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Ung dung cong nghé thdng bin trong day hoc Todn 1a mét gidr phép thiét thye
trong viéc dér mén phwong phap day va hoc trong then dar cong nghé 6 va cude
céich mang cong nghiép 4 0 Bai bio giot thidu vé pban mém CocoA D6 ld mét
phin mém hé o tinb toan trong Dai s6 giao hodn va Hinh hoc da s6. Dic bidt,

bai bdo trinh bay cach s dung phin mém CocoA trong viéc day hoc vé idéan

Tir khéa.

Phan mém Cocod, 1déan
dom thirc, phin tich bat kha
quy, Dai s6 giao hodn, Hinh
hoc dai 56

don thitc nhim muc dich kién tao tr1 thire mén cho ngud hoc mét cach tu nhién
Tir do thiic diy long say mé nghién ciru trong ngudi hoe.

1. M& diu

Ngay nay cong nghé théng tin (CNTT) da tr¢ thinh
mét trong nhng nhén t8 chinh dinh hinh nén kinh &
ton cdu, nén kinh té tn thic CNTT c6 tém ndog Jam
thay dé1 ban chit hoat dong day va hoc, lam thay ddi
val trd cla nguoi day va ngudn hoc CNTT khdng chi
thay dé1 cin ban phuong thic didu hanh va quan 1y gido
duc ma con tic dong manh mé lam thay déi nd dung va
phuong phap day hoc CNTT 4 tré thanh mét b6 phan
@40 duc vé khoa hoc, cdng nghé cho mor nguén hoc.
K9 nang vé mdy linh dién tir da tr& thanh mét trong
nhimg ky nang thiél yéu cia nguoi hoc Ung dung
CNTT trong gidng day J4 gidi phap thiét thue va htru
ich cua gido vién rong théen dai cong nghe s6 va cude
cach mang céng nghiép 4 0 Do do, viéc day vi hoc
Todn ciing khdng nim ngoa xu huong trén

Xu hudng sit dung CNTT (rong day vi hoc Toan d2
6 nén phd bién trong cac truong phé thong, cao ding
vi da hoc Trong ba bdo ndy, ching té1 dua cach
huong din sir dung phin mém CocoA trong viée day va
hoc vé 1déan don thirc cho sinh vién dai hoc va hoc vién
cao hoc nganh Toan & céc truémg dar hoe Dai 56 giao

hodn mét phan nhanh cua dai s6, nghién ctru vé mét s6
cu tric da) s6 nhu vanh, 1déan va médun. D6 1d mon
hoc ma bt ky sinh vién dai hoc, cao ding nganh Todn
ndo ciing duge tiép cin [déan dom thirc 14 mot chi dé
nhé trong linh vue d6 Viée sir dung phan mém CocoA
trong day hoc vé 1déan don thitc ding cich sé gup
ngudi hoc d dang tidp can véi tn thire mér. Hon nita,
né con la mot cong cu hé o cho gido vién trong viée
phaL inén nang lue phat hién vi gid quyét van dé coa
ngutn hoc Tuy ahién, mitc dé phé bién cua phin mém
nay wong gidng day & céc truémg dai hoc, cao ding &
Viét Nam cdn han ché

2. Giéi thi¢u v& phin mém CocoA [3)

Du 4n CoCoA bit dau vao nim 1987. Ban diu, n6
chi bao gﬁm mét chuong trinh nhé rong Pascal chi
chay trén Macintosh va duoc viét don gian dé cho phép
cdc lac gia thit nghiém thuit todn cla Buchberger ¢
tinh todn cdc co s& Grobner Trong vong hai nim, né di
duoc sir dung rdng rii & nhiéu nuée ca cho nghién ctru
va grang day Sau dé, chuong trinh duor dich sang C va
duoc chuyén sang cdc nén tang khic Khi pham vi kha
ning cla no ting lén, cdc nha nghién ciru va gido wién
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43 sit dung né. CoCoA [a mét he lh(‘)ng <6 myc dich dic
biét dé thye huén cc tinh todn trong Pai sb giao hodn
Tinh hitu dung cia cac ky ndng k¥ thuat niy duoc ting
cudmg bor ngdn ngt tu nhién toan hoc dé mé Ui céc tinh
toan. Ngén ngit ndy duac sinh vién hoc d& dang va cho
phép céc oha nghién ciru kham pha va phat tnén céc
thudt todn mé1 mi khong cin dén s quan tri cin thiét
kin st dung cic ngdn ngit "cp thip". Du in CoCoA
43 bude vao giai doan m&i thiét ké méi dugc phat
tnén 13 rang ducr dang C ++ thu vién, m6t may chu
vi mét hé théng wong t4c déc lap s¢ duoc xdy dyng
tén dich cta thw vién nay Thiét k€ s& phan 4nh chu
triic to4n hoc co bin vi didu ndy s& dam bdo ring thu
vién st dung tu nhién

CoCoA 13 mot hé théng o sin mién phi dé tinh
toan vén céce da thire nhieu bién Cy thé hon, CoCoA
hén quan dén céc tinh toan rong cic vinh da thic
nhiéu biéo trén Q hodc Z,, vé \déan hay médun cia

ching Viée thye hidn cic phép toan wén 1déan hay
médun dya rén ly thuyét co so Grobner Mét trong
nhitng tinh ning quan trong nhit cha CoCoA 14 ngoén
ng® 13p trinh cdp cao cho phép ngudn ding tw vidt cac
chirc ning ciia minh vi huéng dan h¢ théng théng qua
cde linh toan phuc lap va hén quan Ngdn ngir nay da
duoc thidt ké tr nhién va truc quan, vi vay né dé hoc va
rit phd hop vén viée giing day. Ngén ngfr dugc giéi
thich, cu phap cva né géng nhu Pascal. Nguor ding
chinh ctia CoCoA 1 cac nha nghién ciru vé Bai s6 giao
hodn va Day‘sé hinh hoc cing vén cic sinh vién cua ho
Tuy nhién, céc k thut dar s4 tinh toan dang lan réng
sang cdc tinh vue khic (vi du nhir phan tich sé, mat ma,
théng ké va hé théng dong Juc). He théng bao gbm trg
ghip truc tuyén hodn chinh (cling co sin ¢ dinh dang
html v pdf) CoCoA la phin mém co sin midn phi cho
myce dich ngluén etru v4 gido duc co thé duoc Iy bén

http //cocoa dima umge it

ciing nhur (r trang web nhin ban ¢ My

ftp /iftp reed edwmirrors/cocoa

e thuin tién, h¢ théng cung cap giao dién vin bin,
ché d6 Emacs vi giao dién nguén ding dé hoa phé bién
cho hiu hét cic nén ting

3. Sir dung phin mém CocoA trong day hoc vé
idéan dom thirc

3.1. Idéan dom thirc

Trong muc nay ching (&1 g6 thiéu mét sé kién

thic co bin vé 1déan don thirc Ta ludn gia st A i mat

vinh gi20 hodn ¢6 don vj v R 1a vanh da thic d bidn
R=Alx,x,..,x,].

Dinh nghia 1 |2].

() Idéan dom thire coa R 13 déan sinh b&i céc
don thie theo eéc bidn X, Xy, X,

() M6t 1dean dom thire J < R 14 bt kha quy
khi va chi khi né théa min céc dréu kién sau' J # R
v néu ha adéan dom thirc Jy, J, sao cho
J=JinJ, i J=J hose J=J,.

Sau day la cdc dic trung cua idéan don thic bat kha
quy

Nhdn xét: Néu I va J 14 ha sdéan don thirc ciaa
vinh R= A[x,x,,..,x,] thi

I+J={a+blacl beJ}

INJ ={alaelact}

IJ={ablacl,beJ)

I:J={xeR|xIc]}

ﬁ:{xeRanI:x”el}

clng la cac 1déan cia R

Pinh Iy 1 |2]. Cho R 1a vanh da thic d bién
R=Alx, <, ,x;]vda J 1a mét idéan don thirc
khic khong cua R 1déan J 1a bit kba quy néu va chi
néu 16n (ar céc sb nguyén duong &, 1,,..,1,,¢,.. €
swocho 1<h <. <t sd vi J=(xp,.,x0)

Dinh nghia 2 {2]. Ga st J C R 1a 1déan don thie
thyc sw cia R. Mot phan tich bit kha quy cia J 1a
mét biéu dién JZHJ,, trong dé md1 J, la cic
=1

1déan don thirc bat kha quy.

Vi dy 1. Cho R li vanh da thic 2 bién
R= A[X,_y], MGt phan tich bit kha quy cua 1déan
J =(x3, x?y,y’)lé

don thue

J=(y')N(<, »).

Dinh Iy dud day chi ra su (6n a1 phin tich bit kha
quy cia mét idéan dom thirc bt ky
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Pinh 1y 2 2] Néu J < R 1a mot 1déan don thirc

thi tén @ cdc 1déan dom thire bit khi quy J,, .. ,J,

m

cia R sao cho J=ﬂJ,
=1
Dinh nghia 3 [2). Cho R=A[x,,x,,...,x,] va
J © R 14 mét 1déan don thirc Mot phan tich bat kha
k
quy J =ﬂ.1‘ Vi thira néu tn ta1 cap chi s6 1 #i'
1=1
sao cho J, cJ,.. Mot phin tich bat kha quy
m
J =mj, 14 thie gon néu no 1a khong thira, nghia la
=t
morcap chisd i #i' taco J, & J,..
Vi dy 2. Cho R 1a vanh da thic 2 bién
R=A[x,y] tgean donthic J = (x*, ¥y, ")
kha quy That viy, ta co

J= (xz,y’)ﬂ(x’_ y)A Ta
vze(xz,y’)\J nén J:J:(xz,y‘)vé

cling co,

ye(2, y)\J nen J=(2, p). Ma khte, cic
éan (x, ) va (x*, y) 14 bht khi quy Nen phin
deh J = (x%,y’ )N (¥, y). 1 phin tich b kha
quy thu gon cla J.
Bén canh  do,

J=(x, )N (=, »)N(x,») 14 khong thu gon

phdn tich bit kha quy

bén (xz,y’) c(xy).

Vi du rén chimg 16 ring, né chung phin tich bat
kha quy khéng phai la duy nhat Tuy nhién, phan tich
bat kha quy thu gon la duy nhét va mor phan tich bat
kha quy Judn o thé bicn dé thanh dang phan tich thu
gon

3.2. Thue hinh giai toan vé idéan don thire bing
phﬁn mém CocoA

Trong [1). tic gia da lrinh bay cic kién thic co bin
v¢ Par s gizo hodn va mét sé bai 18p s dung phin
mém CocoA. trong do co ndi dung vé 1déan trong vanh
bat ky Trang muc ndy, ching (61 trinh bay chi uét cach
sir dung phan mém CocoA trong viéc khar thic mét so
bai lodn vé 1déan don thire Trude hét, ching (& giGy
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thidu cic bude thuc hanh vénr phan mém CocoA nbu
sau

Budc | Tai phan mém vé méy tinh thdng qua lrang
web hutp //cocoa.dima umge it

Bugc 2 Chay chuomg trinh théng qua file:
cocoa_qt exe

Bude 3 Trén thanh cdng cb cia giao dién phan
mém, nhay chudt vio “CocoaServer”, réi chon “open™
vi “execute” Sau khi nhdp lénh code, ta nhip vio bitu
tuong “Execute curent command set” dé chay chuong
trinh

Bai tp 1. Trong vinh da thie R = Q[x,y, z],
cho cac 1déan don thic
1oty ') I =Ry, Xz pat) K =(Py i )

S dung phan mém CocoA dé kiém tra cée du dogn
sau

© J(I Nelcl J.
o (1.J):K=1:JK=(1:K):J.
(m) ng/?,\/ﬁ=\jlﬂ./=\ﬁﬂ\/j

Ba giai

(1) Sudung phin mém cocoA vér code nhu sau®
UseR =QQlxy.z),

I =Ideal(xy”2, yz3, zx"d4),

J = 1deal(x"3y x"2yz,yz"2).

1,

D,

Két qua thu dwoc nhu sau

1.J =ldeal(yz,xy, 2", x"z,xz*)

J(I:J) = Ideal(X*y'z,x*y' 2}y’ 2% x*y? %27,

Ky yzt vt Pyz xtys 2 )

() Tép tuc sir dung phin mém cocoA véi code
nhu sau

K = Ideal(x"3y x"52,2"2),

I'nkK,

1 (J¥K),

aIK)yJ,

Két qua thu duge nhu sau-

(I:J):K =ldeal(y, z, x)
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1 (JK)=ldeal(z, y, x)
(1:K):J =Ideal(z, y, x)

(i) Tiép tue sir dung phin mém cocoA vér code
nhy sau

Radcal(l);

Raducal(D),

Radical([*]),

Radical(Intersechion(l.J)),

Intersection(Radical(l), Radical()));

K&t qua thu duoc nhyr sau

JI = Ideal (x, yz, xz),

\/’J_zldeal(yz, xy),m = Ideal (xy, yz)
\,/Iﬂ_J = [deal(yz, xy)

JingT = Ideal (xy, ¥z)

Nhén xét- Sau bai 1ap nay, gido vién c6 thé cho
nguén hoe uép tuc tinh todn trén cac 1déan don thirc bat
ky khic. Tir do gido vién gon mé van dé dé ngudn hoc
s2 phat hién duoc mét sé tinh chét trén cac phép todn vé
1déan don thuc.

Bii tip 2. Trong vinh da thie R=Q[x, y, z],

cho cdc idéan dom thire
I:(x’y, Yz, z’x), J :(x’y, xyz, )’22)-
(1) Xac dinh phn tich bt khi quy thu gon cua
cic idéan’
LI, N1 1+0.1 0,10,

() Tir d6 dua ra du doan vé cong thire xic dinh
phin tich bd1 kha quy

VI, 140,1:J,1J théng qua phin tich bit khi

cua cic déan

quy cia hai idéan [, J.

(i)  Sir dung phan mém cocoA va code nhu sau

Use R = QQ[x,y,z].

[ = ldeal(x"3y, y~52, 2°7x),

J = [deal(x"2y xyz,y"22),
IreducibleDecom_Frobby 5(1).
IreducibleDecom_Frobby S(J).
IrreducibleDecom_Frobby S(Radical(1)),

IrreducibleDecom_FrobbyS(1+Jy,

IrreducibleDecom_Frobby5(1 J):

IrreducibleDecom_FrobbyS(1*J),
Két qua thu duoc nhir sau-

1 =ldeal(y, 2"\ Ideal(x,y* )\ Ideal (=* . y* 2 Y\ Ideal( X, 2)
J = ldeal(x*, 2)(\ Ideal(x, y*)(\ Ideal ()

JI = Ideal(y. )\ Ideal(x, )N\ Ideai(x, <)

I+J =lIdeal(y,z"Y(\ Ideal(x, y*) "\ Ideal(x}, 7)

1:J = ldeal(x,2)N Ideal(x*, y*, 2°)N

Ideal(x, y*Y(\ Ideal(x, y*, 2" )N Ideal(x?, y*, z°)

1J= Ideal(y)N Ideal (3, 2"Y (N Ideal (x*, y*)[

\Ideal(x',y*, 2" Ideal(x*, 2%)

N ldeal(x’,2)N Ideal(X*, y*, 2°)N ldeal(x,y")

@y Néa 7=(1,, J={"]J, 1 phin tich bt

4= =1

khi quy cia 1déan 7, J thi ta co thé du dodn phan tich

bé(khﬂquyc\lacécldéan\/l_,1+.] nhu sau
> T=(WT,.

y=
> /+J:ﬁ(m‘|(1,+J,).

J=(fs for o ) thi

Vi J:ﬂ(/l:ﬁ),ven'lsjsmlsisr

Sy,

> Néu

Tuy nhién, ching ta khéng thé dir dodn duoc phan
tich bit kha quy cva ideal /.J. Bo ciing la mét bai
toan mo dang dugc nhiéu nhé todn hoc quan tdm nghién
ciru

4. Két luin

Bat bao di trinh bay mdt cich tiép cdn mé1 trong
viée xde dinh cac xu hudng ong dung CNTT wong day
va hoc, dé 1a dit CNTT wong méi quan hé twong tac
vé1 nguén day va nguen hoc. Cu thé, tic giéd da minh
hoa cich st dung phin mém CocoA trong giing day
nd1 dung vé idéan don thire. Tir d6 ban doc c6 thé 4p
dung tuong tu cho cdc ndi dung khic wong linh vue vé
Pas s6 giao hoan va Hinh hoc day s& Bii bdo cho thiy,
wiée s dung phan mém CocoA trong giang day sC giop
nguén hoc linh hé kién thire mét céch tr nhién Hom
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CocoA software application in teaching on monomial ideal

Nguyen Thi Thanh Tam

Article info Abstract

Recieved: Application of information technology in teaching Maths 1s a practical solution in
18/11/2019 rencwing teachung and lcarning methods in the cra of digital technology and
Accepred: ndustrial revolution 4 0 The article introduces about CocoA software It 1s a
1001272019 software that supports calculanons in Commutative Algebra and Algebra
I — Geometry In particular, the paper presents how to use CocoA software in teachung
Keywords: "about the monomial ideal with the aim of creating new knowledge for leamers
Cocod safiware, naturally Since then promote rescarch passion in learners

monomial ideal,
irreducible
decomposition,
commutanve algebra,
algebraic geomelry.
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