           Infinite Polynomials – Series Expansions for Functions – Notes

     p. 1
Consider the polynomial: 
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 in terms of x.
Now write this same polynomial in terms of (x – a). (Note: This ‘a’ has nothing to do with the coefficients, 
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 used above.)
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This same function is called the expansion of P(x) about the point x = a , and ‘a’ is called the center of the expansion.


Ex/ Expand 
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 about the point x = 2, so that:
P(x) = 11 + 3x – x2 + x3 = 
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Method 1 (Expand and group like-terms, equating the coefficients as…

Grouping the x3-terms, we get:  1x3 = 
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Grouping the x2-terms, we get:  –1x2 = 
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x2 – 6
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Wait! How did we get that ‘– 6’??? We can expand 
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1 = 1x – 1
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2 = 1x2 – 2x
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3 = 1x3 – 3x2
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=2, so we get 
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Etc… Well, there is a different, perhaps easier way of finding the coefficients, 
[image: image28.wmf]k

b

.

First, notice that 
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     and 
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The coefficients ak for the expansion about x = 0 (Maclaurin Series) are: 
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The coefficients bk for the expansion about x = a (Taylor Series) are: 
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So lets try this for (1) 
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 about x = 2, (2) ex and (3) sin(x) about x = 0.
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So…   P(x) = 21 + 11(x-a) + 5(x-a)2 + 1(x-a)3 
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     and       
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