Math 240 – Spring 2005

Final Examination
Theory Part – May 5, 2005
All work must be shown in order to receive full credit. Calculators are not allowed.
1 (5pts). Find the 3rd order Taylor polynomial for f(x)=
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x

around a=π/4, and write the expression for the error (remainder) of this polynomial approximation.

(2pts) Calculate an upper bound for this remainder on the interval [0, π].
2 (7pts) Use the Taylor approximation to find this limit (hint: differentiation is not required): 

[image: image2.wmf]222

6

0

cos()

lim

x

xxx

x

®

-


3 (7pts each). Solve analytically the following difference equations:
a. 
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b.
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4 (7pts each) Find all equilibria (fixed points) of the following 1st-order difference equations, and determine their stability:
a. 
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b. 
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5 (13pts). Recall that slight inaccuracies (round-off errors) associated with computer representation of numbers may in some cases strongly affect the result of a computation. This happens for instance with the calculation below, when x is very small in absolute magnitude:
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· How low can x go before the result of this computation becomes unreliable? Assuming “double precision”, what answer will Matlab give if x is a tiny number such as x=10-60?
· How can we avoid this problem in this case? What is the true value of y (approximately) when x=10-30?
· Which of the following calculations has/have a similar problem? Explain.
    A.
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.  B.
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 C.
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 6 (5pts) Recall that some difference equations may have stable periodic solutions, such as the period-2 solution sketched below:

Which of the following difference equation(s) would produce a stable period-2 oscillation illustrated above (show the math to substantiate your answer)?
A. 
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     B. 
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   C. 
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   D. 
[image: image14.wmf](

)

1

1

nn

yy

+

=-+


_1176796505.unknown

_1176797606.unknown

_1176804247.unknown

_1176831526.unknown

_1176806006.unknown

_1176798395.unknown

_1176797653.unknown

_1176796880.unknown

_1176797406.unknown

_1176796566.unknown

_1176717616.unknown

_1176794765.unknown

_1176794781.unknown

_1176708722.unknown

