Math 6313 Midterm Exam 10/13/16
Dr. Minkoft

Name:

Instructions: You may not use notes or books on this exam. Don’t spend too much time on
any one problem. Show your work!

NAME:
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[15 pts](1a) Find the machine numbers :c+ and z_ in the Marc-32 that are just to the right and left of 3/5.
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(b) Which machine number (2, or z_) is closer to the real number z?
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[15 pts](2a) For what values of z will
y(z) =lnz —1

result in loss of significance?

(b) Devise an alternate way to calculate y(z) for these values which does not result in loss of significance.
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(c) If at most 2 binary bits of precision are to be lost in the computation of y(x) using the formula in Part
(a), what restriction must be placed on xz? (Hint: assume z > e.)
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[15 pts|(3a) Estimate f(3.5) using the Newton interpolating polynomial (and a divided difference table)
for this dataset:
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(b) If you are now told that the function being interpolated is f(x) = e®, calculate the exact error and an
upper bound on the error in your approximation from the theory.
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[15 pts|(4a) Show that the function f(z) = 2 — 3 — 2cosz has at least one real root. (Hint: use the
hypotheses required for the bisection algorithm.)
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[15 pts|(5a) Give the Taylor series derivation of the scalar version of Newton’s Method and from this
derivation indicate why Newton’s Method is quadratically convergent.
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(b) What is the main assumption under which Newton’s Method will converge?
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[10 pts](6) Consider the iteration

Tp1 = 6.28 + sin (z,)

where n > 0. The true root is @ = 6.01550307297. The results of applying the functional iteration
algorithm are given in the table below.

(a) Does the functional iteration algorithm converge for this problem? (Note: to receive credit you
must use the theory to justify your answer!)
(b) Will the iterates converge quickly or slowly to the root a? Why?

n ‘ Computed z, l a—x, ]

0 | 6.0000000 1.55E-2
1 | 6.0005845 1.49E-2
2| 6.0011458 1.44FE-2
3] 6.0016848 1.38E-2
4 | 6.0022026 1.33E-2
9 | 6.0027001 1.28E-2
6 | 6.0031780 1.23E-2
7 1 6.0036374 1.18E-2
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Please sign the following honor statement: On my honor, I pledge that I have neither given nor received
any aid on this exam.




