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Problem 1 (25 pts)

3

Consider the function f(x) = x'" - 2.

A) Use the Bisection Method to estimate the root which is located between x=0

B)

and x=10. Continue the iterations until the approximate relative error (in
magnitude) is less than 10%. Fill in the table below. Enter all calculations
rounded to the 4th place after the decimal point.
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Use the Newton-Raphson Method to estimate the root of the same function,
starting at x=1. Continue until the true error (in magnitude) falls below (.5.
Fill in the table below. Enter all calculations rounded to the 4th place after
the decimal point.
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Problem 2 (25 pts)

Consider the function f(x) = ¢*. (Round all calculations to 4 places after the
decimal point.)

A) Estimate f(0.5) using the 1st, 2nd, 3rd and 4th order truncated Taylor Series
Approximation expanded about xz=0.

Ans. Z (1st) 2.5 (nd) 2.6667 (3rd) 2.7o%5 (4th)

B) Calculate the approximate relative error in going from an estimate based on
the 3rd order truncated series expansion to the estimate based on the 4th
order truncated series expansion.

Ans, er = O.orSH

C) Calculate the true relative error in the estimate based on the 4th order
truncated series expansion.

Ans. er = 0.0037
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Problem 3 (25 pts)

Solve the following system of equations using the inverse matrix in the solution.

x + y + z = 6
2x -y -z = -3
S5x  + 4y - 2z = 7
b & <
g - - 3
Ans. Al:l-"é, ox ‘T g » X = I F=_2..!'z=—3
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Problem 4 (25 pts)

Solve the following system of equations by Gauss Elimination. Start with the
augmented matrix and perform a series of elementary row operations on the
matrix until the forward phase of the Gauss Elimination is complete. Finish the
solution using back substitution.

X1 + 2]{3 + 3!(3 = . I
2%, S = -1
X, + 6x; + 6x3 = 6

\
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Problem 1 (25 pts)

Consider the function f(x) = x

A)

B)

13 _ 5 .
Use the Bisection Method to estimate the root which is located between x=0

and x=10. Continue the iterations until the approximate relative error (in

magnitude) is less than 10%. Fill in the table below. Enter all calculations

rounded to the 4th place after the decimal point.

X Xy Xp IE!L | E To
0 10

Use the Newton-Raphson Method to estimate the root of the same function,
starting at x=1. Continue until the true error (in magnitude) falls below 0.5,
Fill in the table below. Enter all calculations rounded to the 4th place after
the decimal point.

i ; F(x;) £ (x;) E,
0 1
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Problem 2 (25 pts)

Consider the function f(x) = e, (Round all calculations to 4 places after the
decimal point.)

A) Estimate £(0.5) using the 1st, 2nd, 3rd and 4th order truncated Taylor Series

B)

C)

Approximation expanded about x=0.

Ans. (1st) (2nd) (3rd) (4th)
Calculate the approximate relative error in going from an estimate based on
the 3rd order truncated series expansion to the estimate based on the 4th
order truncated series expansion.

Ans. ey =

Calculate the true relative error in the estimate based on the 4th order

truncated series expansion.

Ans. er =

AEEA R AR R R
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Problem 3 (25 pts)
Solve the following system of equations using the inverse matrix in the solution.
x + y + z

2x - ¥ -z
Sx + 4y - 2z

Ans. A_l=( : = . e e P
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Problem 4 (25 pts)

Solve the following system of equations by Gauss Elimination. Start with the
augmented matrix and perform a series of elementary row operations on the
matrix until the forward phase of the Gauss Elimination is complete. Finish the
solution using back substitution.

X1 + 27(1 + 3X3 = 3

2x, - 9%y = -1

Xy + 6x; + 67{3 = 6
Ans., x; = s X3 = y X35
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