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BAI 5A: UNG DUNG MATLAB GIAlI GAN PUNG
PHUONG TRINH VI PHAN

.  TOMLUQCLY THUYET
Dang toan giai phuong trinh vi phan bac 1:
y' = f(x,y) va y(x,) = A = constant > Timy = f(x)

Khi viéc giai bai todn tré nén phic tap, viéc tim gan dang Ia can thiét. O day, bai thyc hanh
dé cap t6i cac phuong phép tinh gan dang sau:

1.1. Phwong phap chudi Taylor:
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y(x) = y(xo) +

y(X) Xap xi bang tong n s hang dau cia chudi Taylor, n cang I6n, d6 chinh xéc cang cao
khi n cang Ién. Tuy nhién phuong phéap nay chi cho y(x) gan dang véi cac x gan x,. Do
vdy, phuong phép nay it duoc sir dung va it duoc dé cap téi trong cac sach.

1.2. Phwong phép Euler (O-le):
Chia doan [x,, X] thanh N doan bang nhau. h = (X — x,)/N.

Muc dich cua phuong phap O-le Ia tinh gan dang gia tri caa y(x) chi tai mot ndt x; ma
thoi, chtr khdng phai tai moi x € [xg, X]:

Yit1 = Yi + hf (xi, yi)

Pé tang d6 chinh xéc ta giam budc nhay h, nhung néu h < hy, Véi hy 1a gia tri h t6i uu
cua phuong phéap O-le, thi sai s lai tang.

1.3. Phwong phap hién an hinh thang:

Tuong tu phuong phap O-le, muc dich cua phuong phép hinh thang ciing 1a tinh gan dang
gia tri cua y(x) chi tai mot nut x; ma thoi, chir khéng phai tai moi x € [x,, X]. Phuong
phép hién an trung diém c6 do chinh xéc bac 2 (khi h twong ddi bé).

Budc 1: lay xap xi dau bang phuong phép O-le
Yizr =Yi + hf (X, 1)
Budc 2: dung ham lap cong thirc tinh sau
h _
Yit1 =Y + 5 [f (i i) + f (i1, Vigd)]

Ham lap dung khi:
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(m) (m-1)
Yiv1 Vit s¢

Trong do, € 1a sai 6 cho trude, m=1, 2, 3, ...
S lan lap cang nho khi h cang nho.
1.4. Phwong phap hién an trung diém (O-le ci tién):

Tuong tu phuong phap hién an hinh thang, muc dich cua phuong phép hién an trung diém
ciing 1a tinh gan dung gia tri caa y(x) chi tai mot nGt x; ma thdi, chir khong phai tai moi
x € [xo,X]. Phuong phap hién an trung diém c6 do chinh xac bac 2 (khi h twong ddi bé)
duoc tinh nhu sau:

h
Yisr1 =Yi + Zf(xiiyi)

h
Yirr =Yi + hf (x; + E'J’i—+1)
1.5. Phwong phéap Runge — Kutta (R-K):

Tuong ty phuong phap hién an hinh thang, muc dich cua phuong phap Runge — Kutta
ciing 1 tinh gan dang gia tri caa y(x) chi tai mot nat x;, cht khdng phai tai moi x €
[x0, X]. Phuong phap R-K ¢ d6 chinh xéc cap 4.

Khi da biét ; thi tinh u;,, nhu sau:
Yit1 = Vi +%(k1 + 2k, + 2k5 + ky)
Voi:
ki = hf (x;, y:)
k, = hf (x; + 0.5k, y; + 0.5k;)
ks = hf (x; + 0.5h, ; + 0.5k,)

ks =hf(xi + by +k3)

PHU LUC

CAC CAU LENH MATLAB PUQC SU DUNG TRONG BAI THU'C HANH

Lénh Miéu ta

x=linspace(a,b,N) Tao mot mang x ¢ N diém cach déu nhau tir a téi b.
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