Complex Analysis — Homework 3

. Suppose > a,z" and Y b, 2™ have radii of convergence R; and Ry, respectively. Disprove that the radius
of convergence of > (a, + b,)z" is smaller than or equal to min{R;, Ro}.

. Suppose > a,z"™ and Y b, 2™ have radii of convergence R; and Rs, respectively. Show that the power series
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f(z)=1+z+5+---=2)a.
Show that

(a) the radius of convergence of f(z) is oo;

(b) f(z1 +22) = f(21) - f(z2) for any 21,22 € C;
(¢) f(z) =e* for any z € C.

(Hint: Problem 5 in Homework 2.)

. Show that, for any z € C,
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. Show that there is no power series f(z) =Y -, c,2" such that

. 1
(i) f(z)=1for z = ULV
(ii) f/(0) > 0.

. Assume limsup |¢,|"/™ < co. Show that if we set
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F(2)= ealz—a)",
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then
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. Let Cy be the curved given by ~(t) = cos(wt) + isin(nt), 0 < ¢t < 1, and Cs be the curved given by
o(t) = cos(nt) —isin(nt), 0 <t < 1. Calculate

(a) /Clz?’dz (c) /Clidz (e) /Clztdz

(b) /C2z3dz (d) /CQidz (f) /szlgdz

. Let C be a piecewise C* curve, f and g be continuous functions on C, and « be any complex number. Then

/c (af(2) +9(2)) dz = a/cf(z) dz + /Cg(z) dz.



