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Polynomial Approximations

- In this next section of the course, we will focus on using polynomial functions to approximate other

function types.

- Let’s consider any arbitrary functionf (x), represented by the graph.

For now, let’s approximate this function where x = 0. By doing this,

we say that the approximating polynomial is centered at 0. /\
Building the approximating polynomial:

- The most basic approximation would be estimating this function

using a constant.
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- Linear function approximation. b+
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-Cubic function approximation.
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0 Degree Polynomial

Y. (D) = £(0)

1st Degree Polynomial

PO = 46 + Hlo) X

2nd Degree Polynomial

P o) = o) + WD\% R ACY %l

3rd Degree Polynomial

4th Degree Polynomial

nth Degree Polynomial

Fo) = $)+ £'(6) % H“(ﬂ%f—f-' b A7) 2

- Using higher degrees of polynomial approximations results in more accurate approximations
of any arbitrary or specific function.

- 1f we continue this process to infinity, the approximating polynomial becomes an exact

representation of the given function.
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Maclaurin Polynomials Tc-ﬁlor- o ’*“ff""’"“"""‘"'“'ﬂ ,_\/
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A polynomial approximation for a given function, f (x), centered at x = 0 is called the nt Maclaurin

polvnomial for f. The nt Maclaurin polynomial is given by

Pa() = £(0) + (0 + f(0) o= + £ (0) -
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Example 1: Find thejf_tjggl_"_e_e and the nt degree Maclaurin Polynomials for f(x) = e*.
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Example 2: Find the 4t degree Maclaurin Polynomial for f(x) = /1 + x. Use the Maclaurin polynomial

to approximate f(0.1).
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Example 3: Find the 5* degree Maclaurin Polynomials for f(x) = In(x + 1). Use the 5* degree Maclaurin
polynomial to approximate f(0.1), £(0.2), and f(0.5).
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