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Series of Exercises 3
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Determine the radius and the domain of convergence of the following power series, and

if possible, compute their sums:

1 fi(x) = Za”x” @#0) 2 folx)= Z(n +1)x"
n=0 n=0
3. f(x) = ;nzx" 4. fi(x) = ;(—1)"ﬁ o

Bz

Consider a power series with general term a,t", with radius of convergence R > 0, and

sum S. Assume that S is a solution of the differential equation.

(1+2)f(t) = 2£(t). (1)

® Establish a relationship linking, for each n € IN, the coefficients a, and a,,.,.
® Determine the value of a4 and then a,,, for all p > 2.

® We now assume that S(0) = 0 and S(0) = 1. Calculate a,a, and the value of Aopi1,
forall p € N.

® Show that the power series with general term a,t" converges normally on the

interval [-1, +1]. What is its radius of convergence?

S(t) -1

® Let g(0) =0and g(t) = ,fort #0.
Calculate the derivative ¢ of ¢ (you will find a simple rational fraction).

® Deduce from answer 5, an explicit solution to equation (1).




(B

Consider the function f defined by:

1 - xcos(y)
1+x%2—2xcos(y)

f(x/]/) =

® Find an interval | — R, R[, such that for all t € IR, the function f can be developed as

a power series according to the powers of x €] — R, R[, and give this development.

%
® Assume that x €] — 1, 1[. Calculate f f(x, y)dy.
0

Find an interval ] — R, R[, such that each of the following functions can be developed on

] — R, R[ as a power series and give this development:

0 fi(x)= xiZ'
1
0 f(x) = e
2x
M)

O fi(x)= —% + x cos?(x) + _71 sin(2x).

x sin t

(5 f5(X) = f() Tdt




