Homework4

1. Find the nth Maclaurin polynomial for the function.

f6)=1—.n=5

. 1 o : .
2. Use the power series = Yoo(=1)™x™, |x| <1 tofind a power series for

the function, centered at 0, and determine the interval of convergence.
f(x) =In(x?+1)

3. Use the definition of Taylor series to find the Taylor series, centered at c, for the

function.
f(x)=Inx ,c=1

Sol:
1 f(O=f(0)=1,f"(0)=2,f"(0)=6,f®(0) =24,f5(0) =120
2x2  6x3 24x* 120x°

Ps() = 14+ x+ -+ —r+——+— =1+x+x>+x3+x*+x°
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Because d%(ln(xz +1)) = you have

_1n2n+2
%, 1<x<1

In(x2+1) = [[X " (~D"2x*"*]dx = C + Zw
n=0

To solve for C ,let x = 0 and conclude that C = 0. Therefore,

o)

_1\N,\2n+2
In(x?2+1) = Z% ,[—1,1]

n=0



For ¢ =1, you have,

fF=0,fV)=1,f"(D=-1,f"1D)=2,fPD) =-6,f5(1) =24

So,you have:
} :f(”)(l)(x—l)”
Inx =
n!
n=0
(x—1)? 2(x—-1)2 6(x—1* 24(x—1)°
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