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Ung dung cong nghé thong tin trong day hoc Toan 13 mot giai phap thiét thuc
trong viéc d6i méi phuong phép day va hoc trong thoi dai cong nghé sé va cude
cach mang cong nghiép 4.0. Bai bao gidi thi¢u vé ph?m mém CocoA. B6 12 mot
phfin mém hd trg tinh toan trong Pai ) giao hoan va Hinh hoc dai s6. bac biét,
bai bao trinh bay cach sir dung phin mém CocoA trong viéc day hoc vé& idéan
don thirc nhdm muc dich kién tao tri thirc méi cho nguoi hoc mét cach tu nhién.
Tir 46 thuc ddy long say mé nghién ctru trong ngudi hoc.

1. Mé déu

Ngay nay cong nghé thong tin (CNTT) da trd thanh
mét trong nhitng nhan 6 chinh dinh hinh nén kinh té
toan cau, nén kinh té tri thire. CNTT c6 tiém ning lam
thay dbi ban chét hoat dong day va hoc, lam thay déi
vai tro ctiia nguoi day va nguoi hoc. CNTT khong chi
thay ddi can ban phuong thirc diéu hanh va quan ly gido
duc ma con tac dong manh mé& lam thay dbi ndi dung va
phuong phap day hoc. CNTT da tr¢ thanh mdt bo phan
gido duc vé khoa hoc, cong nghé cho moi nguoi hoc.
K¥ nang vé may tinh dién tr da tro thanh mét trong
nhimg ky nang thiét yéu cta ngudi hoc. Ung dung
CNTT trong giang day la giai phap thiét thuc va hiru
ich cuia gido vién trong thoi dai cong nghé sb va cude
cach mang cong nghiép 4.0. Do dd, viéc day va hoc
Toan ciing khong ndm ngoai xu hudng trén.

Xu hudng st dung CNTT trong day va hoc Toan da
tr& nén phd bién trong cdc trudng phd thong, cao ding
va dai hoc. Trong bai bao nay, ching téi dua cach
hudng dan sir dung phin mém CocoA trong viée day va
hoc v& idéan don thire cho sinh vién dai hoc va hoc vién
cao hoc nganh Toan & cac truong dai hoc. Dai b giao
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hoan mét phan nhanh cta dai $6, nghién ciru vé mot sb
cAu tric dai 6 nhu vanh, idéan va modun. D6 13 mén
hoc ma bét ky sinh vién dai hoc, cao dﬁng nganh Toan
nao ciing dugc tiép can. Idéan don thirc 14 mot chu dé
nho trong linh vire d6. Viée sir dung phan mém CocoA
trong day hoc vé idéan don thirc dung cach s& giip
ngudi hoc d& dang tiép can vdi tri thirc mdi. Hon nira,
n6 con 1a mot cong cu hd trg cho gido vién trong viée
phat trién nang luc phat hién va giai quyét vin dé cua
ngudi hoc. Tuy nhién, mirc d6 phd bién cua phin mém
ndy trong giang day & cac truong dai hoc, cao ding &
Viét Nam con han ché.

2. Gibi thiéu vé phin mém CocoA [3]

Dy 4n CoCoA bat dau vao nam 1987. Ban dau, nd
chi bao gdm mét chwong trinh nho trong Pascal chi
chay trén Macintosh va dugc viét don gian dé cho phép
c4c tac gia thir nghiém thuat toan cua Buchberger dé
tinh toan cac co s Grébner. Trong vong hai nam, nd da
duoc st dung rong rdi ¢ nhidu nudce ca cho nghién ciru
va giang day. Sau dd, chuong trinh dugc dich sang C va
duoc chuyén sang cac nén tang khac. Khi pham vi kha

nang cuia no ting 1én, cdc nha nghién cliru va gido vién
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da str dung nd. CoCoA 1a mét hé théng ¢6 muc dich dac
biét dé thuc hién céc tinh todn trong Dai b giao hoan.
Tinh hitu dung cida cac ky nang k¥ thuat nay dugc ting
cudng boi ngdn ngit tw nhién toan hoc d& mé ta cac tinh
toan. Ngon ngit nay duoc sinh vién hoc dé dang va cho
phép cac nha nghién ctru khdm pha va phat trién cac
thuat toan méi ma khong cin dén sy quan tri can thiét
khi sir dung cac ngén ngir "cap thip". Du 4n CoCoA
da budc vao giai doan mdi: thiét ké méi dwoc phat
trién 1o rang dudi dang C ++ thu vién; mdt may chu
va mot hé théng tuong tac doc 1dp s€ dugc xay dung
trén dinh cua thu vién nay. Thiét ké s& phan anh ciu
tric toan hoc co ban vi diéu nay s& dam bao rang thu
vién st dung tu nhién.

CoCoA 1a mdt hé théng c¢6 sdn mién phi @& tinh
toan véi cac da thirc nhiéu bién. Cuy thé hon, CoCoA
lién quan dén cac tinh toan trong cic vanh da thirc

nhiéu bién trén @ hodc Z , vé idéan hay modun cia

chung. Viéc thuc hién cic phép toan trén id€an hay
médun dua trén ly thuyét co s& Grobner. Mot trong
nhitng tinh nang quan trong nhit cua CoCoA la ngdn
ngit 1ap trinh cép cao cho phép ngudi ding tu viét cac
chirc nang ctua minh va hudng dan hé thong thong qua
cac tinh toan phuc tap va lién quan. Ngon ngit nay da
duoc thiét ké tu nhién va truc quan, vi vay n6 d& hoc va
rat phi hop véi viée giang day. Ngon ngit duge giai
thich; ¢t phap cua né gibng nhu Pascal. Nguoi dung
chinh ctia CoCoA 1a c4c nha nghién ctru vé Dai sb giao
hoan va Pai s6 hinh hoc cung voi cac sinh vién cta ho.
Tuy nhién, cac k¥ thuat dai s tinh toan dang lan rong
sang c4c linh vic khac (vi du nhu phén tich s6, mat ma,
thong ké va hé thdng dong lyc). Hé théng bao gbm tro
gitp trye tuyén hoan chinh (ciing c6 sin & dinh dang
html va pdf). CoCoA 13 phan mém c6 s&n mién phi cho
muc dich nghién ciru va gido duc c6 thé dugc 1y boi

http://cocoa.dima.unige.it

cling nhu tir trang web nhén ban 6 My
ftp:/ftp.reed.edu/mirrors/cocoa

Dé thudn tién, hé théng cung cip giao dién van ban,
ché d6 Emacs v giao dién ngudi dung dé hoa phd bién
cho hau hét cac nén tang.

3. Sir dung ph?m mém CocoA trong day hoc vé
idéan don thire

3.1. Idéan don thirc

Trong muc ndy chung t6i gidi thiéu mot s§ kién

thirc co ban vé idéan don thire. Ta ludn gia st A 1a mot

vanh giao hoan c6 don vi va R 13 vanh da thirc d bién
R=A[x,x,,...x,].

Pinh nghia 1 [2].

(i) Idéan don thirc cua R 1a idéan sinh bdi céc
don thirc theo céc bién X5 Xy seens Xy

(i) Mot idéan don thic J < R 1a bat kha quy
khi va chi khi n6 thoa min cac diéu kién sau: J # R
J J,
J=J,nNnJ, thi J=J hoic J =J,.

va néu hai idéan don thuc sao cho

Sau day 1a cac dic trung ciia idéan don thirc bat kha
quy.
Nhdn xét: Néu I va J 1a hai idéan don thic ciia
vanh R = A[x,,x,,...,x,] thi
I+J={a+blacl,beJ}
INJ={alael,aeJ}
I.J:{a.blael,beJ}
]:J:{xeR|ngI}
ﬁ:{xeREInZl:x”el}

ciing 1a cac idéan cua R.

Pinh Iy 1 [2]. Cho R 14 vanh da thic d bién
R=A[x,x,,...x;,]va J la mét idéan don thic
khac khong ciia R idéan J 14 bit kha quy néu va chi
néu ton tai cc s6 nguyén duong Kk, 7,,...,1,,€,,...,€,
saocho 1<t <...<t, <d vaJ =(x:1,...,x2k )

Dinh nghia 2 [2]. Gia st J < R 14 idéan don thirc

thyc sw cia R. Mot phan tich bat kha quy cia J la
m

mot bidu dién J =[")J,, trong d6 mdi J, Ia cic
i=1

idéan don thirc bét kha quy.
Vi du 1. Cho R 1a vanh da thuc 2 bién
R = A[x,y]. Mot phan tich bit kha quy cia idéan

thir J= (x3, xzy,y3)1a

don

J=(x2,y3)ﬂ(x3, y).

Dinh ly dudi day chi ra su ton tai phan tich bat kha
quy ciia mot idéan don thirc bat ky.
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Pinh Iy 2 [2]. Néu J < R 1a mot idéan don thirc
thi ton tai cdc idéan don thic bt kha quy J,...,J,
cia R saocho J =nJi.
i=l
Pinh nghia 3 [2]. Cho R = A[x,,X,,...,x,] va
J < R 1a mot idéan don thirc. Mot phan tich bat kha
k
quy J =nJl. 13 thira néu tdn tai cap chi sb i #i'
i=1
sao cho J, = J,. Mot phan tich bit khi quy

J= nJl. 1a thu gon néu né 1a khong thira, nghia 1a

i=1

moi cdp chisd i #i' tacd J, < J,.
Vi du 2. Cho R 13 vanh da thuc 2 bién

R= A[x,y]. Idéan don thirc J=(x3, xzy,yS) 1a

kha quy. That vay, ta co:
J:(xz,y3)ﬂ(x3, y). Ta

xze(xz,y3)\J nén

cing 6,
J#J=(x.y")wa
ye(x’, )\J nen J#(x°, y). Mat khic, cic
idéan (x”, ) va (x°, ) 1a bét kha quy. Nén phan
tich J=(x2,y3)ﬂ(x3, y). 1a phan tich bt kha
quy thu gon ctia J.

canh  do, quy
J=(x2,y3)ﬂ(x3,y)ﬂ(x,y) la khong thu gon

Bén phan tich bét kha

boi (xz,y3) c (x,y).

Vi du trén chung té ring, néi chung phan tich bt
kha quy khéng phai 14 duy nhit. Tuy nhién, phan tich
bat kha quy thu gon 14 duy nhat va moi phan tich bt
kha quy ludn c6 thé bién ddi thanh dang phan tich thu
gon.

3.2. Thue hanh gidi toan vé idéan don thirc bang
ph?m mém CocoA

Trong [1], tac gia da trinh bay cac kién thirc co ban
vé Pai s6 giao hoan va mot sb bai tip st dung phin
mém CocoA, trong d6 c6 ndi dung vé idéan trong vanh
bét ky. Trong muc ndy, chung téi trinh bay chi tiét cach
sir dung phdn mém CocoA trong viéc khai thdc mot sb
bai toan vé idéan don thic. Trude hét, ching toi gidi
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thiéu cac budc thuc hanh véi phén mém CocoA nhu
sau:

Budc 1: Tai phan mém vé may tinh théng qua trang
web: http://cocoa.dima.unige.it

Budc 2: Chay chuong trinh thong qua file:
cocoa_dt.exe

BuGc 3: Trén thanh cong cu cia giao dién phin
mém, nhdy chudt vao “CocoaServer”, 1di chon “open”
va “execute”. Sau khi nhap 1énh code, ta nhip vao biéu
twong “Execute curent command set” dé chay chuong
trinh.

Bai tip 1. Trong vanh da thic R = Q[x, v, Z],
cho céc idéan don thirc
I=(x 2%, 2x'), J =(x'y, ¥yz, 2°), K =(x'y, 2, 7).

Str dyng phdn mém CocoA dé kiém tra cac du doan

sau:

W J(I:J)cIcl:J.
Gy (I:J):K=1:JK=(I:K):J.

iy 11, NI =JINJ =NINJ.
Bai giai

(i) St dung phan mém cocoA véi code nhur sau:
Use R::= QQ[x,y,z];

1 :=Ideal(xy”"2, yz'3, zx"4);

J == Ideal(x"3y,x"2yz,yz"2),

L.J;

J*(LD);

Két qua thu duoc nhu sau:

1:J =Ideal(yz,xy,z’,x*z,xz°)

J(I:J) = Ideal(x*y*z,x*y*2*,v*2° ,x*y*, xv° 27,

x3yz3 , xzyz4 vz, X yz, )c“yz2 7z xyzt)

(i) Tiép tuc sir dung phin mém cocoA véi code
nhu sau:

K :=Ideal(x"3y,x"5z,22);

(LI):K;

I: J*K);

(LK):J;

Két qua thu duoc nhw sau:

(I:J):K =ldeal(y, z, x)
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I: (J.K):Ideal(z, ¥, x)
(I1:K):J =Ideal(z, y, x)

(i) Tiép tuc st dung phin mém cocoA vdi code
nhu sau:

Radical(I);

Radical(J);

Radical(T*J);
Radical(Intersection(1,J));
Intersection(Radical(I), Radical(J));

Két qua thu dugc nhu sau:
JI = Ideal (xy, yz, x2),
JJ = Ideal (yz, xy),N1.J = Ideal (xy, yz)

VINJ = Ideal (yz, xy)
x/?ﬂ\/j=ldeal(xy, yz)

Nhdn xét: Sau bai tap nay, gido vién co thé cho
ngudi hoc tiép tuc tinh toan trén céc idéan don thirc bat
ky khéc. Tir d6 gido vién goi mé vén dé dé ngudi hoc
s& phat hién dwoc mot sb tinh chit trén cac phép toan vé
idéan don thuec.

Bai tip 2. Trong vanh da thuc R = Q[x, V, Z],
cho céc idéan don thirc

1 :(x3y, yz, z7x), J:(xzy, xyz, yzz).

(i) Xéc dinh phan tich bat kha quy thu gon cua
cac idéan:

1,J, N1, 1+J,1:J,1.J.

(i) Tir 6 dua ra du doan vé cong thuc xac dinh
tich bat kha quy

NI, I1+J,1:J,1.J thong qua phan tich bit kha

phan cia cac idéan
quy cua hai idéan /1, J.

Bai giai

(i)  Sur dung phdn mém cocoA véi code nhur sau:

Use R::=QQ[x,y,z];

1 :=Ideal(x"3y, y"5z, Z\7x);

J = Ideal(x"2y,xyz,y"2z);
IrreducibleDecom_Frobby5(1I);
IrreducibleDecom_Frobby5(J);
IrreducibleDecom_Frobby5(Radical(l));

IrreducibleDecom_Frobby5(1+J);
IrreducibleDecom_Frobby5(1:J);
IrreducibleDecom_Frobby5(I1*]);
Két qua thu duoc nhu sau:

I = Ideal(y,z" )N Ideal(x,y* )N Ideal(x*, v’ ,2")( Ideal (x* , z)

J = Ideal(x*,2)( Ideal(x, y*) N Ideal ()

JI = Ideal (v, 2)N Ideal (x, y) Ideal (x, z)

I1+J =Ideal(y,z" )\ Ideal(x, y*) N Ideal(x’, z)

1:J = Ideal(x,z) N\ Ideal(x’, y*,z°) N

Ideal(x,y" )N Ideal(x, y*,z" YN Ideal(x*, y*,2°)

1.J = Ideal(y) N Ideal(y*,z") N Ideal (x*, y*)[
\Ideal(x*,y?,z7) N Ideal (x*, z*)
NIdeal(x’,z)N Ideal(x*,y°,z*) N Ideal(x, y")

n m
(i) Néu I=()1,, J=[)J, 1a phan tich bit

j=1 i=1

kha quy ctia idéan 1, J thi ta c6 thé du doan phan tich

bat kha quy ctia cac idéan JI , I +J nhu sau:

- NT=(\JI

n m

> 1+J=(1,+7).

j=1 i=1

>  Néu J=(f1,f2,...,ft) thi
I:J=(\(1;:f) wil<j<nl<i<t.
figd;

Tuy nhién, ching ta khong thé du doan dugc phan
tich bat kha quy cua ideal /.J. D6 ciing 1a mot bai
toan mé dang dugc nhidu nha toan hoc quan tim nghién
clru.

4. Két luan

Bai béo da trinh bay mot cach tiép can mdi trong
viéc xac dinh céc xu hudng ung dung CNTT trong day
va hoc, do6 la dat CNTT trong mbi quan hé tuong tac
v6i ngudi day va nguoi hoc. Cu thé, tic gia dd minh
hoa cach st dung phin mém CocoA trong giang day
ndi dung vé idéan don thirc. Tir @6 ban doc co thé ap
dung twong tir cho cac ndi dung khéc trong linh vuc vé
Pai s6 giao hoan va Hinh hoc dai s6. Bai bao cho th'?iy,
viée sir dung phan mém CocoA trong giang day s& gitp
nguoi hoc linh héi kién thirc mot cach tu nhién. Hon
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