1. (7 pts.) Write down the Taylor series for natural logarithm function about 1. Evaluate
In(1.1) by summing the first three non-zero terms in the Taylor series. Compare your result
with the actual value of In(1.1) = 0.095310179804. How many accurate digits did you

get?
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2. (7 pts.) Prove that the following formula is a valid approximation for the second derivative
(using Taylor's expansion). Find the order of this approximation.

f(z—h)—2f(z) + f(z+ h)
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3. (7 pts.) Suppose that you are given the following table:
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4. (7 pts.) Suppose that you are given a smaller table for the same function in Problem 3:
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Compute your best estimate of

using
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.) Using Trapezoid rule with 1 trapezoid.
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) Using Trapezoid rule with 2 trapezoids.

(c) @)ﬁi Using Richardson's extrapolation combining the results in (a) and (b).
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5. (7 pts.) Find A, B and C so that the numerical integration rule of the form
av
! e
[ @f @5 Af(=1) + BF(©O) + CI(1)

is exact for all f(z) polynomials of maximum degree m. What is m?
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6. (7 pts.) Find 2(0.1) by solving the differential equation

7 = —ta?
z(0) =2

with one step of the Taylor-series method of order 2.
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