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VAN DUNG PHAN MEM MAPLE TRONG GIANG DAY
CAC NOI DUNG TOAN CAO CAP THONG QUA MOT SO BAI TOAN UNG DUNG

e Pham My Hanh®), Tran Thi Ngoc Giau®

Tém tit
Theo xu hudng phdt trién chung ciia khoa hoc va cong nghé, cdc phan mém vmg dung ngay cang
dwoc ap dung rong rdi trong giang day va nghién cuu khoa hoc. Ngu’&i hoc khong chi can ncfm viing
kién thirc ma con phai s dung thanh thao cac cong cu va phan mém tinh toan dé gidi quyet cac bai
todn thue té. Duea trén cac cong cu tinh toan hiéu qua cua Maple, bai vzet trinh bdy mét so ung dung
ciia phan mém nay trong giang day toan cao cdp vé gidi tich va dai sé tuyén tinh théng qua mot sé
bai todn iing dung lién quan dén linh viee ky thudt.

Tir khéa: Phan mém Maple, todn cao cdp, Qidng day todn cao cdp, bai todn kj thudt.

1. Pit van dé

Trong qua trinh hoc ¢ bac dai hoc, sinh vién
can rén luyén kha nang ty hoc, tu nghién ctru. pé
chiém linh tri thirc, ngudi hoc can nam ving cac
kién thirc dwoc giang vién truyén thu, dong thoi
linh dong sang tao khi van dung nhirg ndi dung
da hoc vao giai quyét cac van dé thuc tién cua
cude sdng. Chuong trinh toan béc dai hoc cung
cap cho sinh vién mot so kién thire todn cao cap
vé giai tich va dai sd tuyén tinh. Pa s6 kién thuc
nay twong d6i méi va kho déi vé6i sinh vién. Vi
thé, sinh vién can sy hd trg cla cac cong cu tinh
toan, ciing nhu cac phdn mém mé phong, qua do
gitip phat trién kha ning tu duy va cc ning lyc
tinh toan, m6 hinh héa. Nguoi hoc st dung may
tinh dién tir va phan mém d¢ tao ra cac ddi tuong
toan hoc sau d6 tim toi khdm pha cac thudc tinh
an chira bén trong ddi tugng d6. Dya trén chuin
dau ra cua giao duc bac dai hoc, sinh vién can
nam vimg kién thic giai dugc cac bai toan, hon
thé cac em phai st dung dugc mét ) cong cu
tinh toan va phan mém dé giai quyét cac bai toan
g dung thyc té.

Hién nay c6 rat nhiéu phin mém hd trg
trong hoat dong giang day va hoc tap toan. Theo
[1, tr. 5] “Phdn mém Maple duoc Truong dai hoc
tong hop Waterloo (Canada) va Truong dai hoc
ky thuat Zurich (Thuy S7) xay dung va dua vao
sir dung 1an dau tién nim 1985”. Pén nay phan
mém nay di phat trién dén phién ban Maple
2018. Phan mém Maple c6 giao dién kha than
thién véi ngudi ding va hd tro hau hét cac linh
vuc cta toan hoc trong d6 bao gdm mot sé nodi
dung toan cao cép nhu: tinh gidi han; dao ham;
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tich phén; giai phuong trinh vi phan; vé d6 thi va
khao sat cdc ham nhiéu bién; ma tran; dinh thirc;
giai h¢ phuong trinh... Ngoai ra, phan mém nay
con hd trg ngudi dung trong viée 1ap trinh tim 10i
giai cho cac bai toan vdi cau trac dong 1énh don
gian. Vi cac tinh nang wu viét trén, Maple thuc
su 1a mot cong cu hd trg déc lyc cho giang vién
va sinh vién trong qua trinh giang day va hoc tép,
dong thoi day cung la mét trong nhimg phan
mém uu viét gitp giai quyet cac bai toan ky
thuat. Maple khong chi gitip sinh vién kiém tra
lai cac két qua tinh toan ma con dung dé md
phéng mot sy vat, hién tugng hodc tim 101 giai
cho cac bai toan ky thut. Bén canh do nguoi st
dung c6 thé lap trinh voi cac chu tric dong Iénh
don gian dé giai quyét cac tinh hubng c6 véan de.

Theo chwong trinh dai cuong vé toan cho
cac nganh ky thuat, sinh vién dugc tiép can mot
s6 noi dung vé giai tich ¢ dién va dai sd tuyén
tinh. Cac ndi dung giai tich c6 dién nhu: gi6i han
ham s6; phép tinh vi phan ham nhiéu bién; phép
tinh tich phén; tich phan duong va tich phan mat;
phuong trinh vi phan tuy c6 nhiéu tng dung
trong thuc té nhung day 1a cic ndi dung twong
d6i méi va kho dbi voi sinh vién. Vi thoi lugng
trén 16p (tur 3 den 4 tin chi), sinh vién chi c6 thé
nam dugc mot sb kién thirc co ban va giai cac bai
tap tir mic do don gian dén trung binh. Tuong
tu, d6i v6i cac nodi dung dai sb tuyén tinh nhu:
ma tran; dinh thirc; hé phuong trinh tuyen tinh..
sinh vién ciing it co diéu kién tim hiéu thém vé
cac ing dung thyc té cua cac khai niém nay.

Vi thé, trong qué trinh hoc, sinh vién can
dén sy hd tro ciia cac phan mém tinh toan nhu
Maple nham kiém tra lai két qua tinh toan, mo
phong nhing d6 thi ctia ham s6 nhiéu bién trong
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khong gian hodc v& dugc cac vat thé khéi ba
chiéu va tinh duoc thé tich cua cac duong, cac
mat trong khong gian... Ngoai ra, khi van dung
cac ndi dung toan hoc vao cac tinh huéng thuc té
cho cac bai toan ky thuat hodc dé tim hiéu sau
hon vé mdi quan hé giita toan hoc véi cac linh
vuc trong hoat dong san xuét, sinh vién can sy hd
trg cia giang vién trong viéc néu rd vin dé cin
giai quyét, khoi goi lai kién thuc toan hoc va
kién thirc chuyén nganh c6 lién quan, ciing nhu
dé xuat phuong phap van dung kién thirc toan dé
tim 101 giai. Bén canh d6 da s6 nhitng bai toan k¥
thuat can phuong tién tinh toan hiéu qua dé giai
quyét khéi lugng 16n cac dir liu dau vao vi thé
nhitng phian mém toan hoc nhu Maple s& hd trg
tich cuc cho giang vién 1an sinh vién.

2. Van dung phian mém Maple trong
giang day mét sé ndi dung cia Toan cao cap

Trong mach kién thic vé dai sé tuyén tinh
c6 nhiéu bai toan wng dung vé ki thuat; cac bai
toan mo phong vé hién twong trong tu nhién. Vi
thé, giang vién co thé 1ong ghép vao noi dung
giang day mot s bai toan ky thuat tir cac hoat
dong thyc tidn cudc sdng. Dya vao cac tinh ning
cua Maple, giang vién c6 thé gidp sinh vién nang
cao kha nang tu duy, nang lyc tinh toan, mo
phong va giai quyét cac tinh hudng c6 van dé.

Bai toan 1. Nghién ciru su sinh san cua tam,
nguoi ta nhan thdy méi con tim s& dé 100 tring
moi thang. Trong ) nay chi c6 10% SOng sOt qua
giai doan au tring va 20% s au trung nay sé nd
thanh nhong. Chi c6 30% sé nhong Ion thanh
tam. Gia sir rang mdi giai doan kéo dai trong mot
thang va 40% sé tam truong thanh 1 thang tudi
s& séng cho dén thang tiép theo va c6 kha ning
sinh san. Tinh sé lwong tim c6 duoc & thang thu
10, biét Itc dau c6 40 con tam [5, tr. 97].

Bai gidi: Dé giai quyét bai toan nay, giang
vién c6 thé gidp sinh vién phan tich tim méi quan
hé giira cac dit liéu ddu vao nhu sau:

Gia st W,,X,,Y,,2, twong ung la sé lugng

n!'“n?
trang, au tring, nhong va tam trong thang thi n.
Khi d6 W;,%;,Y,,Z, V& Wy, X, Yy, Z, lan luot
la s6 lwong tring, 4u tring, nhong va tam trong
thang thtr 1 va thoi diém ban dau. Ngoai ra, dya
vao céc dir liéu ban dau ta lap dugc mdi quan hé
gitra cac dai lugng nhu sau:

w; =100z,
=0,1w,
y, =0,2%,

z, =0,3y,+0,4z,
Mbi quan hé trén cd thé dugc viét lai dudi
dang ma tran:
W, 0 0 0 100| w,
X, 01 0 0 0 | x

Y| |0 02 0 0|y,

z| |0 0 03 04z
W, 0 0 0 10007[w,
X 111 0 0 O X 1
A= yi {o 20 0 yz =M
Z, 00 3 4 Z,
0O 0 0 1000
Vi M = 1000
020 O
0 0 3 4
Vi loc dau c6 40 con tim nén
A=[0 0 0 40].
Thuc hién  phép nhadn ma tran,

A =[4000 0 0 16]' nénsé tim thang thir 1
s¢ la 16.

L
A= MA A = MA =

1 10 0
Am:(ﬁj MYOA.

Suy ra s6 taim ¢ thang thi 10, khoang 14,5
con tam.

Néu goi U la sb6 tam ban dau thi A 1a mot
ham theo u tir d6 ta c6 thé xay dung ham sd biéu
dién sy bién thién sinh san ciia tim bang 1énh ciia
Maple nhu sau:
> with(linalg);
> g:=(i,u) — transpose(evalm((M") &*A(u)));

g == (i,u) — transpose(evalm( &**(M', A(u))))

> plot([seq([i,g(i,40)[1,4]],i=1...40)]);

A):>
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H.

151

10

10 20 4
Hinh 1. Do thi minh hea sy sinh san cia tam véi
dieu kién ban dau co 40 con tam
Dya vdao dd thi nhan théy, néu chon sd
luong tim ban dau 1a 40 con thi trong nhiing
thang dau dén thang thir 30 s luong tam cé sy
bién dong. Tuy nhién tir thang thir 30 tré di thi sd
tam bat dau phat trién 6n dinh. Liéu sb luong tam
ban dau c6 mang tinh quyét dinh dén sy 6n dinh
vé muc sinh san cua tim khong? Kiém tra gia
dinh nay bang cach gia sir s6 lugng tim ban dau
la 1000 con. Thyc hién twong ty nhu trén ta cé
dd thi sau:

10 2 30 40
Hinh 2. ]?6 thi minh hoa sy sinh sin cia tim véi
di€u kién ban dau c6 1000 con tam
Qua d6 thi Hinh 1 va Hinh 2 nhén thy s6
lugng tam ban dau khong anh huong dén tinh 6n
dinh cua su sinh san cua tam. Do d06, chinh ma
tran M mang tinh quyét dinh.

Dung goi Iénh cta Maple vé dai sO tuyén
tinh >with(linalg); sinh vién dé dang tim dugc da
L oa , \ 2 3
thac dic trung caa M la: f (t) =t* —gts “z va
f(t) co nghiém 1, day la mét gia tri riéng cua
M. Kiém tra duoc néu chéo hoa ma tran M trén
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truong s phic thi tim duge bon gia trj riéng
phtrc tr @6 tim dugc ma tran kha nghich P va
ma tran duong chéo D =diag(v,,V,,V;,V,) gom

céac gia tri riéng phuc v,V,,V,,V, cia M sao cho

M =P.D.P™. Khi d6, xét cac truong hop sau:

Truomg hop 1: Néu 0< rllaz(v <1 thi s6
<I<

lwong tam s& giam theo thoi gian.
Truomg hop 2: Néu maxv, =1 thi lugng

I<i<4
tam sé phat trién dén mot giai doan nao do s€ on
dinh, twong Urng voi truong hop bai toan 1 khao
sat, trong do gid tri riéng 16n nhat cia M Iél 1.

Truwong hop 3: Néu Tai(v >1 thi sb luong

tam s& lién tyc tang va bung nd dan sb.

Riéng ddi voi cac truong hop 1 va 3, giang
vién cung sinh vién co6 thé thay d6i dir lieu vé
mdi quan hé giira cac dit liéu dau vao dé xac dinh
ma trdin M tuong tng. Bang cong cuy tinh toan
ctia Maple, sinh vién c6 thé twong tng tim ra cac
gi4 trj riéng cia M va kiém chung két qua bang
dd thi minh hoa.

Bén canh céac ndi dung vé dai sb tuyén tinh,
sinh vién con duoc hoc nhiéu kién thirc vé giai
tich c6 dién véi cac nodi dung vé gidi han, tich
phan, phuong trinh vi phan. Hau hét cic noi
dung nay déu co6 nhiéu tng dung trong cac bai
toan ky thuat va vat ly. Déi véi sinh vién thudce
chuyén nganh Vit ly, Ky thuat moi truong... cac
em c6 thé tham khao bai toan sau:

Bai toan 2. Mot bé chira nude phia dudi co
chiéu day 1a 1,4 m phia trén 1a mét 16p dau day 2
m. Biét rang trong luong riéng ciia nudc va dau
twong tmg la y, =9,81 KN/m*® va y, =8,39

KN/m®.

a) Xac dinh ap suét tai day bé 1a bao nhiéu?
Cot ap suat tai day bé 1a bao nhiéu néu tinh theo
¢t nude ap suat?

b) Trong trudng hop bé chira toan nude. Bé
c6 thé tich nuée 1a V =100 lit. Nguoi ta dung
dung dich chtra g gram mudi hoa tan trong 1 lit
nude v6i van toc trung binh a = 2 lit/phat va
khudy déu. Gia str day bé c6 mot voi thoat nude
cling voi van toc 1a a = 2 lit/phat. Hoi bao 1au thi
ndng d6 mubi trong bé dat gia tri k = 0,5 gr/lit?
[5, tr. 99-103].

Bai gidgi: Dya trén vi du nay, giang V1en
gitip sinh vién 6n lai mot s6 kién thirc co ban vé
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co hoc chét 1ong, dic biét 1 trudng hop ap suét
thuy tinh, dong thoi lam rd hon mdi quan hé mat
thiét giira toan hoc va cac bai toan ky thuét.

a) Nhan thay trong bé chtra hd c6 ap suit
trén mit tu do bang khong va 4p sudt p tai do
sau h bét ky dugc tinh theo cong thirc: p = y.h.

Truong hop bé chira nuéc ¢ phia dudi va
dau & trén thi ap sut tai mat phan cach cia nudc
va daula: py =y4hy =8,39x2=16,78 KN/m’.

Ap suat cua cot nudc 1én day bé xac dinh
boi: p, =y,.h, =9,81x1,4=13,734 KN/m?.

Do d6, 4p suat tai day bé la:

p=16,78+13,734 = 30,541 KN/m?.

Ngoai ra, ap sudt c6 thé biéu dién tuong
duorng vGi cot chét long Néu mat thoang cua
chat 1ong chiu mot ap suat P, nao do, ta chi can

chuyén 4p suit nay thanh cot chit long twong
duong Py va cong nod véi gia tri h dé duge cot
nudc ap suit tong.

Vi luong dau tac dung mot ap luc lén cot
nudc tai mat phan cach nén ¢t nudc ap suat ma

lwong dau tic dong lén day  bé:
h, = pp° 16, 78—171m
7, 981

Vay cot nudc ap suat tai day bé 1a: 1,71 +
1,4=3,11m.

b) Gia sir x(t) 1a lwong mudi ¢ bé trong thoi
gian t, no dugc xac dinh bang hiéu sb giira
luong mudi cho vao bé va lwong mudi thoat ra

khoi bé. Khi d6 % - ga—\%x(t) (1) (Vi dir
lidu dau vao 1a x(0) =0 vi lwong mudi ban dau

14 0).

Day 1a dang phuong trinh vi phéan tuyén tinh
cép 1 hé s6 hang. Dung géi 1énh >with(student);
dé nhap va giai phuong trinh vi phan tir 6 xac
dinh th(n gian can thlet dé luong muoi trong bé
dat nong do6 nhu yéu cAu cua bai toan.
> diff(x(t),t)=g*a-a*x(t)/V;

a x(t)
\Y
> s:=factor(dsolve({%,x(0)=0}));

o
—Xx(t)=ga-
8t() g

s=X({t)=-gV [—1+ e[_e\l’tj]

> Limit(rhs(s),t=infinity):%=simplify(value(%),
assume=positive);

lim —g V[—1+e[_?’tj] gV

t—ow

> ss:=solve(rhs(s)=V*k.t);

a
> subs(a=2,V=100,k=1/2,9=1,ss):%=evalf(%,4);
50 In(2)=34,66

Vay thoi gian can thiét dé ndng d6 mudi
trong bé dat gia tri k = 0,5 gr/lit 1a 34,66 phut.

Bén canh viéc dua ra cac goi thu tuc va cac
ciu 1énh dé nguoi ding tham khao va sir dung,
Maple con cho phép 1ap trinh dé giai quyét mot sb
bai toan don glan Dbi véi truong hop a) cua bai
toan 2, giang vién c6 thé yéu cau sinh vién xay
dung doan chuong trinh nho trong Maple dé tinh
ap sudt tai mot diém trong ho khi biét trong luong
riéng cta chit 16ng va chiéu cao cot chét long.

Trong qua trinh hoc dé on lai cac kién thirc
toan, sinh vién c6 thé thao tac va rén luyén ky
nang lap trinh thong qua céc doan code nhd.
Hoat dong nay khong nhitng gitip cac em cung
¢d kién thirc ma con nang cao ning lyc tu duy
tinh toan.

Bai toan 3. Ham cosin c6 thé tinh bang
phuong phap khai trién Taylor theo cong thirc:

XZ X4 X6 X8 XlO X12
CoOS(X) =1- "+t —
2! 41 6! 8! 10! 12!

Hay viét chuong trinh dau vao la x va n dé
Xap xi ham cos tai x bang cach tinh tong cua n
s6 hang dau tién.
Bai gidi:
#Chuong trinh tinh ham cosin bang cong
thuc Taylor
#Dau vao: X,n
#Dau ra: Xap Xi gia tri cua cosx
cosine := proc(x,n)
local i, s, k, sgn;
s=1
k:=0;

SS=—
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sgn=0; . i 1,
for i from 1 to ndo "The cosine function”,1-=x

s:=s+sgn*x*? / factorial (k +1); cosine(0,3);

sgn :=—(sgn+1); "The cosine function”, 1

k = k +1, 3. Ké,t llli.'in . . ,
od: Toém lai, phan mém Maple 1a mot hé thong
print("The cosine function",s);#Dau ra mo, cho phép ching ta tao lap dugc nhiing cong
end: cu méi bd sung cho nhiing gi phan mém nay

chua d& cap toi. Qua trinh giang day va hoc tap

cosine := proc(x,n : x .
P ( ) toan voi sy ho trg ciia Maple s€ khong han ché

local i,s,k,sgn; su nang dong va sang tao cua thay va tro, ma
s:=1 luén tao ra nhidu co hoi phat trién tu duy linh
K =0 hoat sang tao cua sinh vién. Pay la mot cong cu

0 hiéu qua ddi v6i hoat dong giang day, hoc tap va
sgn_.— : » _ nghién ctru khoa hoc, cling nhu trong qua trinh
for i to n do s:=s+sgn*x“?/ factorial(k+1;  tim toi 1oi giai cho cdc bai toan k¥ thudt. Dé sit

sgn :=—(sgn+1);k :=k+1 end do; dung phan meém Maple higu qua, giang vién va

print(“The cosine function”, s) sinh vién can tich cyc nghién ciru dé su dung

end proc thanh thao cac géi thu tuc ma phdn mém cung
cip va van dung linh hoat d6i véi timg néi dung

cosme[( j 3} giang day, dap ng nhu cau trong viéc tmg dung
Toan hoc vao thuc tién./.
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APPLYING MAPLE IN TEACHING ADVANCED MATHEMATICS
VIA SOME APPLIED PROBLEMS

Summary

With the development of science and technology, software programs are widely used in teaching
and research. Leaners should not only master knowledge but also be able to use the relevant programs
to solve practical problems. Based on Maple software effectiveness, this article presents some Maple
applications in teaching advanced mathematics on analysis and linear algebra via several applied
problems related to technological issues.

Keywords: Maple software, advanced mathematics, teaching advanced mathematics,
technological problem.
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