Week 1, Day 2:

Week 2, Day 1:

Week 2, Day 2:
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Week 3, Day 2:

Complex Variables and Applications — Course Guide
Date: January 9, 2009

COMPLEX NUMBERS
1. Sums and Products
2. Basic Algebraic Properties (1-5, 7, 8, 10)

3. Further Properties (1-4, 8)
4. Moduli (1, 4, 5b)

5. Complex Conjugates (labc, 2b, 11a, 14, 16)
6. Exponential Form
7. Products and Powers in Exponential Form

8. Arguments of Products and Quotients (1, 2, 5, 6ac, 7)

9. Roots of Complex Numbers
10. Examples (1, 6, 8)

11. Regions in the Complex Plane (1abcde, 2, 3, 4a, 5, 6, 7ab, 8)

ANALYTIC FUNCTIONS
12. Functions of a Complex Variable (lac, 2, 3, 4)

13. Mappings (Debriefings: Examples 1, 2, 3)

14. Mappings by the Exponential Function (Schaum’s, Chpt. 2:2-5)
(Debriefings: Examples 1, 2). [MAJ Johnson: 6 Debriefings]

15. Limits
16. Theorems on Limits
17. Limits Involving the Point at Infinity

18. Continuity (Schaum’s, Chpt. 2: 23, 24, 26, 29b, 32, 33(a) — see hint).
(Text: 2¢, 3b, 13)

19. Derivatives

20. Differentiation Formulas (Text: 1, 2, 3, 5: Schaum’s Chpt. 3: 10, 11, 13)
21. Cauchy-Riemann Equations

22. Sufficient Conditions for Differentiability (Theorem)

(Text: lac, 2bd, 3ab, 4bc, 6)

23. Polar Coordinates
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Week 4, Day 1:

Week 4, Day 2:

Week 5, Day 1:

(Debriefings: Text section 22, Examples 1 and 2)
(Debriefings: Schaum’s Chpt. 3, 17d, 18, 20, 37)

24. Analytic Functions
25. Examples (Text: 1la,c; 2abc, 3 Schaum’s: Chpt. 3: 2, 3, 5 skim, 11a, 13, 14,
15,27)

26. Harmonic Functions
(Text: 1lab, 5, 6, 7, 8; Schaum’s: 7a,b)

27. Uniquely Determined Analytic Functions
28. Reflection Principle
ELEMENTARY FUNCTIONS

29. The Exponential Function (Text: 1c, 4,
Schaum's: Chpt. 3:8, 23, 24, 25)

30. The Logarithmic Function

31. Branches and Derivatives of Logarithms (Text: 1,2, 3, 7.
Schaum's: Chpt. 2: 13, 14, 15)

32. Some Identities Involving Logarithms

Week 5, Day 2: TBD

Week 5, Day 3:

Week 6, Day 1:

Week 6, Day 2:

Week 7, Day 1:

33. Complex Exponents (pg. 98 middle; pg. 99 example 3)

34. Trigonometric Functions (Schaum's: Chapt. 2: 6, 8,9, 10, 11, 12, 16, 19)
[Text: Equations (4) to (9)]

35. Hyperbolic Functions

36. Inverse Trigonometric and Hyperbolic Functions

INTEGRALS
37. Derivatives of Functions w(t)

38. Definite Integrals of Functions w(t)
[Text: 2abc; 3, 4]
39. Contours

40. Contour Integrals (Schaum's: 1, 2, 3, 22, 24, 25, 30).
41. Some Examples

42. Examples with Branch Cuts (Text: 1c, 2b, 3, 4, 6a, 10a).

43. Upper Bounds for Moduli of Contour Integrals [Section 40, Examples 1 to 4 and
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Week 8, Day 1:

Week 8, Day 2:

*)

Week 9, Day 1:

Week 10, Day 1:

Week 10, Day 2:

Week 10, Day 3:

Week 12, Day 1:

Week 12, Day 2:

Week 13, Day 1:

Section 41, Example 1 for graded debriefing (QUIZ)].
[EXTRA Credit: Section 40 Example 2 debriefing: 10 pts.].
[Text, p. 133: 1, 3].

44. Antiderivatives (Text: Ex. 4, 1, 2. Schaum's: Chpt. 4, know p. 92-94. 1, 2, 3).
45. Proof Of The Theorem

46. Cauchy-Goursat Theorem...GOTO Schaum's EQS, 9, 10, 11 of p. 95.
(Schaum's Chpt. 4: 12, 13, 14, 15, 16).

47. Proof of the Theorem

48. Simply Connected Domains [Text: labc. Schaum's Chpt. 4 (exclude Green's
Theorem). Chpt. 4: 17-24, 25d, 30].

49. Multiply Connected Domains

50. Cauchy Integral Formula (Schaum's p.118. Chpt. 5: 1).
51. An Extension of the Cauchy Integral Formula

52. Some Consequences of the Extension

53. Liouville’s Theorem and the Fundamental Theorem of Algebra (Text: lac, 2a; 5;
SKIM 6. Schaum's: Chpt. 5: 2, 3, 4, 5ab, 6-10).

Review for Midterm.
Theorems & Problem Solving Review

CVBEM
Week 11 (3/30/09) Midterm!

SERIES

54. Maximum Modulus Principle (Go to Schaum's Chpt. 5, Problems 1-14).
55. Convergence of Sequences

56. Convergence of Series

(Schaum's, Chpt. 6: p.139-142, A, B, C).

(Schaum's, Chpt. 6: 1, 2, 6, 9).

CVBEM Formulation

57. Taylor Series
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Week 13, Day 2:

Week 14, Day 1:

Week 14, Day 2:

Week 14, Day 3:

Week 15, Day 1:

Week 15, Day 2:

Week 16, Day 1:

Week 16, Day 2:

Week 17, Day 1:

58. Proof of Taylor's Theorem
(Schaum's, Chpt. 6: 22, 24a).
59. Examples

60. Laurent Series

61. Proof of Laurent's Theorem

(Schaum's, Chpt. 6: 25, 26: no region of convergence).
62. Examples

63. Absolute and Uniform Convergence of Power Series
64. Continuity of Sums of Power Series
(Text: 1,2, 4.
Schaum's Chpt. 6: 3, 4, 8, 10, 12, 14, 16-18, 22, 23, 24a, 25).

65. Integration and Differentiation of Power Series

Theorems 1 and 2 only (see corollary!)

66. Uniqueness of Series Representations

Theorems 1 and 2 only

Classifications of Singularities. Analytic Continuations.
Schaum's pg. 144-145, 146. (Chpt. 6 of Schaum's: 29, 30, 32).
e Computational Lab

o CVBEM Re-Visited!

Homework for Sections 54-66 Due!
e Computational Lab

e Computational Lab
e Computational Lab

RESIDUES AND POLES

Week 17, Day 2:

e Residues (Schaum's, pages 172-174: Chpt. 7: 1,2, 3,4,6,7, 8).

e Computational Lab: Report Development

APPLICATIONS OF CONFORMAL MAPPING (Reference Applications)

107. a. Steady Temperatures

111. b. Electrostatic Potential

113. Two-Dimensional Fluid Flow

115. Flows Around a Corner and Around a Cylinder
TEE: Demonstration of Knowledge!

Project Reports Due!

Homework Due!
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