SNS COLLEGE OF TECHNOLOGY S S
(An Autonomous Institution) T
Coimbatore — 35 Hsnsgroups com

DEPARTMENT OF MATHEMATICS
NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS

1. State the disadvantages of Taylor’s method.
Sol. In the differential equation dy/dx = f(x,y) , the f(x,y) function may have a complicated
algebrical structure . Then the evaluation of higher order derivatives may become tedious.

2. Write down the fourth order Taylor’s Algorithm.
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3. Solve y'=x+y; y(0)=1 by Taylor’s series method. Find the values y at x = 0.1.
Solution:
Given y'=x+Yy;Xg=0,yp=1,h=0.1
Y =X+y=>yy =Xg+yg=0+1=1
y'=1+y > yh=1+yg =1+1=2
y"=y"'=>yg=y"=2
yV=y" =yl =y =2

h o, 2, nd
Y1=y0+ﬂy0 +EYO +§YO +
we know that y(0.1) =1+ 0.1+ 0.01+0.0003 +
=1.11033

4. Write the Euler algorithm to find the differential equation d—i:f(x,y) .
Solution:

Yntl =Yn +hf(xn.yn) for the interval (x,.y,) whenn=0,1,2,...

5. State modified Euler’s algorithm to solve y'=f(x,y),y(xg)=yo at x=xg+h

Solution:

Vel =Yn +hf[xn +g,yn +gf(xn,yn)} when n=0,1,2,...

6. Using Euler’s method solve y'=x+y+xy,y(0)=1.Compute y at x=0.1 by taking
h=0.05.

Solution:
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Given:f(X,y)=x+y+Xxy
Xg=0,yg=1h=0.05
y1=Yo+hf(Xg.yo)

=1+ 0.05[X0 +Yyo+ Xoyo]
=1+0.05[0+1+0]
=1.05

7. Compute y at x = 0.25 by modified Euler method given y’ = 2xy, y(0)=1.

Solution:

Given y'=2xy
Xg=0;y0=1h=0.25

h h
y1 =YO+hf[XO +5:Y0 +2f(Xo,yo)]

=1+ 0.25f [O+ 0'—225,1+ 0'225(2x0y0)]

=1+0.25[0.25,1]
=1+0.25[2(0.125)(1)]
=1+0.625=1.0625

8. Write down the Runge- Kutta method formula of second order to solve y'=f(x,y) with
Y(Xo)=VYo-
Solution:

k1 =hf(x,y)

_ h, ke
ko —hf[x+ 2,y+ > ]
and Ay=Kko
y1=Yo+A4y

9. Write down the Runge kutta method formula of fourth order to solve %:f(x,y) with  y(Xg) =Yo

Solution:
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ky =hf(x,y)

h kq
ko =hf| x+—-,y+—
o=n|xs Dy 4]

h ko
kg=hf| x+—-,y+—=
o=ni|xs Dy +'2]
kg =hf[x+h,y+ks3]
and Ay=%[k1+2k2+2k3+k4]

y1=Yo+Ay

10. Compare Taylor’s series and RK method.
Solution:
R.K methods do not require prior calculation of higher derivatives of y(x) as the Taylor
method does.
Also the RK formulas involve the computation of f(x,y) at various position,instead of
derivatives and this function occurs in the given equation.
11. Write Milne’s predictor corrector formula.
Solution:

Milne’s predictor formula
4h ’ r r
Yn+1ip=Yn-3+ ?[ZYn—Z ~Yn-1+ 2yn:|
Milne’s corrector formula
h r ’ r
Yn+lc=Yn-1+ E[Yn—l +Yn+ 2yn+1:|

12. How many prior values are required to predict the next value in Milne’s method?
Solution:
Four prior values
Y(X0) =Y0; Y(X1) =Y1; Y(X2) =Y2; ¥(X3) =Y3
13. What is the error term in Milne’s corrector formula?

Solution:

The error term is —%A“yb
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14. What is the error term in Milne’s predictor formula?

Solution:

The error term is %A“y’o

15. Which is better Taylor’s method or R.K. Method ?
Sol. R.K methods do not require prior calculation of higher derivatives of y(x) , as the Taylor’s

method does . Since the differential equations using in applications are often complicated, the

calculation of derivatives may be difficult.
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