U{J:-_
A: LY I:‘]. A: \ p‘:

Letuszchooze p> 0 zatizfying
2ppmaci 1 |ol) = pand 2pmax (1B Zp

For zuch p . udng non decreasns and comvex
properties of M, we have
_ﬂ.@ |r-l .;;J, ['IZ:IZ.I,,— B:rbll "'-'p'l

K- '-.‘_ p A
sp (o]l = _[|[BLy | 5y
= | |
=% 'H'k 5 )
_sup | ol ¥ || Asx ‘9-"’_ B | Lig el 1 j
E P f
& |"-' f) . - ! . 3
<7F) \2py | Al 7 3 el ]

13w sl | PR F1T 2 wal|] B
Sif | e Xz A\|+_1 sup _l{L AEVE ‘hi

P/

<o,

This implies that [, (XM, &, p) forms a linear space
over C.

For the necesity, suppose that /. (X, M &, p) iz a
linear space over C 't [im supg pp= o0, Then there
exifz a zequence (A#) of podtive integers
mafisfying K(n + 1) = &») =2 1, » = 1 fo which
Py > n foreachnz 1

Now, corregponding to w e X with || u =1 . we

define a zequence x= (x3 by
X = ki wfor k= Kr). nzl
=, othersize
Then a=1n Theorem 3.2, we can show that
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X (X M. 7. p) Onthe other hand forany p > 0
and scalar p =4k get

x| £ (1] 4 1 || Fody
w* *ﬁ*p} -M|—

\ F_'I _,II

M2

‘-p_;‘l

EM:iH"-: foreach k= 1.
x\_p_,-'

This shows that Bx ¢ [ (X M
This completes the proof

1., P).a contradiction.

Corollay. 4.2: [_(X, M, L. p L) forms a linear
space over C.

Proof:

Since by defimtion of I_CX M 7, p, L), Lis finite and

therefore by proceeding on the lines of proof of

Theorem 4.1 the results foll s,

In what follows forx = I (XM %, p L), we shall

denote

- sup, f1exs] ALY
w(T) ={p>0: k.-h‘t—p <.

Theorem 4.3: [ (XM, %, p, L) forms a total
paranormed space with respect to

Py
G(T)=inf {p>0 : supul||4tﬁﬂ| }‘f-l}.
Proof:

Obvioudy, G(0)=0ad G(X)=G(X).

Further suppose that (& (X )= 0. Then forevery £ = 0,
t*tmaistssonrpz([]{ P <E)
¥k

such that w*T'),gLnusshmﬁm

A e o £
ATyl [F55

1=1, foreverye=1.

u

This is possible only when || i,x,| %5 =0 for each
k=1 Hence x=10.

Now for x.v € (XM 1., p L), consider p; €W (x)
and p, € W( v). Then clearly by the convexity of M

w e have

(s + 9 120)
A P1T M J
el i
Y, [ i B2 P:_—|
O P Pt P2
. o ap I.- KR .'-}LH"I P up I-' i’.!:‘-’} k_H"l
= _I:E }F .HI“- I:l _}'I_I:l'__l:h ;|_ |IL J.'

Thisshowsthat pp+prsw(x+v).
Tz G(X¥+ ¥) <p1+p; foreachp; & w{x) and
p1 £ w(v) implies that
GE+ WEG(x)+G{¥)

Fimally we show the contimity of =calar
multiplication. Let e
IAX M7, p [)mchthat GE™) > 0a=n—x and
(o) 2 sequence of scalars such that oy, — o
We prove that G (o, f?q)} — 0.

mp (Thaotg xY FHT)

= [x_:;{”;} be a ==quence in

G (o, T = 'mf*Lp: . _1{|th£ 1
oY 0 Po)
O
=inflp M {1
[P- & MU o )
[ |H?-zfl KA xv"‘;' F@L\"i
<inf|p: E'f.mg—)m

where A = zup,oy,  Thus for 1= max(l 7 ) then we
get

[ sp  ftlax®AT
D:,,x’%-{l.tﬁLp E _MluTJ{l_l
E—r .z0 that

e &Ly
(1 "8 AT
c:c.,,,x";} <inf. | rr mf ‘-{“}k+1jii1|’
—IKPE"";}

implies that G (2, ) = 0,asG @ =20 am=n— =
Let oy, — 0 azsn — o and X be any element in
(X, M L p L) We show that G (o, X) — 0.

Nowfor 0 <2< lwe canfinda posifive integer N
such that oy 22 forallmz N Since o =120,

therefore oo [I= oy L2 2T for all m= N,
Sp that
(|1 g s 5L (o L) gyl | 1)

M luT ) = M |“

P J



|"E L jix.'e’ P.'?':I-\II
= M
§ —
For el (XMT.7 L),
_ |r g X¢ P;"ﬁl
w(E)={p>0: " M —)<1).
{24 TN
Sﬁm,atkp[s""if}={p:*D:TM;\E H;x” J<13
(e 5 o p_::»i
(2'% ]| 25 )
and if sf M| s )< Lthen

e [ i
sup jA Oy A X H"l
M———|<1
kA P J
Seifpe w(s 'Y) then pe y (@,3)
ie.yE %) o).

Taking infirmum over such fs we get
If{p:pev(X) }< B{p:pe (D)}
=e " If{ppev (D)}
which shows that G (0, ¥) = £7G(T) foral
nmeMN e, Glo,Y)—0asn—x

Hence [ (XM 7. p L) forms a total paranommed
space. This completes the poof

Theorem 44: Total paranormed space

([o(X.M.%, p, L), G)is complete.
Proof:

Let (3) be a Cauchy sequence in [, (XM 7. B L).
Let r be a fixed positive real number such that

Mpy) > 1. Then for each f‘? 0, there exists an
imteger N2> 1 such that
G @ ) <forallij2 N ... (41)

Using defimition of paranorm, we see that
P s (114537 — i) 1L
£l ogf-xt)

%)

forall { j2 N,
(el —x ||

Ths, A
L eEf-xf)

< 1< M), Pordl

LjzNandk=1
But Adis non decreasing, therefore
A 0 — )] | L

, <y
GE" -x7)
Henee by using (4.1),
we have L —x Pl <e. (4D

This shows that (x;”) is a Cauchy sequence in ¥ for all

k=1 But X is complete, therefore there exists x;

(say)in X for eachk = 1such that x¥ - xzasi — .

We showthat X =(x) € I, (XM L, p. L).

Let us choose p=0 such that

PEF-xM<p<eforall ij2N. .. (44)

Since Mis non decreasing, therefore by (4.2) we have

sip (1 683N sap | (e =) %E)
B P SR emr-ny )

21 forall i j= N

Since Mis confirmous, taking linut asj — o, Wwe see
that

(12 e — x| LY . N
i —)1 1 forall i 2 A
Taking infirmum of such Js we get

TFI N R4 A

o sip | e — x| %)
GEY-T)=inf {p: M| — =1

- =int fo: f M —
for all i = N}

Zp<E.
— GEY-T)<e, forall iz V.
This shows that ¥ — Yas i — o and dearly

W-T e (X, ML p L) foralli 2N,

—iN N = . - = .
Also, x™" and x™" —x£ Io(X, M, 1, p, L) therefors 1t

follows that
x—xﬂt—lx ~x)e X Mi.pL).
This completes the proof
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Theorem 4.5: The space I.(X M. L.p, L)
is mormal
Proof:
Letx= (xz) e L (XM 7. p L) So that
(s 79
ﬂ:flﬂ%) <o for some p=0.

Let (o) e a zequence of scalars such that oy = 1
forall &= 1. Since Miznon-decreazing we have

sup ulf 2 e | P _sup L{lﬁ ol L | ]| L
e T )T M o J
& PR Y
sup | e XR \
= M———— <>
K lk P J *
and hence {opxp) e (XM T p, L),
So I (A M i ﬁ I}iz normal.

We now infroduce a new sub class /_ (XML pI)
of [o(AM 7, p L) as follows:

— —— _ (e L)

e (XML p L)=1{x={xp :xz £ X:.‘-ﬂTJ}

<o foreveryp = 0},
Theorem 4.6 If M satisfies A condition then
(XM, Lp, L) = L (XM, L. L).

Proof:
To prove  the theorem, it suffices to show that

X MT.B L) cl, (XM T.B L)
LeatX e (XM E:E,I}. Then for some p =0,
e FRPTY -
sup | |MEXE \i
M——— <=
2 U A
Let us consider an arbitrary pp = 0.

Casel: If p = py. then cbniously we have

sup ||t Xy | . Sug Ay X
M———— | = M——
A

Ls AS

TERRIL A ( A
| =,
), :

and hence we get ¥ = [ (XM 7. g ).

Case II: If p = py.zo that ‘F%}" l then by vpsins A,

condition of A, we get

(R )
p (L) sp o P
ESL o B TL p
i :"J:-;.\-
< g B g | IET L
pr K . P

where X iz the mumber imvolved in A, . condition .

Hence X £ /- (X.M. 7. . L).
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