Math 6313 Midterm Exam  10/16/17
Dr. Minkoff

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:
1 /12| 2 /11| 3 /16| 4 /12
5 /14| 6 /12| 7 /8 | T /85

[12 pts](1) Identify the (decimal) floating point number corresponding to the bit string
010000001((()_1100000000000000000000 éStored on a Marc-32 machine.
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[11 pts](2a) How would you compute
vVaz4+1-1

to avoid loss of significance when z ~ 07
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(b) If you are only comfortable losing two digits of accuracy in your answer to Part (a), for what range

of z values should you use the formula given in Part (a)? For what range should you use your modified
formula?

i . r'-=> y, jQ) VAN P
US&,V\G) [oss 0¥ / CSan ‘71,(6‘1( WA woddred gt low
J 5 (7
b ‘7’%((( X 3 O oond Jor \x\4 ZS
A me{? w:v,\ CQ/\LYY\U(@\
-P . .
= L) %" .e:’? o Ll ﬁ;/s

= | i Iy 1
=y YUy, —%%— 2 7@2 v _(1:,__ Czlki\?' :gL




[16 pts|(3a) Estimate f(2.14) using the Newton interpolating polynomial for this dataset:

| x || 2 | 21 | 22 |
|y || 1414214 | 1.449138 ] 1.483240 |
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(b) If you are now told that the function being interpolated in Problem (3a) is f(z) = \/z, give an upper
bound on the error in your approximation.
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[12 pts](4) Prove the Theorem on Bisection: If [ag,bo], a1, b1], ..., [an,bn],... denote the intervals in

the bisection method, then the limits lim, o = limy o0 by = 7. If ¢ = (ay, + by)/2 then |r — ¢,| <
27 (by — ag) where 7 = lim,,_,o0 Cpn.
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[14 pts](5a) Perform one iteration of Newton’s method for finding the root of the nonlinear system
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(b) Under what conditions will Newton s metho converge When ton ethod converges under these

conditions, how quickly does it do so?
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[12 pts](6) If we want to find the root x = 2 of the function

fl)=a2*—1—2

using fixed point iteration x = g(x), which of the following choices for g(z) should we choose? Justify
your answer.

(a) g1(2) = 2° = 2
(b) g2(z) = V2 +z

(c) gs(z) =142
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[8 pts](7) If p(z) = a* — 2® + 2% —  + 1 is a polynomial that interpolates the following function values:

(x| 2][-1]o]1]2 |3 |
[y 3]s [1]1] 1161 |

Find a polynomial ¢ that interpolates these values:

[x|-2]-1]0]1]2 |3 |
(v 31]5 [1]1]11]30]

(Hint: This polynomial can be found easily. You should only need to determine one coefficient. Do not
start from scratch.)
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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.



