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Problem.1 (8 points) Derive a numerical differentiation formula of order h*by applying Richardson
extrapolation to

f(X+h)_ f(x_h)_ifm_if(ti)_

f'(x) =
(x) h 6 120




Problem.2 (14 points) Consider the integral IXZ cosxdx

a)
b)
c)
d)

0

Evaluate the integral using analytical method.

Use the Trapezoidal rule to approximate the integral.

Use the Simpson’s rule to approximate the integral. Which method is better?
Find a bound of the error of the Trapezoidal rule.



X—-y+z=1
Problem.3 (12 points) Consider the system <3X+6y+2z=0.
3X+3y+7z=4

a) Is the coefficient matrix diagonally dominant?

b) Find the first 4 iterations of the Jacobi method of the system with X ® =[0 0 0].

c) Find the first 4 iterations of the Gauss Siedel method of the system with X @ =[0 0 0]".



Problem.4 (11 points) Determine constants a,b,c and d that will produce a quadrature formula
1
I f (x)dx = af (1) + bf (1) +cf '(-1) + df '(D)
1

That has degree of precision 3.



