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EICRE Consider a first order initial value problem defined as
1apra

Solution of y, = f(x7 y)? y(.’EO) = yO

ordinary

differential . .
equations by The Euler's method is defined as
Euler’s

method:

Ynt+1l = Yn + hf(l'nv yn)-
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LNJPIT, Solve the initial value problem yy’ =z, y(0) = 1, using the

Chapra

Euler method in 0 < z < 0.8, with A =0.2 and h = 0.1.
Solution of Compare the results with the exact solution at x = 0.8..
ordinar
diﬂ'ere'nytial T
nwel  Solution: We have v/ = f(z,y) = —. The Euler's method
method: . y

gives

Ynt+1l = Yn + hf(xnayn) = Yn + h <)

Yn
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O )02 =0tk (zg) — 14 (02)(0) = 1.0
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Solution of
ordinary
differential
equations by

Euler’s L2 0 4

: = =y(0.6) = h{—) =104+ (0.2
method: Y3 y(x3) y( ) Y2 + (y2> + ( ) <1 04)
1.11692

Yo = y(w2) = y(0.4) = y1 + h <Z> =1+(0.2) <(1) §> ~1.04

€T
v = y(wa) = y(0.8) = yg + h (yg) _
0.6
1.11692

1.11692 + (0.2) ( ) = 1.22436.
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Pt y1 =y(x1) =y(0.1) =yo+ A () =1+(0.2)(0) =1.0

LNJPIT,
Chapra

Solution of
ordinary

differential
equations by To 0 . 2

Euler’s — — . — _“ — 1 1 1 —
O o) (03 =0 (2) =101+ 00 (1)

1.02980.

Y2 = y(z2) = y(0.2) = y1+h <y1 =1+(0.1) (1é> =1.01.

ya = y(xa) = y(0.4) = y3 + h <$3> -

Y3
0.3
=1. .
1.02980) 05893

1.02980 + (0.1) (
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T4
LNJPIT, Y5 = y(x5) = y(0'5> =ys+h () =
Chapra y4
0.4
7 1.05893 + (0.1 = 1.09670.
i +0-1) <1.05893>
differential
equations by
Euler’s x5
method: Yo = y(z6) = y(0.6) = y5 + h <y5> B
1.09670 + (0.1) 05 _ 1 14229
' TONL.09670) '
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T6
LNJPIT, Yyr = y(.%'7) = y(0-7) =ys+h () =
Chapra 0 6 y6
. 1.1422 1 : = 1.19482.
ordinary 9+ <1.14229> 948
differential
equations by
Euler’s g
method: ys = y(zs) = y(0.8) =yr + h <y7> B
1.19482 + (0.1) 07\ _ 1 95341
' TN 1.19482 ) '
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AR The exact solution is y = V22 + 1. At z = 0.8, the exact value
S is y(0.8) = v/1.64 = 1.28062.
Solution of The magnitudes of the errors in the solutions are the following:

ordinary

Cauations by h=0.2:[1.28062 — 1.22436| = 0.05626.
Euler’s
method:

h =0.1:|1.280621.25341| = 0.02721.
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method:

Quiz

Question 1: You are given the differential equation ¢/ = 6z
where y = 2 for x = 0. The statement: y =2 for z =0 is
called ......

Question 2: Solve the initial value problem

yy =z, y(0) =1, using the Euler method in 0 < z < 0.8,
with A = 0.2 and h = 0.1. Compare the results with the exact
solution at x = 0.8.

Dr. G.K. Prajapati LNJPIT, Chapra Euler Method.



Euler
Method.

Dr. G.K.
Prajapati

LNJPIT,
Chapra

Solution o
orc:i:ary g T h a n ks

differential
equations by
Euler’s
method:

Dr. G.K. Prajapati NJPIT, Chapra Euler Method.



	Solution of ordinary differential equations by Euler's method:

