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Abstract — The monotone coefficients of Banach J, (¢) =infll—|| x-y|:x=y=0,|x § LI} He
lattice is significantly correlated to the monotonicity.In s sajd to be the modulus of monotonicityof
this paper, both of the modulus of monotonicity and \oreover, defined by
the monotone coefficients of Orlicz function equipped X) = 070.11: 5. -0
with the Orlicz norm are calculated. g’“_( ) =supieU[0.11:0, (€)= 0}

=inf{£00,1]: J,(& >0}

Keywords — Monotone Coefficient, Orlicz Spaces, is said to be the monotone coefficients xf.

Strict Monotonicity, Uniform Monotonicity. Obviously, X is uniformly monotone if and only if
o, (e)>0 for everye0[0,1]. It is easy to see that a
|. INTRODUCTION Banach latticex is strictly monotone if and only if

J,(1)=1. A Banach lattice X is uniformly monotone if
Notions of strict and uniform monotonicity of Banachy,q only if £ (X) =0.

lattices were introduced by G. Birkhoff if][ In 1985, M. emma 19: r'nl'he following hold true:
N. Akcoglu and L. Sucheston [2] showed how the stric o wing i ue- .
and uniform monotonicity were correlated to ergodic‘gm(x)‘Su'o{“rn'lf‘}m”(“_yn F& Yo < b 24 I=
theory. In 1992, W. Kurc [3] observed that the role of: - : _ . < -
monotonicity properties in Banach lattices is similar to théfm(x) SUP{SUp{"miUp = T8 <x 4 f - 241
role of rotundity properties in Banach spaces. Moreoveg (X) >z, (X) =1-0, (1)
A. Betiuk-Pilarska and S. Prus [4] have recently showed
that if X is a weakly orthogonal Banach lattice
with £,(X) <1, then X has the weak normal structure.
Consequently,x has the weak fixed point property. T. . .
Wang in [5],[11] calculated the values of the cloggdstic numbers and _r_lonnegatlve reals, r_e_spectlvely. Debgte
of monotonicity of Orlicz spaces equipped with the(Q,Z,,u)apoane, complete and -finite measure space
Luxemburg, as well as with the Orlicz norm. Som¢hefr and by L, the space of all (equivalence classes of) real-
results were improved in [6],[10], where the chéeastic valued ands -measurable functions defined @n.
was calculated for Orlicz spaces with the Luxemburg A map ®:R - [0,] is said to be an Orlicz function

norm not excluding cases when an Orlicz funct®n it ¢ is continuous and vanishing at zero, left contirsio

vanlshgs outside zero or ha}s infinite values. - on R, , convex and even, and not equal to zero idenyicall
In this paper, we deal with calculating characterief

monotonicity £, (X) of Orlicz function spaces equipped Definition 3: The Orlicz spacd., generated by an Orlicz

with the Orlicz norm. In addition, the formulas fire function ® is defined as
characteristics of monotonicity are presented. L, ={x0OLy: 1 >0, 1 ,(AX) = L P(Ax(t))dt < oo}

For some calculations of this characteristic inas< of
Orlicz spaces see in [5],[6],[8],[10],[11].
Let N,R and R, be the sets of natural numbers, real

Orlicz spaced.,, is considered here equipped with the

Il. PRELIMINARIES .
Orlicz norm as follows,

Let X be a Banach lattice and™ be the positive cone ||x |E infl I+, kx))=
of X . We denote byB(X) the unit ball ofX , by S(X) ko k lo()sL

the unit sphere ok . We begin this section with auxiliary Def|n|t|on 4: .An Orlicz function ® satisfies cond|t!on
definitions and results. A, if there existK =2 andu, >0 such that the following

Definition 1: X is said to be uniformly monotone inequality
(xo(UM)) if for every £ >0 there exists () >0 such  ®(2u)< Kd(u)

that ||x-y |k =€), wheneverx,ydO X", x=y>0, holdsforalljuku,.

sup f x Cy (it}

[Ix [E 1and]||y |k €. Let p be the right hand side derivative @b . For any
X is said to be strictly monotonex @(STM)) if for all  xOL,,, setK(x) =[K,,K; ], where
xyOX* with [|x [F Tand|ly [P O, |[x+y b 1. K, =inf{k >0 1 ,( p(k9) =1

Definition 2: For any=0[0,1], defined by K* =inf{k >0: 1, p(k9) <1}
o= Cy <
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: ForanyxUL,,

inf{k: kKOK(X,|| x|F3>1

if and only if @0A,.

Lemma 37:1f EOY, uE >0, then

lre W™ 2 uE.
HE

For others geometric problems in Orlicz spaceseferr
to [7],[14],[15].

I1l. MAIN RESULTS

Theorem 1:If a(®) >0, ®OA,, then

a(P)c(P)

W(c(®)) '

where ¢(®) >0 satisfying W(c(P))uT =1.

Let x,yOS(L,), 0< y<x. Then there exists a
nonnegative functiorg(t) satisfying

x(t) = y(t) + z(t) .

So we getO<z({t)<a(@®) ( g—ae tOT ). Otherwise,
there existsAOY. with #A>0 and z(t) > a(®P) (for all
tOA). TakekOK(X), thenk>1, we have

1=y |$% @1, k&-2))

5, (M=1-

Proof.

SUEINCOEIN G

“lIxIl- 1 @)X I, €)
dlIxE 1

where a contradiction arises. Therefore,
sup{l[x-y [ y<x, |k H I 4

<la@, n=%.

On the other hand, taking a sequefiég in X such that
HUA -0 and u(T\A)>0 for all NON. Packing a
sequencgx} O] L) with suppk, )O A, , defining
Yo =X, —a(P) Xr, -

We have]||y, |F 1. Indeed,

1y, IF sup { st (3t}
= sup {f. (0, ©-al@)r, O)sO}

= sup {f, (4 ©-a@®r, O)sO)d)

>

sup {, x, (st

= sup ([, x Os)d) =%, I}

Therefore, ||x, |E|ly, # .. Since ®0A,, L, is norm
absolutely continuous, we haviga(®)y, |- C.
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Hence,
sup{lix-y [:esy<x.lk # W, 4l

2 lim 1%, =y, [ im lla @ .y, |
_ a(®)c(®)

lla@)x; Ik V@) |
whence,
o, M) =1-sup{lx-y [:Gy=<x Kk 3 ¥ =
_,_A@)(®)

W(c(P))

Theorem 2: If 4T =, a(®) >0, thend, (1)=0.
Proof. SelectaseAT such that
HA= U(T\A) =00,
For anytOT , define
X(t) =a(®)x; (1),
y(t) =a(®) xqA (1) -
Then0O<y<X.

For anyk [1(0,1), we have

1 1

“(@1+1,(kx)==>1.

k( o (kX)) ”

And for anyk >1, I, (kx) = .Therefore,

IXIF jnfe @1, )= 1

In the same way, we gefly |F|x—-y B . Hence,L, is
not strictly monotone, and,_ (1) = 0.

Theorem 3:If a(®) >0, ®OA,, then

a(P)c(®)

W(c(®))

Proof. We will only to prove that for any 0 S(L,,) and
R0 ER

limsup ||x-x, K

n-oc

En(Ly) =

a(P)c(®)

W(c(®))
when0< x, <x and||x, | 1
Indeed, for any& >0, set

A ={tOT:] x(t) = x,(D) |2 (@+&)a(P)},
We will show thatlim zA, =0.

n-oco

If not, there existo >0 and a sequendé\} L A
such thatuA, = 0. Let KLIK(x), then

@]

1=l I @1, )
>

@+ 1o (k(x=%, N+ 1o (kx, )

=

@+ 1o (k(x=x%, D)+ 1o (kx, )

x|l x|k

2l1%, I+ 1o kX, )
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2[|x,

2[|x,

e @1 k&%, )

||+%¢¢<(1+e)aw

This is a contradiction withim || x, |F 1. Since® OA,,

L, is

norm absolutely continuous, we get

limsup|[&=x, W, K C
Ko oo K

Hence,
limsup ||x=x, |

noo

slir[]supllé(—xnk )’(T\Ahk ||+ |ikmSUp||)(—Xnk )Mk
S"TSUp”Q(_Xnk )’(T\Ahk |
s@+e)lla@n; |l

:(]_+

FECC)
Y(e(@))

By the arbitrariness of ,

limsup ||x-x, K

now

a(P)c(P)
W(c(®))

On the other hand, note that

Em(Ly

which

a(P)c(®)
W(c(®))
finishes the proof.

)21-0, (1)2

Theorem 4:

Em(LCD

Proof.

(OJEPAN

0, ®0A,, a(@®)=0
a(®)c(®)
W(c(®))

1 dOA,
By the [6], we will prove that ifa(®)>0 and

= A®)e(P)
2 Em("(D)_ \P(C(CD)) .

)= 04, a(®)>0.

By the Lemma 1, in (*), we replaceby x,, replacex,

by Y,

obviously, &, (L,) = &m(L,) , by the Thoerem 2, we get

L)

m(fD

a(P)c(P)

, then it foll hat &, < :
then it follows that &,(L,)< V@)

_ a(®)e(®)
W(e(@)
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