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Course Aims

This course aims to extend our understanding of differential and integral calculus from functions of
a single real variable to functions of a complex variable. The differences between the two are often
unexpected and very surprising. The theory of complex valued functions will give us many new
insights into the real variable theory.

Course Description

This is a first course in the theory and applications of complex functions, taught at the Higher level.
Topics covered include analytic functions, Taylor and Laurent series, integrals, Cauchy's theorem,
residues, evaluation of certain real integrals, Laplace transforms, conformal mappings and
applications to differential equations.

Assessment and Deadlines

Assessment Week Weighting
%
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Weeks Topic

1 Revision, basic topology, complex functions

2 Limits, continuity, and differentiation; Cauchy- Riemann equations

3 Power series; analytic and harmonic functions

4 Exponentials, logarithms, roots, and related functions

5 Contour integrals; antiderivatives; the Cauchy-- Goursat theorem

7 The Cauchy integral formula; Morera's theorem

8 Taylor and Laurent series; singularities, residues

9 Evaluating integrals, winding number

10 Theorem of Rouche, Fourier and Laplace transformation
Textbooks
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Some of these areas will be familiar to you, others will be new. Gaining a solid understanding of all
the related aspects of ELISE will help you make the most of your studies at UNSW.

The ELISE training webpages:
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Please note that the application is not considered by the Course Authority, it is considered by a
centralised team of staff at the Nucleus Student Hub.

The School will contact you (via student email account) after special consideration has been
granted to reschedule your missed assessment, for a lab test or paper-based test only.

For applications for special consideration for assignment extensions, please note that the new
submission date and/or outcome will be communicated through the special consideration web site
only, no communication will be received from the School.

For Dates on Final Term Exams and Supplementary Exams please check the “Key Dates for
Exams” ahead of time to avoid booking holidays or work obligations.

https://student.unsw.edu.au/exam-dates

If you believe
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