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Taylor’s Method

1- Taylor’s Method of order 1( Euler’s Method)
Yi+1 = Yi + hf (i, yi)

2-Taylor’s Method of order 2
2

Yier = Yi thf (x;,y:) + E'!'f’(xi:)’i)
Where
f'x,y)=f; +fyf

Runge-Kutta Method
(Modified Euler’s Method)

h
Yi+1 = Yi t -Z-(kl + k,) where

ki = f(xyi)
ky = f(Xi41,yi + hkq)
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Example: Giventhe IVPy' = x +y,y(0) = 1, the
approximate value of y(0.1) using Euler’s method withn = 1 is

Solution:
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Example: Forthe IVP y' =1 +% ,y(1) = 1 the
approximate value of y(1.2) using Euler’s method with h = 0.1

Solution.
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Example: For IVP y' + 3y = 4, y(0) = 5 the approximate
value of y(0.1) using Taylor’s method of order two whenn = 1
is

Solution: 2
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Example: Forthe IVPy' = x(y + 1), y(0) = 0 the
approximate value of y(0.2) using Taylor’s method of order 2

withn =1

Solution.
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Example: Use Taylor’s method of order 2 for the IVP
5" —y =0, 0<x<1, y (0) =1withn =2

What are the values of y, , ¥4 , y2. Compare your approximate
solution with the exact solution y(x) = e'/5

Solution.
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Example: Show that second order Taylor’s method for the
given IVP xy' + xy = x3,y(0) = 0.5, n=2

h2
=

Is
h2
Y(Xi41) = Yig1 = Vi [1 —h+ 7] + x; [h’fl" h? >

i=01,..,n—1

Use it to find approximate of y(0.4). compare your approximate
solution with the exact solution y(x) = —1.5e ™% + x2 — 2x + 2
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Example: Show that Taylor’s method of order 2 for the IVP

edy' —e* =0, 0<x<1,y(0)=1,withh=0.5
Is
. h
Vis1 = y; + he*i=Yi) [1 + 5(1 - e(xi—yi))] >0

What are the values of y,, y;,y,. Compare your approximate
solution with the exact solution y(x) = In(e* + e — 1)

Solution.
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Example. Use modified Euler’s method to solve the IVP
y(1) = 0.25

2xy' +y = 2x?,
With n = 2 to get the value of y at x = 1.5

Solution.
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Example: Consider the IVP

y,_y=x2' y(0)=1
Use the Runge-kutta method of order 2 (Modified Euler’s
method) with n = 2 to compute approximation for y(0.4)

Solution:
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