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INSTRUCTIONS: There are 7
problems worth 16 points each; you
can eliminate any one problem, or
I will count your best 6 out of 7
(6 × 16 + 4 = 100). You may use
your text book (Atkinson & Han),
one 8.5” by 11” page of written
notes and a calculator. To receive
full credit, you must clearly justify
your answers.



(1) Find the condition number for the matrix

A =

[

4 1
1 4

]

(2) Let α be the unique root of the function f(x) = 2− x− ln x. Find an interval [a, b] con-
taining α. Estimate the minimum number of iterations needed to find α using the bisection
method within an accuracy of 10−10.



(3) Find the unique polynomial of degree ≤ 2 that passes through the points (0, 3), (1, 1),
and (2, 2).



(4) Approximate the integral (present your answers showing 10 digits to the right of the
decimal)

∫ 1

−1

1

1 + x4
dx

(a) using T2(f), the trapazoid rule with two subintervals,

(b) using T4(f), the trapazoid rule with four subintervals, and

(c) using R4(f) the Richardson extrapolation method for the trapazoid rule.



(5) Find the fourth order Taylor polynomial with the remainder term for

f(x) =
√

1 − x centered at a = 0.



(6) Consider using a fourth order polynomial P4(x) to approximate the function

f(x) = sin(πx)

on the interval −1 ≤ x ≤ 1.

(a) Find the x-values x0, x1, x2, x3, x4 that will minimize the error.

(b) Use the fact that |f (5)(x)| ≤ 307 for −1 ≤ x ≤ 1 to bound the error |f(x) − P4(x)|.



(7) Find an LU decomposition of the given matrix.

A =





2 1 0
1 2 1
0 1 2






