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The Taylor Polynomial Approximation to a GIVEN Function (Story)

• What is a polynomial?

• Why do we like polynomials?
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The Taylor Polynomial Approximation to a GIVEN Function (Story)

• Suppose we want to calculate  sin(0.03).  Is  𝑓 𝑥 = sin 𝑥 a degree 1 polynomial?
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The Taylor Polynomial Approximation to a GIVEN Function (Story)

• Is  𝑓 𝑥 = sin 𝑥 a degree 3 polynomial?
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The Taylor Polynomial Approximation to a GIVEN Function (Story)

• What happens if we keep doing this?  Is  𝑓 𝑥 = sin 𝑥 a degree n polynomial?
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The Taylor Polynomial Approximation to a GIVEN Function (Story)

• Taylor series generated by a given function  f
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centered at 0

Taylor polynomial approximation to f

centered at  𝑥0

Some Problems

• f  needs to be infinitely 

differentiable in order to 

generate a Taylor series, 

otherwise the best we can 

do is get a polynomial 

approximation

• Does the Taylor series 

generated by  f  always 

converge to  f ?
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The Taylor Polynomial Approximation to a GIVEN Function (Story)

• Taylor series generated by a given function  f

Some Problems

• f  needs to be infinitely 

differentiable in order to 

generate a Taylor series, 

otherwise the best we can 

do is get a polynomial 

approximation

• Does the Taylor series 

generated by  f  always 

converge to  f ?

In this section we will assume that… 

• Taylor polynomials are “good” approximations to 

the given function  f

• The Taylor series generated by  f “always” 

converges to  f
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The Taylor Polynomial Approximation to a GIVEN Function
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The Taylor Polynomial Approximation to the Solution to an IVP (Story)

The goal of this section is…

• Given an IVP, instead of finding the exact solution, find a Taylor polynomial approximation to the 

solution (i.e. find an approximate solution)

• This time around, instead of finding a Taylor polynomial approximation to a given function  f ,  we are 

going to find a Taylor polynomial approximation to the solution to the IVP  𝑦(𝑡)
• To do this, we need to know 𝑦(0) ,  𝑦′(0) ,  𝑦′′(0) ,  𝑦′′′(0) , … and so on. Some of these are given 

initial conditions and some we find using the differential equation 
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The Taylor Polynomial Approximation to the Solution to an IVP
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The Taylor Polynomial Approximation to the Solution to an IVP
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Question: When does the Taylor series generated by  f  converge to  f ?


