6.4.11 Find the radius of convergence of the series Z(j +1)(j+2)x!. Find the function
j=0

to which the series converges.

Answer to exercise 6.4.11:

a; =(j+D(j+2). oc:Iimsup‘ajr/j =1. Therefore, R=1

Working backwards, consider the function f (x) = - _21)3 = f(0)=2
f'(x)=ﬁ = f'(0)=6

f"(X)=—& = f"(0)=24

f"'(x):% = f""(0) =120

O (x) = (-1)** % = £09(0) = (k +2)!

Then, T0(0) = £0)+ 000+ P07 .+ 1 O ey

| 1 '
=T (x,0) = 2!+3!x-|rix2 +Ex3 +_,_+Mxn
2! 3! n!

=T(x,0) = (2)D) +3)(2)x+ (B)B)X> + B)(A) X% +...+ (n+2)(n+1)x"
For x € (-1,1), we then have that f(x) = i(j +1)(j+2)x’.

j=0



