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Numerical Analysis

Prove that the Legander’s polynomial P, possesses n different roots in [—1,1].

(Hints: P,(z) = —b= 2= (2? — 1)7)

ni2” dz™

a) If f(x) is continuous and ¢(x) is continuous and periodic with period b, evaluate

the following limit:
b

lim [ f(a)g(nz)dx

n—0oo fp

b) Evaluate the following integral

™ cos’w
/ TR de
0o 14 3sin”nx
Find the best approximation for f(x) = H—% in [0, 1] with the following norms:

1
= [ 172 de, = supl

If f(z) = Z(ak cos kx + by sin kx) and |f(xz)] < 1 and for x; such that 0 < 2y <
k=0
. <a;<...<x, =27 we have f(x;) = £1 then

a) show that there exists constant ¢ > 0 such that

(1= o) f*(x) = e(1 = f*(2))
b) find f(x) in a)

Prove that if pn(:zj) is the best approximation with L; norm for the function f(x) =
2"t in [0, 1], then

2 Bu(e) = D (0)
where Un+1(:1;) si the second Chebeshev normalized polynomial

Prove that the following heat equation

du _ 9%u
ot~ 9x2

u(0,t) =wu(l,t)=0
u(z,0) = f(x)
with Crank-Niclson finite difference method is stable

Apply Jordan method to find the eigenvalues and eigenvectors for the followin ma-

trix:

123
A=12 3 1
3 1 2



8) This problem is concerned with convergence of fixed point iteration x*+1) = ¢(z(¥).

0)

Assume 2(°) is given and for a given vector norm, ||.||, these exist ¢ > 0 and o,

0 < o <1, so that

lg(x) =gl < olle =yl Va,y € Ne(20).
Suppose 1) = g(2(@) satisfies ||z(V) — (|| < (1 — o)e. Prove:
a) ™ € N (29) for all k, and

b) ¢ has a unique fixed point ) and N.(z(®) and

lim z® = &),

k—o0



