ROHINI COLLEGE OF ENGINEEERING AND TECHNOLOGY
5.2 Euler’s method - Modified Euler’s method

Euler’s method

Vne1 = Yn +h f(xp,y),n=0,12,3, ..
Modified Euler’s method

Yn+1 =Ynth

h 1
f Xn +§»yn +§hf(xn:yn)

1. Using Euler’s method find y(0.2)and y(0.4) from Z—i =x+y,
y(0) =1withh = 0.2
Solution
Given, f(x,y) =x+y, x0=0,y0=1,h=0.2,x; =0.2,x, = 0.4
Euler’s algorithm is,
y1 =Yo + h f(x0,¥0)
y1 =y(0.2) =1+ (0.2)(xo + yo)
=1+ (0.2)(0+ 1)2
y;1 =y(0.2) =1.2

Y2 =y1 +hf(x, )
y2 =y(0.4) =12+ (0.2)(x; + y1)
=12+ (0.2)(0.2 + 1.2)
=12+ 0.28
y, = v(0.2) = 1.48

2. Using Euler’s method find the solution of the initial value problem
% = log(x + y), y(0) = 2by assuming h = 0.2
Solution
Given, f(x,y) =log(x +vy), xo =0,y =2,h=0.2,x; =0.2

Euler’s algorithm is,

Y1 = Yo+ h f(x0,¥0)

MA3251-STATISTICS ANND NUMERICAL METHODS



ROHINI COLLEGE OF ENGINEEERING AND TECHNOLOGY
= Yo + h [log(xo + ¥o)]

y1 = y(0.2) = yo + h [log(xo + yo)]
=v(0.2) =2+ (0.2) [log(0 + 2)]
=2+ (0.2)[log( 2)]
=2 + (0.2)(0.3010)
= 2.0602
= y(0.2) = 2.0602

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

solution:
Giveny' = f(x,y) =x+y+xy &
xXo=0andy, =1, x; =0.05and y; =?

h= x; — x,=0.05—-0=0.05

Y1 = Yo + hf (x0,¥0)
y, = 1+ 0.05 £(0,1)

=14+0.05[0+ 1+ (0)(1)]
=1+ 0.05(1)
v, = y(0.05) = 1.05

4. Using modified Euler's method, compute y (0.1) withh=0.1 fromy’' =y — 27",3}(0) =1
Solution :
Given f(x,y) = y —%x, X, =0y, =1h=01x =01

By modified Euler's method,

Yn+1 =Ynth

)

h 1
f Xn +§Jyn +§hf(xn'yn)

y1=y01)=y,+h )

h 1
f{ xo +Er3’0 +Ehf(x0r3’0)

0.1 0.1 2%,
=y(0.1)=1+0.1 [f(0+—,1+—[}’0 o )]
2 2 Yo

=1+ 0.1 [£(0.05,1 + (0.05)[1 — 0])]
=1+ 0.1 [£(0.05,1.05)]
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2(0.05)

1.05
=1+ 0.1[1.05 — 0.0952]

=1+ 0.1[0.9548]
=1+ 0.09548
= 1.09548

=1+0.1 [1.05 —

5. Consider the initial value problem % =y —x% + 1,y(0) = 0.5, using the modified Euler’s
method, find y(0.2)

Solution :
Given f(x,y) =y —x%+1, x=0,y,=0.5h =0.2,x; = 0.2
By modified Euler's method,

Yn+1 =Ynth

h 1
f Xn +§Jyn +§hf(xnryn)

y1=y02)=y,+h

h 1
f | xo +§»3’0 +§hf(xo»3’o)

0.2 0.2
= y(0.2) = 0.5 + (0.2) [f <0 +—-,05+— £(0, 0.5)>]

= 0.5 + 0.2 [£(0.1,0.5 + (0.1)[0.5 — 0 + 1])]
= 0.5+ 0.2 [£(0.1,0.5 + (0.1)(1.5))]

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

= 0.5+ 0.2 [£(0.1,0.65)]

= 0.5+ 0.2 [0.65 — 0.12 + 1]

= 0.5+ 0.2 [0.65 — 0.01 + 1]

= 0.5 + 0.2 [1.64]

= 05 + 0.328 = 0.828

6. Solvey' =1—1y,y(0) =0 byModified Euler Method
find y(0.1)
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Solution:

Giveny' = f(x,y) =1—y
Xo=0 and y, =0
x; =01 and y; =?
h=x;—x,=01-0=0.1

h h
Yi=Yot+h [f (xo +§;3’0 +§f(xo»)’0))

|
y, =0+0.1 [f (0 + %,o + %f(0,0))]

0.1
=0.1 [f (o.os,7 (1-— 0))]

= 0.1[£(0.05,0.05(1))]
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