Problem 3 Solution

Question :
Find the Taylor series of f(x) = zIn(1 + 22).
Solution :

First, if not memorized, one must derive the Taylor series for In(1 4 ).

f(z) =In(1+z) f(0)=0
fllx)=01+a)™ f(o)=1
f”(ﬂﬂ) =—(1+a)? £1(0) = -1
® (@) =201 +2)7? F(0) =2
f(4)(3j —6(1+a)™" F9(0) = -6 (6 pts)

Then one can deduce that for n > 1

fP @)= ()" =) (L +a) F(0) = (=)™ (n = DL, (4 pts)

The formula for the Taylor Series of In(1 + x) is then

n(l (n) o n+1 o0 (=)™ " A
+x) " ts
Z | E R P (4 pts)
Then the Taylor series of In(1 + x2) is given by
ln(l + LU2) _ i <_1)”x2n+2’ (6 pts)
—nt 1
and the Taylor series for zIn(1 + z?) is
zin(l +2?) = i (=1)" xn s, (5 pts)
nt 1



