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SU DUNG PHAN MEM MAPLE GIAI CAC DANG TOAN CO BAN VE MAT THAM
SO TRONG MON HIiNH HQC VI PHAN

USING MAPLE SOFTWARE FOR SOLVING BASIC PROBLEMS OF PARAMETER SURFACE IN
DIFFERENTIAL GEOMETRY SUBJECT

Phan Thi Hiép, Trian Lé Nam
Trwong Pai hoc Pong Thdp

TOM TAT

Chuing t8i str dung cac géi Linear Algebra, Maplet trén phan mém Toan hoc Maple phién ban 15.0 dé lap
trinh ra cac mdé-dun ma ching phai giai tirng budc cac dang toan co ban cla ly thuyét mat trong mén hinh hoc vi
phan nhw: viét phwong trinh mét phéng tiép xtc, phap tuyén chinh, v& hinh minh hoa, tinh dién tich, xac dinh
dang co ban thr nhét va the hai, d6 cong trung binh, d6 cong Gauss ctia mét mat tham sb chinh qui. Ddng thoi,
chung t6i d& xuat mot thuat toan tim do cong chinh va phwong chinh dwa trén ma tran cGa anh xa Gauss déi voi
co s& chinh téc ctia mét phng tiép xuc. Sau do, ching t6i thé hién né trén Maple. Muc dich clia ching t6i 1a tao
ra cac cdng cu hd tro sinh vién kiém tra lai cac bwéc tinh toan ciia minh, cé nhiéu thoi gian nghién clru cac van
dé ban chét.

Twr khéa: Maple, do cong chinh, phwong chinh

ABSTRACT

We use the LinearAlgebra, Maplet packages in Maple software version 15.0 to programme the modules
which must solve step by step the basis problems of surface theorem in differential geometry such as: write the
equation of tangent planes, normal lines, draw illustration picture, evaluate the area, calculate the first and second
fundamental form of parameter surface. Simultaneously, we propose algorithm to find the principal curvatures and
principal curvature directions. Since, we represent it on maple. Our aim create the tools which help students

checking all steps of their calculations, have more time to study essential problems.

Key words: Maple; principal curvatures; principal curvature directions

1. Mé dau

Maple 14 mot hé théng dai s may tinh cho
phép nguoi sir dung thuc hién cac phép tinh toan
dai sd trén cac con s cu thé, ky hiéu hoac tham
s6 va minh hoa Toan hoc manh mé. Maple duoc
xdy dyng va phat trién boi cong ty Waterloo
Maple Inc, tinh dén nay Maple di c6 phién ban
thir 17. Cac phién ban vé sau ciia Maple cung
cap nhidu cong cu tryc quan, nhiéu goéi lénh
chuyén nganh phu hop vé6i cac tinh toan phd
thong va bac dai hoc, giao di¢n hoan thién hon
va hd tro soan thao tot hon. Pic biét, tir phién
ban 15, n6 hé tro luu trit tai ligu theo kiéu dam
may dién tir. Nguoi dung dé dang tim kiém cac
tai liéu lién quan vé sir dung tur internet. Chinh
nhitng uu diém d6 ma nhidu nude trén thé gioi
lwa chon Maple lam phan mém tng dung trong
day hoc. O nudc ta ngdy nay Maple ciing dan
dugc chii y dén. Nhiéu truong dai hoc di bd
sung thém vao khung chuong trinh moén "Su
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dung phan mém Maple" hoidc yéu ciu sinh vién
lam céc bai thuc hanh trén Maple, ... N6 da gop
phan 1am thay doi hin cich hoc Toan, tuc la
song song Vi 16i giai truyén thong sinh vién c6
thé giai quyét bai toan véi sy giup dd ciia Maple.
Phuong phap ndy dem dén cho sinh vién mot
cach tiép can méi v6i Toan hoc: sinh dong, sang
tao va rén luyén kha ning tu hoc, ty kiém tra va
nghién cuu.

Ly thuyét mat 1a mot trong hai ndi dung
chinh cia moén hinh hoc vi phan, dugc giang day
O céc truong Pai hoc su pham va Ky thuat. N6
c¢6 nhiéu dang bai tap lién quan dén tinh toan cac
biéu thuc dai sb, vector va biéu thirc ¢o chua
tham s6. Piac biét, n6 co nhiéu bai toan mang
tinh chat thuat toan nhu: viét phuong trinh mat
phing tiép xtic, phap tuyén chinh, tinh dién tich,
xac dinh dang co ban thi nhét va thir hai, d6
cong trung binh, d§ cong Gauss...clla mot mat
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tham s6. Khai thac kha ning tinh toan va lap
trinh cia phan mém Maple, chung t6i viét mot
s6 mo-dun hd tro tinh toan ting budc va vé hinh
minh hoa cho cac dang toan d6. Cac mo-dun
phai dap tmg duoc cic yéu cau: chinh xic va
nhanh chong, rat gon dugc két qua nhu thuc hién
trén gidy, cac bién d6i phai timg budc mot. Pong
thoi, ching t6i cling xay dung thudt toan tim do
cong chinh va phuong chinh dya vao ma tran
ctia anh xa Gauss va thé hién béng mo-dun “Pg
cong chinh va phuong chinh” trén Maple.

2. M06-dun giii cac dang toan co ban trong ly
thuyét duong

2.1. Cdch sir dung cac mé-dun

No6i dung ctuia cidc mo-dun dugc luu
thanh file Matthamso.mw, luu trir tai dia chi:
https://www.dropbox.com/s/boliacy5istm03y/M
atthamso.mw va dia chi:

https://docs.google.com/a/dthu.edu.vn/file/d/0B5
zGtvvqlD5YRjZ30Fc3cm9hbmM/edit?usp=sha
ring. Sau khi download né vé, cac ban dung
chuong trinh Maple (version 15.0 tré 1én) mo
file Matthamso.mw, cho chuong trinh load ndi
dung. Khi do, cira s6 ctia Maple xudt hién 6 muc
twong g voi 6 moé-dun nhu Hinh 1.

(P omdngs =) (tmmvsronn v (s v) [B]Z U [E]= = Wbh =i
> M@t phiing tiép xiic
b Phap tuyén chinh
- Dién tich ctia mit
> Dang co ban thir nhét va thi hai
» D¢ cong trung binh va dj cong Gauss

P D¢ cong chinh va phwong chinh

Hinh 1. CAc mo-dun tinh todn trén mdt tham sé

Pé sir dung Mé6-dun nao, chiing ta click
vao biéu tuong tam giac > twong ung voi no.
Sau d0, dua con tro dén chit restart, gd phim
Enter va nhap vao cac dir liéu.

Cac dir liéu chung phai nhap vao cac mo-
dun bao gdm: tham sb héa cua mit, diéu kién
ctia tham s hay mién xac dinh cta tham sd, toa
dd diém dang xét. Chung dugc thuc hién nhu
Sau:

- Tham s6 héa ciia mat: Mat tham s
(S): X(u,v)=(x(u,v),y(u,v),z(u,v)) duoc nhap vao

maplet  tham s6 hoa  bang 1énh
x(u,v),y(u,v),z(u,v)

- Piéu kién ciia tham sé: Gia sit tham sd
hoa cua (S)co didu kién u,<u<u, Vva
Vy, V<V, ching ta nhap vao maplet diéu kién
bang lénh: (u, <= u)and (u<=u,) and
(vo <= V)and (v<=v,)

Luu y: gia tri 7 dugc nhap vao boi 1énh Pi.

- Toa dg cua diém dang xét: Néu ching ta
thuc hién tinh toan tai diém X (uy,V,) thi ching
ta nhdp cdp Ugy,V, vao maplet toa d. Nguoc lai,
néu chiing ta xét bai toan d6i voi diém tong quat
thi chung ta nhép vao cap u,v vao maplet toa do.

Vidu 1: Mat (S) c6 tham sé héa dang

K(u)- 2sin3u 2(sinu-+2sin2u) (cosu-2cos2u)(2+cosv)
"\ 24cosv' 2+ cos(v+2713)” 4
Vi (u,v) IS (0, 7[) x (0, 27[) duwoc nhdp vao
cac mé-dun nhu Hinh 2 va Hinh 2.

Mhap vao tham so hoa cua mat (5) @

2*sin(3*u)/(2+cos(v)), 2(sin(u)+2%sin(2 *u) )2+
cos(v+2*Pi/3)),(cos(u)}-2*cos(2*u))*(2+cos(v))

Hinh 2. Nhdp vao tham sé héa ciia mdt (S)

=
|

Mhap vao dieu kien cua tham so

| (0<u) and (u<Pi) and (0<v) and (v<2*Pi)|

Hinh 3. Nhdp vao diéu kién ciia tham sé héa
2.2. Chirc ndng ciia cac mo-dun

2.2.1. Xdc phwong trinh mdt phdng tiép xiic ciia
mat tham s6

Click vao bidu bidu tugng tam giac P
mg v6i ndi dung Mit phing tiép xuc, dua con
tr6 dén chir restart, gd phim Enter. Khi do,
Maple lan lugt dua ra 3 maplet yéu cau ching ta
nhap vao tham sé hoa ciia mat, khoang xac dinh
ciia tham sd va gia tri cta (uv) ung véi tiép
diém. Néu ching ta mudn tim phuong trinh mt
phing tiép xuc tai diém bat ki thi ching ta nhap
u,v vao maplet.

Sau khi nhap day du 3 dit liéu, Maple s&
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tién hanh tinh toan va dua ra phuong trinh tong
quat ctia mat phang tiép xuc.

Liwru y: Néu chuong trinh khong tu load
két qua thi cac ban kéo thanh trugt ngang trén
giao dién dén cudi mo-dun dé xem két qua (phan
chit mau xanh).

Thém vao d6, cac ban co thé xem hinh v&
mat tham sd (S) va mat phang tiép xuc (trong
truong hop nhép gia tri tiép diém cu thé) bang
cach dua con tré vao mo-dun “Hinh vé cua mat
nhin phim Enter. Khi do,
chwong trinh dwa ra mot maplet yéu cau nhép

phang tiép xuc”,

vao mién gié tri cin v& cua tham sb.
2.2.2. Md-dun viét phwong trinh phdp tuyén
chinh

Tuong tuy mo-dun viét phuong trinh mat
phing tiép xtic, chung ta kich hoat mo-dun, nhap
vao tham sb hoa, mién xac dinh va toa do diém
di qua. Chuong trinh s€ tinh cidc dao ham
Xy X
ra phuong trinh tham sb ctia phap tuyén chinh va
v€ hinh minh hoa.
2.2.3. Tinh dién tich ciia mdt tham s6

v» tich co6 hudéng cua ching. Tt d6, n6 dua

Sau khi kich hoat m6-dun, nhép vao tham
s6 hoa va mién x4c dinh cta mit tham sé (S).
Chuong trinh s& tinh cac dao ham cdp 1 cua
tham sb, céac hé sb cua dang co ban thu nhét, suy
ra phan tir thé tich. Tir d6, dwa ra cong thirc tinh
dién tich cua mat (S ) va xac dinh gia tri cua né.
Cudi cling, né dua ra hinh v& minh hoa mat (S).

Vi du 3: Dung mé-dun xdc dinh dién tich
cua mat tham 56

(S): X (u,v)=(u?sin(v), u* cos(v), u) trong mién

(0,1)x(0,27). Chung ta dugc két qua
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"Cho X(u,v) = (u"2*sin(v) , u*2%cos(v) , u)"

"Xu=", [ 2usin(v) 2ucos(v) 1 ]

"Xv=", { w* cos(v) -u’sin(v) 0 ]
"Cac hé sb cua dang co ban th nhét 1an lwot béng"
445 +1,0, 4"
(4 u’ + 1) ot

"Dién tich etia mat da cho béng"

"Phén tit dién tich béng",

| j '=-%1111ﬁ)n+—\1——111(%+— \J

"G r 40 gn bing", 3 809729704

2.2.4. MO-dun xdc dinh dang co ban thir nhat va
thir hai ciia mdt tham sé

Sau khi kich hoat, nhap vao tham sb hoa,
diéu kién cua tham s6. Chwong trinh s& tinh cac
dao ham cép 1, cap 2 clia tham s6 X (u,v). Tur
d6, n6 xac dinh phap vector, tinh va rut gon cac
hé sb cua dang co ban thi nhét, tha hai. Cudi
cung, no cho ra biéu thirc ctia cac dang co ban
can tim.

2.2.5. Xac dinh do cong Gauss va do cong trung
binh

Pé sir dung mo-dun, ching ta nhap vao
tham s6 héa X, diéu kién cta tham sb. Sau do,
chuong trinh yéu cu céc ban nhdp vao toa do
diém can xét. Co hai truong hop.

a) Truomg hop 1. Néu cac ban mudn xac
dinh cong thirc tinh d§ cong trung binh va Gauss
(tinh tai diém tong quat) thi chung ta nhip vao u,v
cho maplet toa d6 tham sb. Khi d6, chwong trinh s&
tinh va rat gon cac dao ham ca‘ip 1, cép 2cua X (u,v)
theo diéu kién ma ching ta da nhap vao. Sau do,
Maple tinh tich c6 hudng ciia 2 dao ham cép 1, rit
gon cac hé s6 cua dang co ban thir nhét, thtr hai.



TAP CHi KHOA HOC XA HOI, NHAN VAN VA GIAO DUC

TAP 3, SO 1 (2013)

Dua vao céac hé, n6 dua ra cong thirc xac dinh do
cong Gauss va d cong trung binh cta (s).

Luwu y: chuong trinh di duoc 1ap trinh dé
rat gon theo diéu kién cua tham s nhu tinh tay.
Do d6, néu két qua tinh todn cua cac ban khac
v6i may tinh thi ching ta nén kiém tra lai timg
budc mot dya vao cac budce tinh ciia Maple.

b) Trwomg hop 2. Néu diém dang xét c6
gia tri cu thé cua tham sd thi chung ta nhap 2 giad
tri d6 vao maplet gia tri ciia tham sd, hai gia tri
ctia tham s6 duogc phan cach bédi dau «”. Sau khi
nhdp da di li€u, chuong trinh sé& tién hanh xac
dinh cac dao ham cép 1, cép 2 cta tham sd, rat
gon no theo diéu kién nhdp vao ban dau, thay
cac gia tri cua tham sb vao cac dao ham. Tu do,
noé tinh ra cac hé cua dang cac co ban tai diém
d6. Cudi cung, Maple cho chung ta gia tri ciia do
cong Gauss va do cong trung binh tai diém dang
Xeét.

Vi du 4: Dung m6-dun xdc dinh cong thirc
tinh do cong Gauss va do cong trung binh cua
mat tham 56
(S):X (u,v)=(coshusinv,coshucosv,sinhu), vdi

hai tham sé nam trong tdp (0,40)x(0,7)-

Sau khi nhép céc dit liéu, Maple cho ra két
qua
"Cho X(u,v) = cosh(u)*sin(v) , cosh(u)*cos(v), sinh(u) ) vé1 0 < vand 0 < vandv < Bi"

"V them 50 trén, chiing ta ¢ cic dzo him"
”Xu:”.[ sith(u) sinfv) sinh(u) cos(v) cosh(u) }
DACH { cosh() cos(v) -cosh(u) sm(v) 0 }
"Kun=", [ cosh(u) sin(v) cosh(u) cos(v) smh(u) ]

"Yuv=", { sinh(u) cos(v) -smh(u) sm(v) 0 }

"Xn:",{ -cosh{x) sin(v) -cosh(u) cos(v) 0]

"Céc hé s6 clia dang co ban thit nhét bing"
2 cosh(u)2 -1,0, cosh(u)2
"Tich 6 hudng cita 2 vector Xu v Xv bing"
[ cosh(u)2 sin(v) cosh(u)2 cos(v) -sinh(u) cosh(u)

"Modun eiia vector tich c6 hrdng bing"

\/ (2 cosh(u)2 - 1) cosh(u)2
"Cac hé sd cia dang co ban thir hai bﬁng"
2
1 0 - cosh(u)
2 cosh(u)2 -1

N cosh(u)2 -1

"Tich c6 huéng ciia 2 vector Xu va Xv bang"

[cosh(u)zsin(v) cosh(u)2 cos(v) -sinh() cosh(u) ]

"Modun ciia vector tich c6 huéng bang"

\/ (2 cosh(u)2 - 1) cosh(u)2

"Cée hé sd ciia dang co ban thit hai bz‘lng"

L 0. - cosh(u)2
\/2cosh(u)271 JZcosh(u)zfl
- 2
"D cong trung binh bang", - sinh(u)

(2 cosh(u)2 - 1)3/2

1
2 (1 +4 cos.h(u)4 -4 cosh(u)z)

"B cong Gauss bing", -

2.2.6. MO-dun xdc dinh do cong chinh va
phuong chinh

a) Thuat toan xac dinh d§ cong chinh
va phuwong chinh
Bude 1: Xéc dinh cac hé sd cua dang co
ban thir nhat va th hai.
Buédc 2: Xac dinh ma tran Az(aij) cla
anh xa Gauss d6i voi co s& {Xu X, }
Budoc 3: Xac dinh 2 gia tri riéng
2
:tr(A)J_r tr(A)" —4det(A) o
2
Bu6c 4: Néu 4 =4, thi két luan moi
phuong déu 1a phuong chinh. Nguoc lai, néu
A, # A, thi ching ta xét tiép
+Néu ay — 4 #0 thi v, (-a,.a,-4) I

mot vector chi phuong chinh cta (S).

ay,—A4 =0 thi

aA.

A

+ Nguoc lai, néu
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\rll(a22 —A,—8y) la mot vector chi phuong
chinh cua (S) .

Buéce 5: Tuong tu, xac dinh phuong chinh
thir 2.

Budc 6: Két luan ~4, la 2 do cong
chinh, hai vector \'/1'2 la hai vector chi phuong
chinh cua mat tham sé (S)

b) Sir dung mo-dun

Sau khi kich hoat, nhap vao tham s6 hoa,
diéu kién cua tham sb, gia tri cua diém can xét
(téng quat hodc cu thé). Maple sir dung thuét
toan trén rit gon cac két qua va cho ra cac dao
ham cz”ip 1, cép 2, toa do cua phap vector, hé sb
cua dang co ban thu nhét va thir 2, ma trin A
cua anh xa Gauss, phuong trinh dat trung, gia tri
riéng, vector riéng cta ma tran A. Cudi cung,
mo-dun cho biét gia tri ciia 2 d6 cong chinh, toa
dod cuia cac vector chi phuong chinh.

¢) Vi du 5: Sur dung mé-dun xdc dinh do
cong chinh va phwong chinh cia mdt tham s6
(S):X (u,v) :(u —V,U+V,u? —v2) tai diém x (L1).

Sau khi nhdp vao moé-dun cac dir li€u,
Maple tién hanh tinh toan, cho ra cac dao ham,
gia tri cua chung tai diém X (11), cac h¢ so cua
cac dang co ban va

"Ma trén ciia anh xa Gauss d6i voi co sé {Xu.Xv) bing"
2 3 2
5 ﬁ ’ 25 \ﬁ 25 ﬁ
2 = | 2 3
" 5 2 s 25 s

"Phuong trinh dic trung ciia ma tran trén c6 dang:"
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1035

="
3
510

21
r——=0

23
oL

. 1
"Phuong trinh trén c6 nghiém" }\1 = Th=

"Suy ra hai d6 cong chinh lan luot béng” _ % %
"Hé phutong trinh xéc dinh vector riéng tme vai gia trj riéng thir nhit"
255 5 H
e
"Suy ra vector chi phrong chinh thir nhét 6 toa d6 dang"

(55 e L5 -1)a -2 ({5 -5)a

25 5 25

3. Kétlugn

Dua vao tinh toan toc d, chinh xac, hd try
lap trinh ctia phan mém Toan hoc Maple, chung t6i
da 1ap trinh 6 mo-dun tuong ing vaéi 6 dang toan co
ban vé& 1y thuyét mat trong mén hinh hoc vi phan.
D6 14 cac md-dun viét phuong trinh mit phing tiép
xtic, viét phuong trinh phap tuyén chinh, xac dinh
dién tich, xac dinh cic dang co ban, tinh d¢ cong
Gauss va do cong trung binh, tim d6 cong chinh va
phuong chinh ctia mét tham sé.

Céc mb-dun trong bai bao da khai thac mot
sO wu diém ciia phan mém Maple dé giai nhanh
chong va chinh xac cac dang toan co ban do theo
timg budc. Nho vao do, ching ta co thé kiém tra
timg budc mot trong cac bai lam, rat ngan duoc thoi
gian cho viéc tinh toan, kiém tra, c6 nhiéu thoi gian
nghién ctru cac van d& ban chat cia mén hoc. Hon
nifa, tir cac hinh v€, nguoi sir dung c6 dugec mot cai
nhin tryc giac, tong quan vé cac mit dang duoc
khéo sat. Vi vy, cac giang vién c6 thé sir dung cac
mo-dun dé dinh hudéng cho viéc ra cac dé bai va
kiém tra tinh toan ctia ngudi hoc.
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