WORKSHEET FOR 2/18/2009

Reading assignment for Wednesday. Read section 9.2.

Homework due Friday. 9.1: 13, 14, 19, 34, 36, 37

Instructions for Homework: You do not need to find an interval on which these Taylor
series are accurate in 13, 14, 19; An even function is one for which f(—z) = f(z) for all z.
Notes: The idea here is that we are approximating a function with a “best” polynomial of
a given degree (Taylor polynomial) around a given point xq. It turns out that all we need to
do to find the best polynomial of degree n is make sure that that the & derivatives agree
for 0 <k <n.

Example: In the case of n = 1, this is just finding a tangent line (linear approximation):

f(@) = pi(x) = (o) - (x — o) + f(xo)
Example: In the case n = 2, we want a polynomial po(z) such that ps(xg) = f(xo),
Ph(zo) = f'(x0), P5(z0) = f"(x). This is easiest if we write the polynomial ps(z) = as(x —
79)? + a1(x — xg) + ag. Then clearly:
pa(x0) = ao = f(x0)
Po(w0) = 2az(z0 — wo) + a1 = a1 = f'(xo)
Py (x0) = 2az = f"(x0), 50 ay = f"(x0)/2.
In other words, pa(z) = 5 f"(x0) - (x — 20)* + f'(w0) - (x — m0) + f (o).
General case: The n' Taylor polynomial of f at z is:

)
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Here il =1-2-3-4---(i — 1) -4, and £ denotes the i*! derivative of f.
Note: Maclaurin polynomials are just Taylor polynomials centered at 0.
(1) Find the fifth order Taylor polynomial of f(z) =sinx at o = 0 and also at zy = 7.
Graph each of these and y = sinz, and compare the results.
(2) Find the fourth order Maclaurin polynomial of f(z) = e® at xy = 0. Use this to
approximate e = ¢!, and find the approximation error. (e ~ 2.71828183)
(3) Suppose that Ps(z) =3 — z/4 — /5 + Ta® — a* + 112°/9 is the fifth order Taylor
polynomial of f. Find the Taylor polynomial of order 2 for the function f.
(4) Suppose that Py(z) = P;(x) for k,i > n are the Taylor polynomials of a function f.
What can you say about f.



