Seema Nanda
Numerical Analysis Assignment 6 due: April 6, 2011 in class

Please follow the instructions for assignments and homework as given in the course web
page. You may discuss the problems and solutions with anyone but the work written up
and submitted must be done on your own. Also programs must be written by you.

1. Consistency: Consider the m step multistep method: yy = g, ..., ym = anm
Yit1 = @Y + Gmo1VYio1 + - + @oYi—m—1) + B Yoo bm—if (timk—1), Yi—k—1)) Where
ag, - - - ay, and by, . .., b, are constants.

A multistep method is consistent if limp o o; = y; for ¢« = 1,...,m and if

1 m m
Ti+1(h) = E[yiﬂ - Z Um—kYi—k + D Z bmfkf(ti—(k—l)y yz‘—(k—l))] (1)
k=0 k=0

goes to 0 as h | O i.e.
l}iﬂ)l mazism|(h)| =0 (2)

For multistep methods, there is an easy check for consistency: (2) holds if and only if
Yooar =1and =3 " Jkay + >, b = 1. Prove this.
2. Analysis of multistep methods:

Investigate the convergence of the following multistep methods by analysing the con-
sistency and the stability. If convergent determine the order of convergence.

(&) Yj+1 — yj—1 = 2hf(z;,y;) (explicit mid-point rule)
(b) Yje1 — yj—1 = hf ()41, Y1)
(©) 3y —2y; + 3yj1 = hf (T, yin1)

3. Fibonacci series: The famous Fibonacci series is given by the recursion ug = 0,u; =
L Upy1 = Uy +upq forn=1,2,3,...

(a) Determine a fundamental system of this linear difference equation. Use it to
derive a formula for the elements in the Fibonacci series.
(b) Does this linear difference equation satisfy the root condition?
(c¢) Consider the perturbed initial values 4y = 1 + €; and @; = 1 + €3. Prove via
induction that the resulting series satisfies u,, = u, (1+€)+u,€e; forn =2,3,4,...
What do you conclude?
4. Region of stability

Determine the region of stability for the methods in problem 2 above.



