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

Q i.e. you know the function value
and all derivative values at this

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.
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Some Geogebra Plots of sin(x) Versus Taylor Polynomial
Approximations Centered at x = 0.
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The general process...

Given f (x), avalue x =a, and a positive integer

n, find ann” degree polynomial g?(x) so that

pla)=1(a), p'(a)=1"(a),-, p" (@)= 1" (a)

n
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Examples:

Give the 5th degree Taylorpolynomial centered at O for
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each of e', cos(x), sin(x),ll and ]11(x+1)
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5th degree Taylor polynomial approximation for exp(x) centered at 0
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5th degree Taylor polynomial approximation for cos(x) centered at 0
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5th degree Taylor polynomial approximation for sin( x) centered at 0
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5th degree Taylor polynomial approximation for In(1 + x) centered at 0



