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An Extreme Point of Orlicz Spaces Equipped with @-Amemiya Norm

CUI Yun-an AN Lii
( College of Science Harbin University of Science and Technology Harbin 150080 China )

Abstract: In Orlicz space the formula of computation of a new norm that we call @-Amemiya norm is given.
In this paper we disscuss the conditions of norm attainability of the Orlicz space equipped with @-Amemiya norm

and the criterion of an extreme point is studied. Based on this the conditions under which the norm of the Orlicz
space with the @-Amemiya norm can be reached are discussed. The necessary and sufficient conditions for the
strictly convex Orlicz space of the @-Amemiya norm are reached.

Keywords: @-Amemiya norm; Orlicz space; norm attainability; extreme point; strictly convex

Luxemburg  Orlicz Luxemburg
0 ® 12008 p-Amemiya
T Orlicz - Luxemburg
Orlicz Banach p—-Amemiya Orlicz
1932 Orlicz Orlicz Or- Orlicz
licz 0, 3
N N ®-Amemiya
N Orlicz N o
Lo 3 11932
Orlicz Orlicz 21955 @d-Amemiya Orlicz
12019 -01 -02
: (11871181) .
(1961—) .
(1993—) E-mail: 1468126191 @ qq. com.



150

26
d-Amemiya Luxemburg
{Lo o, Il ? 44}  Banach .
! 4 x e S(X)
Y +z
=5 B( X = Zo Banach
X Banach B( X) S(X) N 2 (y z € B(X)) y =z anac
° X
1 O:R— 0 =) Orlicz 16-19
D N u=0 5 N - Az k>
d(u) =0. TimP _g g P00 _ o 2 4y =0
—0 U u—e U D(2u) <kd(u) (u=u,
1 1
Orlicz 0 N - o . o N )
L G
yt+tz _
]4,2L0—>R+: 0 + o) ¥ z 5 = x @, (2) <
= D + ¢
I,( %) —l@(x(t))dt (y) : (2) . e -
I,(x) = J@( x(t)) de o Sd:l 20
¢
Orlicz Orlicz ’
Ly ={xe L’ 31 >0 I,(\2) < »}
Orlicz ( Amemiya ):
.1
[0l = inf (1 + I,( k) =k > 030 (1 () [ (1)
c
Luxemburg

(R

inf 07, X)<1
1n{)\ > ¢()‘)< }
Orlicz
o1 L
20, = inf-(1+ I5(k0) F(p > 1)
Banach =13
Ly = Ly |*l's
Ly = Ly |l D@,
L4717 = LlD ||.||¢47p
2 &, N- (G Y w
L'( 6) G o=
Iy 4, L'(G) >R
lyo(x) = (| @,(x(1)) d)
P, b Iq,(p]

Lya, = {x € I(6) 131 > 01,,(Av)
<+ o}

3 @  Orlicz max{0 u -
1} < d(u) Ly Egq) Amemiya
d-Amemiya

1
2| oa = i?off(l + 1, <pl(kx))

Fa(e) |dt = D(1, (kx)) =1}

K= sup{k > 0% (1, (k) [ py(ka( )
Fa(e) | dt — D(1, (kx)) <1}
1 ke kK k7

120 g0, = (14 D1y, (k) .

L(R) = (1L + (1, (k) L)

D(x) ={0 <k <o I, (kx) < o}
x € Ly 4 \{0} D°( x) D( x)
VO <k <k Orlicz

kIT( D1, (kx))) = ;:(‘P(’d)(z; ”“2")))



2 . @-Amemiya Orlicz 151
o] -3 o] 240
1+ D1, (k)| == (1 + D1, (kD)) + ’
el = i 5020 1)
P (L, (k) -lpl(kx(t)) | x(2) | de Hx) = .
__ 1 1 . 1 x . 2 $, N- x e S(Ly o)
== pWelka) o+ (k) B(Ly,)
Jﬁmkw(ﬁ) la(e) | dt w({t e G kx(t) € R\S,}) =0k e K(»)
¢ VyZ€lﬂL¢@)f”=y+z
:%{k@u@(kx))fpl(kx(z)) | x(d) | di - 2
¢ ||y||¢4>1: ||z||¢d>1=1° ki ky >
(14, (kx)) -1} 1
[0 g0, = Jim (1 + (1, (k) - U= o = 0+ @, (k)
Jk, e D°(«) E <k y<k™ | = IIZIIM,I=L(1+¢(1¢1(k22)))o
0 <k <kyo k,
, ki k,
B (14, (k) [pi(ka()) 1 2(0) | de - s
D(1, (kx)) <1 ke D(x) N(k, ) 2=vllos + lzlloe =
1 1
B (14, (k) [py(ha(0)) 1 (1) 1 di = BT @ (ki) +(1+ @Ly (k) =
D1, (k) = 1. klk;k2{1 e, (k) -
il I, (k }>
0<k<k0( (1+(D(l(p](kx)))) <0 k1+k2(p( o (K22)) 1=
0 k, +k,
ke D(x) N(k =) ik { + (U (k) +
1 1 2
—(1 +¢)(1zpl(kx))) =0 k, =
| * ) b ) |2
Ko<k, <k . . .
I%loo = inf %(1+¢>(I¢l(kx)))} - ik, [1+¢)(1¢1(k1+k2f+kl+k2))]:
2-21—k(1 v D1, (2k))) =

||x||,1,,,,l = lim
+o

lim (1 +<15(L¢>1(kx(t))dt)) =

k—+ k

2 xlloae =2
1

le o =1 =51+ @1, (2k)))
2k e K(=x) o
teG
ky k,
k, +k2(p|(k1y( t)) +k1 +k2(p1(k2z( 1)) =
®,(2ha( 1))
ka( t) ES‘I’I t
kyy = kyz
k= 1 kyllos = [l kzles = ko
y =z x  B(Lgg,)



152 26
( ) ° D, % ¢ Sy, E CG
ke K(x) u({t e G#¥x(1) ER\S(I,]}) >0 0 <uE, <uG D, (x)) uE, <1 ¥, (p(x,) ) uE,
Squ < 1.
(a b) P(x) (a % >0
b) d(x) =px+qo e >0 D (x)u(G\E,) =1 W (p(x))ulG\E)) =

,u({z>0:%+g < x( 1) <%—g})>00

{t>03%+8<x(t) <%—g}

x(t) —et ek
x(

x(t) t e G\EU F
[ »
t

x(t) t e G\EU F
) +eteklF

x(t) +et ek
x(t) —et ek

_ytz
2

w(E) =u(F) >0 y # zo
te G\EUF
tek  ky(e) = k(x(2) - &)
a < k(x(t) —&) <b-2ke
ky(t) € (a b)

teF  ky(t) =kx(t) +&)
a +2ke < k(x(t) +&) <b
ky(t) e (a b)

[, ®lh0)de = [ (n(Kx()) ~&) +q)i +

[ (pi(KalD) +)) +q) e =

[ )+ = [ @yl
: Id’l( ky) = [¢1( kx)

1
||y||,p(plS?(1+€P([,pl(ky))) =
1
T+ (L (k) = llxll g =1
||z||¢,q, <1
x B(quqbl)
3 b, N- szaal
D,

ky(t) = kx(t) e (a b) o

D (%) u( E) + D (x)u(G\E) =1
Wl(p(x()))M(El) +‘I’1(p(x1)),U«( G\El) =1

D () u(E,) + D (%) u( G\E)) +

Vi(p(x) ) w(E) + Wi(p(x) ) u( G\E,) =2
Orlicz /)

D(D(%) u(E)) + @ (%)l G\E))) ~
(D (x) u( E,) + D (%) u( G\E)) +
Vi (p(x) )l E)) + W (p(x,) ) u( G\E,)) -
D(D (%) u(E) + P (x)u( G\E))) =1

E, C G\E,

@ ( D (x) u(E)) + D (x,) uk,) -
(D (%) u(E)) + D (x))uk, +
Y (p(x0) ) u( E)) Wi (p( ) ) mE,) -
D( D (%) u(E)) + Dy(x,) puE,) =1

kd (1, (kx))
P(1y,(kr)) =
@ ([ k(1))

'jcpl(kx(t)) | x(d) | di -

dr) 'fpl(kx(t)) k1) 1 de -

o jqa (kx(1)) di) =

D (D () wlE) + D(x,)pk,)
(D (%) w(E)) + D (x)) wE, +
Vi(p(x) ) w(E)) + W (p(x)) pE,) -
D( D (x) u(E)) + Dy(x)) uk,) =1

* * % 1
ke k k [xles = ?(1 +

D(1,,(kx))) =

(4 DDy () pl ) + By (x) uFy)) = 1

u(t e Gha(t) ¢ S4) =pk, > 0.
2 x B(L4>¢|)



2 © @-Amemiya

Orlicz 153

10

1960 10(3) :316.

DING Xiaqi. Some Properties and Applications of a Class of Func—
tional Spaces 1960 10(3) :316.
ORLICZ. M . 1963.
LUXEMBURG W A J ZAANEN A C. Conjugate Spaces of Orlicz
Spaces ] . Indagationes Athematicae 1956 59:217.

CUI Yun’an DUAN Lifen HUDZIK H et al. Basic Theory of p—

J . Journal of Mathematics

Amemiya Norm in Orlicz Spaces : Extreme Points and Rotundity in
Orlicz Spaces Endowed with these Norms J . Nonlinear Analysis
2008 69(5) :1796.

Orlicz Orlicz I

( ) 2009 36(1):6.

DUAN Lifen CUI Yun’an. The Endpoint of Orlicz Spaces E-
quipped with Generalized Orlicz Norm J . Journal of ZhejiangUni—
versity( SCIENCEEDITION) 2009 36 (1) : 6.
CUI Yun’an HUDZIK H KAROL LENIK. Order Asymptotically

Isometric Copies of loo 11 and ¢0 in Banach Function Spaces J .

Journal of Mathematical Analysis and Applications 2017 455
(2).
. Banach M .
2011:31.
. Orlicz M .
1986.
CHEN Shutao. Geometry of Orlicz Space M . Warzawa: Disser—
tation Mathematical 356 1996.
CUI Yun’an HUDZIK H WISEA M: M-Constants Dominguez—

Benavides Coffic ient and Weak Fixed Point Property in Orlicz Se—
quence Spaces Equipped with the p-Amemiya Norm J . Fixed
Point TheoryandApplications. 2016 2016( 1) : 89.

WANG Junming LIU Xinbao CUI Yun“an. Local Uniform Ro-

tundity in Musielak-Orlicz Sequence Space Equipped with the Lux—

emburg Norm ] Comment. math. prace Mat 2006 46
(1): 131.
Orlicz Orlicz
I ( ) 2014 52(2):

15

18

19

20

219.
DUAN Lifen ZUO Mingxia CUI Yun“an. Locally Uniform Con-
vexity of Orlicz Function Spaces with Generalized Orlicz Norm
J . Journal of Jilin University ( SCIENCE EDITION) 2014 52
(2): 219.

TURETT B. Rotundity of Orlicz Spaces J . Indagationes Math—

ematicae 1976 79(5) :462.

. Orlicz J. 1987
(4):8.
CUI Yun’an WANG Tingfu. Strong Endpoints of Orlicz Spaces

J . Journal of Mathematics 1987 (4): 8.
CUI Yun’an DUAN Lifen HUDZIK H et al. Basic Theory of p—
Amemiya Norm in Orlicz Spaces: Extreme Points and Rotundity in
Orlicz Spaces Endowed with these Norms ] . Nonlinear Analysis
2008 69(5) : 1796.
CUI Yun’an HUDZIK H. Extreme Points and Strongly Extreme
Points in Orlicz Spaces Equipped with the Orlicz Norm J . Zeits
chrift Fur Analysis Und lhre Anwen dungen 2003 22(4) :789.
Orlicz Orlicz J .
( ) 2009(1):53.
DUAN Lifen CUI Yunan. Extreme Points and Strongly Extreme
Points in Orlicz Sequen ce Spaces Equipped with the Generalized
Orlicz Norm ] . Journal of East China Normal University 2009
(1):53.
WISLA M. Geometric Properties of Orlicz Spaces Equipped with p—
Amemiya Norms Results and Open Questions J . Commentatio—
nes Mathematicae 2015 55(2) : 183.
CUI Yun’an HUDZIK H WISLA M. Monotonicity Properties and

Dominated Best Approximation Problems is Orlicz Spaces E-

quipped with the p-Amemiya Norm J . Math. Anal. Appl.
2015 432(2) :1095.
Orlicz Orlicz—Lorentz J .

1999(2) : 235.
REN Liwei. Striclyt Convexity of Orlicz Lorentz Spaces with Orlicz
1999 (2): 235.

( )

Norm J . Journal of Mathematics



