MATH 331: SPRING 2013, DUE 2-14 START OF CLASS. PROBLEM SET 3

Topics: sections 1.5, II.1 of Freitag & Busam has much wisdom to offer, however I am happy to assign
some problems from Churchill which should round things out nicely. This assignment covers complex-
differentiability where we can calculate either by a limiting process, laws of calculus like product,
quotient chain or the uniquely complex construction of the CR-equations. We also study some basic
complex integrals. Notice I have added considerable depth to the notes which I sketched in lecture, I

hope you read them. On the other hand, I hope Churchill helps when I don’t make sense and/or when
Freitag is a bit much... of course, ask me if you are lost, I am here to help.

Problem 23 Prove: If f'(z) and ¢'(z) exist then (f 4 g)'(2) = f'(2) + ¢'(2).
JProblem 24 Prove: If f is complex-differentiable at z, then f is continuous at z,.

Problem 25 Suppose f(z) = (z + 3i)? calculate f’(z) by explicitly calculating and resolving the limit
of the difference quotient.

vProblem 26 Show that cos?(z) +'sin?(z) = 1.

Jroblem 27 Show that sin(z+w) = cos(z) sin(w) + sin(z) cos(w). Then, differentiate with respect to
z and to derive the adding-angle formula for cos(z + w).

\}?’roblern 28 Show f(z) = cosh(z) is entire via the Cauchy-Riemann equations (you should comment
that u, v are clearly continuously differentiable once you compute their formulas).

VPI‘OblEm 29 problem 10c of section 22 of Churchill (page 63).

\}?‘roblem 30 problem 13 of section 22 of Churchill (page 63). (note: I derive the polar CR-equations
on pages 77-78 of my notes)

JProblem 31 problem 17 of section 24 of Churchill (page 72).
\]f‘mblem 32 problem 2b of section 25 of Churchill (page 74).
Problem 33 problem 14b of section 25 of Churchill (page 75).
\Jl{roblem 34 problem 10a of section 29 of Churchill (page 85).
_Problem 35 problem 14 of section 29 of Churchill (page 85).
\,Pgoblem 36 Freitag 1.5 problem 17
\}{roblem 37 problem la of section 33 of Churchill (page 102).
\/léroblem 38 problem 6 of section 33 of Churchill (page 102).
/Problem 39 problem 10 of section 33 of Churchill (page 103).
\?{oblem 40 problem 14 of section 33 of Churchill (page 103).
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