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Tir khda. 

Phdn mem CocoA, idean 

don thirc, phdn tich bdt khd 

quy, Dai sd giao hodn, Hinh 

hpc dgi so 

Ung dung cdng nghd thdng tm trong day hoc Toan la mdt giai phap thidt thuc 

trong viec ddi mdi phuong phap day va hpe hong thai dai cdng nghe sd va cupc 

each mang cdng nghiep 4 0, Bai bao gidi thieu ve phan mem CocoA Dd la mpt 

phan mem hd hp tiidi tpan hpng Dai so giao hoan va Hinh hoc dai sd. Dac biet, 

bai bap trinh bay each sQ dung phan mem CocoA trong vide day hpc ve idean 

don thQc nham muc dich kien tap hi thQc mdi cho nguoi hpc mpt each tu nhien 

Tu dd thuc day ldng say md nghidn cQu trong ngudi hoc. 

1. M o dau 

Ngay nay cdng nghe thdng lin (CNTT) da trd thanh 

mot trong nhQng nhan id chmh dinh hinh ndn kinh te 

toan cau, nen kinh te tn thQc CNTT cd tidm nang lam 

thay doi ban chat hoat dpng day va hoc, lam thay ddi 

vai hd cua ngudi day va ngudi hoc CNTT khong chi 

thay ddi can ban phupng thiic didu hanh va quan ly giap 

due ma cdn tac dong mardi me lam thay dpi ndi dung va 

phuong phap day hpc CNTT da hd thanh mdt bp phan 

giao due ve khoa hoc, cong nghe cho moi ngudi hpc, 

Ky nang vd may tinh dien tQ da frd dianh mdt hong 

nhQng ky nang duet yeu cua ngudi hpc iTng dung 

CNTT hong giang day la giai phap thiet thuc va hOu 

ich cua giiio vien hong thai dai cdng nghd sd va cudc 

each mang cdng nghiep 4 0 Do dd, viec day va hoc 

Toan cung khdng nim ngoai xu hudng hen 

Xu hudng su dung CNTT Urong day va hoc Toan da 

trd nen phd bien trong cac Uudng phd thdng, cao dang 

va dai hpc Trpng bai bap nay, chung tdi dua each 

hudng dan su dung phan mem CocoA hong vide day va 

hpc vd idean don thuc chp smh vien dai hpc va hpc vien 

cao hPC nganh Tpan d cac trudng dai hoc Dai so giao 

hoan mpt phan nhanh cua dai sd, nghidn cQu vd mdt sd 

cau Uiic dai sd nhu vanh, idean va mddim, Dd la mdn 

hpc ma bit k^ sinh vidn dai hoc, cao ding nganh Toan 

nao cung dupe tiep can Iddan don thQc ia mpt chu de 

nhd hong linh vuc dd Viec sQ dung phan mem CocoA 

trong day hoc ve idean don thQc dung each se giup 

ngudi hoc dl dang Uep can vdi hi thQc mdi. Hon nQa, 

nd cdn la mdt cdng cu hd trp cho giao vien h-ong viec 

phat. tnen nang luc phat hien va giai quydt van de cQa 

ngudi hoc Tuy nhien, muc dp phd bien cua phan mem 

nay trong giang day d cac hudng dai hoc, cao ding d 

Viet Nam cdn han che 

2. Gioi thicu ve phan mem CocoA [3] 

Du an CoCoA bit dau vao nam 1987. Ban dau, no 

chi bao gdm mdt chuong Qinh nhd trong Pascal chi 

chay tren Macintosh va duoc \'iet don gian dd cho phep 

cac tac giii thu nghiem diuat loan ciia Buchberger de 

Unh loan cac co sd Grobner Trong vdng hai nam, nd da 

duac su dung rdng rSi d nhidu nudc ca cho nghien cuu 

va giang day Sau do, chuong trinh duoc dich sang C va 

dupe chuyen sang cac ndn tang khac Khi pham vi kha 

nang cua nd tSng Idn, cac nha nghien ciiu va giao vien 
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da sQ dung nd. C P C O A !a mpt he thdng ed muc dich dac 

biet de diuc hidn cac tmh toan trpng Dai sd giao hoan 

Tmh hOu dung ciia cac ky n3ng ky thuat nay duoc tang 

ctrdng bdi ngdn ngQ lu nhien loan hpc de md la cac tinh 

toan, Ngdn ngQ nay duac sinh vien hoc dd dang va cho 

phep cae nha nghien cQu kham pha va phat tndn cac 

thuat toan mdi ma khdng can den su quan tri can thiel 

khi sir dung cac ngdn ngQ "cap diap", Du an CoCoA 

da budc vao giai dpan mdi thiet ke mdi dupe phat 

tnen ro rang dudi dang C ++ thu vien, mot may chu 

vii mdt hd thong tuong tac ddc lap se duac xay dung 

hen dinh cua thu vidn nay Thiet kd se phan anh cau 

tnic loan hoc co ban vi dieu nay se dam bao rang thu 

vien sQ dung lu nhien 

CoCoA la mpt he didng cd san miln phi de Unh 

loan vdi cac da IhQc nhieu bidn Cu thd hem, CoCoA 

hen quan den cac tinh toan hong cac vanh da duic 

nhieu bien trdn Q hoac ^ ve idean hay mddun cua 

chiing Viec thuc hidn cac phep loan Qen idean hay 

mddun dua tren ly Ihuyet co sd Grobner Mdt trpng 

nhQng tinh nang quan hpng nhat ciia CoCoA la ngdn 

ngQ liip Uinh cap cao cho phep ngudi diing tQ viel cac 

chiic nang cua minh va hudng din he thdng thdng qua 

cac tinh toan phQc lap va hen quan Ngdn ngQ nay da 

dupe diiet ke lu nhien va trQc quan, vi vay nd de hoc vii 

rat phii hop vdi viee giang day. Ngdn ngQ dupe giai 

thich, cu phap cua nd gidng nhu Pascal. Ngudi diing 

chinh cua CoCoA la cac nha nghien cQu vd Dai sd giao 

hoan va Dai so hinh hoc cung vdi cac sinh vien eua ho 

Tuy nhien, eac ky diuat dai sd tinh loan dang lan rdng 

sang cac Imh vuc khac (vi du nhu phan tich sd. mat ma, 

thdng kd va he didng ddng luc). He thdng bao gdm tra 

giiip hue tuyen hoim chinh (cung cd sin d dmh dang 

html va pdf) CoCoA lii phan mem cd san midn phi cho 

muc dich nghien ciiu va giao due cd thd duoc lay bdi 

http://cocoa dima unige it 

ciing nhu hr trang web nhan ban d My 

ftp //ftp reed.edu/mirrors/cocoa 

De thuan tidn, he thong cung cap giao dien van ban, 

che dd Emacs va giao dien ngudi dung dd hpa phd bien 

cho hau het cac nen tang 

3. Sif dung phan mem CocoA trong day hoc ve 

idean don thm: 

3.1. Idean dan thitc 

Trong muc nay chiing tdi gidi Ihieu mdt sd kien 

thirc CO ban vd idean don duic Ta luon gia su A la mdt 
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vanh giap hpan ed don vi va 7? Ia vanh da thQc d bien 

Dinh nghia 1 [2]. 

(i) Idean don IhQc cua R la idean sinh bdi cac 

don thQc theo cac bien X,, r^ , ..,X.. 

(ll) Mdt idean don diuc J c 7? la bat kha quy 

khi va chi khi no thda man cac dieu kien sau: J ^ R 

va neu hai idean dem thuc J j , 7^ sao cho 

J = J^n\J^ du J = 7, hoac J ^ J^. 

Sau day la cac dac trung cua idean don thQc bit kha 

quy. 

Nhdn xet: Neu / va J la hai iddan don diuc ciia 

vanh R = A[x^,X2,...,Xj] thi 

I + J = {a + b\aeI,b£j} 

ir\J = {a\aeI,a^J} 

IJ = {a.b\aGl,beJ} 

I:J = {xeR\xJ^l] 

JI = {xeR\3n>l:x" GI] 

cung lii cac iddan cua R 

Dinh ly 1 (2]. Cho R la vanh da diuc d bien 

R = A[x^,X2,. .,Xj]va J la mpt idean don IhQc 

khac khcng cua R idean J la bat kha quy neu va chi 

neu tdn tai cac sd nguyen duong k, t^,...,t^,e^,.. ,e^ 

sao cho ! < / , < , . . < / ^ <d va 7 - (r,^ , . . . , x j ) 

Dinh nghia 2 [2]. Gia sir J czR la idean don thue 

diuc su cua R. Mdt phan tich bat kha quy cua J la 

mdt bidu didn J—C^J,, hong dd mdi J^ la cae 

1=1 

iddan dan IhQc bat kha quy. 

Vi du I. Cho R la vanh da thitc 2 bien 

i? = v^fXj^)']. Mdt phan tich bit kha quy cua idean 

don thirc J -(x\ x^y, y^ j la 

Dmh ly dudi day chi ra su ton tai phan dch bat kha 

quy cua mdt iddan don diQc bat ky 

http://cocoa
http://reed.edu/mirrors/cocoa


. , , . ,, -, I SQ dung phan mem CocoA dd kiem h'a cac du doan 
V I du 2. Cho R lit vanh da diuc 2 bidn 

sau 
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Dinh ly 2 [2] Ndu J CzR \i mot idean don thQc th'du cac budc thuc hanh vdi phan mem CocoA nhu 

thi ton lai cac idean dan thuc bat kha quy J^,.. ,J^ ^^" 

Budc 1 Tai phan mem ve may tinh thdng qua hang 

cua R sao cho J —C)J web http //cocoa-dimaumge it 

'"' Budc 2 Chay chuong trinh thdng qua file-

Dinh nghia 3 [2]. Cho R = A[x^,X^,...,X^] va cocoa_qtexe 

J C ;? la mdt idean don diuc Mot phan tich bit kha ^ u d c 3 Tren dianh cdng cu cua giao dien phin 

^ mem, nhay chudt vao "CocoaServer", rdi chpn "open" 

quy J = C)J^ \a thira ndu tdn tai cap chi sd I ^i' va "execute" Sau khi nhap lenh code, ta nhap vao bieu 

'=1 luong "Execute curenl command set" de chay chuong 

sap eho J , C J, , . Mdt phan tich bit kha quy triidi 

T r\ T i S^ ' *^P 1- '^'"^"S vanh da diQc R = Q[x,y,z], 
J - I •/, la Ihu gpn neu nd la khdng thua, nghTa la 

i=i chp cac iddan don thQc 

mpl cap chi sd i ^ i' ta cd J , CtJ,.. i =[xy\yz\ zx^), J ^{x^y. x^yz, ys'), K ={x^y, y T., r^) 

Vi du 2. Cho R lit vanh da diuc 2 bier 

R = A\x,y'\ Iddan dan diuc J - ( x \ X^y,y^\ k 
^ •• ^ '' (1) J(/ J)<^I^I J. 

kha quy That vgy, la cd 

, I , , ^ _ / , ^ „. (11) (I :J):K = 1 :JK = (I:K):J. 
J = [x ,y jf](x , yj. Ta cung c6, ^ ' ^ ' 

(HI) iQjj,^=jinj=-J7n-Jj ^'^{x\y')\J nen J * / = (x^y') 

yeix , y)\J ndn J ^{x , y). Mat khac, cac , , 

^ ' ^ ' (i) SQ dung phan mem cocoA vdi code nhu sau' 

iddan (x^, y^) va (x^, y^ la bi t kha quy Nen phan UseR = QQ[x,y,z], 

r t 2 3\r^/ 3 \ . , , i , , I =IdeaI(xy''2, y2^3,zxM), 
lich J = (x\y jr](x , yj. la phan tich bit kha w . j . A 

J •= Ideal(x'*3y,x'^2yz,yz^2), 
quy thu gon ciia J. 

Ben canh dd, phan tich bat kha quy i+cr n 

J=(x\y')n{x\y)r\{x,y) la khong ihu gon K 6 I qua thu duoc nhu sau 

bm (x-,y^)Q[x,y). I .J -Ideal{yz,xy,z^ ,x^z,xz^) 

VI du tren chiing 16 ring, noi chung phan tich b4t J(l :J)^ Ideal(j?y'z,x'/z'yz\x'y\xy'z\ 

kha quy khong phai la duy nhit Tuy nhicn, phan tich x'yz'.xyz',yz\x'yz,x'yz\x'yz\xyz') 
bat kha quy thu gon la duy nhat va moi phan lich bat 

kha quy tudn cd thd bidn ddi thiinh dang phan tich thu (n) Tiep tuc sQ dung phan mem cocoA vdi code 

gon rdiu sau 

3.2. Thue hanh giai toan ve idean dem thirc bang K = Ideal(x^3y,x''5z,z'"2), 

phan mem CocoA (I J) K, 

Trong [1], tac gia da hinh bay cac kien thuc ca ban [ (J*K) 

vd Dai sd giao hpan va mdt sd bai tap su dung phan 

mem CPCOA, trong dd cd ndi dung vd idean h^ong vanh 
, _ , , , . . , , - , • . i. • u Ket qua thu duoc nhu sau-

bat ky Trong muc nay, chung toi hinh bay chi tiet cach 

su dimg phin mem CocpA hong vide khai diac mdt sd {I :J) .K - Ideal (^y, 2 , x ) 

bai loan vd iddan don thQc Trudc het, chung tdi gidi 
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/ : (J.K) = Ideal(z,y,x) 

(I:K):J = Ideal {z,y,x) 

(ni) Tiep tuc su dung phan mem cocoA vdi code 

nhu sau 

Radical(I)-, 

Radical(J), 

Radical(I*J), 

Radical(intersection(I,J)), 

Intersectipn(Radical(I), Radical(J)); 

Ket qua diu duoc nhu sau 

•Jl =Ideal[xy, yz, xz), 

4J = Ideal(yz, xy),JTj = Ideal{xy, yz) 

yflf\J= Ideal (yz, xy) 

4lC]^ = Ideal (xy,yz) 

Nhan xet- Sau bai tap nay, giap vien cd the cho 

ngudi hpc hep tuc dnh loan Q-en eac idean don IhQc bat 

ky khac, TQ dd giao vien gpi md van de de ngudi hoc 

se phat hien duoc mpt sd tinh chat trdn cac phep loan vd 

idean don thQc. 

Bai tap 2. Trong vanh da thQc ./? - Q[x ,_y , z ] , 

cho cac idean don thQc 

^ - (^V. y^ , 2^x), J = (x^y, xyz, y'^zY 

(i) Xac dinh phan tich bat kha quy thu gpn cua 

cac idean' 

I,J, 41.I + JJ:J,IJ. 
(ll) TQ dd dua ra du doan vd cdng thuc xac dinh 

phan tich bit khii quy cua cac iddan 

yI,I + J,I.J,I.J thdng qua phan tich bat kha 

quy ciia hai idean / , J. 

Bai giai 

(i) Su dung phan mem cocoA vdi code nhu sau 

UseR:=QQ[x,y,z], 

I =Ideal(x'^3y, y''5z, z''7x), 

J = Ideal (x'^2y,xyz,y''2z), 

IrreducibleDecom_Frobby 5(1), 

IrreducibleDecom_Frobby5(J), 

IrTeducibleDecom_Frobby5(Radical(I)), 
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IrTeducibleDecom_Frpbby5(I+J)-, 

IrreducibIeDecpm_Frobby5(I J); 

IrreducibIeDecom_Frobby 5(I*J); 

Ket qua thu dupe nhu sau 

I=ldeaHy,z')r[}deal(^x,y)fMcieaKx\y',z')r)Idealix\z) 

J ^Ideal{x-,z)nideal{x,y-)f]Ideal{y) 

•fl =ldeal{y, z)C\ ldeal{x, y)r\ Ideal{x, / ) 

I +J =Ideal(y,z')C\Idealix,y^)f]Idealix\z) 

I:J = Ideal{x, z) f] Idealix" ,y\z^)V\ 

Idea!(x,y^)nidea!(x,y\z')r\Ideal(x^,y\z^) 

I.J=Ideol{y)f]ldeal(y\z')r\Ideal{x\y^)f 

]Ideal{x\y\z')nideal(x\z^) 

C\Jdeal{x\z)(Mdeal{x\y\z^)^Ideal(x,y') 

(ll) N d u / ^ p / ^ , J ^ n ^ , la phan dch bat 

kha quy ciia idean / , J thi la cd the du doan phan tich 

bat kha quy cua cac iddan V / , I + J nhu sau. 

> Ndu J = (f\, fj^ -Jt) dii 

/ J = p ( / ^ : / ) , vdil<y<w, l < i < / 

Tuy nhien, chung ta khdng the du doan duoc phan 

tich bat kha quy cua ideal I .J. Dd cung la mdt bai 

toan md dang duoc nhidu nha toan hoc quan tam nghien 

cim 

4. Ket luan 

Bai bao da Uinh bay mdt each tidp can mdi trong 

vide xac dinh cac xu hudng ung dung CNTT hong day 

va hoc, dd la dat CNTT hong mdi quan he tuong tac 

vdi ngudi day va ngudi hpc, Cu thd, tac gia da minh 

hoa each sir dung phin mdm CocoA Qong giiing day 

npi dung vd idean don diuc. TQ dd ban doc cd die ap 

dung hrong tu cho cac ndi dung khac U-ong liidi vuc ve 

Dai sd giao hoan va Hinh hoc dai sd Bai bao cho thay, 

vide sQ dung phan mdm CPCOA hong giang day se giup 

ngudi hoc ITnh hdi kidn thQc mpl each tu nhien Hon 
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nQa, nd cdn kich thich su td md, ldng say me nghien 

cuu trong ngudi hoc 
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Abstract 

Application of mformaUon leclmology in teaching Maths is a pracUcal solution in 

renewing teaching and leaming methods in the era of digital technology and 

mdustnal revolution 4 0 The article mh-oduces about CocoA software It is a 

software that supports calculations in Commutative Algebra and Algebra 

. Geometry In particular, the paper presents how lo use CocoA software m teaching 

about the monomial ideal with the aim of creating new knowledge for learners 

naturally Since then promote research passion in learners 


