MATI1575, Classwork12, Fall2026
6.3 Taylor and Maclaurin Polynomials (p.497-512)

1. Review: Sequences and Series:

A SSQ%“QJ_/(LQ is an enumerated list of numbers and it can be denoted by a,, % as, ; an ”3 h> l

Let {a;} be a sequence. The Sﬂ (r@,; is the sum of all the term of q; for k > 1:
Example: 3[ 2 (OD })(\('((000,"'3 or 3 |)(»L/? !6 2‘&/ '}6 (é?écf"}

2. Definition: Power Series. ’X;..—O
A series of the form is called (A POWW/‘ Sexles @Mjﬂfﬂd if the form looks like: ZCy\(X Co“(‘ C X T’Cz,}( +

=0
A series of the form is called Qa PW/QI/‘ series CwTered dx— { the form looks like: G ‘)’%‘%u,
% Cn QQ""“) = (o t( (X‘ﬂ) tG (X‘ﬂ) <TG ()(*(D + (e ()(Nq)—[- tere

3.A Power Serles Representation of a Function.
If a function f(x) is\good enough (?), then this function f (x) has

Ly 2 3
F) = ZOCm (0SS Co +Co(K-0) £Ca (Y F (3 ( KD € Celicay £ e
why dowenisahis? Dhidgond Congun me\“g Poly nomia]s = ky\owﬂgc e a\)PYonD«

I series representation?

4. How to find out the coefficients ¢y, ¢y, ¢y, C3, C4 Cs, ... in the po

For ¢y, since f(x) =

then when x = a, we have which implies
. d
For ¢, since = fx) =

then when , we have which implies

. d?

For c,, since = flx) =

then when , we have which implies
. a3

For c3, since - flx) =

then when , we have which implies
. da*

For c,, since o flx) =

then when , we have which implies

For c,, we have

Therefore,

flo) =



5. Definition: Taylor Series.

If a function f has , then is

The Taylor Series for f at is known as

6. Examples. Find the Maclaurin Series for each given function.

(@)f (x) = sin(x)

(b)f (x) = cos(x)

(b) f(x) = e*

7. Definition: Taylor Polynomials. Given a function f which has derivatives of all orders at x = a.

Then the nth partial sum of the Taylor series for f at x = a is known as or

The Taylor Polynomial for f at x = 0 is known as or

8. Example. Find the Taylor Polynomial of degree 3 for f(x) = sinx ata = g

9.Taylor’s Theorem with Remainder.

Let f be a function that can be differentiated n + 1 times on an interval I containing the real number a. Let p, be the
nth Taylor polynomial of f at aand let

Ry (x) = f(x) = pn (x)
be the nth remainder. Then for each xin the interval I, there exists a real number c between a and x such that

f(rH-l) ()

(n+1)! (= e,

Ry (x) =
If there exists a real number M such that |f(”+'> (x)| < M forall x € I, then

IRy Ix —a|"*!

i< M
n+1D)!

forall xin L



