Chuong 5 :Giai gan ding phuong trinh vi phan

Cho phuong trinh vi phin capl
y'(x) = T(x, y(x))
vdi di€u kién ban dau y(Xg) =Yg -
Tinh gan dung gi4 tri y(b) véi b bat ky cho trudc

1) Phuong phap Euler :
a)Noi dung : Chia doan [a,b] thAnh n phan déu

nhau , b&i cdc di€m chia
Xg =a<Xy =Xgt+th<xs=xg+2h<

<..<Xp=b=a+nh
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Yi+1=Yi +k  k=ht(X,Yj)

hm (&)

2L [eL(b_a) _1]

b) Sai s0 : ‘ Ygd (B) = Yq (D) ‘ <

L =Max % (x,y)
ay

Vi du : Phuong trinh y'(X) =1+ (x - y)?
v4i di€u kién ban dau y(2) =1 .
Tinh gan ding nghiém Yy(2.6) véi budc h=0.2
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X |Gid tr y;

201

22 1+02[1+(2-1)%]=1.4

24 1.4+ 02[1+(2.2-1.4)%]=1.728

2.6 [1.728+0.2[1+(2.4—1.728)°1=2.0183168

2) Phuong phap Euler cai tién
a) Noi dung :

ki +K
Yi+1=¥% + 12 :
K1 = hf (X, Yij)

K2 = hf (Xj+1, i +kp)
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Vi du : Gii phuong trinh y'(x) =1+(x - y)? véi
diéu kién ban dauy(2) =1trong vi du trudc theo
phuong phdp Euler cai tién , k€t qua nhu sau :

X; Gidtri y(x;)
2 1.0
22 [1.364

24 11.682319%4
26 | 1.971640265
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3) Cong thuc Runge — Kutta bac4:
a) Cong thuc

1
y(Xi+1) =Y(%) + é(kl +2ko + 2k3 + kg)
ke =hf (X, Vi)

h kq
ko =hf (x +—,Vy; +—
2 (Xj 2Y| 2)

k
kg = ht (% +2,Yi +22)
Kg =N T(X+1,Yi +k3)
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Vi du : Giai phuong trinh y'(x) =1+ (x - ) v6i
diéu kién ban dau y(2) =1trong vi du trudc theo
phuong phdp Runge-Kutta , k€t qud nhu sau

x; | y(x;) |Giatri cia k

2 1.0

2.211.366661 |k1=0.4 k2=0.362
k3=0.368912 k4=0.338141

2.411.685708 |k1=0.338891 k2 =0.316706
k3 =0.320120 k4 =0.301736

2.6/1.974994 |k1=0.302043 k2 =0.287986
k3 =0.289860 k4 =0.277983
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4) Giai hé phuong trinh vi phan cap 1 :
A {Y': F(x,y,2)

Gia st ta can gidihé : <~ trong dé
2'=G(X,Y, 2)

Y = Y(X),z = z(X) 1a nhitng ham phai tim va thoa
di€u kién ban dau y(xg) =Yg .2(Xg) = 20
Phuong phap Euler
Yi+1=Yi +hF(X%, ¥i.z)
Zi+1=2 +hG(X, ¥i.z)
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V(%)= 2(%
2'(X) =22(X) — Y(X) + X

vGi dieu kién y(0) =1, z(0)=0.

Vidu: Cho hé -

Tim y() va z(1) néu sd budc chiala n=4

Budc | x; V; z,

0 0 1.0 0.0
1 0.25 |1.0 - 0.25
2 0.50 10.9375

3 0.75

4 1.00
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5) Giai phuong trinh vi phan cap cao :

Giai phuong trinh vi phan cap 2

y (%) + p(x) y'(x) +a(x) y(x) = T ()

v6i diéu kién dau y(xg) = yq , y'(xo):y(/)
Pua vé hé phudng trinh vi phan cAp 1 bing phép
doibién y'(X) =2z(x), y"(X)=2'(X)

(1 —

y =17 \

He 1~ v6i diéu kién
2'=-p(x) z-q(x) y+ f (X)

ban du y(Xp) = Yo V& 2(Xp) =Y o= Zo-

Hé nay da bi€t cach giai
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