MATH 122B Calculus and Analytic Geometry II Fall 2005

Approximating functions by polynomials

1. (a) Find the linear function that best approximates f(z) = e¢” at x = 0.
Note: A linear function is also known as a polynomial of degree 1. Denote
this linear function by p;(x) where the p stands for polynomial and the
subscript 1 gives the degree.

(b) Find the quadratic function (i.e., polynomial of degree 2) that best ap-
proximates f(z) = e* at z = 0.

(c¢) Find the cubic function (i.e., polynomial of degree 3) that best approxi-
mates f(z) =e” at . = 0.

(d) Make a conjecture about the quartic function (i.e., polynomial of degree
4) that best approximates f(z) = e* at = 0.

(e) Make a conjecture about the polynomial of degree n that best approximates
f(z)=¢€¢"at z=0.

at £ = 0.
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2. Repeat the steps in Problem 1 for f(x) = !

3. Repeat the steps in Problem 1 for f(x) =sinz at x = 0.
4. Repeat the steps in Problem 1 for f(z) = cosx at = 0.

5. Repeat the steps in Problem 1 for f(z) =Ilnz at x = 1.



