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Bai 4: UNG DUNG MATLAB GIAI

GAN PUNG PHUOGNG TRINH VI
PHAN

1. Phuong phap chudi Taylor
y(z) xap xi bang tong N s6 hang dau ciia chudi Taylor. N cang 16n, do chinh x4c cang cao.
Tuy nhién phuong phap nay chi cho y(z) gan ding véi cdc x gan. Do vAy, phuong phap nay it
duge st dung va it duge dé cap tdi trong cac sich:
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2. Phuong phap Euler(O-Le)
Chia doan [z, X] thanh N doan bang nhau: h = (X — x0)/N.
Muc dich ctia phuong phédp O-le 1a tinh gan ding gid tri ctia y(x) chi tai mot nit 2; ma théi,
chtt khong phai tai moi = € [zg, X|:

(ZE—JIO> +

y(r) = y(zo) +

Yiyr = Yi + hf(zi, vi) (2)

Dé ting do chinh x4c ta gidm bude nhdy h, nhung néu h < hg, véi hg 13 gid tri A t6i wu cia
phuong phap O-le, thi sai s6 lai tang.

3. Phuong phép hién an hinh thang
Tuong tu phuong phap O-le, muc dich ctia phuong phap hién an hinh thang ciing 13 tinh gan
ding gia tri ctia y(x) chi tai mdt nit x; ma thoi, chit khong phéi tai moi = € [zg, X].

Bude 1: 1ay xap xi dau bang phuong phap O-le:
yz‘1+1 =yi + hf(xi, yi) (3)

Bué6c 2: dung ham lap tinh lai gid tri cia y;,q:

h
Yiv1 = vi + §[f(93z‘a yi) + f(zie, yli7 )] (4)

Ham lap dimg khi |y, — yi7'| <e
Trong d6 e 1a sai s6 cho trude, m = 2, 3, 4,...

4. Phuong phép hién an trung diém
Tuong tu phuong phap hién an hinh thang, muc dich ctia phuong phap nay ciing la tinh gan
ding gia tri cta y(z) chi tai mot nit x; ma thdi, chtt khéng phai tai moi x € [z, X|. Phuong
phap hién an hinh thang c6 d6 chinh xéc béc 2 (khi h tuong ddi bé).

Budc 1: Tinh gid tri dau y;; ;:
Y1 =Yt gf(xia Yi) (5)
Bué6c 2: Tinh lai gia tri cia y;1:
Yir1 =Y + hf(zi+ h/2,y53,) (6)
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5. Phuong phap Runge — Kutta (R-K)
Tuong tu phuong phap hién an hinh thang, muc dich ctia phuong phap nay ciing la tinh gan
ding gia tri cia y(z) chi tai mot nit x; ma thdi, chit khong phai tai moi x € [z, X|. Phuong
phép Runge - Kutta c6 do chinh xac bac 4.

1
Yit1 = Yi + 6<k1 + 2ko + 2k3 + ky) (7)
Trong do:
ki = hf(wi, y:) (8)
ks = hf(z; + 0.5h,y; + 0.5k2) (10)
ks = hf(zi+h,y; + ks) (11)
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