3- Taylor Series Method

The problem to be solved is a first order ODE

B _ £ y), v =,
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We use Taylor series expansions to the exact solution
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Where h=X-Xq , Xi:1=X;+h ang the local truncation error is
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The Taylor series method of order k™ has the property that local
truncation error (L.T.E.) is of order O(h***),k can be chosen as large as

necessary to make this error as small as desired
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Example (5): Use Taylor series method of order(4) to solve approximately
the initial value problem

y'=x-y, y(0)=1
At the values x=0.1,0.2,0.3,0.4

Solution:
f(X,y)=x-y , Xo=0, yo=1, h=0.1

Xis1 = Xj+ h
o h? ke ©) h* (4) for 1=0,1, 2,3
yi+1—Yi+th'+EYi+EYi +Zyi
’ h® 3 L h* (4)
i=0 —— Y, =Y, +hy, + 2y Vo Yo

Yo =X —Yo=-1
vo =f'(x0,y0) =it Y =1—(x0g—y0) =1—x5+y, =2
Yo' = —1+x—yo = —2
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Also y, = 0.781636 ,and 7y, = 0.740640

Example (6): Use Taylor series method of order(3) to obtain the numerical

solution y(2.1) of the initial value problem

y_ X—
y =—y, y(2) =2
X

Solution:

X_
f (x,y)= Ty=1—%, Xo=2, Yo=2, h=0.1

L e
yi+1=yi+hyi'+Eyi+§yi
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y(2.1)=2.00238

Taylor Series Method Algorithm of order(k)
Input: a,b ,yo,n, f(x,y)

Step(1): compute h = bn;a, set Xo=a

Step(2): For i=0,1,2,....n

Step(3): Set Xjx1=X;+h
Step(4): Find all the derivatives at the point (x; , yi) i.e.:y.y"y", ... y®

2

b h* (k)
Step(5): Evaluate Yi., =Y +hy; +?yi +""+Fyi

Step(6): Print x;;; and y;.; forall i, then stop.
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