ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY

UNIT IV

INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS

PROBLEMS BASED ON EULER METHOD

PROBLEMS BASED ON EULER METHOD AND EULER MODIFIED
METHOD

1. Euler Method

Yn+1 = Yn + Hf (X5, Y1) ‘

1.Using Euler Method solvey' = x +y + xy,
y(0) =1, compute y at x = 0.05
solution:

Giveny' = f(x,y) =x+y+xy&
Xo=0andy, =1
x1 = 0.05 and y;.=?

h = x1—x0=0.05—0=0.05

L B O hf(xo')’o)_

y; =1+ 0.05 £(0,1)
=1+0.05[0+1+(0)(1)]

=1+0.05(1)
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2.Using Euler Method find y(0.2) & y(0.4) from

Y e xty,y0) =1
ax XY=

solution:

d
Givend—Z:f(x,y) =x+yand xo =0andy, =1

x1=0.2 and y; =?
X, =.0.4 and y; =?
h = Xq — x0=02—0=02

Y1 =Yoo+ hf(x0,¥0)
y.=1+0.2 £(0,1)
=140.2[0+1]

=1+0.2

y1=12

Again :y, =y, +hf(x1,y1)
Y, = 1.2+ 0.2/£(0.2,1.2)
=12 +0.2[0.2+1.2]

=1.2 +0.2[1.4]

=1.2+0.28

y, = 1.48

3.Using Euler Method find y(4.1) & y(4.2) from
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dy
5x—+vy2—-2=0,y(4) =1
xdx+y y(4)
Solution:

dy
Gi 5x—+y2—-2=0
iven xdx y

Given y(4) =1 Tofind y(4.1) & y(4.2)

Xg=4andy,=1

xi=4.1andy, =?
x, =4.2and y, =? h=0.1
By Euler Algorithm

Y1 =Yot+ hf(x5,y0)
2 — y,°
5x0

=1+ (0.1)

2—-1

=1.005

y1 = y(4.1) = 1.005
Again :y, =y, + hf(x1,y1)
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2-1.0052
5(4.1)

=1.005 + (0.1)

2-1.010025
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Modified Euler Method

h h
Yns1=Yot h [f (xn + E:yn + Ef(xnryn))]

1. Solvey' =1—y,y(0) =0 by Modified Euler Method
find y(0.1)
solution:
Giveny' = f(x,y) =1—y
xXo=0 and y, =0
x1=0.1 and y, =?
h=x;—x,=01-0=0.1

el G St

Vi =0+O.1[f(0 +%,0+0—'21f(0,0))]

0.1
=0.1 [f (0. 05—~ (1 - 0))]

= 0.1[f(0.05,0.05(1))]
= 0.1[f(0.05,0.05)]

= 0.1[1 — 0.05]
= 0.1[0.95]

yi = 0.095
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2.Using Modified Euler Method compute y(0) =1
2x
from y' =y — 5 with y(0.1)
solution:
Giveny' = f(x,y) =y —27x and

Xo=0and y, =1
x1=0.1and y, =?
h = X1 — x0:01—0=01

[ h h
Y1=Yot+th f(xo +§r}’0 +Ef(xo')’0))]

[ 0.1 0.1
y1=1+0.1 f(O+T,1+Tf(O,1))]

f(o. 05,1+ 22 (1 - <2>1<°>))]

=1+0.1[f(0:05,1 +0.05(1))]

=1+0.1

=1+ 0.1[f(0.05,1.05)]

=1+0 1[1 05 ~0 04
3 ' . 1.05

=1+ 0.1[1.05 — 0.0952]
=1+ 0.1[0.9548]
=1+ 0.09548

y, = 1.09548
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3.Solvey' = log19(x+y),y(0) =2 by Modified Euler Method and find
the values of y(0.2), y(0.4),and y(0.6), taking h=0.2

Solution :
Given = logo(x +y)

Xo=0and y, =2
x1=0.2andy, =?
x5=0.4and y, =?

x3 = 0.6 and y; =?

h=0.2

Y1=Yot+h [f (xo +g»}’0 i\ gf(xo'}’o))]

0.2 0.2
y1=2+0.2 [f(T'Z +Tlog2)]

y; =2 +0.2[f(0.1,2.0301)]
y1=2+0.2[log(0.1+ 2.0301)]

y(0.2) = 2.0657

y2 = ya + [f (st g 2 fGer )

0.2 0.2
y, =2.0657 + 0.2 [f (0.2 +=- 20657+ ——f(0.2,2. 0657))]
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y, =2.0657 + 0.2[£(0.3,2.0657 + 0.1l0og (0.2 + 2.0657))]
=2.0657 + 0.2[£(0.3,2.1012))]

=2.0657 + 0.2[log(0.3 +2.1012))]
= 2.1418

y3=Yy2+h [f (xz +§:)’2 +§f(x2:}’2))]

0.2 0.2
y, = 2.1418 + 0.2 [f (0.4 + 52,1418 + —— £(0.4,2. 1418))]

y, = 2.1418 + 0.2[f(0.5,2.1418 + 0.1log (0.4 + 2.1418))]
y, = 2.1418 + 0.2[£(0.5,2.1823))]
y, =2.1418 + 0.2{log (0.5 + 2.1823))]
y(0.6) =2.2275
4.Solvey =y —x*+1,y(0) =0.5 by Modified Euler Method
find y(0.2)

Solution:
y =y-x*+1

xo =0and y, = 0.5
x1=0.2and y, =?

Yy1=Yot+h [f (xo +g;}’0 +gf(x0'}’o))]
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1 =0.5+o.2[f(o+0'2—2,o.5+0'2—2f(0,0.5))]

y1=0.5+0.2[f(0.1,0.5+ (0.1)(0.5 -0 + 1)]

y;=0.5+0.2[f(0.1,0.5 + (0.1)(1.5)]

y1=0.5+0.2[f(0.1,0.5 + (0.15))]

y, = 0.5+ 0.2[f(0.1,0.65)]

DS
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dy

5. Cosider the initial value problem —==y—x* +1

dx

with y(0) = 0.5

Using the modified Euler method ,find y(0.2)

Solution :

xxyY)=y—x*+1,x,=0
Yo =0.5 , h=0.2 x, = 0.2

MA8491 NUMEF

Modified Euler Method

h h
Yn+1 = Yo + h[f (xn +Elyn +Ef(xnryn))]

Y1=Yo+h [f (xo == gw)’o + gf(xo'YO))]

yy = 0.5+0.2[f<o+0'2—2,0.5+9'2—2f(0,0.5))]

y1=0.54+0.2[f(0.1,0.5+1(0.1)(0.5 + 1))]
y1 = 0.5+ 0.2[f(0.1,0.65)]
y1=0.5+0.2[0.65 — (0.1)> + 1]
y.=0.5+ 0.328

y, = 0.828
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