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DAY VA HQC PHUONG TRINH VI PHAN VOI SU TRQ GIUP
PHAN MEM TOAN HQC MAPLE

Nguyén Hiru Hoc!
TOM TAT

Muc tiéu cua bai bdo ndy la viét chwong trinh todn hoc bang phan mém Maple dé
phan tich qud trinh gidi phwong trinh vi phén tuyén tinh cap 1. Tir d6 dp dung trong day va
hoc phirong trinh vi phdn. Bwde dau dinh huéng cho sinh vién sit dung phan mém Maple
lap trinh @é gidi quyét cdc bai todn cao cdp, tir d6 c¢é thé mé réng, phdt trién tao ra cdc
chwong trinh gidi quyét cdc bai todn khéc not cach hiéu qua, chinh xdc.

Tw khéa: Phuong trinh vi phan, Maple.

1. DPAT VAN BE

Phuong trinh vi phan xuat hién trén co s& phat trién ctia khoa hoc, k¥ thuat va nhiing
yéu cau doi hoi thuc té. B3 co nhiing tai li¢u, gido trinh dé cap dén nhitng bai toan co hoc,
vat 1y dan dén sy nghién ciru cac phuong trinh vi phan twong tmg. Cling véi nhiing thanh
turu tuyét voi trong linh vuc cong nghé thong tin, nguoi ta da xay dung nhimg phin mém ma
nho né viée giai toan dugc thyc hién dé& dang bang nhitng cau 1énh don gian, khong phai lap
trinh phirc tap nhu trude. Nhiéu phan mém hd trg tinh toan wu viét phai ké d¢én nhu: Maple,
Mathematica, Matlab... V&i muc dich tim hiéu vé phuong phap, phén tich qua trinh giai bai
toan phuong trinh vi phan bang chwong trinh toan hoc. Bai béo di sau tim hiéu vé phdn mém
Maple va st dung n6 trong viéc day va hoc phuong trinh vi phan, dwgc minh hoa cac y tuong
giai phuong trinh vi phan qua phan mém Maple.

2. NOI DUNG
2.1. Vai tro cia phwong tién truc quan trong day hoc toan

Ngay nay khoa hoc may tinh va cong ngh¢ thong tin da xadm nhap vao moi linh vuc
hoat dong ctia con nguoi. Pbi v6i nganh Toan dd c6 nhitng phan mém twong ddi hitu dung
va nhiéu chuong trinh chuyén dung cho tirng bd mén ctia Toan hoc. Nhirng phin mém nay
gitip ich rat nhiéu trong viéc giang day toan hoc. Chinh vi vay viéc st dung nhiéu loai hinh
phuong tién truc quan, dang cha y 1 cac phan mém day hoc (Cabri, Power Point, Violet,
Maple, Mathlab, Mathematica...) nham hd tro, thac déy hoat ddng tich cuc cua hoc sinh, gop
phan nang cao chat lugng day hoc mén toan.

2.2. Giéi thiéu phin mém Maple

Maple la phén mém do mdt nhom cac nha khoa hoc ciia Canada thudc Truong Pai
hoc Waterloo xay dung va dwa vao sir dung ndm 1985, véi muc dich giai quyét moi cong

! Giang vién khoa Khoa hoc Ty nhién, Truong Pai hoc Héng Puirc
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viéc lién quan dén tinh toan, bao gém ca tinh toan sb va tinh toan hinh thirc, ciing nhu hién
thi. Ngoai cac cu 1énh ¢6 chirc ning kiém tra, tinh toan, minh hoa hinh anh, né con cho
phép cac gido vién c6 thé sir dung ngdn ngit lap trinh cia Maple dé tao cic cong cu méi, cac
g6i cau 1énh méi. Vi thé Maple c6 kha ning diy du dé giang day va hoc tap tir bac phd thong
(cac g6i chirc nang vé dai sd, sd hoc, giai tich, hinh hoc) 1én dai hoc (dai sd tuyén tinh,
phuong trinh vi phan, hinh hoc cao cép, dai s6 hién dai).

Hién nay sach, béo viét vé nhirng tng dung ctia Maple trong viéc hd tro tinh toan, vé
db thi... phuc vu cho viéc giang day toan hoc & phd thong ciing nhu dai hoc kha nhiéu, nhirng
chu yéu khai thac hé théng cau 1énh c6 sin ciia Maple, nhitng sach huéng dan lap trinh trén
Maple ciing c6 nhung nhing chuwong trinh viét trén Maple dé phuc vu viéc day va hoc Toan
chwa c6 nhiéu. Bai bao nay nham muc dich timg budc khuyén khich, hudéng dan sinh vién
su pham viét cac chuong trinh dé Maple tién hanh giai va hién thi timg budc cach giai cac
bai toan minh hoa phuong phap trong giang day Toan hoc.

2.3. Vé phwong trinh vi phin tuyén tinh cip 1
Phuong trinh vi phan tuyén tinh c4p 1 c¢6 dang:
y+p(x)y=q(x)
Khi ¢ (x) =0 thi phuong trinh goi 14 phwong trinh tuyén tinh thuan nhat.
Khi ¢ (x) # 0 thi phuong trinh goi 1 phuwong trinh tuyén tinh khong thuan nhat.
2.4. Phwong phap giai (Phwong phap bién thién hing so)
Giai phuong trinh thuan nhat: y'+ p(X) ¥ =0. Pay la phuong trinh bién s6 phan ly
a2 , ~[ p(x)ax
ta dugc nghiém tong quat: y = Ce .
Xem C =C(x) laham sé theo x, Tinh y’: y'=C"(x) e_jp(x)dx —C(x)p(x)e_jp(x)dx :
Thay vao phuong trinh da cho ta dugc:
C'(x)= q(x)ejp(x)dx =C(x)= J.q (x)ejp(x)dxdx +K

Tir d6 ta dugce nghiém tong quat ciia phuong trinh:

poe e [ K+[q (x)ef plx)ax dx}

Vi du 1: Giai phuong trinh vi phan: y'+xy = x’
Giai. Phuong trinh thuan nhét: y'+xy =0

1
Nghiém téng quat ctia phuong trinh thuan nhét: y(x) =Ce ?

12 12
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nham 1an. Maple c6 thé gitp ta khic phuc nhiing vin dé nay.
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Thay vao phuong trinh da cho, ta duogc:
1

C'(Jc)=3c3eix2 = C(x)z%(x2 —2)6

1

—-—x

2
2 +(

[

Viy nghiém ctia phuong trinh vi phan tuyén tinh la: y(x) =x -2+ Cle_g'

Nhin xét 1. Day 1a 10 giai chi tiét theo timg budc ctia mot phuong trinh vi phan tuyén
tinh cdp 1, du 13 mot vi du rat don gian nhung viéc tinh toan ciing rat mat thoi gian va c6 thé

2.5. Giai phwong trinh vi phan bang phin mém Maple

Céu trac 1énh:

>dsolve({cac phuong trinh, diéu kién}, cac ham sb).

Vi dy 2: Ta kiém tra lai Vi dy 1: Giai phuong trinh vi phan: y'+xy = x

Ta nhép nhu sau:
>pt:=diff(y(x),X)+x*y(X)=x"3;
3

Két qua: pt = %y(x)+ xy(x)=x

>dsolve(pt,y(x));
L5

Két qua: y(x) = —2+e? _C
Vidu 3:

Giai phuong trinh vi phan: y'+2xy = xe ™

Ta nhap nhu sau:
>pt:=diff(y(x),x)+2*x*y(x)=x*exp(-x"2);

Két qua: pt = diy(x)+ 2xy(x)= xe ™
x
>dsolve(pt,y(x));

Két qua: y(x)= (%xz + Clje”‘2

Nhdn xét 2. Khi tién hanh giai phuong trinh vi phan bang Maple, két qua ching ta thu
duoc rat nhanh va chinh x4c. Tuy nhién, trong giang day va hoc tap ta can 1oi giai chi tiét
theo timg budc dé minh hoa cho phuwong phap. Pé khic phuc nhitng diéu nay ta co thé sir
dung ngon ngir 1ap trinh cia Maple dé tao ra mot cong cu méi gitp ta giai phwong trinh vi
phén theo ting budc nhu 161 giai dugce trinh bay trong Vi du 1.

2.6. Chwrong trinh toan hoc giai phwong trinh vi phéan tuyén tinh cip 1

2.6.1. Lénh xudt nhdp dir liéu

Ham readstat(“<prompt>"): hién dau nhic <prompt> tra vé dit liéu nhap tir ban phim.
Ham print(datal,data2,...): hién thj dit liéu ra man hinh.
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Luu ¥: xau ky tu dit trong dau .
2.6.2. Xdy dung thu tuc trong Maple

Maple 13 mot ngdn ngir 1ap trinh hudng thi tuc (procedure). Ché do thu tuc dugc thuc
hién bang cach déng goi mot day cac 1énh xir 1y ciing mot cong viée vao mot thi tuc duy
nhéat, sau d6 chi can goi thu tuc nay va Maple ty dong thuc hién cac 1€nh c6 trong chu trinh
d6 mot cach tuan tu sau d6 tra lai két qua cudi cing.

Khai bao thu tuc nhw sau:

Procedure name:=proc(parameter sequence)

[local local sequence]

[global global sequence]

[options options_sequence]

statements_sequence

end;

Churong trinh gidi phwong trinh vi phdn tuyén tinh

> restart;

> myproc:=proc()#Thu tuc giai Phuong trinh tuyen tinh
local p,q,pttt,pttn,phanmu,tngh,nghiemtn,daocham,pths,hs kq;
global global pttt;

p:=readstat(“p(x)=");

q:=readstat(“q(x)=");

global pttt:=pttt;

pttt:=diff(y(x),x)+p*y(x)=q(x);pttt;

print("---------- Bai giai---------- )
print("Phuong trinh vi phan tuyen tinh co dang la:");
print(pttt);

pttn:=diff(y(x),x)+p*y(x)=0;pttn;

print(' Phuong trinh thuan nhat la:");

print(pttn);

phanmu:=int(p,x);phanmu;

tngh=exp(-phanmu);tngh;
nghiemtn:=y(x)=C.tngh;nghiemtn;

print(‘"Nghiem tong quat cua Phuong trinh thuan nhat la:");
print(nghiemth);

daoham:=y’ (x)=diff(C(x)*tngh,x);daoham;

print(" Xem “C=C(x)” la ham so theo x. Ta co:");
print(daoham);

pths:=diff(C(x),x)=q*exp(phanmu);pths;

print(" Thay vao Phuong trinh tuyen tinh da cho ta duoc:’);
print(pths);
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hs:=dsolve(pths);hs;

print(Giai ra ta duoc:);

print(hs);

kq:=dsolve(pttt,y(x));kq;

print(" Vay, nghiem tong quat cua Phuong trinh tuyen tinh la:");
print(kq);

end proc;

#Ket thuc chuong trinh

2.6.3. Luu va nap chuwong trinh

Maple cho phép luu chwong trinh dé sir dung mot cach thuan tién nhu sau:
> save myproc(); “\\thu_tuc.m”;
Trong file c6 st dung chuong trinh thuc hién 1€nh read file proc, trong d6 file proc la

tén file (c6 ca duong dﬁn) chtra chuong trinh bién dich, dugc tao boi 1€nh save:
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> restart;
> read “\\thu_tuc.m”;

2.6.4. Su dung chwong trinh
Trude hét ta kiém tra lai Vi du dd xét & muc 2.1 dé kiém tra va so sanh két qua thu duoc.
Vi du 4: Giai phuong trinh vi phan: y'+xy = x°
Nhap cac tham sb cho chuong trinh nhu sau:
> myproc(); #goi chuong trinh giai phuong trinh vi phan tuyen tinh
Khai bdo ham p(x):

(b el

X

Khai bdo ham q(x):

x*3




TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 38.2018

Bai giai chi tiét nhu sau:
Phuong trinh vi phan tuyen tinh co dang la:

Ly (x)+y(x)x=x

Phuong trinh thuan nhat la:
%y(x)+y(x)x =0

Nghiem cua Phuong trinh thuan nhat la:

Lo

y(x) =Ce ?
Xem “C = C(x) ” la ham theo x. Ta co:
1, 1o
%y(x) = (%C(x)jezx —C(x)e? x
Thay vao Phuong trinh tuyen tinh da cho ta duoc:

1,
%C(x) —xle?

Giai ra ta duoc:
|
C(x):%(xz ~2)e?" +_Cl

Vay nghiem tong quat cua Phuong trinh tuyen tinh la:
1>

y(x)=x2 —2+e? !

Nhu vy ta thu duoc két qua hoan toan phu hop véi 161 giai cua Vi du 1. Va chuong

trinh c6 thé xem nhu ddm bao dugc yéu cau dit ra. Ta xét mot vai vi du khac:

Vi du 5: Giai phuong trinh vi phan: (xz + 1) y'+xy=1

L s , . 1
Chuyén vé phuong trinh vi phan tuyén tinh: y'+ 2x y=—
x +1 x +1

Nhap céac tham sb cho chwong trinh nhur sau:
> myproc(); #goi chuong trinh giai phuong trinh vi phan tuyen tinh
Khai bao ham p(x):

e =

x(x"2+1)

e8] (o Concel ]
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80

Khai bao ham q(x):

] i
V(="2+1)

) [iConcel]

Bai gidi chi tiét nhu sau:

Phuong trinh vi phan tuyen tinh co dang la:
d xpv(x) 1

—y(x)+ =

dx y( ) P |

Phuong trinh thuan nhat la:

d xy(x)
dxy(x)+ x*+1 =0

Nghiem cua Phuong trinh thuan nhat la:
C

y(")‘m

Xem “C = C(x) > la ham theo x. Ta co:

d

—C(x
diy(x): dy 2( )_ C(X));z
x Vx©+1 (x2+1)

Thay vao Phuong trinh tuyen tinh da cho ta duoc:

d 1
—C(x)=
dx ( ) Vx© +1

Giai ra ta duoc:
C(x)=arcsinh(x)+_Cl
Vay nghiem tong quat cua Phuong trinh tuyen tinh la:
_arcsin/(x)+_Cl
y (x ) = m
Chii thich: Maple biéu dién nghiém theo ham hyperbolic ngugc:

arcsin 4(x) =In (x +x +1 )
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b4
X
Nhép céc tham sb cho chuong trinh nhu sau:

> myproc(); #goi chuong trinh giai phuong trinh vi phan tuyen tinh
Khai bdo ham p(x):

Vi du 6: Giai phuong trinh vi phan: y'+==sinx

e d =
iA]
Khai bdo ham q(x):
T ®
sin(x)

Bai giai chi tiét nhu sau:

Phuong trinh vi phan tuyen tinh co dang la:

»(x)

Phuong trinh thuan nhat la:
X
y(x) _,
x

=sin(x)

L y(x)+

Nghiem cua Phuong trinh thuan nhat la:

Xem “C = C(x) > la ham theo x. Ta co:

d
iy(x): aC(x) _ C(x)
dx X x

Thay vao Phuong trinh tuyen tinh da cho ta duoc:
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L (x)=sin(x)x

Giai ra ta duoc:
C(x)=sin(x)—cos(x)x+_Cl
Vay nghiem tong quat cua Phuong trinh tuyen tinh la:
sin(x)—cos(x)x+ C1
() S eos(x)

X

3. KET LUAN

Bai bao d trinh bay cac budc co ban giai phuong trinh vi phan tuyén tinh cép 1 bang
chwong trinh toan hoc. Kinh nghiém cho thay 14 néu viét mot chuong trinh phc tap thi truoc
hét ta viét va chay tung 1énh mot dé xem két qua thé nao, khi théy két qua tt ta nhom céc
1énh trén thanh mot chuong trinh hoan chinh. Chuong trinh ¢6 thé mo rong dé giai quyét bai
toan Cauchy hodc giai cac phuong trinh vi phan khac nhu phuong trinh Becnoulli, phuong
trinh vi phan tuyén tinh cdp hai hé s6 hang s, hé phuong trinh vi phan tuyén tinh.

Trén co so chwong trinh nhu trén ta c6 thé xdy dung cac chuong trinh minh hoa
phuong phap giai cac bai toan khac, nhat 1a nhitng bai lién quan dén tinh toan phirc tap. Ban
than t6i timg st dung nhitng chwong trinh twong tw minh hoa phuong phép va huéng dan
sinh vién giai quyét cac bai toan Giai tich s mang lai hiéu quéa ban dau kha tdt.
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TEACHING AND LEARNING DIFFERENTIAL EQUATIONS WITH
THE HELP OF MAPLE SOFTWARE

Nguyen Huu Hoc
ABSTRACT

This paper presents a new approach to solve linear differential equations first order
with the help of program written with the Maple software. This program is then applied in
teaching and learning to some linear equations. Initially oriented to students using Maple
software programmers to solve problems, can be expanded, developed to create programs
to solve other problems.

Keywords: Differential Equations, Maple.
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