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Problem 1 (20 Points)

Use the Taylor’s Series Expansion

: “(x.YH?
f(xi+1)=f(xi)+f(x,-)h+f—%'—)——+...
h:xi+1 —X;

to derive the so-called Newton-Raphson 2™ Method
A NAL,
i+ i f(xl-) 2f (xi)

Hint: you may start with the following relation

-1

f(x,-)+f‘ (xi)h+_/i"_(ic22_h_2_zo

and recall that the Newfon-Raphson I Method is

Problem 2 (20 Points)

Using the bisection method to determine the root of

f(x)=e—§(2—x)—1 =0
Given that:
x,=0and x, =2
Carry out the calculation only for four iterative steps:

Note: you have to show all necessary steps.

Problem 3 (20 Points)

Find an approximate root of the following nonlinear equation
F(x)=x'-6x"+11x-6.1=0

Using Newton-Raphson.

Carry out only three iterations starting at x, =3.5

Note: you have to show all necessary steps.



Problem 4 (20 Points)
Use the Gauss Elimination with Partial Pivoting technique to solve for the solution

of the following linear system
6x, +2x, +2x, =2
2x, +§x2 +lx3 =1
X +2x,-x,=0
Are these equations linearly independent ?.

Note: you have to show all necessary steps.

Problem S (20 Points)
Consider the following linear system
3x,-0.1x, -0.2x, =7.85
0.1x, +7x,-0.3x, =-19.3
0.3x, -0.2x, +10x, =71.4
(a) Are these equations linearly independent?.
(b) Compute the LU Matrices.
(c) Solve the system with forward and back substitutions.

Note: you have to show all necessary steps.

Problem 6 (20 Points)
Given that matrix A can be decomposed as:
A=LU
where
[1 0 0 O] (4 3 2 1]
300 0 0o 2 2 2
4 4 2 4
L= and U=
L 1 0 0 0 1210
2 7 7 7
155 00 0 2
L4 7 6 L 3

Determine A~

Note: you have to show all necessary steps.



