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124 (1999) """ MATHFMATICA BOHEMICA ---------  No.2-3,303-314

ON SOMF GEOMETRIC PROPERTIFS OF CERTAIN KOTHE

15 shmwn that a weakly sequemzmly mmplete Kc}the SequEEce spa.{:e X is. mmpaf:tly lﬂcally-_E':_’-Zf-'_'_fffj':'.‘_-':-'_'-
-~ uniformly. rotund if and only if the norm in X'is equi-absolutely continuous. The dual of the =
prcsduct space. (@ —1 X )¢ of a sequence of Banach spaces. (X )1_1 . whzch 15 built by usmg_i'f_.-::',3_f.'_l_ilf_?_'._-'_]f
. an Orlicz function ‘I)'satlsfymg the As- condition, is computed isometrically (1 e. the exactf_'_?}'.'-_'-'..’:'-.'_f'f:_ﬁff
:Q}}ff-_}'.._’_-.ﬁlf}norm in the. ﬂual is calculated).. Ttis also shown that for any Orlicz, function P and any ﬁmte
S}TS tem Xl. _;_ - Xﬂ, o f Ba,na.ch Sp::LCES we. h ave. WCS(( E_B X@) q}) —_— 1'1111’1 {WCS( 1) L _
Syn} dnd that if P does not satisfy the &g-wndltu}n, then WC‘S (@i__ ._X )q:) . 1 for
:f'_:'.f.ff.':_'_-'f;f_-';a,ny mﬁmte bequence (X ) Gf Balmch SPACES. o

K eywards Kﬂthe sequence spaae weakly mnvergent sequence mefﬁczent Grder mmmu;_:j'j'__f-:}'_';'_.::_{;-'_':'__f.:
}}.-'_.-'_.f;'.:-.}{_fjity of the norm, “absolute. cantmulty of the norm, compact: local umfnrm mtundity, Or]1c7
_:-.._-_.._:-__._;_-_.[:-_-:.:_Sequence space Luxemburg oI, Orlmz nﬂrm, dual Spacej pmduct Spaf::e L

| Let X be a, real Banach Space and X *: be 1133 dua,l Let B(X ) and S (X ) be the
:'-_'-.i:i'_.'_.'_f;_'-.'_-'.:f._'-f:}-::)bed unzt ba,ll and the umt sphere (}f X, respe(,twely Let 10 stand fﬂr the $pa{:e of
| all real Sequences and N and R stand fox the set of natural numbers &nd the set c}f __
ﬁ;Eﬁff.}'-_";::_";_f'.frea,ls resl)ectwely T
A Banach spa,ce X (X Il !]) 15 saad t{) be a. Kathe SEQ‘LLERCB 3pa{:e 1f X 1b a _ _'

':".3'::.-"-':-{-'{_._.'_.g-_-gubspa,ce {}f ZO such that (see [ ] cmd {12})



f_:-'._-"..fﬁ-_"_f_'.-.f-_f-__'j:?_'wher_e__g(”) = (a:(l) :L(n) (} ) We say tlmt gﬁ G X s G?‘dﬁ?" cantznuous 1f f(i)l
;';.:'.f_ﬁ:ﬁ_f-.:_-_'i__if._?'_éany sequence {a:ﬂ} in X such tha,t 0 / a:ﬂ_ (z) ]::c(z)l for each 1 E N (0 / Sb‘n 5 J«’fif
- for short) there holds “ﬂ:n | = 0. The set of aII order contmuaus elements in X is
5:':'_'i:'_?._:f.fjf_-f::‘-:denoted by X A Kothe sequ@nce spac:e X is said to be t}rder r:ontmueus ( OoC ft:}r:::-‘:_3'_3_'-:'-;'f;f-_'f;'f;'
ﬂ:"f.ffﬁ-ﬁ'_-"_f]_'jﬂshort) if X, X (see 9 ]) Note that abselu Le contznulty of the norm can. be defined
~in any normed sequence. Spa(:e A Kothe sequence space. Xis Scmd to be manatéﬁé
;;:j:_:"_}':_}'_ﬁ:.':"_._-:'._f:'complete if 0 < :r;ﬂ(z ) :L*( ) f@r a,ny i€ N nnphes IlzLﬂ,H /‘ ]]mi] L
:.;._}.:_.::_.:_:.i._.;._: .:: } FOI‘ any sequence {:I:n} III X we de ﬁ ﬁ e S }

__ A;({xn}) = Jim. f{un =

,>_,_.

.j?:f The we aldy -;.c_a n_vergent .isequem:e fca eﬂié‘i'éﬁﬁ' Of | X : 18 -'-defiﬂ.ed -'b}’- o :- ':_:- | f:_f.;:_:':.f_ ?:.";f |

WCS(X ) = sup { ls: :::» O f{}r ed,c:h wea,kly convergent sequence {:z:n} in X there 15
Cammriemi y E co({ﬂ?n}) Such that khm sup HJ»n - y!i A({ﬂfn})} e

e 00 .

;-i'-;_.fé_";::.}ji_i'f-'._:-'where m({xn} denotes the C{mvex hull of the elements af {:t:n} (See [ ])
- Foranyaz*e€ X . and zTE X, the value of z* at zis denoted by z* (:1:) 01' (:1: z" )
ﬁf'5_'-}'._’_';'5'_.{.f.:'_;'::To mdzca,te that a sequence {3:,,.1} inX tends Wealdy ta z€ X, we wrlte Ty —-+ Z

The 1‘10131011 Of ﬁorma,l Strucmre Wa,s mtmduced by Brodskij and leman in [‘?]
| j?Jiﬁ-?,a}:fj-?_ifff_It is well known that Banach spaces with normal structure have the weak fixed
f:_-::';'_i'._ff_-f_"-.:f:}pGmt pmperty (see [ ] 13], [ ] a.nd [ 15]) Tt is also l{newn (see 3 ]) tha,t reﬂexzve _3':_-{__;-_-:-:[;'f:E._::'_::.'_.:-_'
| WCS(X ) > 1 are sa,ld to have wea,kly uﬁifc}rmly nﬂrmal structure (see [ ] and [5}) |
Zha,ng [2 1} has deﬁned a sequence {z.} in X to be. an as.ympmtlc eqmdlstant
SBQH&HC& 1 f A ( {LL‘H}) — Al ( {3711} an d he has pI‘G ve d th Elﬁ .

""" WCS(X mf {A {:z:ﬂ,}) {HI-n,} 1s an asymptatzc equ1d1stant Sequence m S (X )

whzch is weakly (:envergent to zero}

N e:sr::t Pms ha,s szmphﬁed thzs formula m [1 8] Ceroila;ry 1 4 provmg tha,t

. W CS(X -'-'-': inf {A {:r:n. }) (:z,ﬂ,) c S(X) and :sﬂ, -+ 0 {a}éakly}

Recall (3‘9‘9 [..] and [12]) that a Ba,nach Space X is. saad to be locaﬂy umformly



o We say a, Banach spd,ce A 1& (0111paatly 1ocally mnfm Inly rc}tund (CLUR far 51101t)_-i'_';:_'-::f:_é_':'.'}-f;'f;
1f f()r any. a: E S (X ). and {:r:ﬂ} 111 S X ) fhe candltmn I{ *‘Ln + .’IL” ~+ 2 1mphes that; {1 " }
1& compdct 111 S ( X) (see [17]) &
A hofhe sequence Space A 15 s.:ud t0 have eqm—abmlutely centlmmus norm 1{ f(;;':'_':_f;-_'f}f:f__f;_5_f};
c,iny 1: € S (X ) aﬁc any {*r:n} m S (}L) suLh thaff [| ‘Ln + JIH -——> 2 we have that h:)r cmy-_'f:_':}'ff‘:_'f_f:t"-.".'f
5 > 0 th_e_re is j € N Such that “fbn Iﬂ “ < e f()i ever}’ n E N S
A sequence {Lﬂ,} ina Banaah spa,ce X is. {:alied a Schauder baszé {:af .}x (01 b{LS%_,;':-_:-}-::.:"_.-:';3.:,-.'_:-3_-'
jf:?'ff_'-fE'j_.'f.for short) if for ea{ h 3: E X thele EXISbe a umque Sequence {an} {}i Scalarg su{:h that__3}_::.f}'_f:';f-'_i;fff;
.’L g -iZfﬂ ana:ﬂ A bams {:1:;1} {)f X 18 said RN be an’ unmnd ﬁt?mai baszs 1t eue; y
ff-.}f;f;'f_f.'j-'_:-'}".'convergeut series. Eﬂ_l anTy With a, ER; 15 uncondztmmlly conver gent i, e for any_:;}_i:{_ﬁ}.:f._:_:'_'i:_i:_i;ﬁ:
}ﬁ:f_'._f-;';'g';_'-";_’.::':_"permutation {TT( )} of N- the ser 1!‘3{3 Zn~—=-1 aﬂ(n)zﬂ{n] mnverges (see [12 _)
L The bas;m conbtant of the bd'ﬁlS {J:ﬂ} 0f A is. deﬁned by I{ = sup IIP f where P

X ~—-> X atre tlw prOJectlonS ie. F}L(E1 . {Iiilit) ...._,Z‘ 1&1:131 (bee [ ] Cha,pter 1) |
If {::.:ﬂ,} is .;1 ba.sm of a Banach Space X such thd,t the Sﬂrleb }: -1 {lnil?n converges:'_l'fi'_-'.'j:'f_'-::_'}_:ﬁ_f'f‘_

ﬁ.

;f;_':_'._::.-:_':'::__'1._3.;;_f';(:alled a bounded ly comple?e baszs !’Df X (see [1‘?])

zero @ is eveﬁ aﬁd wnvex An Orhcz functwn ti) is sazd t{‘_} be an .N functwn 1f
1111'1 (@(ﬂ,) / u) = 0 z:md hm ( (’L) / u) For any Orhcz fuuc;tl{}ﬂ @ we deﬁﬁe the

lti‘-' { . E l{} I ‘1} ( Lﬁ?) .dEf::-_i';- @({;1: (3)) <; {x} f()r some f;: ;> O} 3 | o
We a,lsa deﬁne the subSpace hf‘ af l‘i by
L   ” {3; E [0 I@(Cx) < w f()r any C } 0}

Luxembmg norm _ S

II z !E @ = mf{ k 3‘* 0 I @ (*‘E)' < 1} f e

~ aswellas F’F’.f‘%.‘?_h._.*.?.h???lm norm




1; 0 L
:é f}-ﬂ'-f?{-ff;5.{:;'.'-N-fumtlon @ is the fonawmg

bath these rmrms (See [ ] and {13]) They are cmf cc}urse Kathe sequence sﬁaces We
:3:__-'_:':':_f_?._'i_'_3_'_-"_:3:Wl'lte for szmphcxty J‘I' in: pla{:e of (l‘i’ Il ”q)) {md l@ m place Of (l‘i’ HE II.:;,
We say an; Orhcz fumtzon satlsﬁes the .f_\.g condmon (<I> € Ag for Sh{:;rt) 1f there_f-‘f._f}"'j.'_f'_'f_f;i:'_f_ff_
ex1st K 3> 2 and ug > O Sﬁ{:h tha,t ti* Zu) ( ) Whenever I*u,[ It is known'_:.';'.';::.'_:'_-:f-;-'j3'_:'-;f'_-"_f

?f-_'l'-f3-_:;'-:_'f_:{_:;".f':ftﬁ}ély) a,nd <I> is any Orhcz functzom we f.:ans:tder the Ca.rtesxzm product (@1__ 1- )

eqmpped With the Hﬂ"rm R T

il '_ """ n:.c ll 5= mf { k :> 0 Z :1> ( n :1:1 n /k) '1' }
B T - o :: :2 :_ ._: { o ._ | | :.:.:: : :. - 1_._;_ R o : _. : .: / : ;_ j_: o ;_-:.g :'..'; f.f ':. 5':_- :- . o .':..:

fr.:u anY :1: = (xi 1 thh 3:1 E X iy i 6 N The ﬁmte pm duct (@1“1 X )q: Df Eana,ch
:f'i::'-'.':f';:';}1-::'-':::;51’3{385 X 1? .Xn 18 deﬁned ana,logausly I P e T

2 RES ULTS '
R em d T }s; 1 A I{Gthe sequence Spéi:ﬁa X 15 arder contmuous 1f a,:nd c}nl}’ 1f 1t 15
absalutely mntmuous L L T

Assume zww that X 15 a,bselutely mntmmus a,nd O / :zrﬂ, l:::i where :t:ﬂ,, a: E X
jﬁ_ﬁ-_:'f'-_i-_f_}f}_f-f_r_'-far n = 1 2  We need to- f:-llOW tha,t [l:a:.nli -——> 0. ’I‘ake an a,rbltrary E >0,
- Let j. E N be such that H:;:- - :r;(-'*‘ ) I] < Henae the mequa,hty T :.r: }’leld&

H ZL_ ; +1 :Ln _(i)_e{_]l _____ f{i}r any :rz, E N Smce ;1:.,1 ~+ 0 C(}ordmatewme there is n;.; E N
-;':_':_'.-;{_.'_3_.}_'[_:-:_}_such thﬁ»t ” Zj RTﬂ. (Z)et I[ < E for ali n >- nE Consequently, We ﬁbtam fer ;rz > ﬂE,




Thearam 1 If X is a m{}nc}tone complete Kothe sequence 5pé{:e aud the mequali fy
;i':j;-';:_5__i-';_'-f:_'§-:3_'1_':'.5'5-.WCS(X ) > 1 halds then X Lb cu. dez c:mtmuous L s
P T {3 {.} f If X is 1101; ord er {Z(}ﬁtIHHOHb then X 13 a clc}sed pl oper subSpa{:e t:}f X
By Rzefsz 5 Leﬁima (see [2(3 . p 64) for d,ny 9 E (O 1) there is @p € S(X ) snch that
h:{:{} — :ﬂu 9 fc}r any z€ X,. Hence in. wrtue {:uf the m{}nomne mmpleteness {i)f X
fr:f_:f_:?j.'ff-f.'-:f'_i';-i"_f_*fthere 18, a sequmce { m} {)f namral numbers such that m /" 0:3 &Hd

i e g T R

lt 18 obvzous that

We may assume Witheut 108::: Of geﬁe'i‘ahty that :rg - 0 Take any ﬁaﬂnegatwe
f }:';:_'-'_.f:-_'_-'_:f:f}'.'-_":-"_-:fum:tlonal $ E X * Then we have f{:}r any n E N

;f:-::-:.:_;'ﬁ_fj:';'-jff_’:_ffwhence the sez 1@5 Z =1 ac (;r:,,,) cenverges aud cansequeutly :z: ('z:i) —-+ O és i w-—?- oe
Therefore, by the fact that every ¥ € X % CE:LI} bt written ab a du erence Gf twa

posztwe functmnais ﬁ{)ndltxen (2) is. pmved L
oo Itis. {:}bmﬂus that “%m x};“ [lﬂ:{}”-_ 1. Deﬁne g,;t....._g,g:E / L’l’?a! f{)r i= 1 2
Take any z, k E N and assume. thhaut 1{}58 {}f generahty that ]_;:;._i_i 1]:1;;; |] Then

e 1 % { ! ytm yk: “ w l } fﬂ-; ” H 117;: “ = “ xi “ :1;1 f I iﬂk]




Tl:teerem 2 If X 13 a Weakf y Sequemlally com plete Kc}the Sequmm Sp&CG, i;,h E}ﬂ
:ﬁf-:ﬂ-_':j:f_;"_:"_:X is CLUR 1f aﬂd onIy zf the norm 111 X 15 eqw absalute]y COIHJH]U{}US |

P 1 0 of N ecesszty We wﬂl Shc}w ﬁrst that X 15 n{:}t CLUR Whenever X 15
?_?_.':'f._’_f.f.;'.f_5nt}t 0C. If X is not OC, there e::{lsts m X + a sequence (:z:ﬂ) mth pazrwise d133mnt_":f_:."{.j?_:':'_-.'.f:_f_f-:;_?_f_ff;;
:;E_‘_'i_'.:_"._;ﬁ-_'_fﬁlj_:-;Silpp()rtS aﬁd Wlth H:‘Eﬂ ll = 1 far ali 'n E N and T E X + Such that :.'::,H <Z .’1: fm all
n € N Let a* E X . and a: () Then we havx, for any k: E f\\l

1 ESPeCt t{} the Weak CQnVQIgEIICE Wﬁ haVE “yn“ ,__} “y“ Th'LIS? d Eﬁnlﬂg e

We hme Hznn m lzllmland e S

w2
=

: z o z m . : yn . + y TS 1 | E B y

1 '-}.,

_Mmm (yn +9) /nyn £ 2y /iin and ('yn - y)/nyn zy/nyu whm o

1_[ vn ol ___’9__..,. b _
. e = 2 Mt .

Cﬁmbmmg (3) and (4)} we g,et [{z + zn l[ -—+ 2 On the Other hancl smce the elements .
Of the sequence (zﬂ') are pa,zrwzse or thogonal I

'f-.'j?f fﬁ "';':_”'jnzmwnn > ma:x:( u zm][ ';1 z,n il) — 1 L



an&lly,, we wzll p1 c}ve that tlze mrzn m X is equvabsoluﬁeiy cmtmu{}us Wllelle\?{,r.;:_-:f_:_.:3;';'_":._::Q:'_:_.j-:;'i'..i':'-;'_.:j
X is. CL J R OthEI wise, there are , :En E S { Y) (n *“"-1 2. ) :;md Eg ‘> D sue h thclt.:;_'.:_3._'_:f.3'::_'.:f.:;3_5'_-_1.-_:-_"-_
”17 + :1?”] *—} 2 B,ﬁd f()I‘ any ] E N there 25 ﬂj )3- __; Sugh th&t e e

Smcell‘zr -i— z i! ~»~> 2 as 3 —-+ o0 dﬂd X is CLUR thele 13 a subsequeme {:c } Gf

- i;_‘:}’:}';}'_i_; (.ﬁ) ;. ';;'}.f_j}::fg_?{_f;_';-__‘;Ef.;}_:?_{jf:'_f;i;f.f_fi_:_'_f_:j.'_?_?_-_?;'-:.f_: f:_';.}:_-;{_: : ;?_z}_} !l : '; .;.. @ n - 0 as o0, '_ i
Smco X is OC (a% 1t has been shown at the begmmng of the pz mf ) there is z{} E N

L Z g_f( Z )e1 < %u,

Suﬁimﬁncy We Wﬂl Show ﬁrst that; 1f X is. OC then {61} i an un{:{:,rndltmnal bas:ts
111 X For a,ny :1: E X let. :1:( ) 21_1 :1:(;)@1 as abeve Smce X 15 OC Remark 1

tha‘t I DN




N e T T

G ll:r:-—- x(ﬂ—)” __ Z b2 ( g) g_ z E (1) e; < 5

f"-::':f';'-"f-'i-f.f.}:-'_";for any ﬂ; ::=- ng, Whl{:h meam that :z: =3 le :1:('”-) 1 e {81} 15 a bams of X

9 ‘E fOf aﬂ g, e N ylelds “ Z i=iy l;(fg )69 ”< E fOI' ELH ?fl 2 '12 } ( ) Whlﬂh meaﬂs that

ff:'_";{_f._f-.f.:j;';_fj;he sequéme 53 szl z(6;) ep, s a Cauchy sequeﬂce, wheﬂce 11; failc)ws; that the_f;f{ff-_i':_':[-;'_5'__"-:'{:{}f':
Sex ies 3700, )63 is. c::}nvergent ‘Therefore {e;} is an unr{mdltmnal ba,sxs of X.
Let the: 11{}1‘1’1‘1 in. X be equl,-absalutely contmuous, :1: EE S (X ) (ﬂ:n) be a bequence in
::-_":_f-ﬁ:;'?';"-.f-.f-:"f_S(X) and ll:t.n, + :UI] ~+ 2. Since equz-abgolute caﬁtznuity s::}f X unphes OC‘ of X, {e }
18 an. uilcendztlona,l baszs c}f X If I{ is. the basu;: {:Onstant we ha,ve fc)r a,ny i e N

f;f_}:-:':_éi;";:"_f?::?'f._Therefﬁre usmg the d:ta,g(mal method mxe can ﬁnd a sequem:e a = a(z)i__l E l{’ and
a subsequence {a;ﬂ} (:rf {:zrﬂ} Such that n(@) w-% a(z) as n =+ 00 f{}r every i €N and

sup [i Z ( )e1 1[ <: 00 Slnﬂe {61} IS an uncendztmnal basm Qf X by the assumpt;mn_;_ﬁ{_i'_;-'.}fﬁ;'.f.':.-';'_-E_.{_3'_:'}
f ;_-1_5_{._':_-;j.j_i:_:tha,t X 15 wea,kly sequentially cemwplete {ei} 13 a. bﬂundedly mmpiete bams ef X S{}
- the serzes ZM a(z)ﬁt converges in X, Dezzote a= E f:f,(z)ﬁ1 Gwen aay —_— Q,

;_-j_-_j,-'_..-1_;:_1-_}'_:_'_-there 15, z e N sUC h that ][ me a(z)ein <: -5-— Next by the eqm-—absalute mntmulty_;;:;:i;:'-::;'?j'f:';";'i._'i";'f;
o Smce

whlf:h meaus that Hz - al! -+ O ﬁmshmg the pm(}f

;;._-5..;;_;._;_-..;_;-_.;._: The next theorem charactemzes 1sometr1cally the dual Qf (@nﬂ X ):;: m the case .
:2:f.':_f'f::-.'j.'-'_'-"f'5':i:;f';f;“’hen ‘I' E 5‘2

Theorem 3 If the Orhcz functmn €I> satzsﬁes the Az-cc}ndztmn; then fer &n}’ e
;-_'_;:f__:-:-:_:::{_{:--:.{.-_'r_fi_;fsequence (X )1_1 {}f Banach spaces we: ha,ve [(@ . X )@]* = (@ﬂ__l X *)g, ,; Where



Theﬁ f 15 a 1111ear functzoaal and

whenc e 1t f{:}ll {}WS th at f EE .X* an d u fﬂ H’UHO N:::rw, We wﬂl slmw the comez bQ
f-:’-i'-ﬁ_'--'.".}'}:}'f--'.:'1nequa.hty Let a _ (a(z) 1 E l v z-md Iq’ ( ) < 1 By the deﬁmtmn i)f ﬂ’v(z) [l ml-f'f:-:-:"-":"-:':'-":"::35':":

(g(% ( ) H’U (1) ;Ia (g, — 5 / 2 |

‘ . 1},}(&(%)){}“ 5 - ”(] I’U(i)“)z_l il‘l’ - 5
E-:?f"-':'f.;f.""-:;"*:.":-"_'wheﬁce by the ar bitrarmess 0 f 5 } O the mequah t}’ n f” ”U” - ” }]fu(z) Hx ) °) “o
:f:f:"_'.;ﬁ.;':.'-_.";";'f_::;'f{?«ll{}Wfi Therefore H f ]] = “‘U”O Rt -
_§ Jo. ﬁmsh the pmef we need s:}nlv tf} Sh{}W that evﬁry f € .X . 1& Of the d,bc:va form
Deﬁm BaXoXby i s
o 'an m(ooﬂ:(n)‘i})

We ha,ve An(x(n)) Pﬂx f(::r a,ny T e X wzth the n«th Cmrdmate equal to ::;.:(n) Let
f E X* ELIld dﬁﬁﬂe Pﬂ f(l-‘) — f(Pﬂ ilT) Smce ”Pﬂ x“q} { E lmph es. “ iE( ﬂ) ”X { *’(I) ( )
f:f_::_-':;ff{j-'f_f:_f}';_'f.a}nd Hm(n) I xﬂ <e Impllﬁs I]Pniff llo <Z 5‘/ a where a>0 s&tlsﬁes ®(a) = = 1 it follQWS_’.’E-.";'-'f_i'_'ff}'i}}':5_5:5:
:f_3_:'.:-_":_:;3__";:5_._"._::._:ﬁ__'-:f:that X, is isomorphic to R,.IX and P, is an 1somorph1sm ‘Define. fﬂ X - R,
by (3’;(?1) fn> — ( An ( 7 (,n)) ). Then { $( TL) fn} (3: Pn f) def ( Pnﬂi-' f) fOI‘ 3; E X

i:'-_i:'-.f-f-_f-_f;.';_-'_:"._-';;.fSa,tlsfymg Pﬂ:ﬂ = m(n) Theref{}re f n' E X . and by @ E f’_\g, Wﬁ? have S

" Pf(:tr f((O__ .0 S




Hence f (ﬂ?) “"'-’"32%1(&(%) fn> Where fﬂ, E X x (n w-.1,2} ) We wzll Sh-:jw thai; .
(llfnllx;;)r- e 1. Let (a(n))s2; € 1* and 37, 4 n(a(n)) <1 By the deﬁmtm of
an,l

Xz there emstfs T (n) E X n’ Such that |[:1::( )[; X, = a,(n) and

il < e e,
: Wh eﬁ fié fﬁi ' ai#.ik m E N : ﬁ_'? -f-{?'{i'f?_fff{?fi'5:5 - =

whzch means that an . }] f,n t} X a(fn,). < .00. and mnsequentlyj by the a,rbitl armegg
(}i {a(s ) 'i' bcltlﬁfyiﬂg Zn lfI’ ( )) 1 we obt.;un that (” f n ”};: ) E Z ¥ Thls
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