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LOI CAM ON

Loi dau tién trong luan van nay, toi xin giri dén PGS.TS My Vinh Quang, ngudi thay da tan
tinh huéng dan va hét 1ong gilp do toi trong sudt qua trinh hoc tap va lam lun vin, long biét on
chéan thanh va sau sic nhét.

T6i ciing bay to long biét on sau sic ddi v6i quy thady PGS.TS Bui Tuong Tri, PGS.TS Bui
Xuan Hai, TS Tran Huyén, PGS.TS Lé Hoan Hoa, c6 PGS.TS Pau Thé Cap, quy thay da truc tiép
giang day, trang bi cho t6i kién thirc co ban 1am nén tang cho qua trinh hoc tap va nghién ctru.

T6i vo cting cam on Ban Giam Hiéu, quy Thay C6 khoa Toan-Tin, quy Thay C6 Phong Sau
dai hoc Truong DPai Hoc Su Pham Thanh Phé HO Chi Minh di tao diéu kién thuén lgi cho tdi duogc
hoc tap va hoan thanh luan van.

Cudi clng, t6i xin cam on gia dinh, nguoi than, ban bé va ddng nghiép da dong vién, gitp do

va tao moi diéu kién thuén loi cho toi trong subt qua trinh hoc tap va hoan thanh luan van nay.

Binh Dwong, thang 9 nam 2011

Nguyén Tri Thanh
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MOT SO Ki KIEU

: Tap cac sd nguyén p-adic.

: Tap cac phan tir kha nghich trong ¢,

: Truong sb p-adic.

: Truong s6 phirc p-adic.

: Chuan thong thuong.

: Chuan p_adic.

: Chuén trén bao di, bao dong.

: S6 mil cta p trong su phan tich a thanh thira s nguyén t6.
: Hinh cau mé tim a ban kinh r trong @ .
: Hinh cau dong tam a béan kinh r trong o .
: Mit cau tdm a ban kinh r trong @ ,.

: Nhom gid tri cua truong F.

: Truong thang du cia truong F.



LOI NOI PAU

Giai tich P_adic 1a chuyén nganh méi cta Toan hoc dang phat trién va ¢ nhiéu Gmg dung, dic
biét trong Ly thuyét s6 hién dai. Vao nhiing nam 40 cta thé ki 20, giai tich P-adic phat trién manh
m¢ thanh mdt chuyén nganh doc 1ap nho vao viéc phat hién nhiing mbi lién hé su sic cua giai tich
P _adic v&i nhiing vAn dé 16n cta s hoc va hinh hoc dai sd.

M&ét chuén |Q F—i duoc goila chuan phi Archimede trén truong F néu théa man diéu kién

manh hon (i) 1a (iii*) : |X+ y| < max{|x|,y|}.

Mot trudng voi chuan phi Archimede c6 nhiéu tinh chat la, dic biét ma chuin Archimede binh
thuong khong cé. Vi du nhu nhom gia tri va dic biét 1a trudng thing du cia trudng v6i chuan phi

Archimede 1a nhiing khai niém chi co trong trudng véi chuan phi Archimede .

Chinh vi vy ma ching toi chon dé taii “ Nhém gia tri va trudng thiing dw ciia chuin phi

Archimede ” dé co thé tim hiéu, kham pha va nghién ciru thém nhiing tinh chét tha vi cua no.

Luan vin s& lam sang to hon cic nhoém gia tri va truong thing du ciia trudng v6i chuan phi
Archimede. Cu thé nghién ciru méi lién hé giita nhoém gia tri va truong thing du cta 1 trudng voi
chuan phi Archimede v&i bao dii va bao déng dai s6 cua nd. Thay rd ing dung nhom gia tri trudng
thang du trong viéc nghién ciru cac trudng vaoi chuan phi Archimede, dic biét 1a khai trién thanh
chudi va khao sat sy ton tai truong v6i chuan phi Archimede véi truong thang du va nhom gid tri

cho trudc.
CAu trac cta luan van duoc chia thanh hai chuong:
Chuong 1: Kién thirc co ban

Chuong nay ching toi sé trinh bay céac kién thirc co ban vé giai tich p_adic chang han nhu
chuan trén mot trudng, cac tinh chat chung, dic biét 1a khai niém chuan phi Archimede, xay dung
truong p-adic,khai trién p-adic ctia phan tir trong © , va mot s6 tinh chat can thiét cho chuwong sau.

Chuong 2: Nhém gia tri va truong thing du ciia chuan phi Archimede.

Trong chuong nay ching t6i s& chi ra mbi lién hé giita truong thang du va nhoém gia tri cia
mdt trudng véi chuan phi Archimede véi bao dii va bao dong ciia nd. Ung dung céc trudng dinh
chuan dé khai trién thanh chudi. Dic biét xdy dung mot truong véi chuan phi Archimede véi nhom

gid tri va truong thang du cho trude.



Tuy d4 c6 nhiéu c6 gang, nhung do kha ning con nhiéu han ché nén khong tranh khoi nhiing
thiéu sot, chung toi rat mong nhan duoc sy thong cam va nhitng gop ¥ chan tinh cta quy thay gido,

cd gido cung tat ca cac ban.

Binh Duong, thang 9 nam 2011.

Nguyén Tri Thanh



CHUONG 1: KIEN THUC CO BAN
Trong chuong ndy chung toi s& trinh bay cac kién thirc co ban vé giai tich p_adic chang han
nhu chuan trén mét trudng, cac tinh chit chung, dic biét 1a khai niém chuan phi Archimede, xay
dung truong p-adic,khai trién p-adic ciia phan tir trong © , va mot s6 tinh chat can thiét cho chuong

sau. Pa sd chimg minh trong chuong nay déu dugc bo qua va ngudi doc c6 thé dé dang tim thiy
chung qua céc tai li¢u tham khao.
1.1. Kh&i niém co ban :
1.1.1. Pinh nghia.

Cho F la mot truong. Anh xa ‘q F—i duoc goi la mot chudn trén F néu théa cdac diéu kién
Sau:

i)|x| >0,Vx e F|x| =0 x=0

ii)|xy| = |x||y ,Vx,yeF

iii) x + y| <|x

,Vx,yeF

+ | y
Vidu 1) F=j vF=go, giatri tuyét d6i thong thuong 13 chuén trén F
2) F=£ , médun ctia mot sd phtrc 1a chuan trén F
3) F la mot truong. Xét anh xa:
‘q: F—j
{1,x 20
xa \x\ =

0,x=0

D@ thay |§j 12 mot chuén trén F, goi 13 chudn tim thuong.

1.1.2 Chay.

Cho |g 1a mét chuan trén truong F. Ta dinh nghia hAm  d: FxF —> |

nhu sau: d(x,y)z‘x—y

,Vx,yeF.

Do |d 12 mdt chuén trén F nén ta d& dang kiém tra dugc d 1a mot métric trén F va do do (F,

d) 1a mgt khong gian métric.



1.1.3. Dinh nghia.
Cho ‘g.l ‘qz la hai chudn trén truong F. Ta néi rang hai chudn nay twong drong néu {x} la
day Cauchy theo chudn ‘g‘l khi va chi khi {x,} la day Cauchy theo chudn ‘g.z

M, —>+00

Chu y rang {x } 1a ddy Cauchy theo chuan g, nghia la: |x, —x, [ 2222250 Hay véi

Ve>0,dn, ¥ :Vn,m>n0,‘xm —-x,|<¢&

1.1.4. Dinh ly.

(Céc diéu kién dé chuan tuong duong)

91’

1<1 khi va chi khi ‘x‘2 <1

Cho F la mot truong; q2 la hai chudn trén truong F. Cdc diéu sau la twong dwong:

1) VxeF,

X

2) VxeF,

X

<1 khi va chi khi |x|, <1
3) dc>0,cej :‘v’xeF,‘x‘2 =‘x‘f
4) Cdc t6pé sinh boi |¢ va |d, 1a tring nhau.

5) ‘ql twong dwong voi ‘gz (‘ql : ‘qz)

Chirng minh.
1:2)‘v’xeF,‘x‘l£1, ta s& chimg minh ‘x‘zﬁl. That vay, gia st nguoc lai ‘x‘2>1, khi d6

1 1 .1 : ey ik
= =75—<1theo (1) tacéd ——<1 suy ra |x|, >1 (méu thuan véi gia thiét ) nén ‘x‘z <1. Lap luan

X2 |X|2 |X|1

tuong tu ta cling co |X|1 <1 néu Mz <1

Vay |x|, <1 khi va chi khi |x|, <1
2:>1)‘v’xeF,‘x‘l <1, ta s& chimg minh ‘x‘z <1. Gia st ngugc lai ‘x‘z >1 Vi ‘x‘l <1 nén theo (2)

1

I _ 1 _
2 ‘x‘z

X

taco |x|, <1 suyra |x|, =1. Khi d6 1

nén theo (2) ta cé 1

— <1 hay |x| >1 (méu thuan gia thiét) do d6 |x|, <1
X

1



Tuong ty ta cling ¢6 néu |x|, <1 thi |x|, <1
Vay |x|, <1 khi va chi khi |x|, <1
1= 3) Ta xét hai truong hop
Trudng hop néu c¢6 mét trong hai chudn 1a tam thuong ta s& chimg minh chuan con lai ciing
tam thuong. Gia sir |d 1a tam thuomg. Khi d6 voi VxeFJx| =1. Gia sir [x[, #1, thé thi |x| >1

hoic Mz <1
Néu |x|, <1 thi theo (1) tac6 |x| <1  (méu thudn gia thiét)

l =L<1 , Suy ra l
2 |x|2 X

Ngugc lai néu x|, >1 thi
2 X

<1 do do |x| >1(méu thuan)

1
nén|x|, =1, tac 1a |g =|d,. Hay c = 1.

Trudng hop néu ca hai chuan déu khong tim thuong.

X

Khi d6, 3x, € F:|x,| >1 suyra |={ <1nén |=| <1 dod6 |x|,>1

1 2

bat a:‘xo‘l,b:‘xo‘z,a>0,b>0. V&1 moi xeF*, gia su |)c|1 :a"‘(azloga|x|). Ta s€ chung minh

m

|x|2=b“. That vay, Vr>a(ren) ta co a" >a”. Gia su r:ﬂ,(m,n)zl. Khi d(’)|x0|];>|x|1 suy ra
n

~—| <1 theo (1) taco

0

m
ol > ] <t oo o <] hay o, <p <l =1

m
X
1 012

Chon day {r,}ca,n, >a:n, >a suyra |x|r >|x|, = x| 2|x|, < |x|, <b

Tuong tu ta chung minh dugc ‘x‘z >b”* . Vay ‘x‘z =b”

Khi do, ‘v’)ceF>k,|)c|2 =b* :(alogab]“ :(a“ )logab =|x|f,c=10gab>0.

3=5)Gia sit {x,} & ddy Cauchy theo chuén |d . Khi d6 |x, —x,| —"2"=T0 suy ra

¢ m,n—»+00
— b
|xm xn|1 —————0

M, n—>+00

nén |x,, —x,|, 0 hay {x,} la ddy Cauchy theo chuan |d .



5:>1)VxeF*, x"

x| <1 suy ra

1—>0 nén {x"} la day Cauchy theo chuan |g suy ra {x"} I

day Cauchy theo chuan |d,nén |x"! —x" x"

X

—0suyra
2

x—1\2—>0, ma || <1 suy ra x=1 do do
2

[x—1,#0 hay |x"

—0
2

Taco |x"

) <1 (v6in di 16n) suy ra |x|, <1. Tuong ty ta cling c6 |x|, <1=|x| <1

Vay |x|, <1 khi va chi khi |x|, <1

3=4)Tacod Bz(a,r):{xeF:|x—a|2<r}:{xeF:|x—a|f<r}

1 1
={xeF:|x—a|1 <rc}=B(a,re)

Khi do,VAer,,Vac A,Ir>0:B/(a,r)c A<= 3Ic>0:B,(a,r')cAsacr,
Vay 7, =71,

4=1) Giast xeF, x"

x\l <1. Thé thi

— 0 suy ra x" —0Otheo 7,
1

ma 7, =7, nén x" —0 theo 7,. Khi do, |x"

) —0nén |x|2 <1
Tuong ty, néu |, <1 thi [x] <1 .

1.1.5. Pinh nghia chuan phi Archimede .
Cho |d 1a mot chuan trén truong F. Chuan | dugc goi 1a chuan phi Archimede trén F néu
n6 théa thém diéu kién:

y.Vx,yeF

2

(iii") ‘x +y‘ < max{‘x

Chuan thoa (iii) nhung khong théa (iii’) duoc goi 1a chuan Archimede.
1.1.6. Vi du vé chuan phi Archimede.
Vi du 1: Chuan tam thuong trén trudng F 14 chuan phi Archimede.

Vi du 2: Néu K 1a truong hitu han thi moi chuan trén K déu tdm thuong, vi vay no la chuén

phi Archimede.

1.1.7.Ménh dé.



Cho F 1a mdt trudng v6i chuén phi Archimede |d.
i.Vx,yeF,|x|=]y| thi |x+y|=max{)x|,|y}. Nghia 1a, moi tam gidc déu cén trong
khong gian métric sinh boi chudn 9.
ii. Céc tap

B.(r)={xeF:|x—a|<r}
B,(r)={xeF:|x—a|<r}
S.(r)={xeF:|x-a|]=r}

la cac tap vira dong vira ma.
iii. Moi diém thudc hinh cau déu 14 tim ctia n6. Nghia 1a, Vb e B,(r) = B, (r) = B,(r)

iv. Day {x }c F la day Cauchy < lim

X = X,| =0
v. Néu {x } la ddy Cauchy. Khi do,
+) néu x, -0 thi |x,|—>0
+) néu X, >¥ 0 thi {x } 1a ddy dung.Nghia 13, IN:Vn= N, |x |=|X, .| =[|X,..| =L
Chirng minh.
i) Khong mét tinh tong quat, gia st |X|>|y|. Khi d6,

|x+ y|£ max{]x|,|y|}=|x| = |x+ y|£|x| (1)
Mit khac,

x|z|x+y—x|£max{|x+y

X

b b

}ma |x|>|y| nén max{|x+y

x}=|x+y|

Do do |x| < |x+y| (2). T (1) va (2) suy ra |x+y| =|x| =max {

X

|}

if) RO rang B (r) 1a tap mé. Ta chi con phdi chimg minh B (r) 1a tap dong,

tiC Vx ¢ B (r), ta ching minh 3¢ >0,B (r)nB_ (&)=< .
That vay, chon ¢ =%, giast 3y eB,(r)nB, (%) ta suy ra

|y—x|<% va ly—al<r

Khi 4o,

x—a|=|x-y+y-a|<max{x—y||y-a}<r < |x-a<r suy ra xeB,(r) (mau thuan) nén
B (r)mB_(¢)=¢. Vay B (r) la tap dong.



iii) Vb e B,(r) ta chung minh B,(r) =B, (r). That vay,

VxeB,(r) < [x—a)<r<[x—b+b-al<r nén max{]x-b|b-al}<rma |pb-a<r do do

|x—b| < r khi va chi khi xe B, (r). Vay B,(r) = B,(r)

iv) Gia st {x} la day Cauchy. Khi d6, V&>0,IN:Vvn>N,

X —X,|<& suy ra

lim
n—o0

Xn+l_xn|:O'

Nguoc lai, néu lim|x,,, —x,|=0 thi V&>0,IN:¥n>N,|x,,—X|<&

n+1
Véimoi m,n> N, gid sir rang M >N ta co

X =X | = X = X+ X = X +L X =X [ S max{]x, — x| L X - X F<e

suy ra |x, —x,|<e& . Vay {x }la ddy Cauchy.
V) Néu x, -0 thi |x,—0]=|x,| >0
Néu x, >5 0 thi X, > 0 nén 3&>0 va déy con {n }sao cho |Xnk|<5- Mat khac, {x.} la
day Cauchy nén 3N:vm,n>N,|x —X |<¢. Ta s& chung minh |x |=|x,.|=L ,¥m>N. That vay,

c6 dinh >N, ta e [x,|=|%, —Xp, +Xn | =max{{x, —xp |,|[xn [Htheoi) =[xy |, vm >N

Vay {x } 1a day dung. .

1.1.8. Binh ly.
(Cac diéu kién tuong duong cta chudn phi Archimede)
Cho F la mot truong, ‘q la mét chuan trén F. Cdc diéu sau la twong dwong:
) ‘g la chudn phi Archimede
i) ‘2‘ <1
iii) ‘n‘él,‘v’neN ={n=n.1/ne¥,1 donvicuaF }
IV) N bi chan. Nghia la, 3¢>0: ‘n‘ <c,VneN
Chirng minh.

1

2

i =ii) ta co [2|=|l+1|<max{|l

}=1suyra [2|<1



ii = iii) Véimoi neN, gid st n=a,+a,2+a,2* +L +a,2° v6i 0<a <1,2° <n<2*"' Khi g,

‘n‘z‘a0+a12+a222+L +a2’ 25

S‘a0‘+‘a1H2‘+‘a2H22‘+L +‘as

2% <s+1 (vi

31+|2|+‘22‘+L + 2<1)

Vi moi ke¥ , gid sit 1t =b,+b2+b,2* +L +52",2"' <n* <2°* thi ‘nk‘ﬁt+l. Tacd n<2 suy
ra n* <206V ma nk >27 nén 27 <26k do d6 1< (s+1)k
Khi d6 7+1<(s+ 1)k , mit khac ‘nk‘St+1 nén ‘nk‘S(S+1)k suy ra \n\s’\‘/m(‘/?
Vay |n|<1 khi k— o
iii = iv) Hién nhién

iv=1) Véimoi ne¥ ,taco

‘x+y‘n =‘(x+y)” = iC}’;xky”_k < i‘C,’fok y”_k‘
k=1 k=1
maN bichinnéncod ¢>0: C,li <c,do do ‘x+y‘n S(n+1)c(max{‘x , y})n suy ra
‘x+y‘£w”/(n+1)c(max{‘x,y}) nén |x +y|< max{|x|,|y}}(n — o). .

1.1.9 Hé qua.
Néu F la truong déic sé p thi moi chudn trén F déu la chudn phi Archimede.
Chirng minh
Véimoi meN,tacd m=pg+r,0<r<p-1suyra ml=pgl+r.1=r.1. Do do,
N ={0,1,..p—1}

suy ra N bi chan. Vay moi chun trén F déu 1a chuan phi Archimede.
1.1.10. Ménh deé :
i [x] 1a vanh cac da thuc cia X va j (X):{S:% f.9€i[x].0 7&0} la truong céc phan

thirc cua X.



) at |f] 0 f=0
Liy peR,p>1,dat|f|=
pERP pdegf 20
. f 5 f |f|
Véi s=— ej (x), dat |s|=|—|=+— ,g#0

Khi d6 |d 1a chuan phi Archimede.

1.2. Xay dung truong sé6 p_adic
1.2.1. Dinh nghia.

Cho p 1a mot s6 nguyén t6 c¢b dinh. Voi mdi x ea \{0}, ta ludn co

[ m[m,neﬂ:,(m,n):lj
‘n{(m,p)=1,(n,p)=1

a goilap _s6 mii cia x, ky hiéu ord,(x)=a . Quy uée: ord,(0)=w,0ta=w.

1.2.2.Ménh dé

Cho p la mét s6 thuc théa 0< p <1 va p la mét s6 nguyén t6. Anh xa

4,0 >

xa ‘X‘p :pOI"dp(x)

la m¢t chudn phi Archimede trén & véi quy wée p™ =0

1.2.3. Ménh @é.

Voi moi s6 nguyén to p, ta co chuan

1 ord,(x)
‘x‘p :[EJ ,Vxen

Chuan ‘qp duoe goi la chudn p _ adic hay chudn p.Chuan p la chudn phi Archimede.

1.2.4.Dinh ly Oxtropxky.
Moi chudn khéng tam thuong trén o déu twong dwong véi gid tri tuyét doi théng thuwong hodc

la mot s6 nguyén t6).
o guy



1.2.5. Xay dung truong sb p_adic @ .

Tur dinh 1y Oxtropxky ta thdy moi chuan khong tim thuong trén & déu twong duong véi gia
tri tuyét dbi thong thuong |ghodc 1a chuan phi Archimede 9, (p 1a mot sO nguyén t6).Mat khac, ta

biét rang lam day du o theo |g ta dugc trudng so thyuc | .

Vay lam day du o theo |g ta s& duoc trudng mGi ma ta goi 1a truomg céac sb p-adic @ _.Cu
y y ; g g g p b

thé ta xay dung nhu sau :
Xét |d 1a chudn p _ adic trén o ; [x|= (%)Ordp(x),we o . Ky héu S 1a tap tht ca céc day
cauchy trong @ theo chuan |g. Trén S xét quan hé twong duong ~ cho nhu sau:
Wx 3y B gx -y} lim(x, - y,) =O0.

Ky hi¢u & = % = {{x_n}:{xn} Cauchy trong @ theo |gj} . Ta s& trang bi hai phép toan cOng va

nhan cho & dé né tré thanh mot trudng.

Phép cong: Vx={x},y={y,}en Xty ={%+Y,}

Phép nhan: Vx={x },y={y,}em ,, xy={x.y,}
Vi hai phép toan cho nhu trén 8 | la mot trudong voi:

Phan tir khong: 0={x_ =0}

Phan tir don vi: 1={x_=1}
Phan tir doi: x={x }=-x={-x}
Phan tir nghich dao: Véi {x }#0 suyra x, 7 0 nén 3N >0:¥n>N,|x|=a=0

Khi d6 day {y, } voi

B 0O,n<N
o= x*n>N

1a mot day cauchy trong & theo chuan

m la phﬁn tu m

d, va dé thdy {x H{y,}=1. Tac phan tir nghich dao cta




Xét 0:o0 —>a | 0(x)={x,=x},Vxer , 0 1a don cau truong. Do d6, ta ¢ thé coi o o .

Véimdi x={x }en ,» ta dinh nghia |x|=lim|x,|. Pinh nghia nay hop ly. That vy,
n—o0
Déu tién 1udn ludn ton tai lim|x|
n—w
+Néu x, —0 thi|x | >0 suyra|x=0

+Néu X, -»0 thi|x |=a=0,vn>N suyra|x|—>a=|x|=a

Tiép theo x| khong phu thugc vao cich chon phan tir dai dién. Gia s x={x }={y } thé thi

X, © Y, nén lim(x, —y,)=0. Mat khic, ta luén cé X, = Yol = %] | ¥4 Uy ra Inim(|xn|—|yn|):0 hay
ol =il

|g dinh nghia nhu trén 12 mot chuan trén @ .- Hon nita, moi ddy cauchy trong (=,|d) déu hoi tu
trong (= ,,|g), tic (2 ,,|d) 1a mot mo rong cua (=,|d). .
1.2.6.Pinh nghia dong du trong o,

Véi a,ben | ta dinh nghia a=b(mod p") & a—-bM" < |a-b|<p™

1.3. Khai trién p _adic cia x trong =
1.3.1.B6 aé

Néu x={x}en thi limx, =x.

X—>00

1.3.2. B6 dé.

Cho xen ,|X| <1 Khids, Vne¥,3Ire¥ |x-r|<p"(re{0.p"-1})

1.3.4. Dinh ly.

Cho xem p,|X|p <1. Khi dé, x ¢6 mét dai dién la {a.} _— théa hai diéu kién

n=1,+o
1) a,e¢,0<a <p"(n=12,..)

2) a,=a_,(modp"),n=12,...

n+1



1.3.2 Khai trién p_adic céa x trong o _
i) Voi xer |x <1, theo dinh Iy 1.3.4, ton tai ddy cauchy {a } trong o thoa hai dieu

kién a e€¢,0<a <p"(n=12..) va a =a_,(modp"),n=12.. d& x={a}. Khi do, véi mdi

n+1

ne¥ taco cac khai trién p — phan

a =bl+b/p+L b p"*, b'=0,p-1

n

a, =b,+bp+L b p"*+bp", b=0p-1
Mat khac, a, =a,,,(mod p") < a, —a,.,,M" nénsuy ra

by +bp+L b ,p"* =b,+bp+L b _,p"*

n

dodo a,=b,+bp+L b _,p"* nén x=lima, :Iimnz_lbi p'=>bp
i=0

n—o n— {2
Tém lai voi moi xem ,|x|<1,3b €{0,1,.., p—1}: X:rib” p", goi 13 khai trién p_ adic cua X
trong ¢ .
ii) Vi x khong thoa diéu kién |X|p <1thi ta s& nhan X voéi mot s p™ thich hop sao cho
x'=x.p" théa man |x| <1.Khido x':gbnp” suy ra x:i:zjomq p', be{01.,p-1.

Cong thuc nay goi la khai trién p _ adic cua X trong @ .



CHUONG 2: NHOM GIA TRI VA TRUONG THANG DU CUA CHUAN PHI
ARCHIMEDE

Trong chuong nay, ching toi s& trinh bay méi lién hé gitra truong thing du va nhom gid tri
ciia mot trudng F véi chuan phi Archimede |g véi bao dii va bao déng cua né.Ung dung céc truong
dinh chuan dé khai trién thanh chudi.Dic biét xdy dung mét trudng véi chuan phi Archimede vai

nhom gia tri va truong thang du cho trudce.

2.1. Nhom gia tri cia chuan phi Archimede.
2.1.1.Dinh nghia.
Kihigu F*:={xeF:x#0}; XcF,|X|:={X: xe X} Nhém gié tri G ctia F 1a nhém con |F"|
ctia nhém nhén céc sé thyc duong j *.

G:|F*|={|x|,XG F}.

2.1.2. Vi du.

Vi du 1. Nhom gia tri cta j

Nhom gia tri cua £

Vi du 2.Nhom gid tri ctia @

*

o}
p

G=

Nhém xiclic sinh béi phan ti p. .

Vi dy 3.Nhém gia tri ca |g trén j (X) (Ménh dé 1.1.10).

G=[i (0 ={lsl s ei *(X)}={B‘; f,gei[X], g;to}:{pdegfdegg}

={p" metj=(p)

Nhom xiclic sinh boi p . o



2.1.3.Dinh Iy.
Hai chudn |d,.|d, trén F twong diong nhau thi cac nhom gia tri Gy, G, ddng cdu véi nhau.
Chirng minh.

Tir dinh 1y 1.1.4. chuong 1, taco : |d, |gj2<:>|x|2:|x|lC ,Vxe K (c>0)
G,={a=|x,,xeF} suyra G2={b=|X|2,XEF}={b=|X|1C,X€F}={ac,a€Gl}

Hai nhém G, G, dang cau véi nhau qua phép dang cau.
f: G—>G,

a a a®

2.1.4.Dinh nghia.
G la nhém gid tri cua chudn phi Archimede trén trieong F.
+ Chuan trén F la day ddc néu 1 1a diém tu (diém giéi han) cia G.

+ Nguoc lai, chudn trén F 1a roi rac néu 1 khong la diém tu (diém co ldp) cua G.

2.1.5.Dinh Iy.

1.Chudn trén F la day ddc khi va chi khi nhém gid tri G triv mdt trong i *. 2.Chudn trén F 14

roi rac khi va chi khi nhém gia tri G la nhom xiclic G=(p) (p>0).
Chirng minh.
1.
<) Nhém gié tri G tri mat trong | * thi 1 13 diém tu cia G nén chuan trén F 1a day dic.
—) Chuan trén F 13 day dic, khi d6 1 1a diém tu.

Taco:néu a,fej l<a<p thi Yo <mfp (1) véi n>,8a

2
.That vay,
—a
B =la+(B-a)] >na"(f-a)>a"™ < Ya <yfp.
Bay gio, ta chimg minh rang voi moi khoang s6 thuc [a,f),1<a<p déu chira it nhat mot

phan tir cia G.

Do 1 1a diém tu cia Gnén véi e =%a IxeG:l<x<¥a



( Trong khoang (1-¢,1+¢), néu 3y e G ma 0<y<1 ta lay x :%: x>1).

Goi n 14 s6 16n nhat sao cho 1< x<a nghiala "Ya <x<Ya
g

Khi d6 "Jo <x<mfp suyra @ <x™ < B.Nhuviy Jy=x""eG va ye[a,p)

Cubi cing, néu 0<a < <1 thi ta xét khoang (l,l} (l 1 >1)

pa| Ba
, . . ! 1 s 1 1 1.1
Theo chiing minh trén, JyeG:=<y<— Khidd x=—eG suyra —<=<— hay a<x<p.
p o y B X «a

2.
<) Néu G=(p) (p>0) thi = min{|1—p|,‘1—l‘} ta c6 khoang (1—¢&,1+¢) khong chua
o

diém khac 1 ctia G, nén 1 khong 13 diém tu cua G
Vay chuén 14 roi rac.
—) Chuan trén F 13 ri rac,khi d6 1 khong 1a diém tu ( diém co lap).
Néu chuan 1a tdm thuong thi ménh dé dang
Néu chuan 1a khong tam thuong,

Trude hét ta chimg minh rang :

~ v oae R A 14 , Ar A £ « g0 R .o X X
VaeG,a>1 cling 1a diém co 1ap cua G. That vay, néu a la di€m ty thi : ge G,g;tl

va Xe (1—5 A+ ﬁj suy ra 1 12 diém tu (mau thuan).
a a a

Tur két qua trén ta suy ra [1,a] chi ¢6 hiru han gi4 tri cia G nén ton tai gia tri nho nhat pe G, p>1.
Ta ching minh G= <p>. Ta xét 2 trudong hop :

Pau tién ta xét truong hop VxeG,x>1.

Khi d6 1<p<x suy ra dne ¥ :pn < X<pn+1

nén 1< < p dodé = =1
P P

£ X A 2 T I R ) A A
(Néu — >1 mau thuan véi gid thiét ctia p nho nhat ) nén x=p" (ne¥)
P

Tiép theo ta xét truong hop xeG,0<x<1



Khid(’)%>1.Apdungchtmgminhtréntacé%:p“ (ne¥) nén x=p" (ne¥)

VéyG:{pm,me¢}:<p>. .

2.1.6.Hé qua .

Cho |d, : |d, trén F. Khi do :
. |d, 7oi rac khi va chi khi |d, roi rac.

. \d, day dac khi va chi khi |d, day ddc.

2.1.7.H¢ qua.
Cdc chudan sau ddy 1 roi rac :

e Chuan la gia trj tuyér doi théng thuong.
e CA&c chudn trén trwong hizu han.

e Chudn|g tréno.
e Chudn trén truong j (X).
Chuan phi Archimede day dic s& dugc noi dén trong phan 2.4.

2.2. Trwong thing dw cia chuian phi Archimede.

2.2.1.Ménh de.
Cho |g la chudn phi Archimede trén truong F. khi @6 By(1) ={x € F :|X|<1} la vanh con ciia
truong Fva B (1) ={x e F :|X| <1}/a idean t6i dai ciia By(1).
Chirng minh .

N _ _ <1
bau tién ta chang minh B, () la vanh con cua truong F . That vay, voi Vx,y e B,(1) suy ra “j 1
nén [x—y|<max{|x|,|y]}<1  Hon nita |xy|=|x||y|<1=>xy e Bo(l).

Vay B, (1) 1a vanh con cua truong F.

X<l
n

Tiép theo ta chiang minh B, (1) 1a idean t6i dai cia B,(1). Ta co voi Vx,yeB,(1) suy ra{| <1 né
y| <

[x—y|<max{|x|,|y|} <1 do d6 x—y e B,(1). Vay B,(1) la ideal.



Gid sir c6 ideal I ciia B,(1)sao choB,(1) ¢ | < B,(1)

Khi d6 ton tai xe 1, xe By(1) nén |x|=1 ,[x*|=1 . Ta chimg minh | =Bo(1).
That viy, Vxel,x'eBo(l) suyral=(x")xelnén | =Bo(l)

Do 6B, (1) 1a idean ti dai ctia B, (1).

Viy vanh thuong k = %o @)/7 (0 14 truomg .
0

2.2.2.Dinh nghia.
Truong F, = B, (% 1 la trwong thang du cua truong F.
0

2.2.3.Vi du vé trudng thing duw.

Vidul: Truong thang ducla & .

Tacd:Bo()=¢ ={xen :|x|<1}
¢ ={xen :|x=1}
B)=M, ={xen :|x <3}

M,=¢ \¢ =p¢ .

That vay, vx=pae p¢ ,|x|=|pa|=|p||la|< p* <l=xeM , = pt <M.
Nguoc lai, vxe M gid st |[x|=p"(me¢). Do |x|<1 nén m<-1suyra|x/<p™.

1
X msp—_:1<:>|c|£1<:>Ce¢ .

p| P

11 , X ,
Mait khac, X = pc trong do, ¢ = s Taco [c|=

Tudosuyra x=pce p¢ nén M c pt .

M, la idén toi dai ciia vanh ¢  va truong thang du cua (= ,|d) la:

_¢ ¢

Hon nira truong thang du cia (= ,|d) la F, :%¢ .

Bay gio ta s€ chirng minh ¢%¢ : = % ¢=F .That vay,



xét tuong tmg  f :%¢ _>¢%¢p,a+ p¢ a a+p¢,.Khido fla ding chu vanh.
Pau tién ta ching minh f 1a don anh. Ttc 14 ta phai chirng minh
Va,be¢,a-b=pcept(cet)<=a-b=pcept(cet¢ ). Thatvay, ce¢ thirdrangce¢ .

Nguoc lai, néu ce ¢ , thi C:a_;b suy ra |c|:%gl nén |a—b|< p™ do dé

(a—b)M" nén ce ¢ . Vay f 1a don anh.

Tiép theo ta chimg minh f 13 toan anh.

Va+p¢ e¢%¢ ,Viaet nén azfanp” =a,+ pioanp”*l suyraa-a,= pfanp”*l mat khac
p n=0 n=1 n=1

+zmanp”*leclzp dodé a-a,ep¢, néna+pt =a+pt =f(a+p¢) <= f(a+pt)=a+pt,

n=1

Vay f la toan anh

Cudi cung ta chimg minh f 12 dang cdu. D& dang kiém tra truc tiép f 12 dong cdu vanh. Do 46 f la

dang cdu nén ¢%¢ = %¢ =F,
Vay trudng thang du cia (= |d) la F, = %¢ : o

Vi du 2.
Truong thing du cta i (x) (ménh dé 1.1.10)
Taco:

B,(1) ={hei (x):|h|<1}={0 hay h:%e i (X): % <1}
=0 hay h=—-<i (01" 9" <1j={0 hay h=-—< ():deg { ~degg <0}

={0 hay h:%ei (x):deg f <degg}.

f

g
~{0 hay h:%ei (x): p*9 1499 <11 = 10 hay h:éei (x):deg f —deg g <O}

B, ={hei (x):|h|<B={0 hay h:%ei (X):|—| <1

={0 hay h=%€i (x):deg f <degg}.



Khi d6 Truong thang du cua j (x) 14
:{6 hay h=—:deg f =degg %a (X)}
Cudiclngtacd j ,; i .Thatvay,

Xét twong itng ¢ : Bo(l) — |

h:%ego(l) f=a,x"+a, X" +...+aX+a,

g=bXx"+b X" +...+bx+h

bat ¢(h) = % Hién nhién ¢ 14 anh xa.

n

Dé dang thdy ¢ la dong cau vanh. That vy,

_ X +aXx+a, ., ayx"+al, X"+ +a'| x+a',
b X" +b, X" +bx+hy b', X" +b' X"+ +b', x+b’,

, :go[(anb'm+a‘m b )X™" +...... ]:anb'm+a'mbn _a,  a'

_& 3 )+ e(h
bb' X" 1 bbb o, Mre®)

=g(h)e(h).
R6 rang ¢ la toan cau.

Hon nita ker(o:{h eEo(l):(p(h):O} ={h =%€§o(1) rdeg f < deg g}: B, (1)

Theo dinh Iy Noether : B0D/2 =0 vay ;.1 . .
B, (@)

2.2.4.Pinh ly.
Hai chudn |gl,|q2 trén F twong dwong nhau thi cdc truong thang dw twong vmg FL, FZ? la
nhu nhau.
Chirng minh.

Cho |d ; |d, - Ap dungdinhly 1.1.4:|x| <1< x|, <1va |x, <le (x|, <1

nén E%)(l)z{XE F x|, <1 ={xeF :[x, sl}=§§(l)



By(1) ={xeF :|x|, <1} ={xe F :|x|, <1} = B (1)

B,/ _Bo() _F?.

Vay Fi= = =
W BL(D) BZ(1)

2.2.5. Ménh de.
Néu truong F c6 dic sé p thi truong thang dw F, ciing ¢é ddc s6 p .
Chirng minh.

Néu F codiacsbé p thi p.1=0.Khidé pl=p.1=0.Vay F, clingcodicsép e

2.2.6. Nhan xét .
e Néu F=j (x) thi truong thang du j ,; i .
e Néu F=¢, thi CharF =CharF,=p.
e Néu F =g thi CharF = CharF, =0.

e NéuF=n o thiCharF, = p nhung Char F=0.

2.3. Bao du cua mot truwong F.
2.3.1.Pinh ly .
Cho truong F véi chudn |g phi Archimede.Khi dé ton tai duy nhat truong L v6i chudn |d
va phép nhing i:F — L saocho:
1. Chudn |g cam sinh |d.

2. L day du.

3. I(F ) tru mat trong L.
Chirng minh.
*Sur ton tai :

Goi V la tap hop cac day {x,} Cauchy trong F .Trén V ta dinh nghia 2 phép toan

a4 {Ynf ={X+ Yo}

X Y} =1%o
Khi d6 V 1a mot vanh giao hoan c6 don vi.Dat | ={{x }eV :{x }—>0}cV.

Taco : | 1a ideal téi dai cua V.That vay,



va,,b, el :{a,} >0,{b,} >0 suyra{a,}-{b,}={a,—b,} >0 nén{a,}—{b lel
Va,el {a,} >0 V{x,}eV nén {x,}bichan, dodo {a,}{x,}={ax,} >0
suy ra {a,}{x,} €1 .VayI1a ideal t6i dai cua V.
Hon nita , néu I’ 13 ideal cia Vsaocho 1 ¢ 1'cV
Khi d6 ton tai {a,}e 1", {a,} ¢ nén {a,} -+ 0.Khindulon a, #0, nén ton tai {a,*} eV mal’ la
ideal cua V nén V{x,}eV:{a,'}{x,} eV suyra {x,} ={a,}{a;*}{x,}el' dodo V cI".
Vay I 13 ideal t6i dai cta V.

Mit khac 11 ideal tdi dai ctia V nén L :\% la truong voi cac phép toan :

Ut} +1n) = 1% + Yo} | Ut H{Ynf = %Yo

Bay gio ta chirng minh L 13 trudng can tim

)

Ta c6 chuén Id trén L dugc dinh nghia ‘

= lim |x,|

N—+o0
Chuén trén ton tai va khong phu thude vao day dai di¢n.
Hon nita chuan |d trén L 1a chuan phi Archimede. That vy,

(i) m :0<:>nllrpoo|xn|=0<:>{xn}—>0<:>{x_n}:0
(i) [ b0 | = fim ool = fim x| tim |y, | =[x ][y}

%)

)+ ()

bac biét phép nhing

(iii") ‘

:nlirpm|xn+yn|£ max{ lim [x,|, lim |yn|}=max‘

N—+o0 n—+o0

[

ItF->L=V/I

— 1a don ciu truong.
X a {x}

nén vxeF, |x|:Iim|{x}|=HmH=||i(x)|| suy ra chuan | camsinh |d.

Gia st {X} ,{X},{%}, 12 day Cauchy trong L.Phan tir th n tuy ¥ cta day 1a 1 16p {X}, chua

day {x,} trong F.



vn, 3y, e{xn}saocho|xn —yn|<% Taco : [V = Yol =|(Vim = Xn) = (Vo = %) + (X = X))

11
<MaX{| Yy = X[ Yo = XX = X} < max{a,ﬁ,|xm —xn|}—>0 :M,N —

Viéy déy {y,} laday Cauchy trong F .Do d6 {y, } =x e L .Hon nita,

mn_{yn}

Cubi cung i(F) 1a tru mat. That vay, i 1a don ciu truong nén co thé xem F 1a truong con cua L.

i, ‘

=[x, = ¥a| <= >0 nén {x.], > [y} =Xe L.Vay L diy du

Mit khéc, theo 2) mdi phan tir X € L 1 gidi han cia mot ddy Cauchy trong F , suy ra i(F) (hay F)

tru mat trong L.

*Tinh duy nhdt :

Gia str (L',|d") v6i don chu truong i':F — L' thod man cac diéu kién 1), 2), 3).
Vxe L, ton tai ddy Cauchy {i(x,)} €i(F) sao cho {i(x,)} — x theo Id-
Khi do, ddy {x,} twong ing la ddy Cauchy trong F, day {i '(xn)} tuong (mg la day Cauchy trong
i'(F).suyra {i'(x,)} > x'eL". Taco dang ciu trudong

p:L—>L'
xa Xx'

Hon nira, i'= (i) va |p(x)| =|x||=1im|x,|= x| nghia 13 4nh xa béo toan chuén. e
2.3.2.Dinh nghia.
Truong (L,||d) trong dinh Iy trén (2.3.1) la mét bao dii cua truong (F |d)
Kihiu: L=F
Chuan |ld van dugc ki higu |d néu khong can phan biét.
2.3.3.Dinh Iy.

Cho |ql,|§jz la hai chudn phi Archimede twong dwong trén truong F.Gid sir

(L1||§ﬂl) (L2,||§H2) la hai bao dii ciia hai chudn twong ting. Khi do :

1 L=L,

2., - d,



Chirng minh.

1. Lay x={x,}eL,{x,} 1a ddy Cauchy déi véi |g, trong F.
Vi |d, : |d, nén {x,} ciing 1a day Cauchy déi véi |, do d6 no hoi tu trong L, va |g, =|d (c>0), nén
[ =Xy, = lim[x—X,|, =0 =lim|x—x,[, =[x x,|,
suy ra {x,} — x theo ||d, dodo xelL, hay L, cL,

Tuongty, L,cL . Vay L=L,.
2. VX:meL,||x||1:Iim|xn|1:Iim|xn|Z:[Iim|xn|2T:||x||;. .

2.3.4.Pinh ly.
Néu L = Flthi
1.Nhom gid tri bang nhau G. =G, .
2.Cac truong thing du ding cdu véi nhau F,; L.
Chirng minh.
1.
Ge ={|x|,XG F*} . G, Z{”X”,XE L*}

Vi FcL=G; cG, . Matkhac, VaeG ,a=|x|,xeL*; x=limx, #0 trong d6 {x,} la day
Cauchy trong F. Vi n du 16n thi |x,| = ||
suy ra ||x|=lim|x,|=|x|e G nén G, < G¢. Viy G; =G, .

2.

Bo (L _Bo(l
= Ok L=

Xét anh xa :

9:Bo() > L,

x alg



D¢ dang nhan ra ¢ 1a toan cau vanh.

Hon nita kerqo:{XeEg(l):{T}:a}:{Xegg(l):|x|<1}:BOF(l)

—F
. Bo@®/ . . .
Vay sy b MY Fos L

2.4.Bao dong cia mot truwong.
2.4.1.Dinh nghia.

Truong F la déng dai s6 néu moi da thire f(x) € F[x], deg f >1 déu c6 nghiém trén F.

2.4.2.Dinh nghia.

Cho F la mot truong. Truong K chura F duoc goi la mot bao dong dai so néu K dong dai

s6 va K 1a nhé nht c tinh chat do.
Kihiéu: K=F
2.4.3.Pinh Iy.
Gia sir chudn |g phi Archimede roi rac khong tam thiong trén F véi nhém gid tri G va
truong thing dw F,.Chudn || la chudn phi Archimede cam sinh trén bao déng dai sé F voi

nhom gia tri G_ va truong thang duw Fp.Khidé :

1.G- ={ae i ",a"eGg,n e¥} la tdp cac can bdc n tuy y cua cdc gia tri trong Gg.

2.Fp = ( F, ) trieong thang die ciia bao déng dai sé bang bao déng trwong thiang du.

Chirng minh.
1.

Pat A:{re; r"eGe, ne¥}.TachL'mgminh Ge=A
vreG, ={|x], xeF | >3acF :[uf=r
1
Gia st Irr(e, F)=x"+a,, X"  +...+ax+a, € F[x] ,ne¥ Khido |a|=r=|a|.

suy ra r" =|ag|e Gg nén G. C A.

Nguoclai Vre Adne¥ r"=aeG; nén 3aecF :ja|=a



Xét da thirc f(x)=x"-a eF[X] c6 nghiém SeF suyra f"-a=0nénp"=a dodo |A" =|a| .
1L L

Khi d6 |f|=|ajn =a" =(r")" =rsuyra reG; hay Ac G,

Vay A=G_. o

pat k.=F, E:(Fp)

Bay gio ta s& ching minh K. = [
Pau tién ta ching minh ke < ke . That vay, Va e ke suy ra o =5 B eE,|ﬁ| <1.

A

Giasu Irr(B,F)=x"+a, X" +..+ax+a, € F[x] ,ne¥ nén

pr+a, p . +aBf+a,=0

Xét 7 e F sao cho |7z|:max F*

~(0,2) va G, :||:*|:{|7z|“ n e¢} (dinh 1§ 2.1.5).

Taco Vi=0,12,..,n-1,3k ¢ :|ai|=|7z|ki. bat m=min{k :i=0,1,...,n-1}

-m -m -m ki ki—m
=l fal =l ] =]

<1 Vi=0,1....nén 377 "g; e k¢
Mit khac : 7 "(B" +a, B +..+af+3,)=0

>z "p" +7z"man_lﬂ"’1 +..+7 "af+r "a,)=0

72 "B +x " B t..tm "+ "8)=0

suy ra a = 8 la nghiém ctia da thie f =x"+b,_ X" +..+bx+b, ek:[x] ,ne¥
nén o eke. Vay k. ckg

Cubi cung ta phai chimg minh k. k- . That vay ,

gid sir da thirc f(X)=x"+a, X" +...+ax+a, ek:[x] 1a da thic c6 degf =n >1.
Khi d6 da thitc f(x)=x"+a,_ X" +...+ax+a, € F[x] co nghiém a e F

Dodé a"+a, @™ +..+aa+a,=0 suyra « la nghiém cua

f=x"+a,_ X" +..+aX+a, ek [x] nén o k. . Mit khac || <1. That véy,

Néu [l >1 thi :[o]=0=|

Q" +a,,0" e+ 3|



:max{|a” ,||aiai|| i=0,1,...,n—1}:|a“ =||oe||n >1(1).
Suyra aeBo(l) dodé aek_ nén k; ck_
Véy E:kf ®

2.4.4.H¢ qua.
Nhom gid tri G, trie mdt trong | *.Tir d6 suy ra chudn |d la day déc.
Chirng minh.
Liy reGg, r>1.vne¥,YreG. va ¥r »1,n—odo d6 1 1a diém tu cua G,

suy ra G, tri mt trong | *.Vay chuén |d la day ddc (dinh 1y 2.1.5.). .

2.5. Sw khai trién thanh chu@i.

2.5.1.Dinh nghia.

Cho F la mjt truong voi chudn roi rac. Khi do ton tai 7 € F sao cho |z]= max|F*| ~(0,2)

va G =|F'|= {|;z|“ ‘ne¥ } ( theo dinh I 2.1.5.), |x| la phdn t sinh ciia nhém gia tri Ge.

2.5.2.Dinh nghia.

Cho F la mét truong véi chudn |d phi Archimede roi rac.

Truong thang du F, = BO(% M= {gaa_n} .Goi R= {ao, ai,...,an} tap tat ca cac dai dién cua
0

cac lop trong F, 1a h¢ thing du day du cua F,, nghia la:

+a,=0

+la|=1vi=1.n

+n,n,eRL#L=|n—n|=1hayr =,

+VxeBo(l),3r e Ryx—r|<lhayx=r

2.5.3.Dinh Iy.
Cho F la mgt truong véi chudn |g phi Archimede khong tam thiwong roi rac va m,R nhu dinh

nghia trén.

Moi phan tir xe F,x#0 c6 thé khai trién thanh chudi duy nhat



x=Yar *)

Hon nita néu F day di thi chudi (*) héi tu vé mét phan ti trong F.
Chirng minh.
Dau tién ta chung minh sy tdn tai ctia chudi.

Lay xeF,x=0.Khidotontai me¢ thoa |x|=|z["=|z"| =|z"x|<1

suy ra 3, € R :|7 "x—ay|<1 do do |z "x—ag|<|7| (do |z|=max|F’|n(0,2))

nén |7fl(7fmx—ao)|31- bit x, =7 (7""x-ay), khi d6 x, e F,|x|<1saocho 7 "x=a,+ X7
Lép lai qua trinh cho x, chingtac6 3a € R,x, € F,|x,|<1saocho x, =a, + X,z
Tacd 7 ™x=a,+X7=a,+ (8 +XT) T =8y + 7T + X,7r?

Vi ne¥ theo quynap tacd 7z "X=a,+a7z+a,7° +..+a, 7" + X, 7"

Odiy 8 eR Vi=01..,n ; [ ,|<1 Matkhic |x 7" =|x,,|z""

<1 suyra lim X, =0
do d6 7 "x = iaﬂ‘ nén x= iaﬂi me¢
i=0 i=m
Tiép theo ta chimg minh tinh duy nhat cta chudi .
Giasit x=Yaz =Y b7 (met;a,bcR) thi > (a-b)r =0
i=m i=m

i=m

Tachiacho 7™ dugc (8, —b,)+ @y, = D) T+ (@nep —Ben) T2+ =0

= (a,-b)+@, Db )7+@, 5D )T+ =0

m+l

I
o
U
P
I
o

Vi 7=0(7eB,()) néna_—b =0=a_-b,_
suyra a,=b, (doa,b,eR).

Bang quy nap ta chimg minh duge a_,, =h_,,a

m+11 Dme+2 =

Vay su khai trién cia X 1a duy nhat.

Cudi cung néu F day du

Taxétday {x,}, X, =§ai7fi voi a,,a

i=m

a €i va me€.Taco

m+1? 'm+2 e



n+1 n+l n+1
+ ™

|Xn _Xn+1|: -0

=81/}

an+17z- = |an+1|

Do d6 day {x,} 1a day Cauchy trong F day du nén hoi tu vé 1 phan tir trong F. e

2.5.4.H¢ qua.

Néu X <1,x=0 thi X=ag+a7z+a,7°+....
2.5.5.Dinh Iy.
Cho chudn |q phi trén truong F.Khi d6
1.Chuan 1a roi rac
F compact dia phuvong khi va chi khi
2. Truong thang du la hitu han.

Chirng minh.
=)

F 1a compact dia phuong. Lay x € F saocho|x|>0
Trudce tién ta chirng minh chuén 1a roi rac. That vay,
Gia st rang trudng thiang du F, = {6,Z,x_2...} 14 v6 han, trong d6 |x,|=1Vn
va vmen:x, #x, hay|x, —x|=1
VI [xx, | =[X|[%,| =]X| nén x.x, e Bo(x) ¥n
Xét day {x.x,} trong.Taco Vm = n:|x.x, —X.X,|=|x||x, —X,| =[x/ >0
do do day {x.x,} khong c6 day con hoi tu.
suy ra Bo(|X|) khong compact (mau thuan F compact dia phuong)
Viy truong thang du F, 1a hiru han.

Tiép theo ta chimg minh truong thang du 14 hitu han.
Gia sir chuan 1a day dic khi d6 1 1a diém tu cia nhom gia tri G..
Khi do ton tai ddy tang {a,} —>1, a, €G Pit a, =|x,|,x, € F, |x,|<1

Vi [x.x,| =[X|[%,| <|x| nén x.x, € Bo(|x]) ¥n



Xét day {x.x,} trong Bo(x|) taco

M <N = XX = XXy | = XX = X, | =X Max {[ |, %, |}
=|x|max{a,,a,} =|x|.a,

m?=n

Suy ra |X.x, —X.X,| = [x| >0 m,n — +oo do d6 day {x.x,} khong co day con héi tu
nén Bo(|x|) khong compact (mau thuan F compact dia phuong)

Vay chuan la roi rac.

Cho chuén |d 12 roi rac trén F va truong thing du F, hitu han.
Ta can chimg minh Bo(1) compact. That vy, truong thang du F, hitu han nén h¢ thang du day di
htru han.
Gia sir {x,} 1a day tdy y trong Bo(1), [x,|<1Vn.Ta ching minh ton tai day con hoi tu trong Bo(1).
Vne¥ , X, =a,, +a,7+a, 7. a eR Vi (hé qua2.5.4.).
Céc phan tir a,, (=0,1,2....) nhan gia trj trong R hitu han nén c¢6 v6 han chi sé n d& a,, bang nhau
va déu bang b, eR.
LAy day con {X,,} cta {x,} sao cho s6 hang dau tién cia mdi phan ti bang b, Trong day {x,,} cac
phan tir a,, (1=0,1,2....) nhan gia tri trong R hitu han nén c6 v6 han chi s6 n dé a,, bang nhau va
déu bang b € R.Nén lay ddy con {x,} cta {X,,} sao cho sb hang thir hai cia mdi phan tir bang b;.

Tiép tuc qua trinh ta c6 Ym e ¥ ton tai ddy {x,} 1a ddy con cua day {Xn1n | 20 cho s6 hang
thir m+1 cua mdi phéan tir bang b, € R .Mit khac ddy duong chéo ctia {X,,} 1a ddy con cua {x,} va
{Xm} —>b=by +bz+b,7% +..... M — +o0. Hon nita |b|<1=>b e Bo(l) suy ra {x,} ¢6 ddy con hoi
tu trong Bo(1) hay Bo(1) compact .

Vay F compact dia phuong. o
2.5.6.H¢ qua.
1. i (X) khong compact dia phuong .

2. Truong thing dw F o v6 han .



3. F khéng compact dia phuong.
2.6. Xay dung mdt trwong véi chuan phi Archimede véi nhém gid tri va trueong thing
dw cho trwéc.
2.6.1. Dinh ly.
Cho tru6e truong F. Khi d6 ton tai I truong véi chudn Phi Archimede roi rac, day dii ma
truong thang du cua no la F.
Chirng minh.
Pau tién ta xdy dung truong cac chudi Laurent hinh thtc trén truong F. Ta ki hiéu 1a F((X)).
Phan tir trong F((X)) ¢6 dang :
f(X)= > aX" (a,eF vaa,=0 voindilon) hay f(x)=YaX"
Ta dinh nghia 2 phép toén sau day :
> a,X"+> b X"=>(a,+b,)X"
(Zanx n)(zbnxn) ::chxn (Cn = Z aibj)

i+j=n

Bay gio ta s& chimg minh F((X)) 1a 1 truong. That vay , d& thay F((X)) 1a 1 vanh véi 2 phép toan

trén. Phan tir don vi 1a 1
Tiép theo ta kiém tra moi phan tir khac 0 trong F((X)) déu kha nghich

f.(X)=a,+aX+....+a,X"+..... (8, #0)
g, (X)=by +b X +.....+b, X" +.....

néu fl(x)gl(x) =1

aghy =1 bo:a(;1
thi b, +ab, =0 N bl:_:‘iobo

Gia str co by,b;,......b, , = Db,

8

Khi d6 ton tai g,(X) thoa f,(X).g,(X)=1. Vay f,(x) kha nghich.



f(X)=a,X"+a, ., X™+a_ ,X™2+.... (a, #0,me¢) e F((X))

m+1 m+2
=X"(@, +a, X +a,,, X%+ ... )
=X".g(X) (g(X)=a,+a, X +a, X +..... )

Theo chtng minh trén ta c6 g(X) kha nghich suy raton tai f 1(X)=X "g%(X) nén f(X) kha
nghich. Vay F((X)) 1a truong.

Tiép theo ta dinh nghia ordf = min{n:a, =0} voimdi f(X)eF((X))

Khi @6 ta dinh nghia chuan trén trudong F((X)) :

10 a,=0Wn
|f|': g—ord f

Khi @6 (F((X)),| |) 12 truong v6i chuan phi Archimede va nhom gia tri la {e" :n e Z}
That vy, ta kiém tra 3 diéu kién
) |f[z0|f|=0e=a,=0Vne f=0

i) Véi f, ge F((X))

Taco ord(fg)=min{n:c, #0}= min{n: Y. (ab) 7:0}

i+j=n
=min{n:a, # 0} +min{n:b, =0} = ordf +ordg

suy ra |fg| _ e—ord(fg) _ e—(ordf +ordg) _ e—ordf .e—ordg _ | f ||g|
i)  Véi f, ge F((X))

Taco ord(f+g)=min{n:a +b, #0}>min{min{n:a, =0},min{n:b, =0}}

>min {ordf ,ordg }

nén |f +g|:e—ord(f+g) Se—min{ordf,ordg}smax{|f|’ |g|}
suy ra (F((X)),| |) 1a truong v6i chuan phi Archimede
Nhom gia trila {e" : ne Z}; (¢,+).

Mot chudi lity thira hinh thire trén F 13 1 phan tir Z a,X" eF((X)) v6i a,=0 (n<0).



Khi @6 tap F[[X]] cta tit ca chudi liiy thira tao thanh 1 vanh con cta F((X)).
Thye té F[[X]]={f e F((X)):|f|<1} 1a qua cAu don vi déng ciia F((X)).
Tiép theo dé chirng minh dinh Iy ta chirng minh F[[X]] va F((X)) day du.
Déu tién ta chimg minh F[[X]] day du. Thét vay, ta lay day { f,} Cauchy trong F[[X]]

fn(x):a0n+a1nx+a2nxz+ """
f,(X) =Dy, +b, X +b, X +......

= e—ord(fn—f

suy ra ”‘)—>O m,n — o

dodé ord(f,—f ) >0 mn—>oc nénVvi, AN, vmn> N, :ord(f, - f )>i+1.

Vay a,, =b, . VO<k<i,vmnxN,
Pat ¢ =ay,  (0<k<i) f(X)=Co+eX +CX %+ e F[[X]]

dodo ord(f,—f)>i+1 ¥n>N; nén f,(X)— f(X)
Vay F[[X]] day du.
Tiép theo ta chimg minh F((X)) ddy du. Ta lay {f,} 1a diy Cauchy trong F((X))

nén ve>0,3N: |f, - fy|<e Vn=N

dods Ve>0,3N :|f|<Max{|f, - fy||fy[l <Max{e|fy[l=A wn=N

-
suyraord(f,)>k (ke¢).Khido {X"‘ fn} la day Cauchy trong F[[X]]
nén theo chimg minh trén ta c6 X *f,(X) — g(X) nghiala f (X)— f'(X)
v6i '(X) =X g(X)eF((X)).
Vay F((X)) day du.

Cubi cung ta chimg minh dinh 1y 2.6.1.
Taxétanhxa: 6: ) aX"a a

D& thy © 1a mot ddng céu tir F[[X]] toi Fva Kero={f e F((X)): |f|<1}.

Vay truong thing du cta F((X)) dang ciu voi F o



2.6.2.Dinh nghia.

Mot tdp con X ciia R goi la sdp thir tie tot néu méi tdp con khéc rong ciia X ¢é phan tir nhé

nhat.
Vi du : Tap hitu han,N,{-3,-2,-1,0,1....... }
Tap con cua tap sap thi tu tot 13 sap thi tu tot.
i ,¢,a khong phai la tap sap thir tu tot.
2.6.3. Bo dé 1.
Cho X la tdp con ciia R.Céc ménh dé sau la twong dwong :
i)X sdp thir t tot.

ii) Méi day trong X c6 1 ddy con ting.

iii) X khong co ddy giam nghiém ngat. (X khong co ay,a,, ... ..... thoa a;>a;>...... ).

Chirng minh.

Suy ra ton tai a, nho nhét trong {an2 , an} Hién nhién a, <a,

<a

Tiép tuc qua trinh ta dugc ddy ting a, <a, .....<a, <a,
Vay moéi diy trong X c6 1 ddy con ting

i) = iii) Mdi ddy trong X c6 1 diy con ting
Gia str trong X c6 day gidm nghiém ngit a, >a, >....>a, >....
Mau thuan véi mdi ddy trong X c¢6 1 ddy con ting.

Vay trong X khong c6 day nghiém ngit.

iii) = i) X khong co6 day giam nghiém ngat
Gia sir X khong sap thir ty tot.Nghia 12 ton tai tip con A khong c6 phan tir nho nhat.
Ly batki a, € A.Vi A khong c6 phan tir nhé nhit nén ton tai a, < a,.
Tuong tu ton tai a, <a, <a,,nén A c6 diy giam nghiém ngat (mau thuan).

Vay X sap thir tu tot.



2.6.4. B dé 2.
i)Cho X la tdp scp thit tir tot, ae X.Khi d6 a la phan tir [om nhat cia X hodc ¢é 1 phan tir a € X
théa a>ava (a,a)NX =0.
ii) Mot tdp sdp thik tw tot thi dém duorc.
Chirng minh.
1)Gia sir a khong 1a phan tir 16n nhét
taxét B={b/be X,b>a}c X .Hiénnhién B =

Do X sép thtr tu tot nén ton tai a'bé nhat trong B suy ra a>ava (a, a') NX=d.

i) X 1a tap sap thir tu t6t
Lay a khong 1a phan tir 16n nhat trong X
Do d6 c6 1 phan tira e X , théa a>ava (a,a)nX =0.
Mat khac 3r, e (a,a") /r, en . Taxétanhxa:

f: X >ao
aar,

Khi do6 f1a don anh. That vay, gia sit I, =1, trongdo r, €(a,a’) /r,ea |, r,e(b,b) /ren
va (a,a)n X =&, (b,b")n X = . Ta chimg minh a=b.

Néu a<b thi a<b<r =r, <a' néntontai be(a,a) X (mau thuan véi (a,a) "X =@). Tuong
tunéu b<a thib<ax r,="r, <b' nén ton tai a € (b,b") N X (mau thudn véi (b,b)n X =) suy
ra a=b nén f'la don anh.

Vay X dém duoc. .

2.6.5. B6 d@é 3.

Cho X, YCR

i) Cho a € R.Néu X,Y la tdp sdp thir tie t6t thi a+X, XUY, X+Y ciing sdp thir t tot va X (-Y) hitu

han.



ii)Cho az,ay, ........ la 1 day trong R théa lima, = .Néu (—o,a,) "X la tdp sdp thir t tot véi moi
n—o0

N thi X ciing la tdp sdp thir tie t6t.
Trong do : —X ={-x:xe X};a+ X ={a+x:xe X} X+Y ={x+y:xe X,yeY}.

Chirng minh.
i)

Déu tién ta chimg minh a+X sdp thtr tu tot. That vy, gid s {b, } 1a 1 day trong a+X thi ddy
{b, —a} 1a 1 day trong X, ma X sap thir tur tot nén ton tai ddy ting {bnk — a} 12 day con cta
{by —a} (theo b6 & 2.6.5.) nén {by, } 1a day tang ma {by, } 14 day con cia {by } suy ratrong {b, }
ton tai ddy con {bnk} tang

Vay a+X  sap tha ty tot.
Tiép theo ta can chimg minh X U'Y sép tht ty tot. Ta lay ddy {a,} 1a 1 day con cua X UY .

Khi d6 ton tai vo so n dé a, € X hodc a, €Y, c6 nghia ton tai ddy con {ank} cua day {a,} sao cho
{ank } C X hoac {ank } CY maX,Y sap tht ty tot nén trong {ank} c6 1 day con {ank }téng (theo
1
bd dé 2.6.5) do d6 ton tai ddy con ting {ank } cua day {a, }
1

Vay XUY sap tha tu tt (theo bo dé 2.6.5).

Hon nita X+Y ciing 1a tap sip tht ty tot. That vay, lay diy {Xn + yn} c X+Y
trong d6 {X,} = X va {y,} =Y. Vi {x,} = X, X sip thir tw tt nén ton tai ddy {Xnk} < {X,} sao
cho {Xnk } la day tang .Mat khac ddy {ynk } cling 1a 1 ddy trong Y ma Y sap thir tu t6t suy ra trong

{ynk }tén tai day con {ynk }téng.
|

Do d6 ton tai trong {X, + Y, } ddy con {X”k + Vi, }téng.Véy X+Y sap thit tu t6t .
| |

Cubi cung ta chimg minh X M (-Y) hitu han. Ta c6 XN (=Y) < X nén X~ (-Y)ciing 1a sip

thir tur tt. Gia sit X N (-Y) v han



Pau tién ta lay K, la tap con khac réng ctia X N (—Y) nén ton tai a,nhé nhat trong K, .Tiép theo ta
xét K, ={xe X n(-Y): x>a} vi XN (-Y) vohannén K, #J suy ra ton tai a, nho nhat
trong K, nén a, > a,.
Ta lai xét K, ={xe X n(-Y): x>a,} #@ vi X" (-Y) vo han nén ton tai a, nhé nhat trong K,
khi d6 a, >a, >a,.Tiép tuc qua trinh taco ddy  {a,} = XN (-Y)saochoa,<a,<a, <...<a
nén ton tai day {-a,} giam nghiém ngjt trong Y (méu thuan voi Y sap th tu tot)
Vay XN (-Y) hiru han.

i)

Xét tap con S khac rdng ctia X. Ta ching minh S c¢6 phan tir nho nhat. LAy bat ky

xeS, Vi lima, = nén ton tai a, > X
n—oo

Khid6 @ # (-0,a,)NS < (-»,a,)nX ma (—oo,a,)" X 1a tap sap thir ty tot nén (—o0,a,) NS
1a tap sap tht ty tot.Suy ra ton tai phan tir nho nhét s

Ta chimg minh s 1 phan tir nho nhat trong S. Nghia 1a véi moi a €S thi a>s.

That vay, néu a<xthiae (—0,8,)NS ma s la phan tir nh6 nhat cta (—o0,a,)NS nén a>s.
Nguoc lai, néua>xthia>x>s visla phan tir nho nhat cia (—o,8,) NS .

Vay X 1a tap sap thir tu tot.
2.6.7.Pinh ly.

Cho truée F la 1 truong va T la nhém con ciia nhém nhén (0,+0). Khi d6 lubn ton tai 1
triwong voi chudn Phi Archimede ddy di ma truong thing dw ciia né ddng cau véi F va nhém gid
tri bang T .

Chirng minh.
Ta ky hiéu LogT" :={logx :xe I'} & day log v&i chuan logarit thong thuong. logI™ 12 1 nhém
con cia (j ,+).Ta dinh nghia K={f:logI' —F : suppf 1a tap sap thi tu t6t}, & day supp f ={xelogT

. f(X)#0}va r(f) 13 phan t&r nho nhat cta supp f .
Chuing ta dinh nghia phép toan cdng va nhan trong K :
(F+g)(x)=f(x)+9(x)

()= > f(y)g(x-y)

yelogl’



Pinh nghia trén 1 hop 1y . That vy, dau tién ta chimg minh f (X)+ g(x) € K

f 0 f
(X) # an {x € supp

Gia st x esupp(f +g) thi f(x)+g(x)=0 dodo
g(x)=0 X esuppg

suy ra x esupp f usuppg. Vay supp(f +g) < (supp f Usuppg) ma supp f usuppg sip thi tu

t6t (theo bd d& 2.6.5) nén supp (f + g) sap thu ty tot.
Vay f(x)+g(x) eK.

Tiép theo ta chirng minh f*g(x)= Y. f(y)g(x-y)la téng hitu han.

yelogT’

Lay y elogI'sao cho f(y)g(x—y)=0 khi do

{f(y);to {yesuppf {yesuppf
SN =N
g(x-y)=0 (x—y) esuppg (y—x) e —suppg

<:>{yesuppf <:>{yesuppf
y e X—=Suppg y € {-x+suppg}

suy ray esupp f N[{—x+suppg}]. Mit khac suppf, {-x+suppg} sip tht ty tot
nén theo bd dé 2.6.5 supp f N[<{—x+suppg}] hitu han .

Vay > f(y)g(x-y) la tong hitu han.
yelogl’

Cubi cung ta s& chimg minh f *g e K

Tacs fxg(x)= > f(Vgx-y)= > fF(VgXx-y)
yelogT yesupp f
Xey+supp g
y esupp f
X€Yy+suppg

Gia st x e supp(f *g) thi { suy ra x esupp f +suppg

do @6 supp (f *g) < supp f +supp g ma theo theo bd d& 2.6.5 supp f Usuppg sap tha tu tot nén
supp (f *g) sap thir tu tot.
Vay f*geK.

Bay gio ta s& chimg minh K 1 truong véi cac phép toan trén. Dau tién ta dé dang nhan thiy K

la vanh giao hoan véi 2 phép toan trén, don vi la

) 1 x=0
g =
0 x=0



Tiép theo ta chimg minh véi mdi phan tir 0=fe K thi f kha nghich.

Trudc hét ta xét truong hop X=suppf c6 phan tir nho nhét 1 0. Khi d6 f(0) £0 va f(x)=0 véi x e
log T, x<0.

Pit X;=X, X,=X+X,..... Theo bd d&2.6.5 X, 1a tap sap thu thu tot.
videX,nén X, c X, S Takihitu X, =u, X,
Khi d6 X., 1a tap sdp tht tu tot. That vAy ,gia st a 1a phén tir bé nhét trong {x € X : x > 0} khi d6 véi
mdi xeX, x>0 thi x>a.
V6i mbi xe X, va x < na (neN) thi xe X, . That vay, néu x¢ X thi xe X, voi
k>n, do dd X=X +...... +X VOixi € X, X;#0 ma X; >a v6i mdiinén X > ka>na(méu thuan).
Vay véi mdi neN tacd X, N (—o,na)c X, ma X, 1a tap sap thir tw tt nén X _ M (—o0,na) 1a tap
sap thir t tot.
Nhu vay X 1a tap sap thir tu t6t (ap dung bd dé 2. 6.5)
Bay gio ching ta xay dung ham g thoa g*f=¢
Pau tién ta xét g:logI" —F thoa g(0)=f(0)" va g(x) =0 Vx & X_
Nhu vay supp gc X, ma X_ 1a tap sap thir tur tot nén supp g 1a tap sap thir tu tét. Piu d6 chimg to
rang g < K va g(0)f(0)=1.
Con voi X € X ta s& xay dung ham g(x) bang phuong phap quy nap nhu sau :
Chung ta can xay dung g dé :

> f(y)a(x-y)=0 (xe X_,x>0)

y>0

Khido: f(0)g(x)=-> f(y)g(x-y) hay f(0)g(x)=—> f(y)g(x-y) (xeX,,x>0)(*)

y>0 y>a
Néu x e (0,a] va y>a thi x-y < 0, do d6 f(y)g(x-y)=0. Néu y=a thi f(a)=0
nén f(y)g(x-y)=0 do d6 g=0 trén (0,a] (theo (*))
Bay gio ta dinh nghia quy nap ham g.
Ham g=0 trén (0,a].Gia str chung ta xac dinh g(x) thoa (¥*)vdi x e X, N (0,na], khi do véi

xe(na,(n+1)a], y>asuyra (x—y)e(0,na], dodég(x—y)xéc dinh



theo gia thiét quy nap, nén véi x e X m(na,(n +1)a]

g(x):—%;f(y)g(x—y)

Vay chung ta da xay dung dugc ham ge K thoa f*g=¢
Tiép theo véi ham f e K, f #0 ta chtng minh f kha nghich.
That vay, dat s =r(f), khi d6 f kha nghich khi va chi khi f'(x) = f (x+s) kha nghich. Mat khac
f'(0)=f(s+0)=f(s)=0 (dos:=r(f))
Vx<0: x+s<s nén f'(x)=f(x+s)=0Vx<0
nén suppf’ cé phan tir nho nhat 1 0.Theo ching minh trén f ' kha nghich nén f kha nghich.
Vay K la mot trueong.

Ta dinh nghia chuén cia f :

= e (" (f =0)
0 (f =0)

Ta dé dang kiém tra f,g,f+g khac 0 thi r(f +g)=min{r(f),r(g)} var(f*g)=r(f)+r(g),|[lal
chuan cia K. Nhom gi4 tri 1a {e":relogl" }=T.That vay, supp(f +g) < (suppf Usuppg)

= r(f+g)=min{r(f),r(g)} .

Ta cosupp(f *g) csuppf +suppg suy ra r(f*g)>r(f)+r(g). Mat khac

glr(f)+r(9)l= y ;ppf F(y)glr(f)+r(g)-y]

= fIr(Ololr(@)]+ 3 F()alr(F)+r(g)=y1= fIr(Felr(@)] #0

nén r(f)+r(g)esupp(f*g) suyra r(f)+r(g)>r(f*g)

Vay r(f*g)=r(f)+r(g)

Bay gi¢ kiém tra [o| 13 1 chuén cua K. Néu f=0 hogc g=0 thi hién nhién [e| 1a 1 chuan cta K. Ta chi
xét truong hop f #0, g #0. Ta kiém tra 3 diéu kién ctia chuan

i) Hién nhién |f|>0.|f|=0< f =0

i) |fg|:e—r(fg) — o (r(F)+r(9)) _ o-r(f)g-r(9) :|f||g| Vi r(f*g)=r(f)+r(g)



i) |f+g|= e "(1+9) < emax{_r(f)'_r(g)} <max{|f|.|g]}

vi r(f+g)=min{r(f),r(g)}
Vay o] 1a 1 chuan cta K. Khi d6 nhom gid trj 1a {e":relogr'}=r.

Bo() ={f eK:|f|<l}={feK:r(f)=0}={f eK:f(x)=0 xe(—»,0)}

Tacd
B,()={f eK:|f|<l={feK:f(x)=0 xe&(-»,0]}

Hon nita 0:fa f(0) la ddng cau tir Bo(1) dén F c6 ker @ = B, (1) nén truong thing du cia K déng
céu voéi F.
Vay trudng cac 16p thing du ciia K dang cdu voi F va nhom gid tri bang T

Cudi cung ta chirng minh K day du.

LAy day Cauchy { f,} theo chuén |e| trong K. Ta chimg minh{ f,} hoi tu trong K.

Vé6i xej ,IN(x) sao cho Vm,n>N(x): [f, (y)- f,(y)<e™ < g "(fm=fn) g

or(f,—f)>xe f (X)-f,(X)=0Vxelog' N (-, X]
< f (x)=f,(X) Vxelog N (-0, X]

nén f (x)="f(x) (vxelogl') Vm,n>N(x).

Pat f(x)=limf (x)=f (x) ,n>N(x).Tiép theo ta chimg minh f(x)e K ,tic la

suppf 14 tap sap thir tu t6t. That vay, S 1a tdp con khac rdng cua supp f  véi

xeS:f(x)="f (X) Yn>N(x)khidé S| (—oo,x]la tap khac rdng. Honnita y € S| (o0, X] thi
f.(y)="f.(y) Vmn>N(x) va 0= f(y)=f_ (y) Ym>N(y), suyra

0= f(y)=f,(y) vn>max{N(x),N(y)} nén f (y)=0 hay yesupp f,

do do S1 (—oo,x] csupp f,

ma supp f. 14 tap sip thir tu tot suy ra S| (—oo, x]1a tap sap thir tur tot nén trong S c6 phan tir nhé
nhat.

Nhu vay supp f 1a tap sap thi ty tot, khi d6 f(x) e K
Cudi cung ta c6 | f,(X) - f ()| = O do dinh nghia cua f(x) nén {f} - f(x)eK.

Vay K day du. .






KET LUAN

Luan vin d3 trinh bay nhimg vin dé co ban cia mot trudng véi chuan phi Archimede, nhu
nhom gié tri va dic biét 1a truong thang du ctia truong voi chuan phi Archimede. Tiép d6 khao sat

su ton tai trudng véi chudn phi Archimede v6i trudng thing du va nhom gia tri cho trudc.

Nhu vy, ludn vin da trinh bay méi lién hé gitta nhom gia tri va trudng thiang du cua 1
truong v6i chuan phi Archimede véi bao dii va bao dong dai s6 ctia né . Thay 16 tng dung nhom gia
trj va truong thing du trong viéc nghién ciru cac truong v4i chuan phi Archimede, (mg dung trong
viéc khai trién thanh chudi.

Pic biét luan vin dd mo ta ddy du, chi tiét cach xay dung mot trudng voi chuan phi
Archimede ma truong thang du dang cAu voi mot trudng cho trude va nhom gia tri bang mot nhom

cho trudec.
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