MATH 313 Exam 2— Review Topics and Problems

1. Evaluating Integrals

Evaluate integrals using any of the below (including improper integrals):

) /bf(t)dt:/bu(t)dt+i/abv(t)dt

/ f(z)dz = / f(z t) dt where the curve C' is parametrized by z(t), t € [a, b].
) If f analytic in region D containing a smooth curve C then

o If C simple, closed: j{ f(2)dz = 0 (this generalizes to regions with holes.)
c

B
o If C goes from A to B: / f(z)dz = / f(2) dz is path independent.
c A
(4) If f(z) = F'(z) in a region D containing a smooth curve C from A to B, then

B
o If C goes from A to B: / flz)dz = / f(z)dz=F(B) — F(A)
c A
(Note: F has to be analytic in D. Why?)
(5) Cauchy integral theorem and its derivatives
f<z)_27ri Csf,zds7 ! (Z)_Qm' o (s —z)ntl ds

Ezamples: Homework #5: 6,7.
Homework #6: 4,5,6,7,
Homework #7: 1,4,5,6.
Homework #7: 8. Similar examples done in class.
Ezxample: Let f be analytic in a region D. Let C' be a generic closed simple smooth curve in
D enclosing a point zg. Let C. : |2 — 29| = € be a circle completely contained in C.

Show that
e, S
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Ezample: Evaluate % L'Z,?dz
lo—ij=a (2 = 1)(z + 27)
f(z) T f(=2i)  f(=2d)
E le: Show that —_——dz = -2
zample: Show tha sz+i—1.2 G=1)(z 1 20)° z m[ 12 + a +2i)2]

2. Bounding Integrals

Bound integrals and use the bound to determine certain limits.
Ezamples: HW 6: 3, HW 7: 3

3. Analytic functions

(1) Find real and imaginary parts, find singular points, define branch cuts.
Ezamples: HW 6: 1, HW 7: 1,7.

(2) Show f(zo) is average of values on circle around it. Conclude.
Examples: Homework #7: 2.

(3) List all properties of analytic functions you can think of.

ive an example of a function that is not analytic at a point. Explain.
4) Gi le of a function that i t lytic at int. Explai
Give an example of a function that is not analytic anywhere. Explain.



