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Moén: Phuong phap sé trong Hai Duong hoc
Introduction: Phuong phép sai phan hitu han.

Sai phan hiru han duoc str dung dé giai cac bai toan dao ham riéng. Bai toan dao
ham riéng la bai toan vai phuong trinh lién hé gitra cac dao ham cua cac dai luong.

Vi du: Yox+c
dx
Chung ta khéng quan tdm dén cac dao ham ndy ma chi quan tam dén dai lugng
d6. Vi vay, dé giai quyét van d¢, chiing ta c6 thé st dung céc sai phan cia dai lwong nhu

la mot xap xi gan dung cua dao ham tai cac diém trong mién xéac dinh cua dai lugng ma
chung ta quan tam.

Data & Method:
Bai toan: y'' = 12x2, véi y(0) =0, y(1) = 0.

V& nguyeén tac giai, ta phan mién xac dinh caa dai luong thanh mot lugi gom hitu
han diém (nut ludi) va trén mdi diém nay ta xap xi dao ham cua dai luong bang sai phan
cua dai luong. Nhu vay, thay vi giai mot phuong trinh lién quan gitra cac dao ham riéng
cua dai lugng thi ta c6 mot tap hop cac phuong trinh thé hién méi twong quan giira cac
gia tri tai cac diém nat ludi. Do 1a sai phan hiru han.

Phwong phap gidi:
Bai toan ndy ta chia thanh ludi gom 20 nit, khoang cach méi nat 1 0.05
Sir dung sai phan trung tam, ta co gia tri tai cac diém nut ludi c6 dang:

o YVi-1—2Yi+Yi+1 _ 2 *
i = T = 12x (*)

Voi:
yilagidtricnay khixovitrii(1<i<21),x=0;0.05;0.1;0.15; ....; 1.
h 1a khoang céch gitra cac gi tri dai luong X.

Diéu kién bién: y; =0, y,1 = 0.

Tt phuong trinh (*) két hop voi diéu kién bién, ta c6 tap hop phuong trinh:
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y1=0
y1— 2y, + Y3 = 12x,%h?
Y2— 2y3 + Ya = 12x3°h?
Y3— 2Y4 + Y5 = 12X4?h?
Y 19— 220 + Y21 = 12X20%h?
y21=0

Viét dudi dang ma tran: Ax =y

1 0 0O 0 0 O
/1 -2 1 0 O 0\
A=|0 1 =21 0 0
\ 0O 0 01 -2 1
0 0 00 O 17 51x21
0
V1
Vs 12x22hz
X = )’3 y: 12.X3 h
yZO 12x202h2
Y21/ 1x21 0 1%21

Gidi bang ngdn ngi# ldp trinh Matlab:

Matlab Ia ngdn ngit chuyén dung st dung cho toan va vat ly k¥ thuat. Véi giao
dién dé nhin cung huéng dan dé sur dung, kém theo d6 1a nhiing cau lénh toan hoc dugc
tich hop san, Matlab 1 ngbn ngir rat thich hop dé giai bai toan nay.

Pay la chuong trinh sinh vién st dung trén Matlab

$nhap dieu kien de bai a, b, h

a = 0; %diem dau

b = 1; %diem cuoi

n = 20; %so nut luoi

h = (b-a)/n;

x = [a:h:Db];

$tinh vector Y

y = zeros(n+l,1); %tao ma tran 0 vy
y(1l) = 0; %gan dieu kien bien dau
y(2:n) = 12*x(2:n) ."2.*h"2;

y(n+l) = 0; %gan dieu kien bien cuoi

$tao ma tran A
A = zeros(nt+tl,n+l); %tao ma tran 0 A
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= 1; %tao 3 duong cheo

end

$chinh sua 2 dau

A(l,1) = 1;

A(n+l,n+1) = 1;

$giai phuong trinh A*x = vy
x = A\y

Két qud thu dwoc:

i X y
1 1.00 0.00000
2 1.05 -0.04988
3 1.10 -0.09968
4 1.15 -0.14918
5 1.20 -0.19800
6 1.25 -0.24563
7 1.30 -0.29138
8 1.35 -0.33443
9 1.40 -0.37380
10 1.45 -0.40838
11 1.50 -0.43688
12 1.55 -0.45788
13 1.60 -0.46980
14 1.65 -0.47093
15 1.70 -0.45938
16 1.75 -0.43313
17 1.80 -0.39000
18 1.85 -0.32768
19 1.90 -0.24368
20 1.95 -0.13538
21 2.00 0.00000

Conclusion:

Sai phan hitu han cho ta phuong phap giai duoc hau hét cac bai toan dao ham
riéng. N6 mang wng dung rat Ién, dac biét vai cac bai toan trong Hai duong hoc. Két hop
véi ngdn ngit 1ap trinh Matlab, ching ta s& c6 nhitng két qua nhanh va chinh xac.



