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Numerical Analysis
1) Use Newton-Raphson method to solve the nonlinear system

file,y) =a +3loggz —y* =0
falz,y) = 22% —ay — Sz + 1

with initial conditions X = (iz) = (3'4) and the error ¢ = 0.01.

2.2

2) Evaluate eigenvalues and eigenvectors of matrix A without making use of character-

istic polynomial det(A — A1)

1 2 3 4

21 2 3
A=

3 21 2

4 3 2 1

3) Use three-point Gauss method with 8 equal subdivisions of the interval (0.2,1) to
evaluate

1
I= / (sinx — Inx + e”)dx
0

2

Determine the maximum error.
4) Let f € C[—m7, 7] be periodic with period 2#. Prove if
w(f; [—ﬂ',ﬂ'];%)logn — 0, asn — o0
then Fourier series of f converges uniformly to f, where

w(é) = sup [f(z1) = f(=2)]

1’171’2761
|z1—@2| <8
5) Find the best approximation to the function f(x) = || in the interval [ = [—1,1],
using second order polynomial and supnorm || f|| = sup | f]
z€el

6) Use Runge-Kutta method to solve numerically the initial value problem
y' =025y" + 2%, y(0)=-1
in the interval [0,0.5]. Use A = 0.1.

7) Use finite difference method to solve one dimensional heat equation

fu = Pu qr<1,0<t<0.025
u(x,0) =sinwx (0<ax<1)

w(0,8) =v(1,6)=0 (0 <t<0.025)

use h = 0.1 and [ = % = 0.005.



