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FIRST ORDER RUNGE - KUTTA METHOD

FITrorion’s

Considering the differential equation
dy/dx=f(x,y)
With the initial condition y(x,)=Y,

By the Euler’s method

yn+1=yn + h*f(xnlyn)
Vosi=Y, + h*y' + (he/21)y" + ... (by Taylor’s series)
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FIrorionss

SECOND ORDER RUNGE - KUTTA METHOD

Yoer=Vn t K
Where k=(1/2)(k1+k2)
K1=h*f(x_,y.)
K2=h*f(x_+h,y, + k1)
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FIrorionss

Third Order Runge — Kutta method

® Yner=Yn t K
® \Where k=(1/6)(k1+4k2+k3)
K1=h*f(x.,y.)
K2=h*f(x_+ (h/2),y,+ (k1/2))
K3=h*f(x,+h,y,+2k2-k1)
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FIrorionss

Fourth Order Runge — Kutta method

"= Yne1=Yn+ K
= \Where k=(1/6)(k1+2k2+2k3+k4)
Ki1=h*f(x,, y,)
K2=h*f(x,+ (h/2), y,+ (k1/2))
K3=h*f(x,+ (h/2), y,+ (k2/2) )
Kd=h*f(x,+ h, y,+ k3 )
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Q.

FIrorions

EXAMPLE

® Solve the differential equation dy/dx=x+y , with the fourth order Runge-Kutta
method where y(0)=1 with x=0.2 with h=0.1.

® Givendata y(0)=1and h=0.1
® dy/dx = X+y

flxy)=dy/dx=x+y
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EXAMPLE

= 1= jteration

Xo=0, yo=1, h=0.01, n=0

K1 =h*f(x.,.Yo)
=0.1%(0.1)
=0.1*(0+1)
=0.1
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FIrorion’s

EXAMPLE

K2 =h*f(x, + (h/2), yo + (k1/2) )
=0.1*f(0 + (0.1/2), 1 + (0.1/2) )
=0.1*f(0.05,1.05)
=0.1*(0.05+1.05)
=0.11

K3 =h*f(xg + (h/2), yo + (k2/2))
—0.1*f(0+ (0.1/2), 1+ (0.11/2))
=0.1*f(0.05,1.055)
=0.1*(0.05+1.055)
=0.1105
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K4

EXAMPLE

=h*f( x5 +h, yo + k3 )
=0.1*f(0+0.1, 1+0.1105)
=0.1*(0.1,1.1105)
=0.1*(0.1+1.1105)
=0.1211

So yl =yo+k

=yqo + (1/6)(k1 + 2k2 + 2k3 + k4)
=1 + (1/6)(0.1 + 2(0.11) + 2(0.1105) + 0.1211)
=1.1103
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