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NUMERICAL METHODS

* The numerical methods for ODE include:
Picard
Taylor series
Euler series
Runge-kutta methods
Milne
Adams-Bashforth
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Numerical Solution of Differential Equations

Taylor’s Series Method:
o Consider the first order Differential Equation
dy

— = f(z,9), y(zo) = o
dx

o The Taylor’s series is
2
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Numerical Solution of Differential Equations

TAYLOR'S SERIES METHOD

Ex:1
Solve ' = =+ y, y(0) = 1 by Taylor’s series
method. Hence find values of y at = 0.1 and
z=10.2

5‘ Qnr. Md Abu Sayeed, Associate Professor, Dept of CE, RUET




Numerical Solution of Differential Equations

TAYLOR'S SERIES METHOD

Sol.: Here ¢ = f(z,y) =2+ y, zo =0 and yo = 1
y=z+y=y(0)=1
Y =1+y=4y0=1+y0=1+1=2
yhﬂ’ = yﬂ = yfﬂ((]) — L’H(U) — 2
yiw - ym = yif-(o) - ym(o) —9 .

Taylor’s series is

(x — mq) - -'fff:)q
!

x 2
y(z) = y(xq) + Ty'(.r“) + (Ty”(.r“] +...
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TAYLOR’'S SERIES

Ex Using Taylor’s series method, obtain the solution

‘) 5
of ; = 3z +y°, given that y(0) = 1. Find the
T

value of y for z = 0.1
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TAYLOR’'S SERIES METHOD

2

2 3
y(z) = L+ay/(0) + 53"(0) + 54/"(0) ...

z2 z3 z?
= i + I(].) + 3(2) + F(Q) + E(Q) e
§ g Bl z3 & z! &
= xr T = et 5 W
3 12

113 1
y(0.1) =1+ (0.1) _~_(0'1)2 4 @ + % g

3 12
=1.1103
» , (0.2)*  (0.2)*
y(0.2) =1+ (0.2) + (0.2)2 + (T) N % N
= 1.2428
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TAYLOR’'S SERIES

Sol. Here,y/ = f(x,y) =3z + 4% xp =0 and yy = 1.
¥ =3c+y*=¢(z0) =3(m) + 15 =30)+1=1
y" =342y = y"(n) =3+2(1)(1) =5
y" =2(y')* +2yy" = y"(xg) = 2(1)* + 2(5) = 12
By Taylor’s series,

(x —x)* (x — x0)* "

y(x) = yo+(z—m)y' () + 3 y" (o) + 3 ¥ (o) +. ..
o2 B
_ Tl W et o o T O 4
=1+ x4 2!(J) 3!(12)....
542 3
=1l4+z+ BT + 2x° ...
y(0.1) =
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TAYLOR’'S SERIES TAYLOR'S SERIES
b
x Sol. Here,y = f(z,y) = 2y + 3¢, xp = 0 and y = 0.
b y' =2y +3e” = y'(xp) = 2(yn) + 3™ =2(0) + 3" = 3
;:‘ y' =2y + 3¢ = y"(x) = 2(yp) + 3™ =2(3) +3" =9
5 y" = 2y" + 3e* = y"(xy) = 2(3fy) + 3e™ = 2(9) + 3e? = 21
Ex Using Taylor's series method, find the solution of -; Yy =2y + 3e* = y*¥(xg) = 45
(:i = 2y + 3¢, y(0) =0,at z = 0.2 F H Rt
i ] 7 T =& 2 T — &I 9
g y(r) = yo+(z—mx0)y'( frrn)—'%y”(rrfu)—'%y"’(u'n) e
g i 3 4
g =04+ 203)+ 2 (9)+ Z_(21) + Z(45) +
o T a1
5 i 9x2  Ta% 1524
3 STy T e T g
é y(0.2) =
oy
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