Math 360 Complex Variables (Spring 2015) Week 1 Worksheet

Week Highlights

1. The difference between real analysis and complex analysis.
2. Real smooth function (C*°) vs real analytic function.

3. The strength of differentiability (on an open neighborhood of zy) for a complex function:
(implies both smoothness and analyticity).

4. The easiness and beauty of complex analytic functions (do you already know some proper-
ties? Uniquely determined analytic functions, etc.).

5. The complex plane (Argand plane) (C, +, x), complex numbers (z = z+iy), their conjugates
(2 = x —iy), moduli (|z] = /22 + 42), and polar form (z = |z|e**8(2) = r¢i?). (There is no
order on C!)

6. Multivalued arg z and single valued Principal Argument function Arg : C — (—m, 7] (dis-
continuous along the negative real axis, because of a jump of value 27 overthere.)

7. Similarities and differences between C and R2.

8. Formulas:

9 — cosf + isinb.

(b) De Moivre’s formula: €™ = (cos @ + isin )" = cos(nf) + isin(nh).

(a) Euler’s Formula: e

9. Inequalities:

2) R(z) < [R(:)] < ||
b) 3(2) < [3(2)] < |z
c) |21 £ 22| < |21 |22
d) |

~ o~~~

21+ 29| = ||21] — 22|

Reading assignment: Read Chapter 1 from the book.
Problem Set Hand the following problems.

1.

List all the differences that you know be- (a) in R?
tween complex analysis and real analysis.

(b) in C?
List all the similarities and differences that

k bet C and R2.
YOU KROW bEtweel & al (Note that the answer of number 3 is in-

What is the difference between a smooth cluded in number 1, but you can elaborate
(C*°) function and an analytic function: more here.)




