M242 Q12(a) (S. Zhang) (8 points). Name:

1. Find the power series (by the geometric series) and the Taylor series

flx)=In(1+22), a=0
You need to find the first 4 nonzero terms.
e ans: To find the power series representation, we use only the formula for geometric series:

1
—  =l4a+22+23+ ..
1—=z

xr — —2x

=1—2z+42% — 823 + ...
1592 x + 4x x° +

Integrate both sides

/1133% :/(1—2x+4x2—8x3+...)dx

1 4
§ln(1+2x):m—x2+§x3—2m4+...+0
Let x = 0 to find out C:

1
0=3m(1+0)=0-0+0~..+C

Therefore

1 4
51n(1+2z) :xfx2+§x372x4+...
8
In(1+ 2x) = 2z — 222 + gz?’ —dat 4 .

The second method — Taylor formula:

f(z) =In(1 + 2z), f(0)=0
f'(@) =2(1+22)7, £1(0) =2
f'(@) = —4(1 +22) 7%, £1(0) = —4
f"(x) = 16(1 + 2z) 73, " (0) =16
fP (@) = —96(1 + 22) 74,
F@(0) = —96
f) = fla) + Lo 0+ LA a2 4
()
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In(1+2z) =0+ 2z + _2—!4x2 + ?x?’ + _T%Gx‘* + ...

:2x—2x2+§x3—4$4+...



