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Tém tat: Trong bai bao nay, ching t6i xay dung ciu tric Banach cho 16p
khong gian cac ho s6 kha tdng xac dinh bdi ham Orlicz. Két qua nay la sy mé
rong tu nhién nhitng két qua da biét ddi véi khong gian cac day kha téng da dude
trinh bay trong [3, 4, 5]...

Tt khéa: Ho kha tdng; khong gian Orlicz.

1 MGG dau

Trong gidi tich ham, 16p khong gian cac day c6 vai tro rat quan trong. Lép nhitng khong
gian céc day c6 dién dugc xét v6i day nhan gia tri trong truong vo huéng va cac tinh chat
ctia chiing 1a nhitng vi du kha dién hinh ctia giai tich ham c6 dién. Trong [3], cac tac gia J.
Lindenstrauss va L. Tzafriri da xay dung khong gian Banach cac day nhéan gié tri vo huéng
tu 16p cac ham thuc dic biét dua trén § tudng cta Orlicz, ching duge goi 1a cac ham Orlicz.
Cac tinh chat ctia cac khong gian diy Orlicz ciing dude nghién citu kha sau sic thong qua
cau tric ctia ham Orlicz béi J. Lindenstrauss va L. Tzafriri. Gan day, 16p khong gian nay
van duge quan tam nghién cttu va thu duge nhiéu ting dung sau sic trong gidi tich ham
(xem [1], [2], [9]).

Cac day sb suy rong (hay con goi la cac ho s6) 1a sy mé rong ty nhién ctia cac day. Cac
ho s6 xut hién kha nhiéu trong giai tich (xem [7, 8]). Mot vi du dién hinh ctia day s6 suy
rong la diy cac tong theo céc phan hoach trong dinh nghia tich phan Riemann. Cac ho s
bi chan, ho s6 kha téng, ho s6 hoi tu téi 0,... dude gisi thiu va nghién citu thau dao trong
[8]. Trong bai bao nay, ching toi trinh bay cach xay dung khong gian cac ho s6 (day s6 suy
rong) xac dinh béi ham Orlicz. Chiing t6i mudén nhan manh thém rang cac két qué trong
bai bao nay khi thay tap chi s6 tiy ¥ bédi tap chi s6 dém duge thi sé nhan dude cac két qua
co dién vé khong gian cac day Orlicz.

Dé tien theo doi, chiing toi nhic lai mot s6 khai niem va két qua co ban ctia khong gian
cac ho s6 va ham Orlicz.

Dinh nghia 1.1. ([8]) Tap I # 0 dugc goi la dinh hudng duge néu tren I da xac dinh quan
hé ">" théa man cac tinh chét:

i) V6i moi m,n,p € I sao cho m > n, n > p thi m > p;

ii) V6i moi m € I thi m > m;

iii) V6i moi m,n € I, ton tai p € I sao cho p > m va p > n.

Khi do, tap I duge goi la tap dinh huéng béi quan he ">", ky hieu (I,>) hodc viét tat
I.
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Ta dé dang chiing minh dugec ménh dé sau.
Ménh dé 1.2. (/8]) Cho I la tap chi sé tuy ij. Kij hiéu:
FI)={JcCI:J hiu han}.
Trén F(I) dinh nghia quan hé bao ham ">" nhu sau:
Voi moi JJ K € F(I):J>K & K CJ.
Khi do, F(I) vdi quan hé bao ham ">" la mot tap dinh hudng.

([8]) Gia sit (I,>) 1a tap dinh huéng. Khi d6, mot ham S xac dinh trén I duge goi 1a
mot ludi hay day suy rong (hodc ho s6) va duge ky higu 1a (S, I, >) hoac viét tat 1a S.
Néu mién gia tri ctia S 13 khong gian topo thi né dude goi 1a ludi trong khong gian topo.

Dinh nghia 1.3. ([8]) Gia st (I, >) la tap dinh huéng. (X, 7) la khong gian topo. Khi dé
u6i (S, I,>) duge goi la hoi tu trong khong gian topo dén diém S dbi véi topo T néu véi
moi lan can U ciia S déu ton tai ng € I sao cho véi moi n € I ma Vn > ng thi S,, € U. Khi
do, ky hiéu limS, = S hay S, — S.

Tt day ve sau, ta gia thiét I 1a tap chi s6 cho truge.

Dinh nghia 1.4. ([8]) Cho {z;}ier 14 mot ho cac s6 thuc hodc phitc. Ho {z;}ic; duge goi
1a khd tong néu day suy rong {Ss}ser hoi tu dén S, trong d6 Sy = Y z;. Khi d6 ta viét

ieJ

Noi cach khéc, > z; = S néu véi moi e > 0, ton tai Jy sao cho v6i moi J € F(I) ma J > Jp
el

thi

< €.

in—S

ieJ

Trong bai bao nay, ta dimg (z;) hodc {z;} dé ky hieu ho cic s6. Ta can mot s6 két qua
b6 trg sau duge trinh bay trong [8].

Ménh dé 1.5. (/8]) Néu ho cdc s6 {x;}ics tuy ¥, ton tai s6 C > 0 sao cho

Dz

ieJ

< C,VJ e F(I)

thi 3 |zi| < 4C.
ied

Ménh dé 1.6. (/8]) Ho cic s6 {x;}icr la khd tong khi va chi khi ton tai C > 0 sao cho vdi
moi J € F(I) tha ‘Z l‘l‘ < C.

ieJ
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Tt Ménh dé 1.7, ta thay ho s6 {z;}ics 14 khé tdng khi va chi khi ho {|z;|}ic; kha tong.

Dic biet
Z\xz| = sup {Z\le S ]-"(I)} .

el ieJ
Hon nita, néu ho cic s6 {x;}ics 1d ho kha tong thi moi z; = 0 trit ra mot tap dém dudec.

Dinh nghia 1.7. ([8]) Ho cac s6 {z;}ic;r dudc goi 1a bi chin néu tap {z; : i € I} bi chin,
titc 1a ton tai M > 0 sao cho |z;| < M v6i moi i € 1.

Ky hieu
loo (I) = {{zi};cs : {wi};c; bi chan}

14 tap hgp céac ho bi chan. Trén [y, () trang bi cidc phép toan nhu sau:
Phép cong: V6i moi x = {z; }ier,y = {yi }ier € loo (I) ta dinh nghia

x4y ={x; + yitier
Phép nhan vo huong: V6i moi = {z;}ier € loo(I) v X € K ta dinh nghia
AT = {)\.%i}iej

Dé& dang kiém tra hai phép toan cho trén la xac dinh va véi hai phép toan nay Il (I) 1a
mot khong gian tuyén tinh. Hon nita I, (1) 14 khong gian Banach véi chuan

]| = sup |z;|
iel

Dinh nghia 1.8. ([8]) Ho cac s6 {x;}ic; dugc goi 1a hoi tu t6i 0 néu véi moi e > 0, ton tai
Jo € F(I) sao cho
|zi| < e,Vie I\Jy.

Ky hiéu
Co(I) = {{xi}icr : x; hoi tu t6i 0}
la khong gian cac ho hoi tu t6i 0.
Ménh dé 1.9. (/8]) Co(I) la khong gian con déng ciia lo (I).

Véi p > 1 dat

(1) = {{xi}z’el : Z |$i!p < oo}

i€l
1 khong gian cdc ho p—kha tdng. D& dang kiém tra dude ,(I) 1a khong gian con ctia Co(I).
Hon nita, ban than [,(I) 1a khong gian Banach v6i chuan

1
r
Jll, = (ZW)
el
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Dic biét, khi p = 2 thi ta goi lo(1) 1a khong gian cac ho cac s6 binh phuong kha tdng. N6
la khéong gian Hilbert véi tich vo huéng

(@ly) =" wgi, Yo,y € b (I) .
el
Ta c6 két qua sau vé khong gian lién hgp ctia khong gian céc ho cac s6 duge trinh bay trong
[7, 8].
Meénh dé 1.10. (/8])
1) [Co(D)]" = 1 (1).
2) [L(D]" = lo(I).

3) (1(1))* = 1y(D).p > 1, ;+ ; Y

Dinh nghia 1.11. ([3]) Ham M : [0, +00) — R dugc goi 1a ham Orlicz néu
1) M la ham khong gidm, lién tuc;
2) M(0) =0 va lim M (t) = oo;
t—00
3) M 1a ham 16i.
Ham Orlicz M goi la suy bién néu ton tai ¢t > 0 sao cho M(t) = 0.
Cac ham M (t) = t; M(t) = te! 1a nhitng ham Orlicz.

2 Khéng gian ho cac sb xac dinh béi ham Orlicz

Trong muc nay, ching toi xay dung cau tric khong gian Banach cho tap hop cac ho kha
tdng xac dinh bdi ham Orlicz. Sau dé, nghién citu mot s6 tinh chat ciia 16p khong gian con
vA mo ta cau tric clia chiing khi ham Orlicz suy bién.
Gia stt M 1a ham Orlicz, K 1a truong cac s6 thuc ho#c s6 phiic va I 14 tap chi so tuy .
Ta ky hiéu
(D) = {x = (z;)ier CK:Y M <‘$p‘> < 00, v6i p>0mnio dé}.
i€l

Phan ti z = (x;);e; duge viét gon thanh x = (z;). Ta c6 ngay két qua sau.
Ménh dé 2.1. Iy(I) C loo(I).

Chaitng minh. Gia st Iy (I) G loo(I). Khi d6 ton tai z = (x;) € Ip (1) khong bi chan. Khi
do, v6i méi n = 1,2, ... ta tim duge |z;,| > n. Vi & € [j7(I) nén ton tai p > 0 sao cho

ZieIM(M) < 00. Suy ra ton tai k sao cho M<| Z|> < k v6i moi i € I. Lay tp € (0,00)
p p
Y ':Un z
sao cho M (tg) = k. Vi lim |z;,| = co nén ton tai ng sao cho M > tg. Kéo theo
n—oo

i |

M(T) > M(to) = k.
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Diéu nay mau thudn véi

M('i"') <k

v6i moi n. Vay Iy (1) C lso(I). O

Ménh dé 2.2. ly/(I) la khong gian tuyén tinh vdi cdc phép todn cam sinh ti loo(I).

Chitng minh. Gid st = (2a)acl, ¥ = (Ya)acr € lar(I). Khi d6 ton tai pi, p2 > 0 sao cho
> M2y <00, 37 M(lel) < oo
acl a€el
Lay p = p1 + p2 ta c6

p p1+ p2
17l 1yl
p1+ p2
_ p1 |zl P2 |Yal
pL+p2 p1 p1+ p2 P2
<P pp(lgaly _p2 gy lnly
p1+ p2 P1 p1+ p2 P2
Suy ra
To + X
S gLt vl o S lely = Sty < oo
ey P P1 P2a61 P1 P1 P2ael P2

Tuac la z+y € ly(1).
Néu A =0 thi Az =0 € lp([). Néu X # 0 thi v6i p = |A|p1 ta co

ZM(’)\T)O“) =y (Al ZM('Z‘;") < .

a€cl ael P a€el

Suy ra Az € Iy (I). Vi vay Ip(I) 1a khong gian tuyén tinh. O
Sau day ta trong bi chuan cho Iy (I).
Ménh dé 2.3. [y,(I) la khong gian dinh chudan vdi chudan zdc dinh bdi cong thic.
. To
Jofl = nt(p >0+ 3= 3y < 1, 1)

ael

vdi moi x € Ip(1).
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Chitng minh. V6i moi © € lps(I), 16 rang

ol = inf {p >0 ZM('QM) <1}=o0,

el P

Ta can chi ra z = 0 khi va chi khi [|z|| = 0. That vay, néu =z = 0, tic 1a z; = 0 v6i moi
|z

0 .
) = M(—=) =0 v6i moi p va vi thé

i € 1. Khi d6, M(
p p

|z|| = inf{p > 0} = 0.

Néu z # 0 thi ta chi ra [|z| # 0. Gid s nguge lai  # 0 nhung ||z|| = 0. Khi d6, vi
) # 0 nén ton tai ig sao cho x;, # 0, suy ra |z;,| > 0. Vi M la ham Orlicz nén
t) = oo. Do do, ton tai tg > 0 sao cho M (ty) > 1. Tu gia thiét

[l :inf{p>0:ZM<M> < 1} =0

el P
suy ra ton tai
"y
ng{p>0:ZM(M> <1}
il P
|1:i0| P
sao cho > tg. Do dé
Po
‘xio‘
M( ) = M(tp) > 1.
Po
Ta thu dugc
. €T
ZM(M> > acZely S
el PO Po
Diéu nay mau thudn véi
[l

poe{p>0:ZM<

i€l

; )gl}.

Vi vay x # 0 thi ||z|| # 0. Do d6, ||z|| = 0 khi va chi khi x = 0.
Dé kiém tra diéu kién tiép theo clia chuan ta can nhan xét sau: Néu x # 0 thi

S () < @

i€l

That vay, v6i moi € > 0 ton tai p > 0 sao cho p < ||z|| +¢& va

ZM(’Q;‘) <1

el
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Do tinh khong gidm ctia ham M ta suy ra

Su() < () <

il il P
Cho € — 0 ta nhan dugc
S <.
2 M\
Tiép theo ta chi ra |[|[Az|| = |\|||z|| v6i moi z € Ij(I) va v6i moi A € K. Trudng hgp

A = 0 hodc z = 0 I hién nhién. Néu A # 0 va  # 0 thi

[ Az| :inf{p’ >0:) M ('Af’fi|> < 1}

el P

:inf{p’>o:ZM(W> §1}.
icl P

I

bat p = —. Khi do6 ta co

||Aa:||=inf{ AT ;MC )< }
:|A|inf{p ;M< ')« }

= [Allf]l-

Cudi cung, véi z,y € Iy (I) ta dat

u—\xu—mf{p ;M('%’>s }
v=||y|r=inf{ ;M(’yl>g}

o () <1 w2 M () =t

2 Iyl

Khi dé

Gia st t,s € R sao cho s > u va ¢t > v. Khi dé, ta c6

2 M @') =M (rﬁ?’w) <!

el el
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Soar (M) <) <1
2 )
Mat khac, ta co

il + lwal s i tlyil
t+s s+t s s+t t
Suy ra
M |zi + il <M |zi| + vl
s+t - s+t
< S (Y 4 g (el
s+t S s+t t
S t
< =1.
_s+t+s—|—t
Do do6
s—i—tG{p:ZM(’xiw)gl}.
el P
Vi vay

||x+y‘|=inf{p:ZM<|xi+yi|>§1}§5+t. (3)

i€l P
Vi (3) dang v6i moi s > |z|| va ¢t > |y| nén ta thu dugc
o+l <l + ol
Do d6 Iy;(I) 1a khong gian dinh chuan. O
Dé chiing minh tinh Banach ctia [3/(I) ta can bd dé sau.
Bo dé 2.4. Néu day (z*) C Iy (1), trong dé a* = (2F),i € T hoi tu tdi 0 trong Ly (I) thi

lim 2% = 0 trong K vdi moii € I.
k—ro0

Chitng minh. Gia st khang dinh khong ding. Khi do, ton tai ig € I sao cho day (¥ ') khong
hoi tu t6i 0 trong K. Vi vay, ton tai day (k;) var > 0 sao cho |z; ]| r. V6imdij=1,2,..,

ta cb
= inf |x |
p>0:> M <1},
el p

s () = () = (1) R
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-
véi moi kj. Cho k; — oo v6i dé ¥ ring ||z% || — 0 ta nhan duge M ( ) — 00. Mau

|27
thuan v6i (4). Ta nhan dugce diéu can chiing minh. O
Dinh 1y 2.5. l5/(I) la khong gian Banach.

Chatng minh. Gia st (2¥) 1a day Cauchy trong l7(I). Ta can chi ra («*) hoi tu t6i x € Iy(1).
That vay, vi (z¥) 1a day Cauchy nén

ot o o (M) <) ®

el

khi k,l — oco. Theo B6 dé 2.4 thi v6i mdi i € I ta c6
o — ] = 0

khi k,] — oo. Do dé, (zF) 1a diy Cauchy trong K véi méi i € I. Vi K day di nén
lim xk =x; € K. Dt x = (2;). V6i moi e > 0, tit (5) ton tai kg sao cho

o e {3 (M) < e ©

iell
v6i moi k, 1 > k. Trong bat dang thiic trén c6 dinh k > kg cho | — oo ta nhan dugc
k : \wf —
Hx —$H:1nf p:E M|l|—/—)<1l;<e¢ (7)
: p
i€l

v6i moi k > ko. Ttc 1a =¥ hoi tu t6i z.
Tiép theo ta chi ra x € I/ (I). Tt (7) ta c6

ZM('x x”) <1< oo,

tiic 1a 2% — 2 € I37(1). Do Ip/(I) 1a khong gian tuyén tinh nén x = z*o — (z%0 — ) € 15, (1).
Ta nhan duge Iy(I) 1a khong gian Banach. O

Menh dé sau nhu 13 mot vi du dep vé khong gian Iy, (7).
Meénh dé 2.6. Néu M(t) =7 (p > 1) thi ly(1) = 1, (1).
Chitng minh. Dau tién, ta chi ra hai tap hop ly(I) va (1) bang nhau.Lay x bat ky thuoc
In(I). Khi d6 Zm,M(' p’) < 50 v6i p nao d6. Vi M(t) = t? nen ta duge Y, (‘xpi')p

K < 00 v6i p nao d6. Do d6 Y, |zi|P < KpP < oco. Vay x € [,(I). Tic 1a Iy (1) C 1,(1).
Chiéu ngudc lai suy tric tiép tit dinh nghia.
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Bay gio, ta chi ra ||z|| = ||z||, v6i moi x € Iy (I). That vay, véi moi x € Ij(I) ta co
Joll = int {p > 0- ZM(’%‘) <1}
; p
inf {p>0: Y |l < 7}
i€l
1/p
St 0: (Sler) " <)
iel
—inf {p>0: fal, < p} = ]

Meénh dé dugde chitng minh. O

Tiép theo ta nghién cttu mot 16p khong gian con quan trong ctia Iy (I).
Vé6i méi ham Orlicz M va tap chi s6 I, ta dit

[l
p

har(I) = {x: (z;) C ]K:ZM(

el

><oovéimoip>0}.

Ménh dé 2.7. hy(I) la khong gian con déng ciia Iy (1).
Chitng minh. Dau tién ta ching minh hys(I) 1a khong gian con cta [y (I). Gid st x,y €
ha(I) va o € K. Khi d6, néu o = 0 thi axz = 0 € hy ().

/
£ T
Néu «a # 0 thi ZZEIM(’ z’) < 0o v6i moi p > 0. Do d6, v6i moi p/ > 0, dit p = Lta
P

|

co

Su() = () <=

el
Suy ra ax € hy(I).
2z;
T ching minh trén ta suy ra 2x,2y € hp(I). Do d6 2161M<HZH> < 00 VA
p

ZieIM(| yl|) < 00 v6i moi p > 0. V6i moi ¢ € I, ti tinh 101 ctia ham M ta ¢6
p

M<W> < M<W)

P p
:M<1|2xir+12yi|)
2 p 2 p

< 1M(\2wi!) N 1M(’23/i’>'
ZM(!eryz) ZM(\%@!) ZM(!Z%)

i€l el el

Do do6
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Vivay = +y € hy(I).
Tiép theo ta chitng minh hy(I) déng trong Iy (I). Gia st (z¥) 1a day trong hys (1) va
2¥ hoi tu t6i = trong Iy (I). Khi d6, v6i moi e > 0 ton tai kg sao cho

lz* — ]| <& (8)

v6i moi k > ko. Ta chi ra ¥ —x € hys(I). Gia st 2% — 2 ¢ hyy(I). Khi dé, ton tai pg > 0

sao cho
> () -

el

Vi vay, v6i mdi 0 < p < min{e, pp}, nho tinh khong gidm ctia ham M ta c6

() -

el

va vi thé

1nf{p>0 ZM(‘xkO

ol ) s
el p

tic 1a 2% — z|| > e. Mau thudn véi (8). Vi vay, kg sao cho z¥0 — 2 € hy(I). Do do
=gk — (2% —z) € hy(I). O

Dinh 1§y sau mo ta ciu tric cia cic khong gian hy(I) va Iy (1) trong truong hgp M
suy bién.

Dinh ly 2.8. Gid st M suy bién. Khi dé ta c¢é cic khang dinh sau:
1) Iy (I) ddng cau vdi loo(I);
2) hp(I) ding cau véi Co(I).

Chitng minh. 1) Ménh dé 2.1 cho thay Iy (1) C loo(I). Gid st M suy bién. Khi do, ton tai
to > 0 sao cho M(tp) = 0. Tu tinh lién tuc cia M va 1tlim M (t) = oo suy ra ton tai Ty 1a
— 00

gia tri 16n nhat sao cho M (Tp) = 0. V6i moi x = (7;) € loo(I) ma z # 0, ta dat

k = sup |z;| = ||z]|c < 00.
i€l

. 2k
Lay p = — ta thu dugc
T
ol _ Blai _To
p 2k 2
Tu tinh chat khong gidm ctia M(t) ta c6

0<M(’“’”) <M
p
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v6i moi n. Ta nhan duge ZiGIM<|mi|> = 0. Hay « = (x;) € Ip(I). Tt d6 suy ra loo(I) =

p
Iy (I).
Dé chitng minh Iy;(I) ding ciu v6i loo(I) ta con phai chi ra cic chuan clia ching la
tuong duong. Dé § rang o (I) xét v6i chuan

2]l = sup ;.
iel

2
Tt chitng minh trén ta c6, véi p = T thi
0

ZM(‘ZZ") —0<1

el

va vi thé

: |i] 2k 2|2l

z|| =inf{p > 0: M(—)gl < = .

Iel =inttp>0: 3o m() < v < 7= =
Nhu vay,

T
I1zlloe > -2 (9)
v6i moi x € Iy (1).
Bay gio, tit
|| = inf{p > 0: ZM(@> <1)
i€l P

suy ra ZiGIM(M> < 1 v6i moi x € Iy(I) via  # 0. Goi T} 1a s6 16n nhat sao cho

lll

M(Ty) = 1 (Ty ton tai do tinh lien tuc ctia M, lim M(t) = oo va M(0) = 0). Ta c6
t—o0

M(“‘IZD < 1 v6i moi 4. Do tinh khong gidm ctia M nén

z|

vGi moi 7. Ta thu dugce
[#loc = sup 2| < T1|z|| (10)
el

v6i moi  # 0. Bat dang thiic 16 rang van ding véi z = 0. Tit (9) va (10) suy ra céc chuan
tren loo (1) va Iy (I) 1a tuong duong va vi thé I, (I) ding cau véi lo(1).

2) Vi Cp(I) 1a khong gian con déng cta (1) va hps(I) 1a khong gian con déng cia
Inr(I), khi M suy bién Iy;(I) ddng cau véi I (I) nén dé chiing minh hys(I) déng ciu véi
Co(I) ta chi can chi ra hy (1) = Co(I) khi M suy bién.

89



Kiéu Phuong Chi, Mai Thé Tan, Duong Dic Kién | Vé mot lop khong gian cic ho sé khd tong

e
ho (|z;|)ier khong hoi tu t6i 0. Khi d6, ton tai tap con vo han ctia J ctia I va r > 0 sao cho
lz;]| > r v6i moi j € J. Lay p > 0 sao cho

Gid st x = (v;) € hpr(1). Khi do6 >, ; M(”xiH> < 0o v6i moi p > 0. Néu x ¢ Cp(I) thi

||
Bl Do,
p

3

oy
véimoi j € J. T —j|>2To véi moi j € J, suy ra
p

M(W> > M(2Tp) > 0
P

v6i moi j € J. Do J 1a tap v han nén E]EJM(%) =o0.TuJ C IsuyraZiGIM(‘x—pi‘) =
lxi') < 400 v6i moi p. Vivay hy (L) C Co(1).

oo. Ta nhan duge sy mau thuan véi ), ; M( 5

Ngugc lai, gid st = (x;) € Co(I). Ta chi ra x € hy(I). Thay vay, véi moi p > 0. Khi
do, tit ho (|z;]) hoi tu t6i 0 suy ra ton tai Jy € F(I) sao cho |z;| < pTp v6i moi i € I\ Jp.

T T
Hay M < Ty v6imoiiel\Jy Vivay M(u) =0v6imoiiel\Jy Tathu duge
p p

S () () <
iel P icJo p
Vivay x = (x;) € has(I). Do d6 Co(I) C hpr(I). T d6 ta c¢6 Co(I) = hpr(I). Dinh 1y duge
chiing minh. O
< . > N . c 1N 3 ~ X PN . A . M(qt)
Ta nhac lai rang: Ham Orlicz M dudc goi 1a thoa man dieu kién A, tai 0 neu }/111(1) W <
—
00 v6i ¢ > 0 ndo d6. Ham Orlicz M thoéa man diéu kién Ag4 tai 0 v6i moi ¢ > 0 khi va chi
khi théa man diéu kien Ay tai 0 (xem [3]).
Dinh Iy sau dua ra mot diéu kien dé hyy(I) = Iy (I) thong qua didu kien As.

Dinh ly 2.9. Gid st M la ham Orlicz khong suy bién. Khi dé, néu M théa man diéu kién
Ag tai 0 thi iy (1) = ha(1).

Chitng minh. Gia st M théa man diéu kien Ag tai 0. Khi d6, M thoa méan diéu kien A,
v6i moi ¢ > 0. Lay x € [y(I). Khi do, ton tai pg > 0 sao cho

()<=

Suy ra ho (M(liél)iej hoi tu t6i 0. Do M khong suy bién va lién tuc tai 0 nén kéo theo ho

|z
Po

(';‘E‘)ie] hoi tu t6i 0. Do do, ton tai Jy € F(I) sao cho —Z‘ <1v6imoiiel\Jp.
Po
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V6i moi p > 0 ap dung diéu kien A, véi g = @, ta tim dudc ton tai K >0va0<d <1
p

sao cho
t
M(pg) < KM(t)
v6i moi 0 < t < 4. Suy ra
p P Po P0

v6i moi i € I\ Jy. Ta thu duge

w0 (5)-5v(5) £ 0(5)

el i€Jo iGI\Jo
<> M (|1@|> +K Y A4‘(|J”|) < 0.
i€Jo p i€I\Jo po
Nhu vay > .; M(@) < 0o v6i moi p > 0, tic la z € hp(I). Do d6 Iy (1) C har(I). Vi
p
vay ZM(I):hM(I). O

Ta nhéc lai rang v6i moi tap chi s6 I, va v6i méi ¢ € I, diat e; : I — K xac dinh béi
ei(i) =1 va e;(j) = 0 v6i moi j # i. Ta nhan duge két qua quan trong sau:

Dinh ly 2.10. Bao tuyén tinh cia {e; : i € I} tru mat trong hp(I).

Chitng minh. Ro rang e; € hy(I) v6i moi i. Vi vay, tit hps(I) 1a khong gian con déng ctia
Ip(I) suy ra span{e; 13 € I} C hy(I). Gid st x = (z;) € hy(L). Khi d6, véi moi € > 0 ta
co

ZM(’?‘) < o0 (11)

el

Vi vay, ton tai J € F(I) sao cho

Z M(|xl|)<1

g
ieI\J

Xét Sy =3 ;csxie;. Ta co S; € span{e; : i € I'}. Hon nita, tit (11) suy ra

o
Iy —all=int {p>0: 3 mh <1y <
€I\J P
nhu vay, z € span{e; : ¢ € I'}. Dinh ly dugc ching minh. O
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Nhan xét 2.11. Tu Dinh 1y 2.10 suy ra néu I 1a tap dém dugc thi hyps(I) 1a khong gian
Kha 1y,
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SUMMARY

ON THE CLASS OF SPACES OF SUMMABLE FAMILY

In this paper, we construct the Banach space of summable families of numbers. The
results are natural extension of the space of number sequences (see [3], [4], [5]).
Keyword: Sumalble families; Orlicz spaces.
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