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Numerical Analysis I Midterm Exam November 3, 2009
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1. (7 points) Perform (4 — 1) — 12, using 3 digits chopping arithmetic.

Compute the actual error.
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2. (5 points) Find the largest interval in which p* must lie to approxi-
mate /2 with relative error at most 1074,

‘ _ —
(-2 <17 = ’U)<l°
p Va
—d
= |r-pl < 210
i
_d F“,,P £ 13 Je
— V2 lo < g

4 (~ |o
€ e e I £ Gt |
I 2



Numerical Analysis I, Dr. Al-Refai 2

3. (7 points) Find the roots of f(z) = z(x + 2)(z + 1)*(z — 1)3}(z — 2). To
which zero of f(z) does the bisection method converge when applied
on the interval [-37i]. SHOW YOUR WORK
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4. (8 points) Show that g(z) = {-2* — 12% + ] has a unique fixed point on
[0, 1].
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5. (6 points) Use the fixed point iteration to approximate the solution
of 22 —z + i = 0. Start with py = % and do 3 iteration.
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6. (8 points) Show that P, =

?—35 converges linearly. How large must n
such that |p, — p| <5 x 107~
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7. (9 points) Use the nodes 2y = 0,z; = j and z, = 1 to construct La-
grange polynomial of degree 2 for f(z) = ¢ %*. Estimate the error on
[0, 1].
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