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Question #1 [10 pts)

Given the following function: f(x) =x- (WVx + 1 — vVx)

a) Use four-digit rounding arithmetic to evaluate /{500). (3 pts)

b) When x = 500, which is a large number, £{500) is going to have large round-off errors due to
subtractive cancellation.

To reduce the round-off errors, try to reformulate £{x) and use four-di git rounding arithmetic to evaluate
J(500). (4 pts)

c) Calculate the percentage relative errors in part a) and b) by using the true value of
J(500) = 11.1747553. (3 pts).
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Question #2 [10 pts]

a) Find the Taylor series expansion of cos(x) when x; = 0 (keep up to x™). (3 pts)
Taylor series:

f(xm) f(x )+f'(xn)(x,+| x')_*_f( )(xl+ x,)z+f" (x )(xi+l x)3+ +f( )(xH-l xly’+R

b) Use the first three terms from part a) to calculate the value of cos(;) H
And calculate the true percent relative error.
(Keep two digits after the decimal point and apply rounding for the percent number). (4 pts)

¢) Prove that if we use the first 2k+1 (k=1, 2, 3...) terms to calculate the value of cos(g), we always
overestimate the value of cos(g) (3 pts)

For example, we use the first three, or five, or seven, or nine ... terms to calculate cos (—)
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Question #3 [15 pts]

in

=0

a) Given two initial guesses x1 and x2, illustrate graphically the False Position Method to solve fx)

the following graph (for two iterations) (3 pts)
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b) AnENGR 391 student is trying to solve f{x) = 0 by using the Fixed-point Iteration Method. He finds the

function, g(x) and plots it in the following graph. Apparently, there are two solutions.

i) Will he find Solution 1 by using the point x1? Illustrate your explanations on the graph with two
iterations. (3 pts)

ii) Will he find Selution 2 by using the point x2? Illustrate your explanations on the graph with two
iterations. (3 pts)

iii) By using the g(x), that he currently selects, can he find Solution 1 by any means? If not, why? (3
pts)
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c) If we want to solve cos(x) = sin (x) by using the Fixed-point Iteration Method for x € [0,1]

Find an appropriate function, g(x), to give a convergent solution of x and justify your answer (you do
not need to solve it). (3 pts)
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Question #4 [15 pts]
Given following matrix equation 2 X, + X, — X5 = 0
Sx, +2x, +2x;, =3
3x, +2x, +x;, =1
a) Find the LU decomposition of the coefficient matrix [A] with pivoting (i.e. PA=LU). (6 pts)
b) Find the solution of the above matrix equation using the LU decomposition with pivoting (for decimal

numbers, keep 4 significant digits for the final result). (4 pts)
¢) Using the LU decomposition obtained in part a), find the second column of [A]1(5 pts)
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