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1. Definition: A sequence {p,}°2, is said to be convergent to p ol order
« with asymptotic error constant A if lim L‘_fi = A.
- rosoo Po—p

(i} Let g« [a, b] — [a, b] be a continuous function. Show that function
¢ has at least one fixed point in (a,b). that is, there is a point
p* € [a,b] such that g(p*) = p*. =

(i) Let pui1 = glp,). with py € (a,b). give a lixed point iteration.
Please find a sufficient condition suchi that this fixed point itera-
tion is convergent of order &, where & is a positive integer. 1o

(iii) Show that the Newton’s method is a local quadratic method (i.c.
« = 2}, if the method is convergent. sx

2. Show that if u(x) is a function that interpolates f(z) at g, 77, ..., 20y
and v{x) is a [unction that interpolates f(x) at x1.&s, ..., 2, then the
function w(a) given by

(v, — 2)ulr) + (v — aqjrle)
Ty — L

w(w) =

interpolates f(x) at 2o, 1, ..., 2. (o)
3. Is it possible to use af{x +h) +bf(x)+ cf(z — h) with suitably chosen
cocflicients a, b, ¢ to approximate f”(z)? How many function values

at least are required to approximate [{r)?

4. Consider the initial valne problem

coy ) Y=Ly, et <D,
&V%{Mﬂﬁ&

(a) Show that

TR —3?/(’1’) + 4?;’((/14 >' - .f/({':i"'a’) ;2'2_ iy
Y (l/} = 9/;‘ T "3 b

for some & with £; < & < 0. ten



(b} Part (a) suggests the difference method
Wire = 4w — 3w; — 2hf(t; w;), for ¢=0,1,...,n—2.

Analyze this method for consistency, stability and convergence.
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5. Consider a linear system Az = b, where

A=

& O
D - O
_ O R

(i) Choose the range of a so that A is positive definite. %
(ii) Find a range of a so that the Jacobi iteration converges. ou)

i) Find a range of a so that the Gauss-Seidel iteration converges.
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6. Let A= 2a+¢€) 2a

where @ = O(1) and ¢ is sufficiently small.
(a) Find A1 oy
(b) Choose b, b, = and d2 such that

Ax =10, Az + d2) = b+ 8b,

!r):x

and 128lx jg small, but Tl s large. (ow

ibi
(¢) Choose b, 6b, x and éz such that

Az = b, Az + dz) = b+ 60,

and %—— is small, but 'M(j”""“ is large. won




