RUNGE- KUTTA METHOD
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Lecture 16

3.3 Runge-Kutta Method
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P =9 +—6-(kl +2k, +2k; +k, )

where:

ky=h-f(x;,y)

k, =h.f(xi+g,yi+%)

h kK,
ka—lr.f(.\l+5,):+?]

ky=hf(xi+hyi+k,)

fey) =y
Example ('): Find the solution of differential equation by using Runge-Kutta

dy

Method atx = 0.1, E=y=x+y, use y(0)=1, h=0.1.

Solve: - :
1 | X; |\Yi (Num)

Yis1=Yi+ g('ﬁ + 2ky + 2k3 + ky) 0l o 1

1701 1.11034

Fori=0: x;&=0m =1, h=0.1

1
Y1=Yo + g(kj -} Zkz + 2k3 + k4)

f,y)=y=x+y

ky=h-f(xs,¥) =h-f(0,1)=01x (0+1) = 0.1




h 0.1, 0.1
k, :h-f{xo"'za}’o"'g]]:kz =h-f{0+7,1+7j

=0.1*(0.05+1.05)=0.11

h k 0.1 ,,0.11
k3 =h.f{x0 +§,y0 +72]=k3 =h.f(0+751+7]

—=0.1%(0.054+1.055)=0.1105

ky=h.f (% +h.y,+k )=k, =h.f(0+0.11+0.1105)

—0.1%(0.141.155)=0.12105
1
Y= +3(k' + 2k, + 2k, + )

yl=1+l(0.1+2*0.11+2*0.1105+0.12105)

6
Jori=l:x,=x,+h=0.1, y,=1.11034




Example (2):

Find the solution of differential equation by using Runge-Kutta
Methodatx=0.1

a4y y =x+1, use y(0) =1, h

dx

0.1

1
Ynt1 = Yn + E(kl + 2ky + 2kg + ky)

k1 = hf(2n, yn)

h ky
ks =h ( n T SyYn T _)
2 fle |2?J i 9

h k
ks = hf (mn o 5, Yn + 52)
k4 — hf(mn + ha Yn + k?)
1. ky = hf(zo,90) =0.1-(0+1) =01
2. ky = 0.1- £(0 +0.05,1+0.1/2) = 0.1- £(0.05,1.05) = 0.1 (0.05 + 1) =
0.105
3. k3 = 0.1- £(0.05,1 +0.105/2) — 0.1 - £(0.05,1.0525) = 0.1 - (0.05 -+

1) = 0.105
4. ks =0.1- £(0.1,1 + 0.105) = 0.1 £(0.1,1.105) = 0.1- (0.1 + 1) = 0.11

1
Y1 = Yo+ E(kl + 2ky + 2k3 + ky)
1
y1 = 1+ 5(0.1+ 2(0.105) + 2(0.105) + 0.11)

1
y =1+ E(D‘l +0.21 4 0.21 + 0.11)

1
g =1+ (0.63)

y1 =14 0.105 = 1.105
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