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THE LE VIET VA GUI BAI

Tap chiKhoa hoc va Cong nghé, Trudng Dai hoc Cong nghiép Ha Noi dang tai két qua cac cong trinh, dé tai nghién
ctu khoa hoc thuéc linh vuc khoa hoc-cong nghé, kinh té-xa hoi clia cac nha khoa hoc, can bd, gidng vién, nghién ctu
sinh, hocvién cao hoc &trong va ngoai nudéc.

Tap chi xudt ban 02 thang/ky va dugc phat hanh rong réi trén toan qudc. Cac bai bdo khoa hoc déng trén Tap chi
thudc cac lién nganh: Co khi-Bong luc, Héa hoc - Cong nghé Thuc pham, Pién - Pién ti - Tu dong héa va nganh
Kinh té dugc Hoi dong Gido sunha nudc cong nhan tinh diém cong trinh khoa hoc.

. YEU CAU CHUNG
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2. Baiviétbdngtiéng Viét hodc tiéng Anh (cac ti ngrthéng nhat theo Tir dién bach khoa Viét Nam; cac thuat nglrtiéng Viét néu
dich tirtiéng nudc ngoai phaiviétkém theo tiéng nudc ngoai; ch i viét tdt phai co chd thich tirgde).
3. Baibdolakétquécliacongtrinh, dé tainghién cliu cd coquan quanly phai dugc phép congbéd cliacoquan quanly dé.
4. Noidung bai khongdaiquéa 10trang A4 (bao gdm ca hinh vé, bang biéuva tailiéu tham khao).
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vadugcdanh s6theo thirtuxudt hiéntrong ndidung bai. Cach trinh bay nhusau:
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Tailieutham khdola détainghién ciu khoa hoc, lugn dn, ludn van:
[STT].Tacgid, nam thuc hién. Tén cong trinh.Loai cong trinh (Gé tai/ludn an/luanvén), tén donviquanly cong trinh.
Tailieuthamkhdotorhéthénginternet:
[STT1.Tacgid, nam xudtban. Tén baibdo. Truy cap ngay thang nédm. Budng dan day du dia chi URL clia tailiéu.
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GIAI SO PHUONG TRINH VI PHAN TRONG MAPLE

SOLVING NUMERICALLY DIFFERENTIAL EQUATIONS IN MAPLE

TOM TAT

Ap dung cac chuong trinh mdy tinh dé gidi cac bai todn tir lau da dugc chd y
va cho dén nay da xuat hién rat nhiéu chuong trinh danh riéng cho linh vuc todn
hoc nhu: Matlab, Mathematica, Maple. .. (6 mt thuc té la: cho du rat hién dai,
cac chuong trinh nay van bdc 16 nhiing han ché, vi du nhu: chuong trinh giai
bang phuang phap Euler, thé nhung ban than phuong phap nay ciing c6 nhiing
dang bién d6i khac: mét trong s6 chiing 1a phuong phap Euler hoan céi. Ban than
phuang phap Range-Kutta ciing ¢d cac cap khac nhau va chuong trinh Maple chi
chon mot cap duy nhat. Thém vao do cac két qua tinh todn khong dugc trinh bay
dudi dang bang, hodc bang dugc ra khong theo § mudn nguai st dung. ... Tir day
xudt hién mét y tudng rat tu nhién la: ta ¢6 thé tan dung ngay ngdn ng lap trinh
duoc tao ra trén ching d€ tao ra cac chuong trinh con riéng d€ bién tap lai cac
phuang phap todn hoc. Diéu nay rat quan trong, hitu ich cho giang vién va sinh
vién trong gidng day toan cao cap 6 cac trudng dai hoc. Trong khudn khé bai bao
nay, ching tdi sé lap cac chuong trinh con d€ gidi s6 phuong trinh vi phan thutng
ma cu thé chinh |4 gidi bai todn Cauchy d€ phuc vu viéc gidng day.

Keywords: Euler, Euler hodn cdi, Range-kutta 2, Runge-Kutta 4.

ABSTRACT

Applying computer program to solve problems has long been noticed, and
so far, there have been many programs dedicated to the field of mathematics
such as: Matlab, Mathematica, Maple... There is a fact that: although very
modern, these programs still show limitations, for example: the program solves
by Euler's method, but the method itself also has other transformations such as
improved Euler method. The Runge-Kutta method itself has different levels, and
the Maple program selects only one. In addition, the calculation results are not
presented in the form of a table, or the table is not presented according to the
wishes of the user... From here, a very natural idea emerges: we can immediately
take advantage of the programming language created on them to create our
own subroutines to edit mathematical methods. This is very important, useful for
lecturers and students in teaching and studying advanced mathematics in
universities. In the framework of this article, we will set up subroutines to solve
ordinary differential equations, specifically solving the Cauchy problem for
teaching purposes.

Keywords: Euler, improved Euler, Runge-Kutta 2, Runge- Kutta 4.
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1. GIGI THIEU

Bai bao trinh bay cac phuong phap phuong phap Euler,
Euler cai tién, phuong phép Runge-Kutta 2 va Runge-Kutta
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Hoang Ngu Huan"" Nguyén Thé Lam’

4 gidi gan dung phuong trinh vi phan thudng, sau dé
ching t6i dua ra vi du va lap cac chuaong trinh con cho tung
phuang phap da néu bang ngén ngt Maple dé gidi cac bai
toan mét cach téng quat hon cho tiing phuong phép, két
qua thu dugc dudi dang bang. Phan cuédi cung sé c6 clra s6
giao dién vdi ngudi sir dung, dé ngudi st dung c6 thé dé
dang thao tac, nhap dit liéu va lua chon phuang phéap dé
giai bai toan Cauchy.

2.NOI DUNG

2.1. Phuong phap Euler

Dau tién ta sé giadi bai toan Cauchy cho phuong trinh
cdp moét bang phuang phap Euler. Gia st trén doan
[X0,Xg + a] can tim nghiém cla bai toan Cauchy

d
o Fxy),  y(e) =Y (1)

dx

Chia doan [x,, X, + a] thanh cac doan nhé béi cac diém
chia xg, X4, X, ..., X,. ThOng thudng Ax, = x,.; — X, =hla
hang s6 va dugc goi la budc nhay, cac diém x; dudc goi la
nut. Trong 1oi gidi s6 ta di tim gia tri xap xi y; cta nghiém
dung y(x;) tai cac nut dugc chon trong doan [x, X, + a].

Trong phucng phap Euler ta gia sur rang: vé phai F(x,y)
cla phuong trinh vi phan trén tung doan [x;,Xj41],
i=0,1,2,..,nlahangsé va bang F(x;, y;).

P& lay tich phan cta phuong trinh (1) trén doan
[X;, Xi;+1], ta phai gidi cac phuong trinh cla phuong phap
Euler sau:

Yir1 = ¥i + hF(x;, 7). )

Y nghia hinh hoc cia phuong phap: trén doan [x;, X;41]
coi rang dao ham y’(x) cGa ham can tim la hang sé, tuc la
dudng tich phan la doan thang. Vi du, trén doan [x,,x;] hé
s6 goc clia duding thang bang F(x,, y,), tic 1a nghiém dugc
thé bang doan thang cla tiép tuyén cta dudng tich phan
tai diém (x,, yo).

Xi+1 = X T h,

Ta c6 thé 1ap chuong trinh con dé tinh toan theo so d6
trén nhu sau:

> Euler := proc( ode, ic, domain, N)
local h,i, t,y,F, L X;
t := lhs(domain);
y :=op(0,lhs(ic));
h := ( op(2,rhs(domain))-op(1,rhs(domain)) )/N;
solve(ode,diff(y(t),t)):
F := unapply(%,(t,y));

Website: https://jst-haui.vn



	Page 1
	Page 1

	Bia 3 TC 58-2 (THANG 4-2022).pdf
	Page 1


