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Problem 1 (25 Points)

Using the bisection method to determine the root of

1.5x 1} 0.65x
= —0.65tant| —
f(x) (1+x2)2 an (xJ+1+x2

Employ only one of the following initial guesses and carry out the calculation only for
three iterative steps:

{a) x,=-10 and x, =-1

(b) x,=0and x, =2

{¢)x,=3and x, =5

Note: you have to show all necessary steps.

Please write down the algorithm needed before implementing the computer

program for the bisection method

Problem 2 (25 Points)

Use the Taylor’s Series Expansion

meJ=f@ﬂ+f(&M+llgﬂi+m

h = xi+1 - xi
to derive the so-called Newron-Raphson 2™ Method
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f(x) 2f(x)
Hint: you may start with the following relation

f(xi)+f'(x,)h+L(;‘lh_2=0

and recall that the Newton-Raphson I* Method is



Problem 3 (25 Points)

Find an approximate root of the following nonlinear equation
e =x
Using Secant method. Carry out only three iterations starting at x"" =0.0 and
*=1.0
Note: you have to show all necessary steps.

Please write down the algorithm needed before implementing the computer

program for the Secant method

Problem 4 (25 Points)

Use the Gauss Elimination technique to solve for the solution of the following linear
system

2x, +4x, =6

4x, +x,-3x, =1

3x, —8x,+2x,=2

Are these equations linearly independent 7.

Problem 5 (25 Points)
Consider the following linear system
dx, +x,—2x, =3
4x, —8x, +x, =-1
3x,—x,+6x,=8
(a) Are these equations linearly independent?.
(b) Compute the LU Matrices.

(c) Solve the system with forward and back substitutions.



Problem 6 (25 Points)

Given that matrix A can be decomposed as:

A=LU
where
1 0 0 4 1 -2
L= 1 1 Oland U=|0 -9 3
0.75 0.1944 1 0 0 69167

Determine the first column of matrix A™.



