
Journal of Mathematict T*p &I Todn hqc2I(1 6t 2)(1993), 69-f,0

r0 p0 TREN KHoNc crAN cAc DANG
SONG tUVfiN tfXTT LIEN TUC LIEN rffr VOr

, ^ t r ) A v

DAI SO TOAN TTI KHONG BI CHAN

X v

TRAN VAN AN

Abstract. In this Wpcr, ue intrduee la,ally conuer toplqies on t Arl"(Dt,Dll, and
d,escibc these toplqies in cace t g, is metrizable, i - lr2. Then, the relatioru betwein these
toplqies arc established.

0" MO Oiu

Khdi ni6m kh6ng gian c5c dpng song tuy6n tinh li6n tuc li6n kdt v6i t14i s6
to6n tr| kh6ng bi chXn - kh6ng gian t s,s,tDr, Dj) duoc K" schmiidgen db xu6ng
vi, m6 tC, trong [a]" Muc dfch xiy d,rng crla 6ng li nhXm tdng qu6t h6a c6c kdt qui.
quen bi6t tt lf thuy6t dai s6 von Neumann, ch8,ng han dlnh lf song ho6n t6,p von
Neumann v), dinh lf trt mit Kaplansky cria kh6ng gian tuydn tinh f. n(D , D).

Trong bdi niy chdng t6i xiy dgne c6c t6 p6 tr6n c5c kh6ng gian c5c dpng
song tuydn t inh l i6n tyc !a,e,(Dt,Dl) n6i tr6n, m6 tC,m6t c6ch tudng minh cic
t6 p6 niy trong trulng hop c6c td p6 db thi tA,,tA,l i  kh3, rnetric v) thidt l6p
rn6i quan hd giira chring" C6c k6t quA n),y cffng coi nhu su m& r6ng c6c kh6i ni6m
t6 p6 trdn E e(D , D') du-crc n6u ra trong [t] v; [+]. ra b6t dbu bXng c6c dinh nghia
vi kf hi6u cb,n thidt.

GiA sdr )/ li kh6ng gian Hilbert phirc. Tfch v6 hu6ng crla )/ ducrc kf hi6u
ln ( " , " ) "  Ggi  D l i  kh6ng g ian con tuy6n t inh t r t  mi t  cr la .u"  Dxt  L+(D) -  

{ "e
End(D) :  D c  D(" . )  v i  a*(D)  c  D) .  Khi  d5 L+(D) l i  m6t  * -da i  s6 v6 i  ph6p
nhin li ph6p hcrp thinh c6c to6n t* vi ph6p ddi hqp o -n at - a.lD. M6t 0*
- d4i s6 .( tr6n mibn D l), m6t *-dai s6 con cda C+ (D) mi, n6 chira 6ni xa dbng
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nhdt / c,la D. Gil sr! I lA, m6t 0*-tl4i s6 tr6n D, t'p6 tlb thi tr li t6 p6 lbi tlia
phucrng tr6n D du-oc x6c dinh b&i hg cr{c nr}a chudn (p --+ ll"pll, a e A. Gil sr}
A n  :  { a  €  A  i  a  :  o + } ,  A + =  { a  €  A  :  ( o p , p )  2  0 , V g 2  e  D ) v i  o  }  b  n d u
a - b € A + v 6 i a , b € A n .

GiA srl .lr vi. A, ld c6c 0*-dqi sd tr6n cdc mibn Dr vi, D2 tucrng ri:ng crla
cing m6t kh6ng gian Hilbert .V, Kf hiQu Dj ld kh6ng gian v6c tcr li6n h-ry,p phfrc
cda kh6ng gian v6c to D! : Drlte,)', nghia ldl_ bhng Dl vb mXt tip hgp, ph6p
c6ng trong fi chlnh l} ph6p cQng trong Dj, nhung ph6p nh6,n v6i v6 hu6ng trong
D! a,tqcthay b&i 6nh xa (\,p) ----- ) . p, \€ C vlr e € Di. Anh xq, p ---, (.,p1
li mgt dcrn 6nh cria kh6ng gian Hilbert )/ vi.o kh6ng gian v6c t" 4" Do d6 c6
thd xem X c4 v), ta cffng dtng kf hi6u \rb,p) dd k]t hi6u gi6 tri crla phi6m him
tuydn tinh tty !, tp cfi,a 2l t+i rh e Dz vi ta vidt (e:,r/) thay cho (r/,,p).

Ta ggi !!,A,(Dr,Dil li kh6ng gian v6c tcr tdt ci," c*c 6nh xa tuydn tfnh
r tt Dr virc Dl sao cho dpng song tuy6n tinh li6n kdt c, ducrc xdc dinh b&i
c , (p, rb)  :  \ "p , rh) ,  p  e Dt  v i t "  rh  e Dz, l i6n tgc t r6n Dr l tn , l  ,  Dz[ te , ] ,  nghia l i
tbn tai a1 € A1 vd" a2 € lz sao cho lc,(sr, rb)l : l@e,rhl S llorsrll l l""rbllvdi moi
(e,rh) € Dt x Dz. Khi d6, (theo [4], trang 311) 6nh xa n --+ c, li mdt song 6nh
tuydn tinh cria LArA"(Dt,Dil l6n kh6ng gian v6c tcr tdt c3," cilc dpng song tuydn
tinh l i6n tgc tr6n Dtltn,lx Dz[ta,] (dpng song tuydn tfnh tr6n h x Dz ta hidu l i
hlm gi6 tri phri'c tr6n Dr x Dz md" n6 tuy6n tinh vdi bidn thri nh6t vi li6n hqp
tuy6n tinh v&i bidn thir 2).

1 .  CAC BO DE

Trong phbn niy ta dtra ra mQt sd bd db bd trq mi chring cbn thidt cho c6c
phhn sau.

Bd db 1.1. Gid sri A Id. o.-dqi s6 tr6n D" Khi d6, v6i mii ho hitu h1n c6c
a ;  €  A6 , f  :  1 ,2 , . . . , n  t bn  ta i  b  €  A6  sao  cho  (a ; ,p ,p l  S  (bp ,p )  vd i  mo i  g  €  D ,

1  
:  1 , 2 r  " '  , t u '

Ch{tng minh. ,

G i i s r i  a ;  €  A n , i : 1 , 2 , . . . , n ,  k h i  d 6  t o 6 n  t r ?  6 :  I @ ' r +  a 7 + . . . + a f ; +  I )
li, to6n tr! cbn tim.

Bd ilb 1.2" Ndu Dlt d khe metric, thi tbn tai diy {o,"} c An sao cho t a dtoc sinh
bdi {a"} vi, cd.c an thda mdn:



"6 
p6 tftn kh6ng gian cdc d+ttS ...

( i )  a t P : g

(i i)  (o?,p,p) S \a"+{p,p)

(iii) llo.ellS llo,"+rpll
u d i m o i p € D v i n € N

Chirng rninh.

U DIt Al khl metric, c6 mQt co s& lAn cdn crla 0 li diy gilm cdc lin cAn
tuyQt d6i lbi Ur ) Uz ) ... ) (Jn f . ".. Tru6c h6t ta chgn o1 : f. Do t+p hqp
Wt: {e, l lel l :  l lotpl l  < 1} le mQt lAn cin cr ia 0 trong DItol ,  n6n tbn tEi lAn
c in Ut ,  t rong s6 cdc l in  cAn Ur,U2, . . " ,Un," . .  n6 i  t r6n,  sao cho W1 2 Utr"  Lr ic
c l 6  t b n  t q i  c 6 c  c ;  e  A ,  i :  1 , 2 , " " . , s  s a o  c h o
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(rtL ) {r ,  ,?l?"l lc;r l l  5 1} :  { t '  ,11?"k{"tp,,p) < l i

Theo Bd db 1.1 tbn lai a2 € .{6 sao cho (cf c;,p,pl S (orp,gl v6i mgi gr € D vit
i  :  L ,2, " .  .  ,s .  Do d6 t t  ( t )  ta  c6W1 2 Ut ,  )  {p  ,  (orp,gr)  < 1} .  T i l  c6c bao h i ,m
thirc cu6i ctng niy ta c6 ll"rell' : (p,p) S (aze,p) v6i mgi v: € D. Hcrn nira,
t t  c6c bdt t l ing thirc l lolpl l '  3 @rp,p) !  l l "zei l l lotel l  ta suy ra l lal ,pl l  3 l l "zel l
v 6 i m o i p < - D v l t a c 6

( L , )  { p r ( o r p , s r )  <  1 }  >  { p , l l " r p l l '  <  1 } :  { p r l l " r p l l  S  1 }  - w z .

(1 )

GiA st ' r  d5,  chon dugc cdc a;  €  An,  i  :  1 ,2, . . . ,n  sao cho

llsrll : ll"'ell < ll"tell

v 6 i m o i b e D v i t "

(2)

W;-t )  ( I t ;- ,  )  {p :  (a;p,?r) < 1} )  {p t  l l "rpl l '  S 1} :  {e, l l " ;pl l  < U - Wi
(3)

v 6 i  i : 2 , 3 , . . . , n  v i ,  f 1  <  t z  1  . . .  1 t n - r "  K h i  d 6  t b n  t a i  t n  )  t n - . 1  s a o  c h o
Wn *  

{p,  l lo"p l l  S t1  a Ut , " .  Gid,  s t r  21,  r2 , . . . . r *  l i r  c6c phhn t r }  thu6c . {  sao
cho

ut* ) {r ' ,_:;l_ ll"iell ( 1} : {, ' 
,:r?_(rfx1v,p) < 1}.

Ta chon an+r € la, theo Bd db 1.1, sao choi
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b l r ip ,p l  <  (a*+rp ,p l  vd i  mg i  p  e  D v ly '=  L ,2 , . . . , tn ,

vi, ta c6

Uto-, ) {p : (ane,e) < U ) {p, llo"pll2 < 1} : {p t l lo*pll S t1
- -Wn 1 Ut .  )  {p  :  (an+tp,p)  < 1}  )  {p  , l l " "+rp l l2  < 1}
:  {p :  l lo ,+rp l l  (  1}  :  Wn+t (4)

Nhu vdy tt (2) vi ( ) ta nhin dugc:

(i i) (a2"tp,pl : l l""pll '  S (an+rp,pl

(iii) ll""ell S lla"+pll
v6i moi I e D"

Dbng thli tt (a) suy ra ring t4 duoc sinh b&i hg c6c n.}a chudn (11""(.)ll)" e
N. Bd db duo. c chfrng minh hoin toi,n.

2. TO PO ro

- Gid, s& M1, M2 Iit" c6c tQ,p bi ch5n tuong irng trong Ditn,l, Drltn,l.V6i
m5i c € ! ,n,A,(Dt,D!)  tz di l t :  PM,*M,(")  :  sup l ("p ' , rp) i ' . -  f f r i  aa

PM,xM,,(.) l; m6t nt'ra chudn tu6n !,t,t,(Dt,rt) '.o'r"Iur'1xM2
Kf higu 16 li, t6 p6 lbi dia phuong sinh bdi h9 c6c nrla chudn {pu,rtt,(")

trong d6 ML, M2 li" c6c tip bi chXn tuang ring trong Dite,l, D2[tn,]] tr6n
L  A ,  A r { , D r '  D i l .

GiA thidt ri.ng D;fts,l, d: 1,2 le edc kh6ng gian kha metric, khi d6 theo Bd
db 1.2 tbn tai c6c diy ("[.''))o€A, C (Ar) o, i : t,Z sao cho c6c dibu ki6n sau diroc
thda min:

(i) TA p6 db thi t a, ci,a D; d*oc sinh b&i diy c6c mla chudn (ll"[''),(") ll),e p
i :  l r 2 .  

!

-(ii) a[d) - ID, bli)'p,p) < fulilre,p) 'i 1loli)vll < ll,l?,s:ll v6i moi
p € D ;  v ) , n €  N , i : 1 , 2 .

Dinh lf sau diy m6 ta t6 p6 16 trdn LA,A"(D:,D|) trong tr*&ng hgp c6c
kh6ng gian D;lta,l, r : 1,2, khA metric.



T6 p6 tr6n kh6ng gian cdc dpng ,,,

Dinh W 2.t. Gid, sri D;1t41, i : 1,2 Id, c6.c kh6ng gian kh| metric khi d6 m6t
s& I6n c$n c&a A tuong t6 p6 t6 Id, hq cdc t$p
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U(r" )  :  { r  €  f .  A,A, (Dr ,Di l  :  l@p, / ) l  S

Y(<p,rlt) € Dr

trong d6 (e") Id di"y c6"c s6 duong bdt ki"

I r" l lrf )r11 1;a[z) rPl;
z : 1

x Dz)

0 ndu h1u,,; (p,th) : o hoXc b1".; (p, ry') :  *
,  - 1 . / 2 t  ! \  ' (  ,ha"' : ;(e,rh) n6u o t  hG,)(p,rb) < *

Ch{cng minh.

Takf h i6u h1"*;  (e,r l , ) :  f  , * l lo l1pl l l l "Pr t l lv&i(p,r f i  e DrxD2. Gi lsr i ,
z = l

Mr, Mz li c6c t+p b! ch5n trong Dt, Dz tucrng irng. D{t
cn : sup 11"f)rl l  11"f)rtt l l , ta c6 cn ( 6 v6i moi n € N. GiA sr| e,, l i . sd

(p,rh)etutt x tu,

ducrng sao cho cnen 12-" v6i n € N, khi d6 ndu z € U(e") ta c6 l(re,r l t) l  S
oo

h6;(V,rb) 3 L 2-" : 1 v6i m9i (p, rl,) e Mt x Mz, nghia ld, P1,a,xu,(r) { l,
n : l

huy
U(r^)  c  { r  €  L .A,A, (Dr ,Di l  2  Pu,xv, ( r )  <  1} .

Ngucr. c l4i: GiA sr! (e") li, diy c6c sd duong cho tnr6c, ta d5t

^[il], : 
{

M1 -

M z :

v&i a li sd cd dinh.

Khi d6 ta c6

r  , .  .  ,  -vcn mol c e
€ n ' a
ts, - bi chXn"

Bdy gid giA s* s € Ltrtr(Dr,D!) sao cho P1y, xntr(r) 3
thu6c Dr x Dz

/ r  \  
- l

l lal ' /{d)l l < 
- 

v6i moi 0 € Mt vi msi
€ n '  a

M2 vit. mgi ra € N, nghia ld", M1 li tip t4,

> " t o )

> " t o )

Dr

nu2

{^ [ ; ] , ,

{^[ ; ] , ,

.  ,n l ,n  c
Y l r  I

. rh l rb  €

vit" tP : O hoflc llr/,1!

vi tp : 0 ho;c ll lrl l

. .  / o \  -  . -

n  €  N , l l a ; ' ( € ) l l  S

bi ch{n, Mz li" tdp

1 v), (rp, d) bdt ky
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- tYu0mg hgp p =0 ho.cd =o ta cd neay l(sp,{)l S hp.1(v,{)
- Trudnghgp p t' 0vt tt, #ondt 1r1".;(p,{) = m,hidnnhi6n c6l(ap,/)l S

he-y(p,{h ndu h1..1(p, S) < oo, khi il6 tbn tai sd p > 0 sao cho llppll } a v),
llpt'll > a vl th6 ta c6

l("e,rhll _ lbbre), p'l,ll: l(r0, €)l < 1hk)(p,r l t ) '  hG; j tp,  r r rh)

trong d6 0 : ^t|),n*l.no € M, vi

nghia li,

e,: tt}),u{).p+ € Mz

{r  e t  nrAr(Dr,D2t)  :  P76,x*rr(r)  S t }  c U(r*)"

3. f0 fo ry

Gil srl A; ld, c6c 0*-dgi s6 tr6n D; vi,"rf te ta p6 lbi tr6n dla phucrng l; tuong
itng, i : L,2 sao cho c6 mQt ccr s& l6n c$n crla 0 gbm c6c tdp tuy6t ddi lbi, h{rt vi
(l i)+ - b6,o hda trong (A;)n"Gilstl B;l i"co s& lAn c{n crla 0 theo t6 p6rf v} c6
c6c tfnh chdt:

(81) n6u IJ € B;,V € B;, thi tbn tai W € B; v&i W C t] .V

(B2) ndu U e B;vi  moi d +Othi  aU € 8;

(Be) m6i u e 8; li, tip tuy6t d6i lbi vl hrit

V6i m6i cip (U, V) e u x Bz, x6t tip hgp

Wu,v  :  { ,  €  . t .n ,n , (Dt ,D i l ,  tbn  t4 i  (a r ,az)  €U x  Y  sao cho

l@p, rb) l 'S  l (o rp ,e ) l  x  l ( " r rh , r / , )1 ,  V(e , rh )  e  hx  Dz\ .

D6 thdy r8ng ho c6c tip {Wr,, : (U,V) € Br x Br} l0p thinh m6t co s&
l6n c{,n cria 0 trong mQt t6 p6 nio d6 trdn kh6ng gian t.n,n,(h,Dl).

Kf hi6b11 li t6 p6 lbi dia phucrng tuEn .t.4,e,(Dr,Dl) mi," mQt ccr s& l6n
c5,n crla 0li ho {wu,, : (u,v) € 81 x B2}. ointr l;i sau dev m6 td, t6 p6 ibi dia
phucng r/ trong trulng h-o.p c6c kh6ng gian D;fta,l, i : 1,2 khe metric.

Dinh l]? 3.r. Gid sri D;[tn,], i : t,z.l.it c6.c kh6ng gian kha metric, v6i t6 p6 tt,
dwoc sinh b&i hg cdc n&a chudn (l l" l ' ')(.)l l)*er twong ftng, i: 1,2. Khi d6 ho



ff, td are tl6ng gizn ctc d*ng *, {s

cdc t$p:

Ir(",.) - {r'€ Ln,A,th,Dil: tbn t+r'fr € N itd" ;; I
r

| (rp,{\ S t ',ll"f )ellll"gOll vdi moj (p,rt') e h x Dz)

trcng it6 (e*) Iir ddy ciLc s6 dvong tiy lq I6p thinh mQt co s& 15"n cdn cda O trong
t6 p6 t1

Chtng minh"

\A D; [ t ,n , ] ,  r :1 ,2 kh imetr ic  n6n theo Bddb L.2t i^c6 thd*"* t9  c6c nr ]a

chudn (ll"f)(.)tl);€N, d': L,z c6 c6c tinh chdt:

of)p: ?, b{!'p,el s blllto.,e), llr$J)ell < ll"l?,g,ll

v6i moi p € D; vir n € N, d: 1,2. Khi d5 theo [O] nr6t co sd lin c$n irta O trong

4 ,  i  :1 ,2  l i  ho  c6c  t ip :

r '1!)l : {a e Ai: tbn tai k e N sao cho

k

l("p, pll < I r^ll"[) pll' v6i moi p e D;]
n = 1

trong t16 (e") li diy c6c s6 duong tny f.
Biy gid gii sfr (e") li, d5,y c6c sd du<rng cho tru6c, x6t tip hgp i

V ( u " ) : { c €  t A , A , Q t , D l ) :  t b n t a i / c e  . n f  d d
k

l(rp d)l s D'"ll"f)ellll0.{?){ll v6i mei (r, $) e Df * oz}.
n : L

chgn ?r :6r  v i  ?, ,  b5ng qui  n+p sao chp 2 ( i . r | ' ' ) .11/ '  ' -e '^ .  Khi ,d6
t  

r : l
theo trGn
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k

n "1 , :  { o ,  e  l r :  t bn ta i  k€Ndd  l ( o rp , , p ) l  <  I t " l l " { } ) e l l ' , vpeD}
" ; '

, r ( l ) r :  {o re lz :  tbn  r4 iL€N dd l \o r rh , rh ) lS  I t " l l " f ) rb l l ' ,V$€D2t
n : 1

li, lin cin cria 0 trong t6 p6 ,{,r{ tu'ang ri'ng" B&i thd, tbn tai U,. € Br vi Va € 82
sao cho u." . 

:t:),-v+ 

C r[X;.X6t lin c6,n sau dav trong r 1

Wr*,r*  :  {n € LATA"QL,Di l :  tbn ta i  (41 , ,az) €U+ x I / -p sao cho

l@p, 'h l '  < |  (ore,dl l@zrh,r} l  V(p,rh)  e h x DzI  "

Ldy phbn tt'r tiy ! r € Wu*,v* khi d6 tbn tai (or,or) € U+ x V+ sao cho

l (re,rh\l '  < l \orp,p)l l(ozrb,,g)l v6i -qi (?, ,h) e h x Dz. Vi o1 € U+. 1!111,
K  , - ,

n6n tbn tai  k € N sao cho l(o1p,e)l  S 
, , !r t" l l " l i ) ' l l2 

vdi n,si  p € Dr, lai  do

a2 € Vt, c Vrl)"1,n6n tbn tai (. € N sao cho l(a2t!,/)l S f,.^,*11o,? rt l l 'vdi moi

,b  e  Dz .T t  d6  ta  c6  
- - r

l(o,p, p)ll(o,,h,'h) | s ( I "" 
l l ' l l  ) e I l ' ) ( I t.l l"?,/l l ') .

= f  n : \

Gii srl k > (. khi d6 ta suy ra

k  . , ^  k

l(*p,,h)r = (f .'^lo[!ell')''' (i '-llof),t,ll')'''
" ; t  

o  
n : '  

k

= (D ',r/z11al)rtt) (l ",t*/211af,)Etl) s f ,*llof)wll ll"*),pll"

Dibu niy -r. ,r:": e v@*).rr, ;, ta c6wu*,v* c 

"ir',r^, 

Ng*qc lai, v6i ld,n
cin tr)y f- crla 0 trong t6 p6 r1, kh6ng mdt tinh tdng qu6t ta c6 thd git st} ring
n6 c6 dang:
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Wuy == {c.G Lt, ' ' t ,(D,t,Dl\: tbn tq,i (o1 ,az) € U x V sao cho '

l@p,rbll'S l(otp, A)ll11"2{,rlt)|, V(p,r/) e h x Dzl' :

trong d6 U (tuong rlrng V) thugc 81 (tuong fug Bi). X6t c6c ddy cn: o[r)+r{r) a
Ilvi, bn: al?)+,o*) e.{z. Vi U (.tucng ftrwv) thuQc 81 (tuong frl}g82}'n6n
tbn  tp i  r l J )  ne  

"1 , ' )  
ruo  g t to  r l J )  "cn€u u i 'e { l ) "bn  €V v& in :1 ,2 , . . .  r lbng ' th } i

k  .  k  . _ .
, i :  t  z - " es1 ) . cne  u  v i t . b i :  t  z - "e {? ) . bo€v  v f i imq i  &  : L ,2 , . " .

n : l  n : L

DXt eo = mi4 { (2-" , t [ : ) ) t /7 ,12-"u{?)) r / r ) ,  kh i  d6 ra c6, l6n.c6n

V( r " * ) :  { c  €  !A ,A"Q1 ,DD:  tbn  ta i  f r  €  N  sao  cho
k

l@e,rill S D r?,ll"ll) ellll"*),pllvdi moi (e,rh) e \ x D2\
z = 1

ducr. c chf'a trong Wu,v.

ThAt v6,y, ndu c e YGil khi d6 tbn tai /c € N sao cho

k n k

| @p,,h\' s ( L, 
""ll"P 

ellll"?',t\ | ) 
" s (L r- ",f I I t "[' 

) r I l' )
n : l  n : l

fr
. ( I z-" "f) ll"l? til') : lkip, p)l l(b;,b,,,b)l

n = I

v6i moi (e,rl i  € Dr xD2, nghia l i c € Wu,v.

4. QUAN H$ Cnre rO pO 16 V.f tO ro r1

Tir Dinh lf 2.1vi Dinh lf 3.f ta c5 nsay

HQ quA 4.1. Ndu D;ltt,], a : 1,2 b/" cdc kh6ng gian khl metric, thi ru C tf

Chil { 1"2. Trong [5] K. Schmiidgen d5, dua ra thf du chrfrng td rXng: c6 mQt kh6ng
gian con tuy6n tinh trri mqt D vi m6t 0*-dai sd I sao cho tr6n t n(D , D\ ta p6 hgi

v7
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tg dbu tr6n c6c tip tr - bi ch{n cda D khr{c v6i t6 p6 chin nQi li6n kdt. Luu f rlng
trong trulng hqp Dr -, Dz = D vir h - Az : A ta c6: t,tre"(h,Dil : t,n(D,D')
vi 16 (tuong ritrs ry) li, sg m& rQng crla t6 p6 hQi tr1 dbu tr6n c6c tfp ta bi chXn
(tucrng irng, t6 p6 ch{n nQi li6n kdt), tlibu d6 cffng chfrng td rXng n6i chung ft f tf .

Dinh lf sau d5,y cho ta mQt tlibu ki6n dt dd tb : r!

Dinh ly 4.3. Ndu D;lts,l, , : 1,2 I?., cdc kh6ng gian Montel kh| metric, thi
tb : tI.

Chtng minh.

Gii sr! ring t6 p6 tlb thi ts, duo. c sinh b&i h9 c6c n&a chudn (ll"['l (.)ll),.,
trrong ftng, i : 1,2 c6 cdc tfnh chdt: (i), (ii) v}, (iii) crla Bd db 1"2. Ta chl cbn
chfrng minh rXng U(e,n) c V (2e").

G i l s t r r l ng tbn ta i c€  U( r " )  nhung  r (V (2e , ) .  Kh id6 ,  do r€  U(e ,n )  n6n

lbp,,D' = 
F, "^llol!ellll"f\,41 (1)

v6 i  mo i  (p , rh )  e  DrxDz.  Do x (V(2eo)  n6nv6 i  m5 i  f  E  N tbn  t+ i ,p )x€  Drv i t "
tb* € Dz sao cho

k

l( 'po,'hn)l> 
,=L^ze"ll"fJ)eoll 

l l"l?*oll. Q)

BXng c6ch chudn h6a ta c6 thd git thi6t ring pk, $k duoc chon sao cho
l(rpr,rh*)l: L v6i moi k € N. Til (z) suy ra rH,ng:

- N6u fr < n., thi

l l"{})erl l l lo,f)toll J max {l l"{})e,l l l l"f),ptl l ; i :1,".",", - r}

- N 6 u k l z , t h i

llolPeoll ll"P,holl s +
l en

B&i th6 v6i n cd tlinh

sup llaf ),p,,ll llol?)rh*ll S u^
k€N
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trong d6

- - - , [  I  - r r ^ ( r ) . 1  
' ]

M|= * l z"; r uun , ,tli.'11"3)''t\ ll, r : 1,2,' ' ' ," - tl"

'Ltc 
tl6 ta cfing .6llpr,;; 1"['?)/rll S Mov6i msi /c e N "e llr/rll ll"i,])eoll S

Mn v6i moi lc € N. Nhuns ") jEfu llprll = c + o 
"u Ei,llt/'rll 

: d,* o, n6n tr) d6
ta c6:

sup llof),p kli S M+ vi, .up l[oj])r/rll S rvr++
k€N /d€IV

nghia li,, diy (pr)rew bi ch{n trong Dtltt,] v}u dey (r/r)re,v bi.hiq trpng Drltn"l.
Do D;fta,l, i : 1,2lit"c6c kh6ng gian Montel, n6n tbn tq,i diy con (?x,,rhxt),ey
crla diy (pi,rh*)nerv'hQi tu tdi phbn tr! (po,rlro) € D1 x Dz. C6 dinh s6 m € N,
n6u /c" ) rn, thi tt (2) ta c6

t r-llo[')po, ll llul?,h;,il . ; 
.

n : 1

Cho /c, -----+ oo ta c6

f  ,^lol)poll l l , l ; ' )uoll s ;
n : l

Vi rn tty f, n6n ta suy ra

D r,llo!t)eoll llof\rt oll= ;
n : I

Tt c6ch xiy dgng cic d6y (srr) 
"; 

(th*) a ca

(3)

l ( rpo,rhdl :1 Vk € l r .  Dibu ni ,y k6o theo l ( rpo,do) l  :  t .  (4)

Kdt hqp (s) vn (4) ta c6:

oo

I "l loil)eoll 
l l"[ l),boll < l("po,'/o)l.

It:L

Dibu niy m5,u thuSn v6i (1), vi th6 ta c6 ty C 116.
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Ctrng vdi hQ qul a.t ta c6 tlibu phli chring minh.

Lli c6m on. T6c gii xin biy td ldng bi&, an c&a minh ddi v6i Gii{,o su
K' Schmtdgen, nguli tl5 grli cho nhfing c6ng trinh chl d6n tld vidt bili b6o niy.
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