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Numerical Solution of Differential Equations

Ex:
: e sy on W 3 a0
Use Taylor’s series method to solve =z°+ ¥y,
dx
y(0) = 1. Find y(0.1) correct up to 4 decimal
places.
Ex:

Use Tavlor’s series method to solve dy =2y —1,
\ T 1 ;

y(0) = 1. Find 5(0.03). |
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Numerical Solution of Differential Equations

Picard’s Method:

Consider the first order differential equation.
dy

— = flz,y) —— — (1

5. = f(@:y) (1)

subject to y(zg) = yo

The equation (1) can be written as
dy = f(z,y)dx
Integrating between the limits for x and y, we get

y x
/dyzf [z, y)dz
Yo T
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Numerical Solution of Differential Equations

Picard’s Method:

Consider the first order differential equation.
dy

e = L= —(1)

subject to y(zg) = m

The equation (1) can be written as

dy = f(z,y)dz

Integrating between the limits for z and y, we get

Yy )
/dyzf f(z, y)dx
Yo Io
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Numerical Solution of Differential Equations

PI1CARD’S METHOD

For 2™ approximation s,
we replace y by y; in f(z,y) in R.H.S of eq. (2),
we get

T

Y2 :yn+/ f(z,y)dx
Iy

In general,

&
Y1 = 0 + / el By 10

Ly
stop the process when the two consecutive values
of y are same up to desired accuracy.
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Numerical Solution of Differential Equations

Note:
This method is applicable to a limited class of
equations in which the successive integration can
be performed easily.
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Numerical Solution of Differential Equations

PicArRD’s METHOD

Ex Using Picard’s method solve
dy

i 3+ 2zy where y(0) =1 for z = 0.1
[z
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Numerical Solution of Differential Equations

PicArD’S METHOD

Sol.: ‘
By Picard’s method 4,1 = yg + flz,y,)dz

Ly
Here zg = 0,y0 = 1, f(z,y) = 3 + 2zy
e 1% approximation:

put n=0and yy = 1 in f(z,y)
m=1+ [ (3+2z)dx
0

oy =143z 422
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Numerical Solution of Differential Equations

PI1cARD's METHOD

o 2™ approximation:
put n=1and y = 1+ 3z + 2% in f(z.y)

o = 1+ / [3 -+ 2;1‘.?(1 + 3z + :Ifg)] dzx
(

=1+ / 3+ 2z + 62> + 2;1:3)] dx
0
|

o
2
which is approximate solution, putting z = 0.1

ropp=143+z2+ 234
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Numerical Solution of Differential Equations

PicAarD’s METHOD

o 2™ approximation:
put n=1and 1 =1+ 3z + 2% in f(z,v)

Yy =1 —1—/ [3 + 2z(1 + 3z —Q—,xzﬂ dx
0

=1 —1—/ 3+ 2x + 62° + 21:3')} dx
0

xt
]
which is approximate solution, putting = = 0.1

y(0.1) = 1.31205

Sya=1+3c+z*+ 2%+
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Numerical Solution of Differential Equations

Ex:

Using Picard’s method, obtain a solution upto

.

4" approx of the equation n’_j =i A0 == 1.
x
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