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MTH 404 Spring 2016, Homework 3


Due Tuesday, February 9


Homework rules:


1. Your homework should be stapled and the pages not torn off a book (no frizzy left sides).


2. The exercises should be done in the order they are assigned.


3. Please show work to justify your answer and write the explanations clearly and
legibly. Note that you will not earn any point if there is no explanation except the answer.


4. You should also do the ungraded problems. They are for your own practice
and will deepen your understanding of the material. When writing the exams,
I will assume that you have done all the ungraded problems!


The homework will not be graded unless 1-3 are satisfied!


1. We extend the sine function to C by defining it on C as sin z =
eiz −e−iz


2i
.


Find lim
z→0


sin z


z
.


2. (2.18: 5 Ungraded)


3. Consider the following functions:


(a) f(z) = z̄


(b) f(z) = Re(z)


For these two functions, show that f ′ does not exist at any point in C using two
different ways: (i) using the definition of the derivative and (ii) using the Cauchy-
Riemann equations.


4. Find the derivative of the following functions, or explain why they do not exist. Here
z = reiθ, −π < θ ≤ π.


(a) (3z3 + i)4, in C
(b) e2z+(1+i)z


2
, in C


(c) f(reiθ) = (re−iθ)3 in the open half-plane Im(z) > 0.


1








5. (2.24: 4(b) Ungraded)


6. Suppose that the function f(z) = u(x,y) + iv(x,y) is analytic and not constant in a
domain D. Is g(z) = v(x,y) + iu(x,y) analytic in D?


7. Which of the following functions are entire? Please include an explanation.


(a) f(reiθ) = r


(b) f(reiθ) = r cos θ − ir sin θ
(c) f(reiθ) = r2


(
cos2 θ − sin2 θ


)
+ 2ir2 sin θ cos θ


8. (Ungraded but interesting problem and fun.)


Let λ > 0. For which values of λ does the curve


|z2 − 2| = λ


consist of a connected piece, and for which values of λ does it consist of more than one
piece? What is the maximum number of pieces that occur, for some λ?
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