MA3B8-15 Complex Analysis

26/27

Department
Warwick Mathematics Institute
Level
Undergraduate Level 3
Module leader
Saul Schleimer
Credit value
15
Module duration
10 weeks
Assessment
Multiple
Study location
University of Warwick main campus, Coventry

Description

Introductory description

The module focuses on the properties of differentiable functions on the complex plane. Unlike real
analysis, complex differentiable functions have a large number of amazing properties, and are
very "rigid" objects. Some of these properties have been explored already in second year core.
Our goal will be to push the theory further, hopefully revealing a very beautiful classical subject.

Module web page

Module aims

N/A

Outline syllabus

This is an indicative module outline only to give an indication of the sort of topics that may be
covered. Actual sessions held may differ.

In the early part of the module we will see some of the complex analysis topics from MA244
Analysis Ill, typically in greater depth and/or generality. This includes complex differentiability, the
Cauchy-Riemann equations, complex power series, Cauchy's theorem, Taylor's and Liouville's


https://warwick.ac.uk/ma3b8/

theorem etc. Most of the course will be new topics. We will cover Mdbius transformations, the
Riemann sphere, winding numbers, generalised versions of Cauchy's theorem, Morera's theorem,
zeros of holomorphic functions, the identity theorem, the Schwarz lemma, the classification of
isolated singularities, the Weierstrass-Casorati theorem, meromorphic functions, Laurent series,
the residue theorem (and applications to integration), Rouché's theorem, the Weierstrass
convergence theorem, Hurwitz’'s theorem, Montel’s theorem, and the remarkable Riemann
mapping theorem (with proof) that ties the whole module together.

Learning outcomes
By the end of the module, students should be able to:

* N/A

Indicative reading list

Reading lists can be found in Talis

Specific reading list for the module

Subject specific skills

N/A

Transferable skills

Students will acquire key reasoning and problem solving skills which will empower them to
address new problems with confidence.

Study

Study time

Type Required

Lectures 30 sessions of 1 hour (20%)
Tutorials 9 sessions of 1 hour (6%)
Private study 111 hours (74%)

Total 150 hours

Private study description

Review lectured material and work on set exercises.


https://warwick.rl.talis.com/
https://rl.talis.com/3/warwick/lists/DDFBD794-E665-A9F9-38FA-F3A9D8C32CE7.html?lang=en

Costs

No further costs have been identified for this module.

Assessment
You do not need to pass all assessment components to pass the module.

Students can register for this module without taking any assessment.

Assessment group B2

Study Eligible for self-

Weighti . PIPR,
SIONHNY fime certification
Centrally-timetabled examination (On- 100% No
campus)
3 hour exam

» Answerbook Gold (24 page)

Assessment group R1

Weighting Study time Eligible for self-certification
In-person Examination - Resit 100% No
3 hour exam

» Answerbook Gold (24 page)

Feedback on assessment
Exam feedback.

Past exam papers for MA3B8

Availability

Courses


https://warwick.ac.uk/exampapers?q=MA3B8

This module is Optional for:

* Year 1 of TMAA-G1PD Postgraduate Taught Interdisciplinary Mathematics (Diploma plus
MSc)
* Year 1 of TMAA-G1PO Postgraduate Taught Mathematics
« TMAA-G1PC Postgraduate Taught Mathematics (Diploma plus MSc)
> Year 1 of G1IPC Mathematics (Diploma plus MSc)
o Year 2 of G1IPC Mathematics (Diploma plus MSc)
* Year 3 of UCSA-G4G1 Undergraduate Discrete Mathematics
* UCSA-G4G3 Undergraduate Discrete Mathematics
o Year 3 of G4G1 Discrete Mathematics
> Year 3 of G4G3 Discrete Mathematics
* Year 4 of UCSA-G4G4 Undergraduate Discrete Mathematics (with Intercalated Year)
* Year 4 of UCSA-G4G2 Undergraduate Discrete Mathematics with Intercalated Year
* Year 3 of USTA-G300 Undergraduate Master of Mathematics,Operational
Research,Statistics and Economics
* Year 3 of UMAA-GL11 Undergraduate Mathematics and Economics
* Year 4 of UECA-GL12 Undergraduate Mathematics and Economics (with Intercalated Year)

This module is Core option list A for:
* Year 4 of UMAA-GV18 Undergraduate Mathematics and Philosophy with Intercalated Year
This module is Core option list B for:

* Year 3 of UMAA-GV17 Undergraduate Mathematics and Philosophy
* Year 3 of UMAA-GV19 Undergraduate Mathematics and Philosophy with Specialism in Logic
and Foundations

This module is Core option list C for:

* Year 3 of UMAA-GV17 Undergraduate Mathematics and Philosophy
* Year 3 of UMAA-GV19 Undergraduate Mathematics and Philosophy with Specialism in Logic
and Foundations

This module is Core option list D for:

* Year 4 of UMAA-GV18 Undergraduate Mathematics and Philosophy with Intercalated Year
* Year 4 of UMAA-GV19 Undergraduate Mathematics and Philosophy with Specialism in Logic
and Foundations

This module is Core option list F for:

* Year 4 of UMAA-GV19 Undergraduate Mathematics and Philosophy with Specialism in Logic
and Foundations

This module is Option list A for:

 TMAA-G1PD Postgraduate Taught Interdisciplinary Mathematics (Diploma plus MSc)
o Year 1 of G1PD Interdisciplinary Mathematics (Diploma plus MSc)



o Year 2 of G1PD Interdisciplinary Mathematics (Diploma plus MSc)
* Year 1 of TMAA-G1PO Postgraduate Taught Mathematics
* Year 1 of TMAA-G1PC Postgraduate Taught Mathematics (Diploma plus MSc)
* UMAA-G105 Undergraduate Master of Mathematics (with Intercalated Year)
o Year 3 of G105 Mathematics (MMath) with Intercalated Year
o Year 4 of G105 Mathematics (MMath) with Intercalated Year
o Year 5 of G105 Mathematics (MMath) with Intercalated Year
* Year 3 of UMAA-G100 Undergraduate Mathematics (BSc)
* UMAA-G103 Undergraduate Mathematics (MMath)
> Year 3 of G100 Mathematics
> Year 3 of G103 Mathematics (MMath)
> Year 4 of G103 Mathematics (MMath)
* Year 4 of UMAA-G107 Undergraduate Mathematics (MMath) with Study Abroad
» UMAA-G106 Undergraduate Mathematics (MMath) with Study in Europe
> Year 3 of G106 Mathematics (MMath) with Study in Europe
o Year 4 of G106 Mathematics (MMath) with Study in Europe
* Year 3 of UPXA-FG33 Undergraduate Mathematics and Physics (BSc MMathPhys)
* Year 3 of UPXA-GF13 Undergraduate Mathematics and Physics (BSc)
* UPXA-FG31 Undergraduate Mathematics and Physics (MMathPhys)
o Year 3 of GF13 Mathematics and Physics
o Year 3 of FG31 Mathematics and Physics (MMathPhys)
o Year 4 of FG31 Mathematics and Physics (MMathPhys)
* Year 4 of UPXA-GF14 Undergraduate Mathematics and Physics (with Intercalated Year)
* Year 4 of USTA-G1G3 Undergraduate Mathematics and Statistics (BSc MMathStat)
* Year 4 of UMAA-G101 Undergraduate Mathematics with Intercalated Year
* Year 3 of USTA-Y602 Undergraduate Mathematics,Operational Research,Statistics and
Economics
* Year 4 of USTA-Y603 Undergraduate Mathematics,Operational
Research,Statistics,Economics (with Intercalated Year)

This module is Option list B for:

* Year 1 of TMAA-G1PE Master of Advanced Study in Mathematical Sciences
* Year 3 of USTA-GG14 Undergraduate Mathematics and Statistics (BSc)
* Year 4 of USTA-GG17 Undergraduate Mathematics and Statistics (with Intercalated Year)

This module is Option list C for:

* Year 3 of USTA-G300 Undergraduate Master of Mathematics,Operational
Research,Statistics and Economics
* Year 3 of USTA-G1G3 Undergraduate Mathematics and Statistics (BSc MMathStat)

This module is Option list E for:

* USTA-G301 Undergraduate Master of Mathematics,Operational Research,Statistics and
Economics (with Intercalated
> Year 4 of G30H Master of Maths, Op.Res, Stats & Economics (Statistics with
Mathematics Stream)



o Year 5 of G30H Master of Maths, Op.Res, Stats & Economics (Statistics with
Mathematics Stream)



