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(1) Suppose m € N, and let the power series ) a,x™ has radius of convergence R. Prove
that > a,2™" has radius of convergence R

(2) Suppose f(z) = > a,x™ on (—Ry, Ry) and g(x) = > " b,a™ on (—Ry, Ry). Sup-
pose R = min{Ry, R,}. Prove that

(f+9)(x)= Z(an +b,)z", and f(z Z Cpx”,
n=0 n=0

n (—R, R), where
Cp = Z ap—;b; (n > 0).
=0

(3) Find a power series representation of % centered at r > 0.
(4) Find a power series representation of log z centered at r > 0.
(5) Let Ry and R, be the radii of convergence of > a,z™ and ) b,z", respectively. If

an,
limsup |—| < o0,

n

then prove that Ry > R».

(6) Find the radius of convergence, and the interval of convergence of the following power

series:
e Voo o=l (T3 o= 27 (z — 3)" T (x4 1)"
(D) D (=)™, (i) Y ——, (W)Z—, )y et
n=0 n=1 n n=1 n=2 IOg n
(7) Prove that
= 1+
(n+1)%2" = (lx] < 1).
2 =
(8) Find the radius of convergence of
Z(l + (=3)" 1)z
n=1
(9) Prove that
log2 =1 L + L1 +
eI T3y

(10) Suppose the series of real numbers » | a,, converges conditionally. Prove that the radius
of convergence of > a,z" is 1.
(11) Prove that

smmr=r4 -5+ —— +- (lz] < 1).
(12) Suppose f is analytic at ¢. Prove that f’ and F' are analytic at ¢, where F(z) = fcx f.



