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CAU TRUC CAN CUA IPEAN PON THUC
Lé Quang Huy', Hoang Thi Minh Nhan?
TOM TAT

Bai bao gioi thiéu vé cau tric can cua idéan don thurc trong vanh da thurc nhiéu bién.

Tw khéa: Vanh, cau tric can idéan, vanh da thue.

1. DAT VAN BE

Cho R 14 vanh giao hoan c6 don vi, trong tap hop cac idéan ctia R chung ta c6 thé xay
dung dugc cac idéan méi qua cac phép toan nhu tong, tich, lity thira va chia. Bén canh do,
nhu mot sy md rong tu nhién cua cac phép toan trén tap hop s dbi voi cac idéan 1 cua R,
khai niém idéan can cua idéan dugc nhiéu nha toan hoc quan tam nghién ctu. Idéan
\ﬁ = {x eR| dneN: x" e I} dugc goi la can cua /, khai niém nay duogc trinh bay trong
[1], [2], [3], [4] va [5]. Muc dich chinh ciia bai bao nay 1a mé ta ciu tric cua idéan JI trong
truong hop 7 1a idéan don thue (idéan sinh boi cac don thirc).

Trong ngi dung nghién cvu cua bai bao dwoc chi thanh hai muc

Muc 2.1 gidi thiéu mot s6 két qua can thiét cua tap 10i trong R” dé ap dung vao ching
minh két qua chinh ciia bai bao.

Muc 2.2 trinh bay két qua mo ta cau triic cin ctia idéan don thirc (Pinh 1y 3.5) va dua
ra mot s6 tng dung ciia dinh 1y nay trong tinh toan idéan cin mot sé 16p idéan don thirc
(Pinh 1y 2.2.6).

2. NOI DUNG

2.1. Tép 1di trong R”

Dinh nghia 2.1.1

i) Cho tip X< R"” va X =@ goi 1a tap 16i néu véi moi x,yeX thi
tx+(1-t)yeX voimoi0<r<1.

ii) Mot t6 hop 16i cuia cac phan tir {a,, @, ..., @, } = X la biéu thic Zalal. , trong
i=1

d6 a,eR, 0<a, <1va ) a =1.

i=1

! Gidng vién khoa Khoa hoc Tu nhién, Truong Pai hoc Hong Pirc
2 DPai hoc Su pham Todan K174, khoa Khoa hoc Ty nhién, Truong Pai hoc Héng Diic
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B6 dé 2.1.2

Giasirtap X c R" latap1diva {a,, a,, ..., @, } = X.

Khi do6 Zalal.eX, trong d6 g, e R, 0<qg, <1 va Zal_:I.

i=1 i=1
Chitng minh
Ta chtimg minh quy nap theo m:
Véim =1, 2, suy ra tir dinh nghia tap 15i.

k k
Gia st ménh dé dung dén £, nghia la ta co Z aa, € X, trongdd a, e R va Z a, =1
i=1 i=1
Ta can chimg minh ménh dé ciing diing dén & + 1, tirc 1a can chtng minh.
k+1 k +1
Zalal. € X, trongd6 g, e R va Zal. =1. Taco

i=1 i=1

kol k k a a
- _ 1 i
zaiai_zaiai+ak+lak+l_zai P Gt et | a0

i=1 i=1 i=1 §:a[ §:a[

: a a,
A 1 i _
Laicd ——a +...+—(—a, =1
2.4 2.4,
i=1 i=1

nén theo gia thiét quy nap ta c6

4

X=— al+..‘.+ka—"ak eX
Zai Zai

i=1 i=1

k+1 k k
Do do, Zalal. =[Zaijx+ak+1y. Vix,yelkX, 2czl.+czk+1 =1, nén theo Dinh
i=1

i=1 i=1

a a.
1 i
P al +....+ ak EX.

k
Zai Zai
i=1

i=1

nghia 2.1 ta co

Vay ta c6 diéu phai ching minh.
Pinh nghia va B6 dé 2.1.3

Cho Y'la 1 tap con hitu han ctia R". Ki hi¢u

Conv(Y) = {ial_al_

i=1

a, €Y, a R, 0<a, <1, Zal.zl,mZI}

i=1

Khi d6 ta ndi Conv(Y) 1a mot tap 16i va duoc goi 1a bao 16i cia Y.
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Chitng minh
Véimoix, y e Conv(Y), khi d6 ta co thé viét dudi dang:

m m
X :Zalal., a,€Y,a eR, 0<a, <1, Zal.:l,mzl,

i=1 i=1

y=>bp,B €Y, beR 0<b <1, Db =1uxl

Jj=1 J=1

Taco: v + (1-0)y =Y taa, + > (1-0b,,.

i=1 j=1

Matkhic: Ya, + Y (1-0)p, =13 a+(1-0)> b=t +1- ¢ = 1.

i=1 Jj=1 i=1 j=1
Suyra t&x + (1 — t)y € Conv(Y).
Vay Conv(Y) 1a mdt tap 16i.
Néu Y ={a,, ..., @, }, dé cho don gian ta ki hi¢u: Conv(Y) = Conv(a, ..., a,,).
Ménh dé 2.1.4
Cho a,, ..., @, 1a mot diy cac phan tir d6i mot phan biét cia R". Khi do, ton tai

j € {l, 2, .., m} sao choa, ¢ Conv(al, s Oy Qs e am). Nghia 1a khong ton tai

Oﬁaiﬁl m . m
, a. =1, sao cho ta co thé viét duoc o, = Zaa..
. . i J i
Vli] i=1 i=1
i#j i #j
Chitng minh

Ta chting minh quy nap theo m: V&i m = 1, 2, hién nhién dung.
Gia stir dung dén m-1, nghia 1a véi moi ho c6 m-1 phﬁn tu {,81, v B 1} , lubn tdn tai

t sao cho B, & Conv(f, .., B s B 1s - B, _1)- Ta can ching minh dang dén m. That

vay gia su q; eConv(al, oy Oy Oy ocmfl) Vje l, m, nghia la ton tai

da,, 0<a, <LLVj=1 mV k=1 mk=# j sao cho:
@ = a0+ aa+ ..+ aa, O

G =ao+ a,a+ ... +a, a, )

a,=aa+.+a a,+a a,t.+aa,Q

Q,=a,+a, o+ .. +a,a, (m

m

Rut «; , ¢ phuong trinh (j - 1) thay vao phuong trinh thir (j) véi 2 <j <m ta duogc:
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m
=1
a, = ,323 a, +..+ ﬂzm a, kgz Jk
: , trongd6 <V 2<j < m.
a, = ﬂmlaz +o.t+ B, A, k#j
Do viy: @, € Conv(a,, ..., @, 15 €, |5 wor @, )

Didu nay mau thuin véi gia thiét quy nap. Vay ménh dé duoc ching minh.

2.2. Céu tric ciin ciia idéan don thire

Trong muc ndy, luén xem R=K|[x,, x,, ..., x,] 1a vanh da thic n bién x,, x,, ..., X,.
Tir 1a biéu thic ¢o dang ax"...x!" , trong d6 o€ K dugc goi la hé sé cua tir. Ki hiéu:
x=(0x, o X,), a=(a, .., a,)€ N' va x* =x“...x“ . Pathicnbién x,, ..., x, trén vanh R

1 mot tong hinh thuc cia cac tir f (x)= z a,x“, trong d6 chi c6 mot s6 hiru han hé s6

aeN'

a,#0.Tu a,x" véi o, #0 duge goi la tur cua da thire £ (x) va x“ 1a don thuc cua f (x).

Ménh dé 2.2.1 (Xem [1, Bo dé 4.3])

Cho 714 mdt idéan cua R, khi d6 cac diéu kién sau twong duong
1) I 1a idéan don thuc.
i1) Véimoi dathitc f € R thi f e khiva chi khicactircua fel.

Bo dé 2.2.2

Cho da thirc f = al)ca1 + azxa2 + .. +a,x" (bién X(s ooy X, ). Khi d6 ton tai
i e{l,2,..,t}saocho a; ¢ Conv(al, oy Oy Ol s s a,).

Chutng minh

Tacd «,....; € R" d6i mot khac nhau, theo Ménh dé 2.1.4 ta c6 diéu phéi chimg minh.
Ménh dé 2.2.3

Néu /12 mét idéan don thtre thi ~/I ciing 12 mét idéan don thic.

Chitng minh

Lay f1a mot da thuc f = Zhl.x“' eI Suy ra ton tai ke N sao cho f“e I.

i=1
Can chirng minh x“ e véi moi a,i = 1, ¢

Ta chting minh quy nap theo t: Vi t = 1, ménh dé hién nhién dung.
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Gia stt ménh dé ding v6i moi da thirc c6 ¢ -1 $6 hang.
Ta can chig minh ménh dé dung v&i moi da thire ¢6 ¢ s6 hang. That vay, khong mét

tinh tong quat gia sir trong khai trién f 3ky.ky sk, 820 ChO
X =yt oyl x4 o= 11, trong 46 k = k+ ky+ .+ k(0 <k < k).
Suyra: ak = ak + a,k,+ ... +a, _k |+ a k. ,+ ...+ ak
ky ki ki o k,
Sa = aq + +a ,.—/—+a, +a, .
k—k, k- k k—k k—k
k k, k, k
Mat khac, tacd < a =a,. ——+ ... +a_, . ——+a,,, . —++a . ——.
k—k, k—k k—k, k—k

Theo DinhnghTaVéBé dé2.l.3,ta c6 a, € Conv(a,, a,, .., a[),izl,_t .Diéunélyméu

thudn voi BO6 @ 222, Do d6, ton tai i e {, ...t} sao cho

) ka. : .
a; ¢ Conv(ay, ...,a; _,, a a)yVi=1+¢ Suyra x Tl , do d6 x“ e~JI. Khi

i+ 1
d6 da thiuc g = f —hx e JI, ma g ¢ k -1 sb hang nén theo gia thiét quy nap ta c6 tat ca

cac don thure con lai cua f déu thudc JI . Nén theo Ménh dé 2.2.3, JT 13 idéan don thiec.
Ta c6 diéu phai ching minh.

Dinh nghia 2.2.4

Gia sit x% = x1 .. x™. Ky hiéu Vx? = X, ... x, la can cua don thirc x
Ap dung céc két qua trén, ta nhan dugc két qua cua dinh 1y sau:

Dinh ly 2.2.5 (Xem [3, Proposition 1.2.4])

Cho idéan don thirc I = (f,.f, ..., f,).

Khido T =\, V£ - 1)

Ap dung két qua ciia Pinh 1y 2.2.5 ta d& dang nhan duoc cac két qua sau:
Dinh Iy 2.2.6

Cho K[xl, - xn] 1a vanh da thtic n bién trén truong K. Gid st {xl-l,..., xl-l} c {xl,..., xn}.

Khi do, ta co

1) (x;ll, - x;Zk) = (xl.l, e xl.k).

ii) \/ A, k Uy, ,) = (xl.l, s xl.k), trong d6 u,, ..., u; 1a cac don thuc
chi chira c4c bién thudc tap {xil o Xy } va te N\{0}.
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[24 , N N
iii) \/(xll, o X Uy u,) = (xl, s xn), trong d6 e N\{0} va u, ..., u; 12

cac don thuc tuy y cua K[xl, - xn] )

tai i,

Chutng minh

) Tacod /xl.a.j =x; ,Vj = 1, k. Ap dung Dinh 1y 3.5 ta dugc diéu phai chimg minh.
J J

ii) Ap dung Pinh 1y 2.2.5 ta c6

(24 a
1 k _
\/()Cll 9 seey xlk 5 ul, ceey ul) - (xll’ ey xlk’ '\,u 5 eses \H/[t)

Vi u,, ..., u, chichtra cac bién thudc tap {x‘i’ s xik

},nén Vu,i=11¢ luontdn

ma j e {l, .., k}, saocho ul.fxl,' ha (xl-l, e X \/LT, vy \/LT,):(xl, . xn).

J
iii) Ap dung ii) cho k = n, ta nhan dugc két qua cua iii).

Vidu 2.2.7

Gia sir K [x,, x,, x;, x,, X5, X, X, | 1a da thirc 7 bién trén truong K. Khi d6 ta c6

i) Néu 7 = (xl, Xy X5, xf) thi VT =(x,, x,, x,, %, )-

ii) Néu 7 = (x113, %2, x5, x5, xSk, x1x32x4x54) thi V1 = (xl, Xy, Xy, Xy, xs).

iii) Néu / = (xllz, x,x, x), xS, xxlaxt, x2x3x42x57) thi 1 =(x, %, X5, X, X5).
iv) Néu 7 = (x133, x, o, x,, xS0, xxxt, x2x42) thi /7 =(x,, X,5 Xy, Xy, X5 ).

v) Néu [ = (xf, x ot g xox 1w, xS xS, xS, x1x35x6)

thi /1 =(x1, Xy, Xy, X4y Xs, xé).

vi)Néu 7=(x", x,/, x;, x,, x2°, x.*, x°, x°x, %, x,x°, x,0,7x5x?)

thi /7 =(x1, Xy Xyy Xy Xg, X, x7).

3. KET LUAN
Cho R=K][x,, x,, ..., x,] 1a vanh da thirc n bién.

Khi @6 v61 moi idéan don thac [ = ( S Lo o Sy ), idéan can dugc xac dinh boi cong

thire T =(\[1i, \[for oo 1, ).

DPéi v6i mot sd 16p idéan dac biét, tir cong thirc trén ta co thé tinh toan cu thé duoc

idéan can nhu sau:

87


http://www.foxitsoftware.com/shopping

&
7 N\
\
\

<

z b 2 7. *K—/
TAP CHI KHOA HQC TRUONG PAI HQC HONG DUC - SO 39.2018

Gia su
b | (o)
Khi @6, ta co
o (04
. 1 k) —
1) (xl.l R xl.k ) = (xl.l, ...,xl.k).
.. 0!1 0!k , N , ,
i1) x’i - xl.k U s Uy | = x’i’ e xl.k , trong d6 uy, ..., u, 1a cac don thirc
chi chira c4c bién thudc tap {xil, s X } va te N\{0}.
k

. , N \
iii) \/(xll, o X U s ut) = (xl, s xn), trong d6 1 e N\{0} va u,, .., u, 1a

cac don thuce tuy y cua K[xl, - xn] .
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THE RADICAL OF MONOMIAL IDEAL STRUCTURE
Le Quang Huy, Hoang Thi Minh Nhan
ABSTRACT

This paper gives the radical of monomial ideal structure of polynomial rings in the
indeterminates.

Keywords: Ring, radical of monomial ideal, polynomial ring.
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