Test 4 Study Materials: A video review and additional practice

problems have been posted.
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Taylor Polynomial Approximations

/ MOST functions have graphs
that /ocally look like polynomials.

Question: Can we approximate a function if we know the
function completely at a single point?

C 7, ! i.e. you know the function value
and all derivative values at this
point.
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Question: Can you think of some functions that we know
extremely well at a single point?
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Goal: Given a function f, and a value x =a where we know f
and its derivatives, give a polynomial that approximates f.

Some Geogebra Plots of sin(x) Versus Taylor Polynomial
Approximations Centered at x = 0.
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The Main Idea of Taylor Polynomials: Given a function f,
and a value [x = g where we know f and its derivatives, give a
polynomial that approximates f.
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The general process...

Given [ (x), avalue x =q, and a positive integer

th

n, find ann™ degree polynomial pn{.\‘) so that

pla)=1(a). p'(@)= /(). . 7" (@)= S (a)

The Taylor polynomial approximation of f of
degree n centered at x =a is given by
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Examples:
Give the 5th degree Taylor polynomial centered at 0 for

each of ¢, cos(x), sin(.\'),] 1 and In(x+1)
L

’ P 11
L Pler=e’ N;g 1oy, 8100, 87y £ 00D,
) ()
1C {0)> ’Q /O\
&) >
{ ( ~
Sl =e \jr’(x\i€¥)~~)~% (xy=¢€
{ 5 = i.
Syl Bl =, s F (o\q -
2 P ¥
"
3,00

\

l,————’—’—"
_nr—

M

S T Sy

[
ggbﬁ

2. Jhir= cestxy.

ftoy=1 | $'hi= -sadd
£l = - ces i)

—Y’/o):o )

L£'or1=-1, £y = Siale)
"lol=0 g(ﬂ(x]‘:—(,.g(\d

‘9(,”" - INACE — 0

£ (ol =1

‘?(g\(b\:o

.L')(L A J—-‘LH
2 a4

= \ -
e A

(1= D)

Nett
a3 S/"f) = Siady) - Stanslar
3 (g

x>

— - o x
Ps) =%X7 4 T 20

Give the 5th degree Taylorpolynomial centered at 0 for
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