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3.3 Runge-Kutta Method
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Vi = Yo+ g (ko 2k 2k,
where:
ki=h-f(x;,y)

. h . k
k, =h.f| xi+—,yi+—=
2 ( 27 2]

2
k, =h.f(xi+h,yi+k,)

ky=h.f (xi+g,yi+ﬁj

fy) =y
Example (3): 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 L x| yi (Num.)

Yit1=Yi + 6—(k1 + 2ky + 2k3 + k4) ol o 1

Fori=0: x,=0, y,=1, h=0.1 1101 1.11034

1
Yi=Yot+ g(k1 + 2ky + 2k3 + ky)

f,y)=y=x+y

ki=h-f(x,,y,) =h-f(0,1)=01x(0+1)=0.1
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k, =h.f on +g,yo+%J=k2 =h.f (0+0_-1,1+0_-1]

=0.1*(0.05+1.05)=0.11

k,=h.f x0+D y +ﬁ =k, =h.f|0+=2=1+2==
3 2'70° 2 3 2 2
=0.1*(0.05+1.055)=0.1105

k,=h.f(x+h,y,+k, )=k, =h.f (0+0.1,1+0.1105)

=0.1%(0.1+1.155)=0.12105
1
y, = y1+6(k1+2k2 +2k, +k, )

Y, =1+5(0.1+2%0.11+2*0.1105+0.12105)

fori=1:x, =x,+h=0.1y,=1.11034

Example (4): By using Runge-Kutta Method, solve the differential equation
atx =1.2,y =x e0-x) use y(1) =2, h = 0.2. Answer up to 3 decimal.

Solve:
i Xi Yi
0| 1 2
11121 2.661
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1
Vi =Y, +€(k1+2k2 +2k, +k,)
Fori=0,x0=1,y0=2,h=0.2

1
y1=y1+6(k1+2k2+2k3+k4)

k2=h.f{X0+g,yo+k1J=k2:h_f(0+o-2 2+0.0.544J

2 2 2
=k, =0.2*1.1%e* ") — 0,636
h K 0.2 0.544
k3:h-f{Xo+§,yo+72J=k3=h.f(l+ 5 2+ > ]
k, =0.2*1.1%e"™* ") ~0.666

k,=h.f(x+h,y,+k, )=k, =h.f(1+0.2,2+0.666 )

(2.666—1.22)

k,=0.2*1.2%¢ =0.818

Y, =2+%(0.544+2%0.636-+2*0.666+0.818)

fori=1:x, =x,+h=1.2, y, =2.661
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Problem:

1. By using Runge-Kutta Method, solve the differential equation atx =
0.8, y =1.3e>*—2y, usey(0) =5, h=0.4. Answer up to 3 decimal.
2. Find the solution of differential equation y =~ > atx = 0.2, use y(0) =
2

1, h = 0.1, by using Runge-Kutta Method.
3. Find the solution of differential equation y = —2x — y at x = 0.4, by using
Runge-Kutta Method. Use y(0) = -1, h = 0. 2.
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