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SM365 — Test 1 - Fall 2011

1. Derive a 3-term Taylor series for the In (x) centered on x = 1. What is the theoretical error
bound if we restrict the approximation to the interval .8 < x < 1.27
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2. A remote civilization was discovered to do all of its numerical calculations in a the floating
point number system F(10,1,0,2). Numbers are truncated by rounding. Answer the
following questions:

a. List the 27 numbers that make up this system.
(O—) 10, 30)('{0,30)60)70)?0390 /

b. Let a=¢25, b=.39, and ¢=.82. Assume you are restricted to working in F(10,1,0,2).
Calculate (a + b) + c. What is the roundoff error?
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c. Calculate a + (b + c¢). What is the roundoff error?
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d. What conclusion can you make about the laws of arithmetic from the above
calculations?

The cnsocedive  preperty Apss)
o) a(oetx +5 QMV'L\W\

e. What is the machine precision for the system described above?
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3. Given the sequence p, = ETaE NGTE l\yv\ ?VT{ - \
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a. Determine the rate of convergence.
Ml //é)%/-l- (<& +1 X , ’/L o
N - l < = n = f,L ] tz"“( R
$ -1 Sn - [ \7) —k RN \ !

Rafe o cosmicpuce 5 O GF)

b. The sequence was used to create the following table of data. From this table what can
you conclude about the order of convergence and the asymptotic error
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n p P —1 |Pn+1 — 1|,,<)/rpn+1 =1 | |Pn+1 — 1]
Ipn . 11(/ |pn - 1'2 Ipn - 1|3
0 0 -1 A
1 os| 05 0.5 0.5 0.5
2 08| 02 0.4 0.8 16
3| 0928571 | 0.07143 | 0357143 | 1785714 | 8928571
4| 097561 | 0.02439 |/ 0341463 [\ 4.780488 | 66.92683
5 | 0.991803 | -0.0082 | 0.336066 || 13.77869 | 564.9262
6| 099726 | 0.00274 |\ 0334247/ 4077808 | 4974.926
7| 0.999086 | 0.00091 | \ 0.33363¢ | 121.7779 | 44448.93
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c. Analytically derive the order of convergence and the asymptotic error for the
sequence in #3.
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4. The function y = 1 — sin (x) was plotted on
MATLAB on the interval [x — | < 5 * 1078,
Answer the following:

a. What is anomalous about this graph?
b. To what do you attribute this anomaly?

c. Modify the function to correct the
anomaly.
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6. Recast Problem 5 as a fixed point problem.
a. Perform 4 iterations starting with xy = .2.
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b. Carefully sketch the dynamic of the 4 iterations on the plot below.

Cobweb Plot for Problem 5
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c. Referencing fixed point theorems, does the plot above indicate that conditions are met
to guarantee convergence?
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y=x-sin(x‘5)
T T

5. Use the bisection method to estimate the 1%

root of f(x) = x — sin (vx). Stop after 4
iterations.

Az .6 H=.F
fley <> ) >

@ Gd-b :z— ) ?Z 9) & O 03 ol.:z 0?4 o?s o?a

9~
= a=.F $3,%

2.0 /C;l\bi;: o F5 D ?C.?S)S TONEL
fes IS beg
© éﬂ_@_,, 3750 F( 350k w00 >

a

o= b7, 3O



Name:

7. How would you set up problem 5 so that you could find the root using Newton’s method, i.e.
find g(x) . Do not perform any iterations.
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