Sheet 2
First Order Ordinary Differential Equations

1) Solve the differential equation Z—z = x?y + 2x, y(0) = 0 using Huen’s
method to find y(2) and y(5).

2) Solve the initial value problem Z—z =050+ x)y% y(0) =1, forx=1
and x=6 using Huen’s method formula.

3) Solve the following problem numerically fromt =0 to 2:

dy'
— = —y+ 0)=1
I y+t y(0)

Use the Huen’s method with a step size of 1.

4) Find y(0.1) using Runge-Kutta method when Z—i = x? + y? and y(0) = 1.
Take step size = 0.05.

5) Solve the initial value problem % = xy + y* given that y(0) = 1 for x =
0.1and 0.3 using Runge-Kutta method.

6) Solve the following initial-value problem over the interval from x = 0 to 1:

d
d—i:(l-l—x)\/? y(0) =1

Use the Runge-Kutta method with a step size of 0.5.
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1 — Given
f(X,y) = xzy + 2x

xo =0
Yo=0
Solution
N1

hi=x1—x9g=2-0=2
yi = Yo+ hf (x0,9) =0+ 2% f(0,0) =0
f(x0,¥0) + f(x1,¥7) *f(0,0) + £ (2,0) 4

= — 2
y1=Yo+th > 0+ z
Y2

hy=x,—x;=5—-2=3
y5 =y +hf (x,y1) =4+3+f(2,4) =64
fOeL,y) + f(x2,¥5) f(2,4) + f(5,64)

Y>=y1th > =44 3% 5 = 2449

1IN O X
SN




4 — Given
flx,y) = x* + y?

xO = 0
Yo=1

h = 0.05
Solution
Y1

ki =f(x0,¥)=f(0,1)=1

h hk,
ky=f (xo +5.¥0+ T) = £(0.025,1.025) = 1.051

h hk,
k3 = f <X0 + E,yo + T) = f(0.025,1.026) = 1.054
ky + 2k, + 2ks + ky

y1=Yth

6
1) +2(1.051) + 2(1.054) + (1.111
=1+ 0.05( ) ( ) 6( )+ ( ) = 1.053

Y2
ky = f(x, 1) = £(0.05,1.053) = 1.111

h o hk
ky = f <x1 +o —) — £(0.075,1.080) = 1.173

2
h hk,
ks =f (xl tovt T) = £(0.075,1.082) = 1.176

ky = f(x; + by + hks) = £(0.1,1.111) = 1.245
ki + 2k, + 2ks + ky

Y2=y1+h 6
1.111) + 2(1.173) + 2(1.176) + (1.245
= 1.053 + 0.05( ) ( ) G ( )+ ( )
X y
0 1
0.050 1.053
0.100 1.111

= 1.111






