
AustMS 2022
66th Annual Meeting of the Australian Mathematical Society

5-9 December at UNSW Sydney

Aust MSA
u
stralian Mathematical

So
ci
et

y
In
c
.



Contents

Conference Overview 3
Foreword 4
AustMS2022 Organisation 5
Conference Sponsors 7
Conference Program 8
Information 11
Summary timetable 13
List of Registrants 14

Sessions 22
Plenary Lectures in Central Lecture Block 7 22
Session 2: Applied and Industrial Mathematics 23
Session 3: Category Theory, Homotopy Theory, and K-Theory 24
Session 4: Combinatorics 25
Session 5: Computational Mathematics 27
Session 6: Dynamical Systems and Ergodic Theory 29
Session 7: Equity, Diversity and Inclusion in Mathematics 31
Session 8: Functional Analysis, Operator Algebras, and Noncommutative Geometry 32
Session 9: Geometry with Symmetries 34
Session 10: Groups and Their Actions 35
Session 11: Harmonic Analysis and Hyperbolic PDEs 37
Session 12: Indigenising University Mathematics 38
Session 13: Mathematical Biology 39
Session 14: Mathematical Physics 40
Session 15: Mathematics Education 41
Session 16: Number Theory and Algebraic Geometry 42
Session 17: Optimisation 44
Session 18: Partial Differential Equations: From Theory to Applications 46
Session 19: Probability and Mathematical Statistics 48
Session 20: Representation Theory 50
Session 21: Stochastic differential equations: From Theory to Numerical Analysis 52
Session 22: Topology 54
Session 23: Visualisation and Mathematical Art 56

Conference Days 57
Conference Day 1: Tue 6 December 58
Conference Day 2: Wed 7 December 65
Conference Day 3: Thu 8 December 73
Conference Day 4: Fri 9 December 78

Abstracts 83
1. Plenary 84
2. Applied and Industrial Mathematics 86
3. Category Theory, Homotopy Theory, and K-Theory 89
4. Combinatorics 92
5. Computational Mathematics 96
6. Dynamical Systems and Ergodic Theory 102
7. Equity, Diversity and Inclusion in Mathematics 106
8. Functional Analysis, Operator Algebras, and Noncommutative Geometry 106
9. Geometry with Symmetries 113
10. Groups and Their Actions 116
11. Harmonic Analysis and Hyperbolic PDEs 120

1



12. Indigenising University Mathematics 124
13. Mathematical Biology 124
14. Mathematical Physics 127
15. Mathematics Education 130
16. Number Theory and Algebraic Geometry 132
17. Optimisation 136
18. Partial Differential Equations: From Theory to Applications 144
19. Probability and Mathematical Statistics 148
20. Representation Theory 155
21. Stochastic differential equations: From Theory to Numerical Analysis 160
22. Topology 164
23. Visualisation and Mathematical Art 168

Index of Speakers 170

2



Conference Overview

3



Foreword

Welcome to the 66th Annual Meeting of the Australian Mathematical Society, hosted by the School
of Mathematics and Statistics at UNSW Sydney. We are all very excited to reconnect in person for
the first time in three years, and I am certainly looking forward to catching up with old friends and
meeting new friends in the days ahead.
An event of this magnitude has many moving parts. I would like to thank all of the people involved
in the organization, some of whom are listed below, as well as all of the speakers and participants, for
making this conference possible.
I hope you find the program stimulating and enjoyable, and also find some time to get out and enjoy
the Sydney summer!

Pinhas Grossman

Conference Director
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John Banks
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Vera Roshchina
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Sophie Raynor
Valentina Wheeler
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Catherine Greenhill
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Education Afternoon

Laure Helme Guizon
Jonathan Kress
Karen Man
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6



Conference Sponsors

We would like to thank our sponsors for their generous support.

Aust MSA
u
stralian Mathematical

So
ci
et

y
In
c
.

Special thanks as well to Kate Smith-Miles and George Willis through the ARC for supporting the
WIMSIG dinner with their Australian Laureate Fellowships.
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Conference Program

Conference Program

Overview of the Academic Program

There are 329 talks, including 10 plenary lectures and 22 special sessions. An Early Career Workshop
will take place on Monday. There will be an Education Afternoon on Wednesday, followed by a public
lecture in the evening.

B Conference Timetable – page 13

Tue 6 December – page 58
Wed 7 December – page 65
Thu 8 December – page 73
Fri 9 December – page 78

Plenary Lecturers

IMartin Bridson (University of Oxford)
IFrank Calegari (University of Chicago) [Mahler Lecturer]
ISerena Dipierro (University of Western Australia) [Hanna Neumann Lecturer]
IMichael Donovan (La Trobe University) and Judy-Anne Osborn (Monash University)

[Dr Yunupingu Lecturers]
INigel Higson (Pennsylvania State University)
IMark Joseph McGuinness (Victoria University of Wellington) [ANZIAM Lecturer]
ILewis Mitchell (University of Adelaide)
ILisa Piccirillo (MIT)
IMakiko Sasada (University of Tokyo)
IAnne Schilling (University of California, Davis) [ANZAMP Lecturer]

B Timetable of Plenary Lectures – page 13

Special Sessions

1. Plenary – page 84
2. Applied and Industrial Mathematics – page 86
3. Category Theory, Homotopy Theory, and K-Theory – page 89
4. Combinatorics – page 92
5. Computational Mathematics – page 96
6. Dynamical Systems and Ergodic Theory – page 102
7. Equity, Diversity and Inclusion in Mathematics – page 106
8. Functional Analysis, Operator Algebras, and Noncommutative Geometry – page 106
9. Geometry with Symmetries – page 113
10. Groups and Their Actions – page 116
11. Harmonic Analysis and Hyperbolic PDEs – page 120
12. Indigenising University Mathematics – page 124
13. Mathematical Biology – page 124
14. Mathematical Physics – page 127
15. Mathematics Education – page 130
16. Number Theory and Algebraic Geometry – page 132
17. Optimisation – page 136
18. Partial Differential Equations: From Theory to Applications – page 144
19. Probability and Mathematical Statistics – page 148
20. Representation Theory – page 155
21. Stochastic differential equations: From Theory to Numerical Analysis – page 160
22. Topology – page 164
23. Visualisation and Mathematical Art – page 168
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Education Afternoon
The Education Afternoon will bring together high school mathematics teachers and academics for an
afternoon of practical and thought-provoking discussions in mathematics education. This will be a
hybrid event.

I 13:00
“Now that I have been a uni student for a year, I can answer your questions about uni”
Student Panel

I 13:45
“As a high school teacher who has now taught First-year maths for a year, I can answer your
questions about uni”
Talk by Karen Man

I 14:15
Short presentations of investigation tasks/assignments

I 15:00
Coffee break

I 15:30
Developing mental model of mathematics
Workshop led by Merryn Horrocks

I 16:15
“This is a fun task, why do my students switch off?””
Workshop led by Laura Tuohilampi

For more information, see: https://web.maths.unsw.edu.au/~jonathan/AustMSEducationAfternoon2022

Public Lecture
There will be a public lecture by Martin Bridson at 6:00pm on Wednesday, 7 December in Central
Lecture Block 7.

Title
Knots, curved universes, and hard problems

Abstract
If you ask “how many...”, the answer should be a number. If you ask “what sort of symmetry...” the
answer should be a group. Groups are the mathematical objects that describe symmetry wherever it is
found, and often provide a bridge to pass from one context to another. In this talk, they will appear as
we pass from the problem of deciding when two knotted pieces of string are the same to the problem of
listing all finite-volume models of space and space-time. Along the way, we will consider what it means
for a problem to be “hard” or even “unsolvable”, as we roam through flat earths and curved universes.

Charles Dodgson (better known as Lewis Carroll) used the word “knot” to describe any tricky puzzle.
He would appreciate this landmark in our discussion: If a knot is not the not-knot, then the group of
the knot is not the not-knot group. This was once a theorem of Max Dehn, now it is not; nevertheless,
it is true.

About the speaker
Martin Bridson comes from the Isle of Man and is the Whitehead Professor of Pure Mathematics
at Oxford, the President of the Clay Mathematics Institute and a Fellow of the Royal Society. His
research concerns the interactions of symmetry, geometry, topology and decidability. He is a recipient
of the 2020 Steele Prize for Mathematical Exposition from the American Mathematical Society.
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Early Career Workshop Speakers

IHoa Bui
ISerena Dipierro
IRod Gover
INalini Joshi
IDaniel Mansfield
ILisa Piccirillo

B.H. Neumann Prize Exhibition
The Bernhard Neumann prize has been awarded annually since 1985 for the best talk by a student at
the conference. This year there is an exhibition on the history of the Neumann prize. The exhibition
is located on the upper level of the Central Lecture Block.

We have an unprecedented number of student talks at the conference this year, and the Neumann
prize will be awarded during the conference dinner, as is customary.

Social Program

I 18:30, Monday 5 December
WIMSIG Dinner
The Lounge (Upper Campus)

I 12:00, Wednesday 7 December
LGBTIQ+ and Allies Lunch
CLB foyer

I 19:15, Thursday 8 December
Conference Dinner
Fullerton Hotel

I Each morning and afternoon
Coffee and tea
CLB foyer

WIMSIG Business Meeting

I 17:30, Monday 5th December

CLB7

AustMS Student Member Meeting

I 17:00, Wednesday 7th December

CLB1

Annual General Meeting of the Society

I 16:00, Thursday 8th December

CLB7
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Information

Venue
The conference is hosted by the School of Mathematics and Statistics at UNSW Sydney at the uni-
versity’s main campus in Kensington, in the city’s eastern suburbs. The main venue is the Central
Lecture Block building, with some sessions taking place in rooms in the nearby Morven Brown and
John Goodsell buildings. A campus map is available at https://www.estate.unsw.edu.au/sites/

default/files/documents/KensingtonCampusMap.pdf.

Lunch
There are many places to eat lunch on and near campus. Here are a few:

• Tropical Green (Vietnamese) - Pavilions building
• Laksa Delight - Mathews Arcade
• 22 grams (cafe) - High Street
• Yallah Eat (kebab and shawarma) - University Terraces
• Penny Lane (cafe) - Morven Brown building
• Coffee on Campus (cafe) - Ainsworth building
• Manpuku (ramen) - Anzac Parade

Conference Dinner
The conference dinner will take place on Thursday at 7:00pm in the Grand Ballroom of the Fullerton
Hotel, located at 1 Martin Place in Sydney’s CBD.

Public transport
Sydney has an extensive public transport network involving trains, buses and ferries; see the Transport
NSW website for details. You can get an Opal card or an Opal single trip ticket, or pay with a credit
card. There are two light rails lines going between the CBD/Central Station and UNSW Sydney.
Line L2 to Randwick stops within about a 5 minute walk of the conference venue (UNSW High Street
station). Line L3 to Juniors Kingsford stops near University Mall (UNSW Anzac Parade station,
which is about a 10 minute walk to the conference venue). The Fullerton Hotel is located next to the
Wynyard light rail station.

Internet access
Eduroam is available on campus. There is also UNSW guest wifi access:
https://www.myit.unsw.edu.au/services/guests/wi-fi-guests.

Online information
Conference website: https://conference.unsw.edu.au/en/austms2022
Register! system: https://mathematics.org.au
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Summary timetable

09:00

09:30

10:00

10:30

11:00

11:30

12:00

12:30

13:00

13:30

14:00

14:30

15:00

15:30

16:00

16:30

17:00

18:00

19:00

Mon Tue Wed Thu Fri

Plenary talk:
Piccirillo

Plenary talk:
Dipierro

(Neumann)

Plenary talk:
McGuinness
(ANZIAM)

Plenary talk:
Donovan

and Osborn
(Dr Yunupingu)

Plenary talk:
Sasada

Plenary talk:
Higson

Plenary talk:
Calegari
(Mahler)

Plenary talk:
Bridson

Plenary talk:
Schilling

(ANZAMP)

Plenary talk:
Mitchell

Public Lecture:
Bridson

Special sessions
Special sessions
and Education

Afternoon

Special sessions

Special sessions

Special sessions

Special sessions
Special sessions
and Education

Afternoon

Opening
and prizes

AGM

AustMS Student
Member Meeting

Welcome
Reception

Conference
Dinner

WIMSIG Dinner

Coffee

Coffee
Coffee Coffee

Coffee Coffee

Coffee

Coffee

Lunch

Lunch Lunch

Lunch

WIMSIG Busi-
ness Meeting

Early Career
Workshop

13



List of Registrants

List of Registrants

Current as of Fri 2 Dec 2022

Mr Redwan Abdullah (S) UNSW Sydney
Dr Muhammad Afifurrahman (S) UNSW Sydney
Madeline Agius None

Dr Anna Aksamit The University of Sydney
Mrs Badriah AL-Juaid (S) La Trobe University
Mrs Noura Alhawiti (S) The University of Newcastle
Mr Hossein Alipour (S) The University of Melbourne
Mrs Rehab Aljabri (S) The University of Newcastle
Dr Tareq Alodat University of New South Wales
Mr Salman Alsaeed (S) University of Wollongong
Miss Tumadhir Alsulami (S) La Trobe University
Ms Maria Carmen Amarra The University of Western Australia
Mr Lukas Anagnostou (S) The University of Melbourne
Dr Dickson Annor (S) La Trobe University
Dr Azam Asanjarani The University of Auckland
Mr Christopher Atchison (S) University of Technology Sydney
Dr Jason Atnip University of New South Wales
Prof Michael Baake Bielefeld University
Mr Oluwatosin Babasola (S) University of Bath
Prof Adil Bagirov Federation University Australia
Mr Christian Bagshaw (S) University of New South Wales
Dr Mona Bahri (S) UNSW Canberra
Mr Riley Baird (S) University of New South Wales
Hari Bal None

Dr John Bamberg The University of Western Australia
Dr Agnese Barbensi AMSI/University of Melbourne
Mr Samuel Barton (S) The University of Queensland
Prof Murray Batchelor Australian National University
Dr Brandon Battye None
Prof Kim Beswick University of New South Wales
Mr Aayush Bhattacharya (S) None
Mx Andres Bonilla (S) Monash University
Prof Kostya Borovkov The University of Melbourne
Dr Peter Braunsteins UNSW Sydney
Prof Florian Breuer The University of Newcastle
Prof Martin Bridson The University of Oxford
Dr Thomas Britz University of New South Wales
Prof Philip Broadbridge La Trobe University
Dr Philip BROOKER None
Dr Arnaud Brothier UNSW Sydney
Dr Nathan Brownlowe The University of Sydney
Mr Paul Bryan Macquarie University
Mr James Bubear (S) RMIT University
Dr Anh Bui Macquarie University
Mr Benjamin Bui Oran Park Anglican College
Dr Thi Hoa Bui Curtin University
Mr Yudhistira Andersen Bunjamin (S) UNSW Sydney
Dr Jim Byrnes Prometheus Inc.
Miss Bethany Caldwell (S) University of South Australia
Prof Frank Calegari University of Chicago
Mr Iain Cameron Northern Beaches Secondary College
Dr Joshua Capel UNSW Sydney
Dr Emma Carberry The University of Sydney
Miss Stephanie Caro Torres (S) Universidad de Chile, Universidad de Alicante
Mr Max Carter (S) The University of Newcastle

14



List of Registrants

Dr Daniele Celoria The University of Melbourne
Dr Vivien Challis Queensland University of Technology
Dr Daniel Chan None
Dr Feng Chen UNSW Sydney
Dr Zhili Chen (S) University of Technology Sydney
Miss Zijun Chen (S) Monash University
Ms Eve Cheng (S) The Australian National University
Assoc Prof Eric C.K. Cheung UNSW Sydney
Mr Zhi Yee Chng (S) UNSW Sydney
Dr Sulakhana Chowdhury None
Assoc Prof Florica Corina Cirstea The University of Sydney
Mr Alexander Clark (S) The University of Melbourne
Mr Chad Mathew Clark (S) Western Sydney University
Dr Alice Cleynen CNRS
Dr Graeme Cohen None
Dr Andrea Collevecchio Monash University
Dr Diana Combe University of New South Wales
Dr Anthony Conway MIT
Mr Andrew Cook (S) Monash University
Mrs Dee Cooper Cranbrook School
Dr Robert Cope University of New England
Mr Chandler Chase Corrigan (S) None
Prof Adelle Coster University of New South Wales
Dr Kevin Coulembier The University of Sydney
Prof Michael Cowling University of New South Wales
Assoc Prof Diarmuid Crowley The University of Melbourne
Dr Tiangang Cui Monash University
Ms Michaela Cully-Hugill (S) University of New South Wales Canberra
Mr Mitchell Curran (S) The University of Sydney
Dr Zsuzsanna Dancso The University of Sydney
Miss Eden Danielsen-Jensen (S) University of the Sunshine Coast
Dr Minh N. Dao RMIT University
Dr Dougal Davis The University of Melbourne
Prof Jan De Gier The University of Melbourne
Mr Christian De Nicola Larsen (S) UNSW Sydney
Mr Thiago de Paiva Souza (S) Monash University
Dr Owen Dearricott La Trobe University
Mr Bill Deng (S) UNSW Sydney
Dr Quanling Deng The Australian National University
Dr Harini Desiraju The University of Sydney
Dr Josef Dick University of New South Wales
Miss Hridya Dilip (S) Monash University
Prof Serena Dipierro The University of Western Australia
Mr Linden Disney-Hogg (S) University of Edinburgh (United Kingdom)
Assoc Prof Norman Do Monash University
Assoc Prof Michael Donovan La Trobe University
Dr Peter Donovan None
Prof Anthony Dooley University of Technology, Sydney
Dr Ian Doust University of New South Wales
Dr Mareike Dressler UNSW Sydney
Prof Jie Du University of New South Wales
Dr Nathan Duignan The University of Sydney
Dr Holger Dullin The University of Sydney
Prof Xuan Duong Macquarie University
Dr Kenneth Duru The Australian National University
Dr Anna Duwenig University of Wollongong
Dr James East Western Sydney University
Prof Andrew Craig Eberhard RMIT University
Prof Murray Elder University of Technology Sydney

15



List of Registrants

Mr Alec Elhindi (S) The University of Sydney
Tegan Evans (S) Macquarie University

Mr Alsubaie Faris Saad (S) The University of Queensland
Dr Joseph Feneuil Australian National University
Dr Zhewen Feng The University of Queensland
Dr Michal Ferov The University of Newcastle
Prof Lilia Ferrario Australian National University
Dr Laurence Field Australian National University
Mrs Vicki Fracarossi None
Prof Andrew Francis Western Sydney University
Dr Rodrigo Frausino (S) University of Wollongong
Mr Matthias Fresacher (S) Western Sydney University
Prof Gary Froyland University of New South Wales
Dr Soichiro Fujii Macquarie University
Thomas Futcher (S) University of Wollongong

Dr Masoud Ganji University of New England
Mr Antoine Gansemer (S) Australian National University
Dr Jackie Gao None
Dr Len Patrick Dominic Garces University of New South Wales
Prof Giles Gardam University of Muenster
Ms Grace Garden (S) The University of Sydney
Assoc Prof Timothy Garoni Monash University
Dr Sean Gasiorek The University of Sydney
Ms Mashniah Gazwani (S) The University of Newcastle
Dr Xi Geng The University of Melbourne
Mr Aidan Gentle (S) Monash University
Mr Giovanni Giacomin (S) The University of Western Australia
Mr Joel Gibson The University of Sydney
Dr Alexander Gilbert University of New South Wales
Prof Beniamin Goldys The University of Sydney
Assoc Prof Cecilia Gonzalez-Tokman The University of Queensland
Dr Jesse Goodman University of Auckland
Mr Roman Gorazd (S) The University of Newcastle
Prof Rod Gover University of Auckland
Prof Ivan Graham University of Bath
Mr Joshua Graham (S) University of New South Wales
Prof Catherine Greenhill University of New South Wales
Dr Pinhas Grossman University of New South Wales
Prof Joseph Grotowski The University of Queensland
Dr David Gruenewald Australian Catholic University
Assoc Prof Zihua Guo Monash University
Ms Hritika Gupta (S) The University of Melbourne
Mrs Emanuela Gussetti (S) Bielefeld University
Ms Ellen Hammatt (S) Victoria University of Wellington
Dr Andy Hammerlindl Monash University
Mr Jayden Hammet (S) The University of Melbourne
Prof Kais Hamza Monash University
Miss Bolin Han (S) Australian National University
Dr Edward Hancock The University of Sydney
Ms Elizabeth Harris (S) The University of Newcastle
Dr Sean Harris The Australian National University
Assoc Prof Simon Harris University of Auckland
Assoc Prof David Harvey University of New South Wales
Mr Shehzad Shabbirbhai Hathi (S) UNSW Canberra
Dr Daniel Hauer The University of Sydney
Dr Sophie Hautphenne The University of Melbourne
Mr Alexander He (S) The University of Queensland
Mr Dangyang He (S) Macquarie University
Prof Markus Hegland Australian National University

16



List of Registrants

Ms Eva-Maria Hekkelman (S) UNSW Sydney
Dr Laure Helme-Guizon UNSW Sydney
Dr Anthony Henderson Defence Science and Technology Group
Dr Eric William Hester University of California Los Angeles
Dr Randell Heyman University of New South Wales
Prof Nigel Higson Pennsylvania State University
Dr Poh Hillock The University of Queensland
Dr Nam Ho-Nguyen The University of Sydney
Ms Tamara Hogan (S) The University of Melbourne
Mr Joshua Holroyd (S) The University of Sydney
Mr Chris Hone (S) The University of Sydney
Dr Christopher Hopper The University of Newcastle
Merryn Horrocks Western Sydney University

Ms Yingkun (Queenie) Huang (S) University of New South Wales
Ms Connie On Yu HUI (S) Monash University
Dr Mumtaz Hussain La Trobe University
Mr Andrew Hwang UNSW Sydney
Dr Dionne Ibarra Monash University
Dr Phillip Isaac The University of Queensland
Dr Deborah Jackson La Trobe University
Mr Vladimir Jakovljevic (S) The University of Sydney
Dr Sam Jeralds The University of Queensland
Miss Sandra Jeyakumar (S) Australian National University
Prof Vaithilingam (Jeya) Jeyakumar University of New South Wales
Dr Chunxi Jiao University of New South Wales
Mr Daniel Johnston (S) UNSW Canberra
Mr Malcolm Jones (S) Victoria University of Wellington
Prof Nalini Joshi The University of Sydney
Assoc Prof Masoud Kamgarpour The University of Queensland
Ms Sharon Kan St Andrew’s Cathedral School
Mr Amin Karimi (S) None
Mr Thomas Keegan MATRIX
Mr James Kerlidis (S) The University of Melbourne
Bryce Kerr UNSW Canberra

Prof Phan Quoc Khanh Ton Duc Thang University
Prof Estate Khmaladze None
Dr Fiona Kim (S) University of New South Wales
Dr Vassili Kitsios CSIRO
Prof Fima Klebaner Monash University
Dr Finn Klein (S) The University of Sydney
Assoc Prof Jonathan Kress University of New South Wales
Mr Pavel Krupskiy The University of Melbourne
Prof Frances Y. Kuo University of New South Wales
Dr Kwok-Kun Kwong University of Wollongong
Ms Madeleine Kyng (S) None
Dr Ramiro Augusto Lafuente The University of Queensland
Dr Bishnu Lamichhane The University of Newcastle
Dr Guillaume Laplante-Anfossi The University of Melbourne
Mr Tomas Lasic Latimer (S) The University of Sydney
Miss Anthia Le (S) The University of Queensland
Dr Ngan Le Monash University
Thomas Le Fils The University of Sydney

Dr Quoc Thong Le Gia University of New South Wales
Dr Orlane Le Quellennec (S) None
Mrs Miriam Lees MANSW
Mr Nicol Leong (S) UNSW Canberra
Dr Paul Charles Leopardi Australian National University
Mr Thomas Lesgourgues (S) UNSW Sydney
Dr Jessica Wai Yin Leung Monash University

17



List of Registrants

Susan Lever None
Prof Guoyin Li University of New South Wales
Dr Ji Li Macquarie University
Dr Libo Li University of New South Wales
Miss Yuxuan Li (S) The University of Melbourne
Mr Vincent Liang (S) The University of Melbourne
Mr Hongzhi Liao (S) UNSW Sydney
Assoc Prof Anthony Licata Australian National University
Dr Joan Licata Australian National University
Dr Anita Liebenau UNSW Sydney
Mr Alexander Lim (S) The University of Queensland
Mr Kevin Limanta (S) University of New South Wales
Mr Damian Lin (S) The University of Sydney
Dr Scott Boivin Lindstrom Curtin University
Prof Benoit Liquet None
Dr Jiakun Liu University of Wollongong
Ms SHIDAN LIU (S) Monash University
Dr Ian Lizarraga The University of Sydney
Ms Jimeng Lu (S) None
Stanley Luk (S) The University of Sydney

Mr Sean Lynch (S) UNSW Sydney
Dr Mengfan Lyu University of Technology Sydney
Marshall Ma None

Mr Yilin Ma (S) Australian National University
Mrs Achini Erandi Madduma Wellalage (S) The University of Melbourne
Dr Yuki Maehara Kyushu University
Mr Arunmaran Mahenthiram (S) University of South Australia
Mr Thomas Malliaras Gavrielatos (S) The University of Sydney
Miss Karen Man None
Dr Daniel Francis Mansfield University of New South Wales
Dr Greg Markowsky Monash University
Miss Ada Masters (S) University of Wollongong
Mr Anant Mathur (S) UNSW Sydney
Assoc Prof Dmytro Matsypura The University of Sydney
Dr Angus McAndrew Australian National University
Mr Harry Ros McArthur (S) The University of Melbourne
Prof James McCoy The University of Newcastle
Prof Mark Joseph McGuinness Victoria University of Wellington
Ms Simone McKay None
Damien McLeod (S) The University of Sydney

Dr Peter McNamara The University of Melbourne
Assoc Prof Mike Meylan The University of Newcastle
Ms Amanda Michels Redlands Cremorne
Mr Adrian Miranda (S) Macquarie University
Dr Lewis Mitchell The University of Adelaide
Assoc Prof Fatemah Mofarreh Princess Nourah bint Abdulrahman University
Mr Ringo Mok Sydney Science College
Dr Sarat Babu Moka Macquarie University
Mr James Morgan (S) The University of Sydney
Mr Jonathan Mui (S) The University of Sydney
Mr Dean Muir (S) Australian National University
Dr Alexander Mundey University of Wollongong
Dr Mitchell Murnane None
Mr Csaba Nagy University of Glasgow
Mr GyeongHyeon Nam (S) The University of Queensland
Dr Kihun Nam Monash University
Prof Amnon Neeman Australian National University
Dr Max Nendel Bielefeld University
Dr Yerlan Nessipbayev (S) University of New South Wales

18



List of Registrants

Mr Jack William Neubecker (S) The University of Queensland
Dr Zoltan Neufeld The University of Queensland
Mr Joseph Newton (S) The University of Sydney
Dr Abraham Ng University of Wollongong
Mrs Lien Nguyen (S) RMIT University
Dr Trang Thi Thien Nguyen (S) Monash University
Dr Tuan-Minh Nguyen Monash University
Dr James Ashton Nichols Australian National University
Mr Dion Nikolic (S) UNSW Canberra
Dr Matthew Cody Nitschke The University of Sydney
Mr Aden Northcote (S) None
Mr Jeremy Nugent (S) University of New South Wales
Ms Madeline Nurcombe (S) The University of Queensland
Dr Terence O’Kane CSIRO
Dr Benjamin Odgers None
Assoc Prof Andriy Olenko La Trobe University
Prof Daniel Oron The University of Sydney
Dr Judy-anne Osborn Monash University
Dr Alessandro Ottazzi University of New South Wales
Dr Morteza Oveisiha international imam khomeini
Dr Azeef Muhammed Parayil Ajmal University of Western Sydney
Assoc Prof Alison Parker University of Leeds
Ms Belinda Parker Australian Education Research Organisation
Dr Bregje Pauwels The University of Sydney
Prof Spiridon Penev UNSW Sydney
Dr Richard Pennifold None
Mr David Perrella (S) The University of Western Australia
Miss Jordan Pertile (S) University of the Sunshine Coast
Mr Johnson Phosavanh (S) The University of Sydney
Dr Lisa Piccirillo MIT
Dr Adam Piggott Australian National University
Mx João Vitor Pinto e Silva (S) The University of Newcastle
Dr Giorgio Poggesi The University of Western Australia
Mr Xavier Poncini (S) The University of Queensland
Dr Pierre Portal Australian National University
Dr Artem Pulemotov The University of Queensland
Prof Jessica Purcell Monash University
Ms Jia Jia Qian (S) Monash University
Assoc Prof Youming Qiao University of Technology Sydney
Mr Cheng Qu (S) The University of Sydney
Mr Hoel Queffelec CNRS
Dr Milena Radnovic The University of Sydney
Dr Maliha Rashid International Islamic University
Dr Christopher Raymond The Australian National University
Dr Lawrence Reeves The University of Melbourne
Dr Colin David Reid The University of Newcastle
Mr Kieran Ricardo (S) None
Dr Janosch Rieger Monash University
Dr David Roberts The University of Adelaide
Mrs Jann Roberts (S) University of New South Wales
Prof John Roberts University of New South Wales
Dr Lindon Roberts The University of Sydney
Dr Gavin Robertson (S) UNSW Sydney
Mr Pieter Roffelsen The University of Sydney
Dr Anna Romanov UNSW Sydney
Dr Vera Roshchina UNSW Sydney
Dr Jan Rozendaal Institute of Mathematics, Polish Academy of Sciences
Assoc Prof Ricardo Ruiz Baier Monash University
James Rutner None

19



List of Registrants

Mr Jackson Ryder (S) UNSW Sydney
Assoc Prof Leanne Rylands Western Sydney University
Dr Makiko Sasada University of Tokyo
Dr James Saunderson Monash University
Dr Thomas Scheckter UNSW Sydney
Prof Anne Schilling University of California, Davis
Prof Gerd Schmalz University of New England
Ryan Seelig (S) UNSW Sydney

Dr Morteza Shahpari The University of Adelaide
Dr Amanda Shaker La Trobe University
Ms Himani Sharma Macquarie University
Ms Thanom Shaw SCEGGS Darlinghurst
Mr Jordan Shaw-Carmody (S) The University of Newcastle
Mr Brock Sherlock (S) University of New South Wales
Dr Alexander Sherman The University of Sydney
Dr Nikita Shulga (S) La Trobe University
Prof Harvinder Sidhu University of New South Wales
Dr Adam Sikora Macquarie University
Prof Aidan Sims University of Wollongong
Mr Chandan Singh (S) The University of Melbourne
Dr Komal Singla Chandigarh University
Dr Matthew Paul Skerritt RMIT University
Miss Jessica Slegers (S) The University of Sydney
Prof Ian Sloan University of New South Wales
Miss Rebecca Smith The University of Newcastle
Prof Kate Smith-Miles The University of Melbourne
Mr Agus Soenjaya (S) University of New South Wales
Dr Gerry Sozio None
Dr Jonathan Spreer The University of Sydney
Davide Spriano University of Oxford

Miss Abirami Srikumar (S) UNSW Sydney
Dr Eva Stadler UNSW Sydney
Mr James Stanfield (S) The University of Queensland
Ms Valeriia Starichkova (S) UNSW Canberra
Prof Yury Stepanyants University of Southern Queensland
Mr John Stewart (S) The University of Melbourne
Mr Kurt Stoeckl (S) The University of Melbourne
Mr Alan Stoneham (S) UNSW Sydney
Dr Oleg Styrt Lomonosov Moscow State University
Dr Lecheng Su (S) Monash University
Dr Nicole Sutherland The University of Sydney
Lasse Sweetland (S) The University of Sydney

Dr Arman Taghavi-Chabert University of Warsaw
Mrs Sona Taheri Royal Melbourne Institute of Technology
Dr Behrouz Taji UNSW Sydney
Dr Matthew Tam The University of Melbourne
Mr Gang Tang (S) University of Technology Sydney
Mr Kelvin Tang (S) None
Prof Qihe Tang University of New South Wales
Dr Daniel Tanios None
Mr Stuart Tarrant Southern Cross School of Distance Education
Prof Peter Gerrard Taylor The University of Melbourne
Prof Natalie Thamwattana The University of Newcastle
Assoc Prof Anne Thomas The University of Sydney
Mx Em Thompson (S) Monash University
Mr Jack Thompson (S) The University of Western Australia
Prof Chris Tisdell University of New South Wales
Mr Max Tobin (S) The University of Sydney
Dr Stephan Tornier The University of Newcastle

20



List of Registrants

Dr Kane Townsend University of Technology Sydney
Mr William Trad (S) The University of Sydney
Dr Lan Tran UNSW Sydney
Prof Thanh Tran University of New South Wales
Assoc Prof Timothy Trudgian UNSW Canberra
Miss Deirdre Truong None
Mx Daniel Tubbenhauer The University of Sydney
Prof Warwick Tucker Monash University
Dr Laura Tuohilampi UNSW Sydney
Mr Daniel Uteda (S) The University of Melbourne
Prof Enrico Valdinoci The University of Western Australia
Dr Teun van Nuland UNSW Sydney
Dr Geetika Verma RMIT University
Dr Mircea Voineagu University of New South Wales
Ms Thao Vu Clancy Catholic College
Hui Min Wang None

Ms Jie Wang (S) Federation University Australia
Prof Ole Warnaar The University of Queensland
Dr Michael Greg Watson University of New South Wales
Mr Bailey Whitbread (S) The University of Queensland
Mr Ian Whiteway St Andrew’s Cathedral School
Mr Dilshan Wijesena (S) University of New South Wales
Miss Chloe Wilkins (S) The University of Newcastle
Ms Tilda Wilkinson-Finch (S) The University of Sydney
Prof Geordie Williamson The University of Sydney
Prof George Willis The University of Newcastle
Ms Sinead Wilson (S) The Australian National University
Mr Hosea Wondo (S) The University of Sydney
Dr Caroline Wormell CNRS
Miss Shonaugh Wright (S) Victoria University of Wellington
Dr binghao wu (S) None
Dr Chenyan Wu The University of Melbourne
Dr Haotian Wu The University of Sydney
Mr Hongyi Wu (S) The University of Queensland
Ms Jiahao Wu (S) Monash University
Mr Peter Wu (S) University of New South Wales
Mr Victor Wu (S) The University of Sydney
Prof Aihua Xia The University of Melbourne
Mr Chenchen Xing (S) The University of Melbourne
Assoc Prof Oded Yacobi The University of Sydney
Dr Andrew Yang (S) UNSW Canberra
Dr David Yost Federation University Australia
Dr Po-Lam Yung The Australian National University
Mrs Isnie Yusnitha (S) University of Wollongong
Mr Emilien Zabeth (S) Université Clermont Auvergne
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Sessions

Plenary Lectures in Central Lecture Block 7

B Tue 6 December

11:00 Lisa Piccirillo (MIT)
Exotic phenomena in 4-dimensional topology

CLB7 (p. 86)

17:00 Serena Dipierro (The University of Western Australia)
An expedition into the realm of nonlocal minimal surfaces

CLB7 (p. 84)

B Wed 7 December

09:00 Mark Joseph McGuinness (Victoria University of Wellington)
The bauxite is in the microwave - where industry meets mathematics

CLB7 (p. 85)

10:45 Michael Donovan and Judy-anne Osborn (La Trobe University and Monash University)
A Journey on the Maths Trail, eluding the Bunyip

CLB7 (p. 84)

B Thu 8 December

09:00 Frank Calegari (University of Chicago)
Number Theory and the Langlands Program

CLB7 (p. 84)

10:30 Makiko Sasada (University of Tokyo)
Yang-Baxter maps and independence preserving property

CLB7 (p. 86)

11:30 Nigel Higson (Pennsylvania State University)
Hypoelliptic equations and geometry

CLB7 (p. 85)

B Fri 9 December

09:00 Anne Schilling (University of California, Davis)
The mystery of plethysm coefficients

CLB7 (p. 86)

10:30 Martin Bridson (The University of Oxford)
Finite shadows of infinite groups and the geometry of 3-dimensional manifolds

CLB7 (p. 84)

11:30 Lewis Mitchell (The University of Adelaide)
Data science and mathematical modelling

CLB7 (p. 85)
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2. Applied and Industrial Mathematics

Session 2: Applied and Industrial Mathematics

Organisers: Mark Nelson, Harvinder Sidhu, Simon Watt

Contributed Talks

B Tue 6 December

13:00 Len Patrick Dominic Garces (University of New South Wales)
A Numerical Approach to Pricing Exchange Options under Stochastic Volatility and
Jump-Diffusion Dynamics

JG LG21 (p. 87)

13:30 Chenchen Xing (The University of Melbourne)
Estimating customer valuation in a service system with unobserved balking

JG LG21 (p. 89)

14:00 Jiahao Wu (Monash University)
American Option Pricing and Hedging

JG LG21 (p. 89)

14:30 Quanling Deng (The Australian National University)
Multi-scale modeling of Arctic sea ice floes

JG LG21 (p. 87)

B Wed 7 December

13:00 Mike Meylan (The University of Newcastle)
Flexural Gravity Wave Scattering with Compression

JG LG21 (p. 88)

13:30 Natalie Thamwattana (The University of Newcastle)
A variational model for metal folding

JG LG21 (p. 88)

14:00 Vassili Kitsios (CSIRO)
QuickClim: A machine learning solution to generating climate projections of
arbitrary user-defined emissions pathways

JG LG21 (p. 87)

14:30 Terence O’Kane (CSIRO)
climate prediction via entropy optimal machine learning

JG LG21 (p. 88)
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3. Category Theory, Homotopy Theory, and K-Theory

Session 3: Category Theory, Homotopy Theory, and K-Theory

Organisers: Christian Haesemeyer, Stephen Lack, Marcy Robertson, Mircea Voineagu

Keynote Talks

B Fri 9 December

13:30 Amnon Neeman (Australian National University)
Metric techniques for triangulated categories

JG LG19 (p. 91)

Contributed Talks

B Tue 6 December

13:00 Kurt Stoeckl (The University of Melbourne)
A Koszul Operad Governing Wheeled Props

JG LG19 (p. 92)

13:30 Bill Deng (UNSW Sydney)
About RO(C2 x C2)-graded cohomology

JG LG19 (p. 90)

14:00 Chandan Singh (The University of Melbourne)
Categorical Structures of Virtual Tangles

JG LG19 (p. 92)

15:30 Alexander Clark (The University of Melbourne)
Classifying t-structures on tensor-triangulated categories

JG LG19 (p. 89)

16:00 Adrian Miranda (Macquarie University)
Semi-strictification in low dimensions
JG LG19 (p. 91)

B Thu 8 December

13:30 David Roberts (The University of Adelaide)
Low-dimensional higher geometry: a case study

JG LG19 (p. 91)

14:00 Guillaume Laplante-Anfossi (The University of Melbourne)
Categorical coherence, polytopes and Koszul duality

JG LG19 (p. 90)

14:30 Soichiro Fujii (Macquarie University)
The oplax limit of an enriched category

JG LG19 (p. 90)

15:00 Yuki Maehara (Kyushu University)
Coinductive equivalences in algebraic weak ω-categories

JG LG19 (p. 91)

B Fri 9 December

14:30 Mircea Voineagu (University of New South Wales)
Bredon motivic cohomology ring of complex numbers

JG LG19 (p. 92)

15:30 Peter Donovan (None)
A Comment on Grothendieck’s Proposed EGA X and EGA XI

JG LG19 (p. 90)
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4. Combinatorics

Session 4: Combinatorics

Organisers: Catherine Greenhill, Anita Liebenau

Keynote Talks

B Tue 6 December

13:00 John Bamberg (The University of Western Australia)
The Synchronisation Hierarchy for Permutation Groups and Related Combinatorial
Problems
MB LG02 (p. 93)

Contributed Talks

B Tue 6 December

14:00 Dickson Annor (La Trobe University)
Negami’s conjecture for covers of small ply

MB LG02 (p. 93)

14:30 Aidan Gentle (Monash University)
A polynomial construction of perfect sequence covering arrays

MB LG02 (p. 94)

15:30 Thomas Lesgourgues (UNSW Sydney)
Tools for asymmetric Ramsey Theory

MB LG02 (p. 95)

16:00 Rui Zhang (Monash University)
The recent developments of dependency graphs

MB LG02 (p. 96)

16:30 Ziwen Zhong (Monash University)
Convergence to Pure Nash Equilibria

MB LG02 (p. 96)

B Wed 7 December

13:00 Yuxuan Li (The University of Melbourne)
The second largest eigenvalue of normal Cayley graphs on symmetric groups
generated by cycles

MB LG02 (p. 95)

13:30 Badriah AL-Juaid (La Trobe University)
Coloring edges of a complete graph

MB LG02 (p. 92)

14:00 Zhi Yee Chng (UNSW Sydney)
On the Ramsey numbers for the tree graphs versus certain generalised wheel graphs

MB LG02 (p. 94)

14:30 Jie Wang (Federation University Australia)
Polytopes with excess degree between d+1 and 2d-6

MB LG02 (p. 96)

15:30 Jack William Neubecker (The University of Queensland)
Almost resolvable duplicated Steiner triple systems

MB LG02 (p. 95)

16:00 Yudhistira Andersen Bunjamin (UNSW Sydney)
There are exactly twenty-two 4-GDDs of type 3562

MB LG02 (p. 93)

16:30 Samuel Barton (The University of Queensland)
Hypergraph Models with Application

MB LG02 (p. 93)
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4. Combinatorics

B Thu 8 December

13:30 Andrew Francis (Western Sydney University)
Sandwiches, eggs, and trees: phylogenetic trees and partitions of finite sets

MB LG02 (p. 94)

14:00 Youming Qiao (University of Technology Sydney)
Matrix spaces as a linear algebraic analogue of graphs: extremal, probabilistic, and
enumerative problems

MB LG02 (p. 95)

14:30 Maria Carmen Amarra (The University of Western Australia)
Block-transitive, s-chain imprimitive 2-designs

MB LG02 (p. 92)

15:00 James East (Western Sydney University)
Heights of congruence lattices of semigroups and acts

MB LG02 (p. 94)
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5. Computational Mathematics

Session 5: Computational Mathematics

Organisers: Bishnu Lamichhane, Quoc Thong Le Gia

Keynote Talks

B Wed 7 December

15:30 Vivien Challis (Queensland University of Technology)
Computational structural optimisation of piezoelectric materials

MB G3 (p. 97)

B Fri 9 December

14:00 Dingxuan Zhou (The University of Sydney)
Mathematical Theory of Structured Deep Neural Networks

MB G3 (p. 102)

Contributed Talks

B Tue 6 December

13:00 Abirami Srikumar (UNSW Sydney)
Approximating distribution functions in uncertainty quantification using quasi-Monte
Carlo methods
MB G3 (p. 102)

13:30 Elizabeth Harris (The University of Newcastle)
Adaptive batch strategy using a leverage score based initialisation for calculating the
minimum volume covering ellipsoid

MB G3 (p. 98)

14:30 Hridya Dilip (Monash University)
Space-Time Aggregated Finite Element Methods for Time-Dependent Problems on
Moving Domains

MB G3 (p. 97)

15:30 Jia Jia Qian (Monash University)
A polyhedral discrete de Rham numerical scheme for the Yang–Mills equations

MB G3 (p. 100)

16:00 Kieran Ricardo (None)
Conservation and stability in a continuous/discontinuous Galerkin shallow water
model
MB G3 (p. 100)

16:30 Bishnu Lamichhane (The University of Newcastle)
Local Projection Stabilisation Using Biorthogonal Systems

MB G3 (p. 99)

B Wed 7 December

13:00 Agus Soenjaya (University of New South Wales)
Landau-Lifshitz-Baryakhtar equation in a bounded domain

MB G3 (p. 101)

13:30 Sandra Jeyakumar (Australian National University)
A structure-preserving approach to simulating Hamiltonian systems with dissipation

MB G3 (p. 99)

14:00 Dean Muir (Australian National University)
Stable and accurate method for simulating the Anisotropic Diffusion in toroidally
confined magnetic fields

MB G3 (p. 100)
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5. Computational Mathematics

14:30 Tiangang Cui (Monash University)
Intrinsic Subspaces of High-Dimensional Inverse Problems and Where to Find Them

MB G3 (p. 97)

16:30 Janosch Rieger (Monash University)
Generalised Gearhart-Koshy acceleration for the Kaczmarz method

MB G3 (p. 100)

B Thu 8 December

13:30 Kenneth Duru (The Australian National University)
Stability analysis of the perfectly matched layer for the elastic wave equation in
layered media

MB G3 (p. 98)

14:00 Tareq Alodat (University of New South Wales)
On approximation for time-fractional stochastic diffusion equations on the unit sphere

MB G3 (p. 96)

14:30 Quoc Thong Le Gia (University of New South Wales)
Removing the mask – reconstructing a scalar field on the sphere from a masked field

MB G3 (p. 99)

B Fri 9 December

13:30 Markus Hegland (Australian National University)
Matrix approximation using column sampling, the wedge product and Cauchy-Binet

MB G3 (p. 99)

15:30 Ricardo Ruiz Baier (Monash University)
New mixed finite element methods for the coupled Stokes/Poisson-Nernst-Planck
equations in Banach spaces

MB G3 (p. 101)

16:00 Alexander Gilbert (University of New South Wales)
Density estimation using quasi-Monte Carlo methods with smoothing by
preintegration

MB G3 (p. 98)
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6. Dynamical Systems and Ergodic Theory

Session 6: Dynamical Systems and Ergodic Theory

Organisers: Jason Atnip, Gary Froyland, Cecilia Gonzalez-Tokman

Contributed Talks

B Tue 6 December

13:00 Michael Baake (Bielefeld University)
On some dynamical systems of number-theoretic origin

MB G5 (p. 102)

13:30 David Perrella (The University of Western Australia)
Global symmetries of divergence-free fields with first integrals

MB G5 (p. 105)

14:00 Mitchell Curran (The University of Sydney)
Counting eigenvalues in Hamiltonian systems via the Maslov index

MB G5 (p. 102)

14:30 Milena Radnovic (The University of Sydney)
Billiard games and books

MB G5 (p. 105)

B Wed 7 December

13:00 Andy Hammerlindl (Monash University)
Quantitative mixing for non-compact skew-products

MB G5 (p. 104)

13:30 Caroline Wormell (CNRS)
Decay of correlations for conditional measures and some applications

MB G5 (p. 106)

14:00 Scott Boivin Lindstrom (Curtin University)
Dynamics-driven meta algorithms for operator splitting

MB G5 (p. 104)

14:30 Holger Dullin (The University of Sydney)
Stability of a Lightsail

MB G5 (p. 103)

15:30 John Roberts (University of New South Wales)
Critical curves of rotations with binary symbolic dynamics

MB G5 (p. 105)

16:00 Anthony Dooley (University of Technology, Sydney)
Non-singular actions of amenable groups

MB G5 (p. 103)

16:30 Eric William Hester (University of California Los Angeles)
How does geometry affect boundary layers?

MB G5 (p. 104)

B Fri 9 December

13:30 Warwick Tucker (Monash University)
Lower bounds on the Hausdorff dimensions of Julia sets
MB G5 (p. 105)

14:00 Ian Lizarraga (The University of Sydney)
Spectral stability of shock-fronted travelling waves in reaction nonlinear-diffusion
PDEs
MB G5 (p. 104)

14:30 Nathan Duignan (The University of Sydney)
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6. Dynamical Systems and Ergodic Theory

Distinguishing Between Regular and Chaotic Orbits of Flows by the Weighted
Birkhoff Average

MB G5 (p. 103)
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7. Equity, Diversity and Inclusion in Mathematics

Session 7: Equity, Diversity and Inclusion in Mathematics

Organisers: Len Patrick Dominic Garces

Contributed Talks

B Tue 6 December

15:30 Yudhistira Andersen Bunjamin (UNSW Sydney)
The other audience of mathematics outreach
CLB4 (p. 106)
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8. Functional Analysis, Operator Algebras, and Noncommutative Geometry

Session 8: Functional Analysis, Operator Algebras, and Noncommutative
Geometry

Organisers: Nathan Brownlowe, Alexander Mundey

Keynote Talks

B Tue 6 December

13:00 Nigel Higson (Pennsylvania State University)
C*-algebras, nilpotent groups and hypoelliptic operators

CLB1 (p. 109)

Contributed Talks

B Tue 6 December

14:00 Alan Stoneham (UNSW Sydney)
The Type (B) Problem for Well-bounded Operators

CLB1 (p. 111)

14:30 Thomas Futcher (University of Wollongong)
A study of discrete and integral transforms with logarithmic separable kernels.

CLB1 (p. 108)

15:30 Rodrigo Frausino (University of Wollongong)
Reconstruction of Topological Graphs

MB G6 (p. 108)

15:30 Dilshan Wijesena (University of New South Wales)
Jones’ Representations of Thompson’s Groups not Induced by Finite-Dimensional
Ones
CLB1 (p. 112)

16:00 Eva-Maria Hekkelman (UNSW Sydney)
Density of states and Roe’s index theorem

CLB1 (p. 109)

16:00 Isnie Yusnitha (University of Wollongong)
A Gauge-Invariant Uniqueness Theorem for a Self-Similar Groupoid

MB G6 (p. 113)

16:30 Ada Masters (University of Wollongong)
Strange tori: unbounded KK-theory for crossed products by diffeomorphisms

MB G6 (p. 109)

16:30 Hongyin Zhao (University of New South Wales)
Diagonality modulo hybrid Lorentz-(p, 1) ideals in semi-finite factors

CLB1 (p. 113)

B Wed 7 December

13:00 Malcolm Jones (Victoria University of Wellington)
A filter approach to groupoids

CLB1 (p. 109)

13:30 Shonaugh Wright (Victoria University of Wellington)
Minimal inclusions of groupoid C∗-algebras

CLB1 (p. 112)

14:00 Max Carter (The University of Newcastle)
The type I problem for tree automorphism groups

CLB1 (p. 107)

14:30 Victor Wu (The University of Sydney)
K-theory of crossed products associated to group actions on trees
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8. Functional Analysis, Operator Algebras, and Noncommutative Geometry

CLB1 (p. 112)

15:30 Nathan Brownlowe (The University of Sydney)
Self-similar quantum groups

MB G6 (p. 107)

15:30 Yerlan Nessipbayev (University of New South Wales)
Compactness criteria in symmetric quasi-Banach operator spaces

CLB1 (p. 110)

16:00 Jonathan Mui (The University of Sydney)
Positivity, spectrum and stability

CLB1 (p. 110)

16:00 Aidan Sims (University of Wollongong)
Duality for self-similar actions of groupoids

MB G6 (p. 111)

16:30 Anna Duwenig (University of Wollongong)
The Zappa-Szép product of a Fell bundle by a groupoid

MB G6 (p. 108)

16:30 Jimeng Lu (None)
Translation invariant operators on noncommutative spaces

CLB1 (p. 109)

B Thu 8 December

13:30 Arnaud Brothier (UNSW Sydney)
Forest-skein groups

CLB1 (p. 106)

14:00 David Yost (Federation University Australia)
Strictly convex Banach algebras

CLB1 (p. 113)

14:30 Ian Doust (University of New South Wales)
Some problems in `1 embeddings

CLB1 (p. 107)

15:00 Michael Cowling (University of New South Wales)
Noncommutative Lp spaces

CLB1 (p. 107)

B Fri 9 December

13:30 Abraham Ng (University of Wollongong)
Optimal rates of decay in the Katznelson-Tzafriri theorem for operators on Hilbert
spaces

CLB1 (p. 110)

14:00 Sean Harris (The Australian National University)
Non-commutative metric spaces and fractals therein

CLB1 (p. 108)

14:30 Geetika Verma (RMIT University)
Weaving frames linked with fractal convolutions

CLB1 (p. 111)

15:30 Thomas Scheckter (UNSW Sydney)
Fourier Analysis for Noncommutative Profinite Groups

CLB1 (p. 110)

16:00 Teun van Nuland (UNSW Sydney)
Spotting multiple operator integrals in nature

CLB1 (p. 111)
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9. Geometry with Symmetries

Session 9: Geometry with Symmetries

Organisers: Owen Dearricott, Ramiro Augusto Lafuente

Keynote Talks

B Thu 8 December

14:00 Rod Gover (University of Auckland)
Conformal curves and submanifolds, distinguished submanifolds, and integrability

JG LG21 (p. 114)

Contributed Talks

B Tue 6 December

15:30 Gerd Schmalz (University of New England)
Semiflat elliptic CR manifolds and a hypergeometric function

JG LG21 (p. 115)

16:00 Vladimir Jakovljevic (The University of Sydney)
Confocal Families of Quadrics on Hyperboloids in Pseudo-Euclidean Spaces

JG LG21 (p. 114)

16:30 Alessandro Ottazzi (University of New South Wales)
CR embeddings of nilpotent Lie groups.

JG LG21 (p. 114)

B Wed 7 December

15:30 James Stanfield (The University of Queensland)
Recent progress on the curvatures of Gauduchon connections

JG LG21 (p. 115)

16:00 Arman Taghavi-Chabert (University of Warsaw)
Perturbations of Fefferman’s conformal structures
JG LG21 (p. 115)

16:30 Hosea Wondo (The University of Sydney)
Continuity Method on Generallised Hirezbrunch Surfaces

JG LG21 (p. 115)

B Thu 8 December

13:30 Emma Carberry (The University of Sydney)
The least deformable soap bubble tori

JG LG21 (p. 113)

15:00 Paul Bryan (Macquarie University)
Prescribed curvature equations via flows

JG LG21 (p. 113)

B Fri 9 December

13:30 Haotian Wu (The University of Sydney)
The second Robin eigenvalue in noncompact rank-1 symmetric spaces

CLB7 (p. 116)

14:00 Kwok-Kun Kwong (University of Wollongong)
Effect of the average scalar curvature on Riemannian manifolds

CLB7 (p. 114)
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10. Groups and Their Actions

Session 10: Groups and Their Actions

Organisers: Adam Piggott, Kane Townsend

Keynote Talks

B Fri 9 December

13:30 Giles Gardam (University of Muenster)
What makes surfaces special?

MB G6 (p. 117)

Contributed Talks

B Tue 6 December

13:00 Roman Gorazd (The University of Newcastle)
Unfolding trees and their almost structure

MB G6 (p. 117)

13:30 João Vitor Pinto e Silva (The University of Newcastle)
Elementary topological groups

MB G6 (p. 119)

14:00 Ryan Seelig (UNSW Sydney)
Simplicity of forest-skein groups

MB G6 (p. 120)

14:30 Christian De Nicola Larsen (UNSW Sydney)
On Groups Constructed Using Jones’ Technology

MB G6 (p. 116)

B Wed 7 December

13:00 Joseph Newton (The University of Sydney)
Classifying quotients on Coxeter groups by isomorphism in Bruhat order

MB G6 (p. 118)

13:30 Matthias Fresacher (Western Sydney University)
Higher Dimensional Partition Monoids

MB G6 (p. 117)

14:00 Eden Danielsen-Jensen (University of the Sunshine Coast)
A revised introduction for the base semisimple class

MB G6 (p. 116)

14:30 Ellen Hammatt (Victoria University of Wellington)
Punctually 1-Decidable Presentations of Boolean Algebras

MB G6 (p. 117)

B Thu 8 December

13:30 Colin David Reid (The University of Newcastle)
Multiple transitivity except for a system of imprimitivity

MB G6 (p. 119)

14:00 Murray Elder (University of Technology Sydney)
k-geodetic groups

MB G6 (p. 116)

14:30 Michal Ferov (The University of Newcastle)
New examples of vertex-transitive graphs of infinite degree with locally compact
automorphism groups

MB G6 (p. 117)

15:00 Stephan Tornier (The University of Newcastle)
Compatibility cocycles of finite permutation groups
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10. Groups and Their Actions

MB G6 (p. 120)

B Fri 9 December

14:30 Anne Thomas (The University of Sydney)
Divergence, thickness and hypergraph index for general Coxeter groups

MB G6 (p. 120)

15:30 Youming Qiao (University of Technology Sydney)
General linear groups acting on tensors

MB G6 (p. 119)

16:00 Scott Boivin Lindstrom (Curtin University)
Using optimisation and geometry to find automorphism groups for cones

MB G6 (p. 118)

16:30 Azeef Muhammed Parayil Ajmal (University of Western Sydney)
Structure of regular-* semigroups

MB G6 (p. 118)
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11. Harmonic Analysis and Hyperbolic PDEs

Session 11: Harmonic Analysis and Hyperbolic PDEs

Organisers: Anh Bui, Zihua Guo, Ji Li

Keynote Talks

B Tue 6 December

15:30 Michael Cowling (University of New South Wales)
Finite propagation speed

MB G5 (p. 121)

16:15 Enrico Valdinoci (The University of Western Australia)
Dispersive properties of a model inspired by peridynamics

MB G5 (p. 123)

Contributed Talks

B Wed 7 December

13:00 Dangyang He (Macquarie University)
Endpoint estimate for Riesz transform on manifolds with ends

CLB7 (p. 122)

13:30 Arunmaran Mahenthiram (University of South Australia)
New h-functions and g-functions of simply connected regions

CLB7 (p. 122)

14:00 Antoine Gansemer (Australian National University)
Quantum variance of chaotic Laplacian eigenfunctions in the high energy limit.

CLB7 (p. 121)

14:30 Zijun Chen (Monash University)
Local well-posedness of the mKdV equation in general Fourier-Lebesgue spaces

CLB7 (p. 120)

15:30 Serena Dipierro (The University of Western Australia)
The (fractional) Malmheden Theorem

CLB7 (p. 121)

16:00 Po-Lam Yung (The Australian National University)
A short proof for decoupling for the moment curve

CLB7 (p. 124)

16:30 Joseph Feneuil (Australian National University)
Comparison of Green functions and smooth distances

CLB7 (p. 121)

B Thu 8 December

13:30 Adam Sikora (Macquarie University)
Atomic decomposition of Hardy spaces associated with a self-adjoint operators

MB G5 (p. 123)

14:00 Himani Sharma (Macquarie University)
Vertical Maximal Functions on Manifolds with Ends
MB G5 (p. 123)

14:30 Pierre Portal (Australian National University)
Hardy spaces for wave equations

MB G5 (p. 122)

15:00 Jan Rozendaal (Institute of Mathematics, Polish Academy of Sciences)
Local smoothing and Hardy spaces for Fourier integral operators

MB G5 (p. 123)
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12. Indigenising University Mathematics

Session 12: Indigenising University Mathematics

Organisers: Michael Donovan, Judy-anne Osborn

Contributed Talks

B Wed 7 December

13:00 Michael Donovan and Judy-anne Osborn (La Trobe University and Monash University)
Indigenizing University Mathematics Discussion Forum

JG LG19 (p. 124)
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13. Mathematical Biology

Session 13: Mathematical Biology

Organisers: Alice Cleynen, Dietmar Oelz

Contributed Talks

B Tue 6 December

13:00 Anthia Le (The University of Queensland)
The Relationship between Grandmother Care and the Origin of Menopause

MB LG30 (p. 125)

13:30 Orlane Le Quellennec (None)
Maternal exposure to ambient air pollution and placental epigenetic aging:
Developing a new clock and estimating associations

MB LG30 (p. 125)

14:00 Alsubaie Faris Saad (The University of Queensland)
Modelling of Tissue Invasion in Epithelial Monolayers

MB LG30 (p. 124)

14:30 Brock Sherlock (University of New South Wales)
A Distance Measure to Compare Time Evolving Distributions with Discrete
Observations
MB LG30 (p. 126)

B Thu 8 December

13:30 Matthew Cody Nitschke (The University of Sydney)
Evolution of human pair bonds as a consequence of male-biased mating sex ratios?

MB LG30 (p. 126)

14:00 Edward Hancock (The University of Sydney)
A dual-clock-driven model emulating the effects of either Ano1 or IP3R knock-out on
lymphatic muscle cell pace-making

MB LG30 (p. 124)

14:30 Eva Stadler (UNSW Sydney)
Passive antibody treatment for SARS-CoV-2: dose-dependent therapeutic efficacy
and prophylactic protection

MB LG30 (p. 126)
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14. Mathematical Physics

Session 14: Mathematical Physics

Organisers: Jonathan Kress, Milena Radnovic

Contributed Talks

B Tue 6 December

15:30 Cheng Qu (The University of Sydney)
Extended criticality in deep neural networks

MB LG30 (p. 129)

16:00 Jan De Gier (The University of Melbourne)
Transition probabilities and expectation values for multi-species exclusion processes

MB LG30 (p. 127)

16:30 Fatemah Mofarreh (Princess Nourah bint Abdulrahman University)
General Relativistic Space-Time with η1-Einstein Metrics

MB LG30 (p. 128)

B Wed 7 December

13:00 Norman Do (Monash University)
The topological vertex and its symmetries

MB LG30 (p. 127)

13:30 Tomas Lasic Latimer (The University of Sydney)
On the q-Riemann Hilbert Problem and its application to q-orthogonal polynomials

MB LG30 (p. 128)

14:00 Xavier Poncini (The University of Queensland)
Towards continuous representations of Thompson groups Tk
MB LG30 (p. 128)

15:30 Harini Desiraju (The University of Sydney)
Tau-functions on the torus as Fredholm determinants and consequences

MB LG30 (p. 127)

16:00 Madeline Nurcombe (The University of Queensland)
The Ghost Algebra

MB LG30 (p. 128)

16:30 Joshua Holroyd (The University of Sydney)
Asymptotic analysis of q-Painlevé II near an arbitrary point

MB LG30 (p. 127)

B Fri 9 December

13:30 Nalini Joshi (The University of Sydney)
Hearing a discrete drum

MB LG30 (p. 127)

14:00 Christopher Raymond (The Australian National University)
Unifying Galilean W-algebras

MB LG30 (p. 129)

14:30 Pieter Roffelsen (The University of Sydney)
On q-Painlevé VI and the Geometry of Segre Surfaces

MB LG30 (p. 129)
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15. Mathematics Education

Session 15: Mathematics Education

Organisers: Carolyn Kennett, Greg Oates, Jann Roberts, Leesa Sidhu, Chris Tisdell, Laura Tuohil-
ampi

Contributed Talks

B Tue 6 December

13:00 Rebecca Smith (The University of Newcastle)
Changes seen to mathematical assessments post Covid-19

MB G4 (p. 131)

13:30 Adam Piggott (Australian National University)
Voice feedback for weekly assignments is easy to use and just as effective

MB G4 (p. 130)

14:00 Laurence Field (Australian National University)
A novel syntax for automated processing of mathematical expressions

MB G4 (p. 130)

14:30 Kim Beswick (University of New South Wales)
What use is university mathematics content to schoolteachers?

MB G4 (p. 130)

B Thu 8 December

13:30 Poh Hillock (The University of Queensland)
Course Transformation in First Year Mathematics – a phased approach

MB G4 (p. 130)

14:00 Amanda Shaker (La Trobe University)
Incentivisation and its effect on engagement and student performance

MB G4 (p. 131)

14:30 Chris Tisdell (University of New South Wales)
Worth a “Round” of Applause? How a Circle Arc Template Can Replace the
Compass in the Learning and Teaching of Geometric Constructions

MB G4 (p. 131)
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16. Number Theory and Algebraic Geometry

Session 16: Number Theory and Algebraic Geometry

Organisers: Mumtaz Hussain

Contributed Talks

B Tue 6 December

13:00 Valeriia Starichkova (UNSW Canberra)
Chen’s theorem under the Generalised Riemann Hypothesis

CLB2 (p. 135)

13:30 Daniel Johnston (UNSW Canberra)
Explicit results on the sum of a prime and almost prime

CLB2 (p. 134)

14:00 Michaela Cully-Hugill (University of New South Wales Canberra)
Applications for a mean-value estimate for the prime number theorem

CLB2 (p. 133)

14:30 Shehzad Shabbirbhai Hathi (UNSW Canberra)
Weaker Mertens’ conjectures

CLB2 (p. 133)

15:30 Nikita Shulga (La Trobe University)
Rational approximations to two real numbers

CLB2 (p. 135)

16:00 Tumadhir Alsulami (La Trobe University)
Finite models of arithmetical operations

CLB2 (p. 132)

16:30 Jackson Ryder (UNSW Sydney)
Normal families of elements and localisation in indexed algebras

CLB2 (p. 135)

B Wed 7 December

13:00 Andrew Yang (UNSW Canberra)
Explicit bounds on ζ(s) in the critical strip and a zero-free region

CLB2 (p. 136)

13:30 Nicol Leong (UNSW Canberra)
Explicit estimates for Mertens using Perron

CLB2 (p. 134)

14:00 Christian Bagshaw (University of New South Wales)
Lattices and their applications in function fields

CLB2 (p. 132)

14:30 Dion Nikolic (UNSW Canberra)
Counting Classes of Solutions to Polynomials with Matrix Variables

CLB2 (p. 134)

15:30 Riley Baird (University of New South Wales)
Demonstrating the Existence of a Polynomial Time Algorithm for Solving the Partial
Approximate Common Divisor Problem

CLB2 (p. 132)

16:00 Chandler Chase Corrigan (None)
Zero-density estimates pertaining to arbitrary families of Dirichlet L-functions

CLB2 (p. 133)

16:30 Randell Heyman (University of New South Wales)
Primes in floor function sets
CLB2 (p. 133)
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16. Number Theory and Algebraic Geometry

B Thu 8 December

13:30 Florian Breuer (The University of Newcastle)
Explicit height of modular polynomials

CLB2 (p. 133)

14:00 Mumtaz Hussain (La Trobe University)
Uniform approximation via continued fractions

CLB2 (p. 134)

14:30 Liangyi Zhao (University of New South Wales)
Lower order terms in the one level density of low-lying zeros of quadratic Hecke
L-functions
CLB2 (p. 136)

15:00 Timothy Trudgian (UNSW Canberra)
Proving theorems to annoy others, why not?

CLB2 (p. 135)

B Fri 9 December

13:30 Chenyan Wu (The University of Melbourne)
Global Theta Correspondence and Simple Factors of Arthur Parameters

CLB2 (p. 136)

14:00 Angus McAndrew (Australian National University)
Motives of K3 surfaces
CLB2 (p. 134)
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17. Optimisation

Session 17: Optimisation

Organisers: Minh N. Dao, Nam Ho-Nguyen

Keynote Talks

B Tue 6 December

15:30 Kate Smith-Miles (The University of Melbourne)
Stress-testing algorithms via Instance Space Analysis

CLB6 (p. 142)

Contributed Talks

B Tue 6 December

13:00 Alexander Lim (The University of Queensland)
Inexact Non-convex Newton-MR
CLB6 (p. 140)

13:00 Johnson Phosavanh (The University of Sydney)
Single-machine scheduling with two competing agents and a rate-modifying activity

CLB7 (p. 141)

13:30 Achini Erandi Madduma Wellalage (The University of Melbourne)
Staff shift scheduling of a blood donor centre

CLB7 (p. 140)

13:30 Daniel Uteda (The University of Melbourne)
First Order Methods for Minmax Optimisation

CLB6 (p. 143)

14:00 Hossein Alipour (The University of Melbourne)
Enhanced Instance Space Analysis for the Maximum Flow Problem

CLB7 (p. 136)

14:00 Bethany Caldwell (University of South Australia)
Splitting and projection methods for control-constrained linear-quadratic optimal
control problems

CLB6 (p. 137)

14:30 Yingkun (Queenie) Huang (University of New South Wales)
Feature Selection under Data Uncertainty in Machine Learning via Robust Difference
of Convex Programming

CLB6 (p. 139)

14:30 Peter Wu (University of New South Wales)
Adjustable Robust Optimization for Radiotherapy with Evolving Uncertainty via
Semi-definite Programs

CLB7 (p. 143)

B Wed 7 December

13:00 Adil Bagirov (Federation University Australia)
ε-subgradient method for global minimization of DC functions

CLB6 (p. 137)

13:30 Sona Taheri (Royal Melbourne Institute of Technology)
Augmented subgradient method for minimizing nonsmooth DC functions

CLB6 (p. 143)

14:00 Stephanie Caro Torres (Universidad de Chile, Universidad de Alicante)
Discretization and Reduction of Infsup and SIP optimization problems

CLB6 (p. 137)

14:30 Lien Nguyen (RMIT University)
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17. Optimisation

Accelerated Gradient Algorithm with Dry-like Friction and Line Search for
Nonconvex Optimization Problems

CLB6 (p. 141)

15:30 Andrew Craig Eberhard (RMIT University)
Representative Functions, Variational Convergence and Almost Convexity

CLB6 (p. 138)

16:00 Phan Quoc Khanh (Ton Duc Thang University)
Variational Convergence with Approximations of Quasi-Variational Inequalities and
Traffic Networks
CLB6 (p. 139)

16:30 Dmytro Matsypura (The University of Sydney)
Finding the most degree-central walks and paths in a graph: exact and heuristic
approaches

CLB6 (p. 140)

B Thu 8 December

13:30 Guoyin Li (University of New South Wales)
Proximal methods for nonsmooth and nonconvex fractional programs: when sparse
optimization meets fractional programs

CLB6 (p. 139)

14:00 Matthew Tam (The University of Melbourne)
Distributed forward-backward methods for ring networks

CLB6 (p. 143)

14:30 Thi Hoa Bui (Curtin University)
An exact cutting plane method for solving p-dispersion-sum problems

CLB6 (p. 137)

15:00 James Saunderson (Monash University)
Optimal self-concordant barriers for quantum relative entropies

CLB6 (p. 142)

B Fri 9 December

13:30 Mareike Dressler (UNSW Sydney)
Welcome to the World of SONCs
CLB6 (p. 138)

14:00 Erchuan Zhang (Edith Cowan University)
Convergence Analysis of Leapfrog for Geodesics

CLB6 (p. 144)

14:30 Janosch Rieger (Monash University)
Optimising the parameters of the space-time discretisation in reachable set
computation

CLB6 (p. 141)

15:30 Lindon Roberts (The University of Sydney)
Analyzing Inexact Hypgergradients for Bilevel Learning

CLB6 (p. 142)

16:00 Vera Roshchina (UNSW Sydney)
Some cones are particularly nice, but how nice exactly?

CLB6 (p. 142)

16:30 Minh N. Dao (RMIT University)
A proximal subgradient algorithm with extrapolation for structured non-convex
non-smooth problems

CLB6 (p. 138)
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18. Partial Differential Equations: From Theory to Applications

Session 18: Partial Differential Equations: From Theory to Applications

Organisers: Giorgio Poggesi, Enrico Valdinoci

Contributed Talks

B Tue 6 December

15:30 Artem Pulemotov (The University of Queensland)
Palais-Smale sequences for the prescribed Ricci curvature functional

MB G4 (p. 146)

16:00 Yury Stepanyants (University of Southern Queensland)
Solitary waves in the cylindrical Kadomtsev–Petviashvili equations

MB G4 (p. 147)

16:30 Abraham Ng (University of Wollongong)
Optimal energy decay in one-dimensional wave-heat systems

MB G4 (p. 146)

B Wed 7 December

13:00 William Trad (The University of Sydney)
Mean First Passage Time and Eigenvalue Perturbation

MB G4 (p. 147)

13:30 Giovanni Giacomin (The University of Western Australia)
The Lévy flight foraging hypothesis in bounded regions: subordinate Brownian
motions and high-risk/high-gain strategies

MB G4 (p. 145)

14:00 Jessica Slegers (The University of Sydney)
Proving Harnack inequalities via a multipoint maximum principle approach

MB G4 (p. 146)

14:30 David Perrella (The University of Western Australia)
Eigenvectors of the curl in solids of revolution

MB G4 (p. 146)

15:30 Jack Thompson (The University of Western Australia)
On an overdetermined problem involving the fractional Laplacian

MB G4 (p. 147)

16:00 Zeaiter Zeaiter (The University of Sydney)
Periodic logistic solutions on domains with refuges

MB G4 (p. 147)

16:30 Po-Lam Yung (The Australian National University)
Improved discrete restriction for the parabola

MB G4 (p. 147)

B Fri 9 December

13:30 Philip Broadbridge (La Trobe University)
Exact Solutions for Nonlinear Reaction-Diffusion Equations with Bells and Whistles.

MB G4 (p. 144)

14:00 Daniel Hauer (The University of Sydney)
A robust method for uniform convergence in domain perturbation with shrinking
holes
MB G4 (p. 145)

14:30 Jiakun Liu (University of Wollongong)
Interior estimates for Monge-Ampere equation in dimension two

MB G4 (p. 145)

46



18. Partial Differential Equations: From Theory to Applications

15:30 Zhewen Feng (The University of Queensland)
On the Beris-Edwards system with the Landau-de Gennes energy for nematic liquid
crystals

MB G4 (p. 145)

16:00 James McCoy (The University of Newcastle)
Some results for *linear* curvature flow
MB G4 (p. 146)

16:30 Florica Corina Cirstea (The University of Sydney)
Existence and refined asymptotics of solutions for nonlinear elliptic equations with a
gradient-dependent nonlinearity

MB G4 (p. 144)
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19. Probability and Mathematical Statistics

Session 19: Probability and Mathematical Statistics

Organisers: Andrea Collevecchio, Andriy Olenko

Keynote Talks

B Wed 7 December

13:00 Estate Khmaladze (None)
On the theory of distribution free testing of statistical hypothesis

CLB8 (p. 151)

Contributed Talks

B Tue 6 December

13:00 Peter Gerrard Taylor (The University of Melbourne)
Markovian Models for Fast-Mining Blockchains

CLB8 (p. 154)

13:30 Jesse Goodman (University of Auckland)
Saddlepoint approximations for likelihoods

CLB8 (p. 150)

14:00 Sarat Babu Moka (Macquarie University)
Partial Rejection Sampling for Markov Random Fields

CLB8 (p. 153)

14:30 Andriy Olenko (La Trobe University)
On Spectral Theory of Random Fields in the Ball

CLB8 (p. 153)

15:30 Azam Asanjarani (The University of Auckland)
Parameter and state estimation in queues

CLB3 (p. 148)

15:30 Kais Hamza (Monash University)
General bootstrap random walks

CLB8 (p. 150)

16:00 Kostya Borovkov (The University of Melbourne)
On recovering the Brownian motion component from a Lévy process

CLB8 (p. 148)

16:00 Anant Mathur (UNSW Sydney)
A Continuous Optimization Algorithm for Column Subset Selection and Nyström
Approximation

CLB3 (p. 152)

16:30 Eric C.K. Cheung (UNSW Sydney)
Multivariate matrix-exponential affine mixtures and their applications in risk theory

CLB3 (p. 148)

16:30 Tuan-Minh Nguyen (Monash University)
Speed of excited random walks with non-nearest-neighbour steps

CLB8 (p. 153)

B Wed 7 December

14:00 Aihua Xia (The University of Melbourne)
Convergence rate for geometric statistics of point processes with fast decay
dependence

CLB8 (p. 154)

14:30 Andrea Collevecchio (Monash University)
Topics on Random Games

CLB8 (p. 149)
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19. Probability and Mathematical Statistics

15:30 Beniamin Goldys (The University of Sydney)
Characterisation of linear and nonlinear Markov semigroups and their generators

CLB3 (p. 149)

15:30 Hritika Gupta (The University of Melbourne)
Expected Number of Call Abandonments in a Call Centre

CLB8 (p. 150)

16:00 Xi Geng (The University of Melbourne)
Lack of Gaussian Tail for Stochastic Line Integrals along Fractional Brownian Paths

CLB3 (p. 149)

16:00 James Kerlidis (The University of Melbourne)
Linking Population-Size-Dependent and Controlled Branching Processes

CLB8 (p. 151)

16:30 Benoit Liquet (None)
Best Subset Selection via Continuous Optimization

CLB3 (p. 152)

16:30 SHIDAN LIU (Monash University)
Superhedging duality for multi-action options under model uncertainty with
information delay

CLB8 (p. 152)

B Thu 8 December

13:30 Spiridon Penev (UNSW Sydney)
Distributionally robust myopic index tracking

CLB8 (p. 153)

14:00 Pavel Krupskiy (The University of Melbourne)
Modeling spatial tail dependence with Cauchy convolution processes

CLB8 (p. 151)

14:30 Sophie Hautphenne (The University of Melbourne)
The probabilities of extinction in a branching random walk

CLB8 (p. 150)

15:00 Peter Braunsteins (UNSW Sydney)
Consistent estimation for population-size-dependent branching processes

CLB8 (p. 148)

B Fri 9 December

13:30 Timothy Garoni (Monash University)
Scaling windows of some discrete mean-field spin models

CLB8 (p. 149)

14:00 Libo Li (University of New South Wales)
Density estimates for diffusions and skew diffusions and their local time.

CLB8 (p. 152)

14:30 Zhou Zhou (The University of Sydney)
Time inconsistency, precommitment and equilibrium strategies for a Stackelberg game

CLB8 (p. 155)

15:30 Qihe Tang (University of New South Wales)
Worst-case Moments under Partial Ambiguity

CLB8 (p. 154)

16:00 Laurence Field (Australian National University)
A probabilistic approach to canonical conformal mappings

CLB8 (p. 149)

16:30 Oleg Styrt (Lomonosov Moscow State University)
Convergence in distribution of the product of random variables from an independent
sample on a compact algebraic group

CLB8 (p. 154)
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20. Representation Theory

Session 20: Representation Theory

Organisers: Ian Le, Bregje Pauwels, Anna Romanov

Keynote Talks

B Thu 8 December

13:30 Kevin Coulembier (The University of Sydney)
Positively Super Invariant Theory

CLB5 (p. 156)

Contributed Talks

B Tue 6 December

13:00 Daniel Chan (None)
Noncommutative elliptic curves and planes

CLB5 (p. 155)

13:30 Anne Thomas (The University of Sydney)
Triviality of Kazhdan-Lusztig polynomials is characterised by cubical sublattices

CLB5 (p. 159)

14:00 Daniel Tubbenhauer (The University of Sydney)
From crystals to cellularity of wKLRW algebras

CLB5 (p. 159)

14:30 Jordan Pertile (University of the Sunshine Coast)
A revised introduction for a generalisation of the lower radical class

CLB5 (p. 158)

15:30 Alison Parker (University of Leeds)
Some representation theory of Kadar-Martin-Yu algebras.

CLB5 (p. 158)

16:00 Mengfan Lyu (University of Technology Sydney)
The generalised Temperley-Lieb algebra

CLB5 (p. 157)

16:30 Chad Mathew Clark (Western Sydney University)
Wreath Products Involving Symmetric Inverse Monoids and Their Applications in
Genomics
CLB5 (p. 155)

B Wed 7 December

13:00 Masoud Kamgarpour (The University of Queensland)
Open problems in geometry of the space of representations

CLB5 (p. 157)

13:30 Bailey Whitbread (The University of Queensland)
Counting Points on the Representation Variety

CLB5 (p. 159)

14:00 GyeongHyeon Nam (The University of Queensland)
Arithmetic geometry of character varieties with regular monodromy

CLB5 (p. 158)

14:30 Alexander Sherman (The University of Sydney)
The curious case of the queer Lie superalgebra and its supercharacters

CLB5 (p. 158)

15:30 Sam Jeralds (The University of Queensland)
Demazure weight polytopes for semisimple and affine Lie algebras

CLB5 (p. 157)
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20. Representation Theory

16:00 Chris Hone (The University of Sydney)
Geometric extensions of sheaves.
CLB5 (p. 156)

16:30 Emilien Zabeth (Université Clermont Auvergne)
Block decomposition via the geometric Satake equivalence

CLB5 (p. 160)

B Thu 8 December

14:30 Jie Du (University of New South Wales)
The i-quantum groups

CLB5 (p. 156)

15:00 Dougal Davis (The University of Melbourne)
Mixed Hodge modules and real groups

CLB5 (p. 156)

B Fri 9 December

13:30 Anthony Licata (Australian National University)
Flows on stability conditions and Artin Groups

CLB5 (p. 157)

14:00 Kane Townsend (University of Technology Sydney)
Normalisers of Sylow subgroups in reflection groups

CLB5 (p. 159)

14:30 Oded Yacobi (The University of Sydney)
Dynamics of braid groups and slicings

CLB5 (p. 159)

15:30 Peter McNamara (The University of Melbourne)
Non-perverse parity sheaves

CLB5 (p. 157)
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21. Stochastic differential equations: From Theory to Numerical Analysis

Session 21: Stochastic differential equations: From Theory to Numerical
Analysis

Organisers: Beniamin Goldys, Ngan Le

Keynote Talks

B Tue 6 December

13:00 Max Nendel (Bielefeld University)
Asymptotic parametrization of Wasserstein balls and perturbed Markovian transition
semigroups

CLB3 (p. 163)

Contributed Talks

B Tue 6 December

14:00 Fima Klebaner (Monash University)
On small noise asymptotics for reaction-diffusion equations

CLB3 (p. 162)

14:30 Emanuela Gussetti (Bielefeld University)
Existence of an ergodic invariant measure to the stochastic Landau-Lifschitz-Gilbert
equation in 1D

CLB3 (p. 161)

B Wed 7 December

13:00 Thanh Tran (University of New South Wales)
Quasi-Monte Carlo finite element approximation of the solution to the stochastic
Landau-Lifshitz equation

CLB3 (p. 164)

13:30 Daniel Hauer (The University of Sydney)
A stability result in functional calculus via stochstic tools

CLB3 (p. 161)

14:00 Xi Geng (The University of Melbourne)
The Signature Transform for Rough Paths and Stochastic Processes

CLB3 (p. 160)

14:30 Vincent Liang (The University of Melbourne)
On Markov chain approximations for computing boundary crossing probabilities of
diffusion processes

CLB3 (p. 163)

B Thu 8 December

13:30 Pierre Portal (Australian National University)
Maximal regularity of parabolic SPDE

CLB3 (p. 164)

14:00 Simon Harris (University of Auckland)
Samples from branching processes, universal limiting genealogies, and Brownian
excursions
CLB3 (p. 161)

14:30 Greg Markowsky (Monash University)
The conformal Skorokhod embedding

CLB3 (p. 163)

15:00 Ngan Le (Monash University)
Vortices in the stochastic Landau–Lifshitz–Gilbert equations

CLB3 (p. 162)
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21. Stochastic differential equations: From Theory to Numerical Analysis

B Fri 9 December

13:30 Beniamin Goldys (The University of Sydney)
On Kramers approximation to stochastic damped wave equation

CLB3 (p. 161)

14:00 Anna Aksamit (The University of Sydney)
Information modelling: new type of filtration enlargement, representation property
and applications

CLB3 (p. 160)

14:30 Chunxi Jiao (University of New South Wales)
Stochastic Landau-Lifshitz-Slonczewski equation for frustrated magnets

CLB3 (p. 162)

15:30 Quoc Thong Le Gia (University of New South Wales)
Existence of solutions to stochastic Navier-Stokes equations on a thin spherical
domain
CLB3 (p. 162)

16:00 Libo Li (University of New South Wales)
On a positivity preserving numerical scheme for the jump-extended CEV process

CLB3 (p. 163)

16:30 Zhou Zhou (The University of Sydney)
Convergence of Policy Improvement for Entropy-Regularized Stochastic Control
Problems
CLB3 (p. 164)
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22. Topology

Session 22: Topology

Organisers: Zsuzsanna Dancso, Joan Licata

Keynote Talks

B Tue 6 December

13:00 Anthony Conway (MIT)
The classification of Z-surfaces in 4-manifolds
CLB4 (p. 165)

Contributed Talks

B Tue 6 December

14:00 Thomas Malliaras Gavrielatos (The University of Sydney)
A Reidemeister theorem for solid ribbon torus links in R4

CLB4 (p. 167)

14:30 Tamara Hogan (The University of Melbourne)
A knot-theoretic approach to comparing the Grothendieck-Tiechmüller and
Kashiwara-Vergne symmetry groups

CLB4 (p. 166)

B Wed 7 December

13:00 Connie On Yu HUI (Monash University)
Geometry of rod packings in the 3-torus

CLB4 (p. 166)

13:30 Lukas Anagnostou (The University of Melbourne)
Moduli spaces of hyperbolic surfaces with cone points

CLB4 (p. 164)

14:00 Alexander He (The University of Queensland)
Greedy retriangulation II: tunnels and handlebodies

CLB4 (p. 166)

14:30 Jonathan Spreer (The University of Sydney)
A Uniform Sampling Procedure for Abstract Triangulations of Surfaces

CLB4 (p. 168)

15:30 Thiago de Paiva Souza (Monash University)
Satellite knots over Lorenz knots which are not Lorenz knots
CLB4 (p. 165)

16:00 Lecheng Su (Monash University)
Alternating Links on Non-orientable Surfaces

CLB4 (p. 168)

16:30 Damian Lin (The University of Sydney)
The Virtual d-invariant: Computation and Significance

CLB4 (p. 167)

B Thu 8 December

13:30 Jessica Purcell (Monash University)
Bounding triangulation complexity for elliptic and sol manifolds

CLB4 (p. 168)

14:00 Thomas Le Fils (The University of Sydney)
Periods of translation surfaces
CLB4 (p. 167)

14:30 Dionne Ibarra (Monash University)
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22. Topology

Changing the framing of links in 3-manifolds with properly embedded non-separating
2-spheres

CLB4 (p. 166)

15:00 Diarmuid Crowley (The University of Melbourne)
Infinite stable class for 4-manifolds with boundary

CLB4 (p. 165)

B Fri 9 December

13:30 Agnese Barbensi (AMSI/University of Melbourne)
HyperTDA: hypergraphs for multiscale cycles in structured data

CLB4 (p. 165)

14:00 Csaba Nagy (University of Glasgow)
Homotopy equivalence and simple homotopy equivalence of manifolds

CLB4 (p. 167)

14:30 Hoel Queffelec (CNRS)
Skein positivity

CLB4 (p. 168)
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23. Visualisation and Mathematical Art

Session 23: Visualisation and Mathematical Art

Organisers: Katherine Seaton, Matthew Paul Skerritt

Keynote Talks

B Wed 7 December

13:30 Kate Smith-Miles (The University of Melbourne)
Optimal construction of montages from mathematical functions on a spectrum of
order-disorder preference

JG LG19 (p. 169)

Contributed Talks

B Wed 7 December

14:30 Chloe Wilkins (The University of Newcastle)
An alternative approach to complex analysis through a study of phase portraits

JG LG19 (p. 169)

15:30 Joan Licata (Australian National University)
Sequences of rainbows (aka homotopies of Morse 2-functions on 3-manifolds)

JG LG19 (p. 169)

16:00 Matthew Paul Skerritt (RMIT University)
Awards in the CARMA-MATRIX Maths/Art Poster Competition

JG LG19 (p. 169)

16:30 Daniel Francis Mansfield (University of New South Wales)
Mesopotamian Square Root Approximation by a Sequence of Rectangles

JG LG19 (p. 169)
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Tue 6 December

Conference Day 1: Tue 6 December

� Summary timetable

When What
09:00–10:30 Opening ceremony and prizes
10:30–11:00 Coffee break
11:00–12:00 Plenary: Piccirillo – Exotic phenomena in 4-dimensional topology (p. 86)
12:00–13:00 Lunch break
13:00–14:00 4 special session talks
13:00–13:30 12 special session talks
13:30–14:00 12 special session talks
14:00–14:30 16 special session talks
14:30–15:00 15 special session talks
15:00–15:30 Coffee break
15:30–16:30 Special session talk
15:30–16:15 Special session talk
15:30–16:00 13 special session talks
16:00–16:30 12 special session talks
16:15–17:00 Special session talk
16:30–17:00 11 special session talks
17:00–18:00 Plenary: Dipierro – An expedition into the realm of nonlocal minimal

surfaces (p. 84)
18:00–20:00 Welcome Reception

� Non-plenary Sessions

. 2 Applied and Industrial Mathematics

13:00 Len Patrick Dominic Garces (University of New South Wales)
A Numerical Approach to Pricing Exchange Options under Stochastic Volatility and
Jump-Diffusion Dynamics

John Goodsell LG21 (p. 87)

13:30 Chenchen Xing (The University of Melbourne)
Estimating customer valuation in a service system with unobserved balking

John Goodsell LG21 (p. 89)

14:00 Jiahao Wu (Monash University)
American Option Pricing and Hedging

John Goodsell LG21 (p. 89)

14:30 Quanling Deng (The Australian National University)
Multi-scale modeling of Arctic sea ice floes

John Goodsell LG21 (p. 87)

. 3 Category Theory, Homotopy Theory, and K-Theory

13:00 Kurt Stoeckl (The University of Melbourne)
A Koszul Operad Governing Wheeled Props

John Goodsell LG19 (p. 92)

13:30 Bill Deng (UNSW Sydney)
About RO(C2 x C2)-graded cohomology

John Goodsell LG19 (p. 90)

14:00 Chandan Singh (The University of Melbourne)
Categorical Structures of Virtual Tangles

John Goodsell LG19 (p. 92)
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15:30 Alexander Clark (The University of Melbourne)
Classifying t-structures on tensor-triangulated categories

John Goodsell LG19 (p. 89)

16:00 Adrian Miranda (Macquarie University)
Semi-strictification in low dimensions
John Goodsell LG19 (p. 91)

. 4 Combinatorics

13:00 John Bamberg (The University of Western Australia)
The Synchronisation Hierarchy for Permutation Groups and Related Combinatorial
Problems
Morven Brown LG02 (p. 93)

14:00 Dickson Annor (La Trobe University)
Negami’s conjecture for covers of small ply

Morven Brown LG02 (p. 93)

14:30 Aidan Gentle (Monash University)
A polynomial construction of perfect sequence covering arrays

Morven Brown LG02 (p. 94)

15:30 Thomas Lesgourgues (UNSW Sydney)
Tools for asymmetric Ramsey Theory

Morven Brown LG02 (p. 95)

16:00 Rui Zhang (Monash University)
The recent developments of dependency graphs

Morven Brown LG02 (p. 96)

16:30 Ziwen Zhong (Monash University)
Convergence to Pure Nash Equilibria

Morven Brown LG02 (p. 96)

. 5 Computational Mathematics

13:00 Abirami Srikumar (UNSW Sydney)
Approximating distribution functions in uncertainty quantification using quasi-Monte
Carlo methods
Morven Brown G3 (p. 102)

13:30 Elizabeth Harris (The University of Newcastle)
Adaptive batch strategy using a leverage score based initialisation for calculating the
minimum volume covering ellipsoid

Morven Brown G3 (p. 98)

14:00 Jordan Shaw-Carmody (The University of Newcastle)
Hessian Recovery with Boundary Modification for Standard Linear Finite Element
Method Using Biorthogonal Systems

Morven Brown G3 (p. ??)

14:30 Hridya Dilip (Monash University)
Space-Time Aggregated Finite Element Methods for Time-Dependent Problems on
Moving Domains

Morven Brown G3 (p. 97)

15:30 Jia Jia Qian (Monash University)
A polyhedral discrete de Rham numerical scheme for the Yang–Mills equations

Morven Brown G3 (p. 100)

16:00 Kieran Ricardo (None)
Conservation and stability in a continuous/discontinuous Galerkin shallow water
model
Morven Brown G3 (p. 100)

16:30 Bishnu Lamichhane (The University of Newcastle)
Local Projection Stabilisation Using Biorthogonal Systems

Morven Brown G3 (p. 99)
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. 6 Dynamical Systems and Ergodic Theory

13:00 Michael Baake (Bielefeld University)
On some dynamical systems of number-theoretic origin

Morven Brown G5 (p. 102)

13:30 David Perrella (The University of Western Australia)
Global symmetries of divergence-free fields with first integrals

Morven Brown G5 (p. 105)

14:00 Mitchell Curran (The University of Sydney)
Counting eigenvalues in Hamiltonian systems via the Maslov index

Morven Brown G5 (p. 102)

14:30 Milena Radnovic (The University of Sydney)
Billiard games and books

Morven Brown G5 (p. 105)

. 7 Equity, Diversity and Inclusion in Mathematics

15:30 Yudhistira Andersen Bunjamin (UNSW Sydney)
The other audience of mathematics outreach
Central Lecture Block 4 (p. 106)

. 8 Functional Analysis, Operator Algebras, and Noncommutative Geometry

13:00 Nigel Higson (Pennsylvania State University)
C*-algebras, nilpotent groups and hypoelliptic operators

Central Lecture Block 1 (p. 109)

14:00 Alan Stoneham (UNSW Sydney)
The Type (B) Problem for Well-bounded Operators

Central Lecture Block 1 (p. 111)

14:30 Thomas Futcher (University of Wollongong)
A study of discrete and integral transforms with logarithmic separable kernels.

Central Lecture Block 1 (p. 108)

15:30 Dilshan Wijesena (University of New South Wales)
Jones’ Representations of Thompson’s Groups not Induced by Finite-Dimensional
Ones
Central Lecture Block 1 (p. 112)

15:30 Rodrigo Frausino (University of Wollongong)
Reconstruction of Topological Graphs

Morven Brown G6 (p. 108)

16:00 Eva-Maria Hekkelman (UNSW Sydney)
Density of states and Roe’s index theorem

Central Lecture Block 1 (p. 109)

16:00 Isnie Yusnitha (University of Wollongong)
A Gauge-Invariant Uniqueness Theorem for a Self-Similar Groupoid

Morven Brown G6 (p. 113)

16:30 Hongyin Zhao (University of New South Wales)
Diagonality modulo hybrid Lorentz-(p, 1) ideals in semi-finite factors

Central Lecture Block 1 (p. 113)

16:30 Ada Masters (University of Wollongong)
Strange tori: unbounded KK-theory for crossed products by diffeomorphisms

Morven Brown G6 (p. 109)

. 9 Geometry with Symmetries

15:30 Gerd Schmalz (University of New England)
Semiflat elliptic CR manifolds and a hypergeometric function

John Goodsell LG21 (p. 115)

16:00 Vladimir Jakovljevic (The University of Sydney)
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Confocal Families of Quadrics on Hyperboloids in Pseudo-Euclidean Spaces

John Goodsell LG21 (p. 114)

16:30 Alessandro Ottazzi (University of New South Wales)
CR embeddings of nilpotent Lie groups.

John Goodsell LG21 (p. 114)

. 10 Groups and Their Actions

13:00 Roman Gorazd (The University of Newcastle)
Unfolding trees and their almost structure

Morven Brown G6 (p. 117)

13:30 João Vitor Pinto e Silva (The University of Newcastle)
Elementary topological groups

Morven Brown G6 (p. 119)

14:00 Ryan Seelig (UNSW Sydney)
Simplicity of forest-skein groups

Morven Brown G6 (p. 120)

14:30 Christian De Nicola Larsen (UNSW Sydney)
On Groups Constructed Using Jones’ Technology

Morven Brown G6 (p. 116)

. 11 Harmonic Analysis and Hyperbolic PDEs

15:30 Michael Cowling (University of New South Wales)
Finite propagation speed

Morven Brown G5 (p. 121)

16:15 Enrico Valdinoci (The University of Western Australia)
Dispersive properties of a model inspired by peridynamics

Morven Brown G5 (p. 123)

. 13 Mathematical Biology

13:00 Anthia Le (The University of Queensland)
The Relationship between Grandmother Care and the Origin of Menopause

Morven Brown LG30 (p. 125)

13:30 Orlane Le Quellennec (None)
Maternal exposure to ambient air pollution and placental epigenetic aging:
Developing a new clock and estimating associations

Morven Brown LG30 (p. 125)

14:00 Alsubaie Faris Saad (The University of Queensland)
Modelling of Tissue Invasion in Epithelial Monolayers

Morven Brown LG30 (p. 124)

14:30 Brock Sherlock (University of New South Wales)
A Distance Measure to Compare Time Evolving Distributions with Discrete
Observations
Morven Brown LG30 (p. 126)

. 14 Mathematical Physics

15:30 Cheng Qu (The University of Sydney)
Extended criticality in deep neural networks

Morven Brown LG30 (p. 129)

16:00 Jan De Gier (The University of Melbourne)
Transition probabilities and expectation values for multi-species exclusion processes

Morven Brown LG30 (p. 127)

16:30 Fatemah Mofarreh (Princess Nourah bint Abdulrahman University)
General Relativistic Space-Time with η1-Einstein Metrics

Morven Brown LG30 (p. 128)
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. 15 Mathematics Education

13:00 Rebecca Smith (The University of Newcastle)
Changes seen to mathematical assessments post Covid-19

Morven Brown G4 (p. 131)

13:30 Adam Piggott (Australian National University)
Voice feedback for weekly assignments is easy to use and just as effective

Morven Brown G4 (p. 130)

14:00 Laurence Field (Australian National University)
A novel syntax for automated processing of mathematical expressions

Morven Brown G4 (p. 130)

14:30 Kim Beswick (University of New South Wales)
What use is university mathematics content to schoolteachers?

Morven Brown G4 (p. 130)

. 16 Number Theory and Algebraic Geometry

13:00 Valeriia Starichkova (UNSW Canberra)
Chen’s theorem under the Generalised Riemann Hypothesis

Central Lecture Block 2 (p. 135)

13:30 Daniel Johnston (UNSW Canberra)
Explicit results on the sum of a prime and almost prime

Central Lecture Block 2 (p. 134)

14:00 Michaela Cully-Hugill (University of New South Wales Canberra)
Applications for a mean-value estimate for the prime number theorem

Central Lecture Block 2 (p. 133)

14:30 Shehzad Shabbirbhai Hathi (UNSW Canberra)
Weaker Mertens’ conjectures

Central Lecture Block 2 (p. 133)

15:30 Nikita Shulga (La Trobe University)
Rational approximations to two real numbers

Central Lecture Block 2 (p. 135)

16:00 Tumadhir Alsulami (La Trobe University)
Finite models of arithmetical operations

Central Lecture Block 2 (p. 132)

16:30 Jackson Ryder (UNSW Sydney)
Normal families of elements and localisation in indexed algebras

Central Lecture Block 2 (p. 135)

. 17 Optimisation

13:00 Alexander Lim (The University of Queensland)
Inexact Non-convex Newton-MR
Central Lecture Block 6 (p. 140)

13:00 Johnson Phosavanh (The University of Sydney)
Single-machine scheduling with two competing agents and a rate-modifying activity

Central Lecture Block 7 (p. 141)

13:30 Daniel Uteda (The University of Melbourne)
First Order Methods for Minmax Optimisation

Central Lecture Block 6 (p. 143)

13:30 Achini Erandi Madduma Wellalage (The University of Melbourne)
Staff shift scheduling of a blood donor centre

Central Lecture Block 7 (p. 140)

14:00 Bethany Caldwell (University of South Australia)
Splitting and projection methods for control-constrained linear-quadratic optimal
control problems

Central Lecture Block 6 (p. 137)
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14:00 Hossein Alipour (The University of Melbourne)
Enhanced Instance Space Analysis for the Maximum Flow Problem

Central Lecture Block 7 (p. 136)

14:30 Yingkun (Queenie) Huang (University of New South Wales)
Feature Selection under Data Uncertainty in Machine Learning via Robust Difference
of Convex Programming

Central Lecture Block 6 (p. 139)

14:30 Peter Wu (University of New South Wales)
Adjustable Robust Optimization for Radiotherapy with Evolving Uncertainty via
Semi-definite Programs

Central Lecture Block 7 (p. 143)

15:30 Kate Smith-Miles (The University of Melbourne)
Stress-testing algorithms via Instance Space Analysis

Central Lecture Block 6 (p. 142)

. 18 Partial Differential Equations: From Theory to Applications

15:30 Artem Pulemotov (The University of Queensland)
Palais-Smale sequences for the prescribed Ricci curvature functional

Morven Brown G4 (p. 146)

16:00 Yury Stepanyants (University of Southern Queensland)
Solitary waves in the cylindrical Kadomtsev–Petviashvili equations

Morven Brown G4 (p. 147)

16:30 Abraham Ng (University of Wollongong)
Optimal energy decay in one-dimensional wave-heat systems

Morven Brown G4 (p. 146)

. 19 Probability and Mathematical Statistics

13:00 Peter Gerrard Taylor (The University of Melbourne)
Markovian Models for Fast-Mining Blockchains

Central Lecture Block 8 (p. 154)

13:30 Jesse Goodman (University of Auckland)
Saddlepoint approximations for likelihoods

Central Lecture Block 8 (p. 150)

14:00 Sarat Babu Moka (Macquarie University)
Partial Rejection Sampling for Markov Random Fields

Central Lecture Block 8 (p. 153)

14:30 Andriy Olenko (La Trobe University)
On Spectral Theory of Random Fields in the Ball

Central Lecture Block 8 (p. 153)

15:30 Kais Hamza (Monash University)
General bootstrap random walks

Central Lecture Block 8 (p. 150)

15:30 Azam Asanjarani (The University of Auckland)
Parameter and state estimation in queues

Central Lecture Block 3 (p. 148)

16:00 Kostya Borovkov (The University of Melbourne)
On recovering the Brownian motion component from a Lévy process

Central Lecture Block 8 (p. 148)

16:00 Anant Mathur (UNSW Sydney)
A Continuous Optimization Algorithm for Column Subset Selection and Nyström
Approximation

Central Lecture Block 3 (p. 152)

16:30 Tuan-Minh Nguyen (Monash University)
Speed of excited random walks with non-nearest-neighbour steps
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Central Lecture Block 8 (p. 153)

16:30 Eric C.K. Cheung (UNSW Sydney)
Multivariate matrix-exponential affine mixtures and their applications in risk theory

Central Lecture Block 3 (p. 148)

. 20 Representation Theory

13:00 Daniel Chan (None)
Noncommutative elliptic curves and planes

Central Lecture Block 5 (p. 155)

13:30 Anne Thomas (The University of Sydney)
Triviality of Kazhdan-Lusztig polynomials is characterised by cubical sublattices

Central Lecture Block 5 (p. 159)

14:00 Daniel Tubbenhauer (The University of Sydney)
From crystals to cellularity of wKLRW algebras

Central Lecture Block 5 (p. 159)

14:30 Jordan Pertile (University of the Sunshine Coast)
A revised introduction for a generalisation of the lower radical class

Central Lecture Block 5 (p. 158)

15:30 Alison Parker (University of Leeds)
Some representation theory of Kadar-Martin-Yu algebras.

Central Lecture Block 5 (p. 158)

16:00 Mengfan Lyu (University of Technology Sydney)
The generalised Temperley-Lieb algebra

Central Lecture Block 5 (p. 157)

16:30 Chad Mathew Clark (Western Sydney University)
Wreath Products Involving Symmetric Inverse Monoids and Their Applications in
Genomics
Central Lecture Block 5 (p. 155)

. 21 Stochastic differential equations: From Theory to Numerical Analysis

13:00 Max Nendel (Bielefeld University)
Asymptotic parametrization of Wasserstein balls and perturbed Markovian transition
semigroups

Central Lecture Block 3 (p. 163)

14:00 Fima Klebaner (Monash University)
On small noise asymptotics for reaction-diffusion equations

Central Lecture Block 3 (p. 162)

14:30 Emanuela Gussetti (Bielefeld University)
Existence of an ergodic invariant measure to the stochastic Landau-Lifschitz-Gilbert
equation in 1D

Central Lecture Block 3 (p. 161)

. 22 Topology

13:00 Anthony Conway (MIT)
The classification of Z-surfaces in 4-manifolds
Central Lecture Block 4 (p. 165)

14:00 Thomas Malliaras Gavrielatos (The University of Sydney)
A Reidemeister theorem for solid ribbon torus links in R4

Central Lecture Block 4 (p. 167)

14:30 Tamara Hogan (The University of Melbourne)
A knot-theoretic approach to comparing the Grothendieck-Tiechmüller and
Kashiwara-Vergne symmetry groups

Central Lecture Block 4 (p. 166)
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Conference Day 2: Wed 7 December

� Summary timetable

When What
09:00–10:00 Plenary: McGuinness – The bauxite is in the microwave - where industry

meets mathematics (p. 85)
09:30–10:00 Special session talk
10:00–10:45 Coffee break
10:45–11:45 Plenary: Donovan and Osborn – A Journey on the Maths Trail, eluding

the Bunyip (p. 84)
11:45–13:00 Lunch break
12:00–13:00 Event: LGBTIQ+ and Allies Lunch
13:00–14:00 Special session talk
13:00–13:30 15 special session talks
13:30–14:30 Special session talk
13:30–14:00 14 special session talks
14:00–14:30 15 special session talks
14:30–15:00 15 special session talks
15:30–16:30 Special session talk
15:30–16:00 15 special session talks
16:00–16:30 15 special session talks
16:30–17:00 16 special session talks
17:00–18:00 AustMS Student Members Meeting

18:00– Event: Public Lecture

� Non-plenary Sessions

. 2 Applied and Industrial Mathematics

13:00 Mike Meylan (The University of Newcastle)
Flexural Gravity Wave Scattering with Compression

John Goodsell LG21 (p. 88)

13:30 Natalie Thamwattana (The University of Newcastle)
A variational model for metal folding

John Goodsell LG21 (p. 88)

14:00 Vassili Kitsios (CSIRO)
QuickClim: A machine learning solution to generating climate projections of
arbitrary user-defined emissions pathways

John Goodsell LG21 (p. 87)

14:30 Terence O’Kane (CSIRO)
climate prediction via entropy optimal machine learning

John Goodsell LG21 (p. 88)

. 4 Combinatorics

13:00 Yuxuan Li (The University of Melbourne)
The second largest eigenvalue of normal Cayley graphs on symmetric groups
generated by cycles

Morven Brown LG02 (p. 95)

13:30 Badriah AL-Juaid (La Trobe University)
Coloring edges of a complete graph

Morven Brown LG02 (p. 92)

14:00 Zhi Yee Chng (UNSW Sydney)
On the Ramsey numbers for the tree graphs versus certain generalised wheel graphs

Morven Brown LG02 (p. 94)
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14:30 Jie Wang (Federation University Australia)
Polytopes with excess degree between d+1 and 2d-6

Morven Brown LG02 (p. 96)

15:30 Jack William Neubecker (The University of Queensland)
Almost resolvable duplicated Steiner triple systems

Morven Brown LG02 (p. 95)

16:00 Yudhistira Andersen Bunjamin (UNSW Sydney)
There are exactly twenty-two 4-GDDs of type 3562

Morven Brown LG02 (p. 93)

16:30 Samuel Barton (The University of Queensland)
Hypergraph Models with Application

Morven Brown LG02 (p. 93)

. 5 Computational Mathematics

13:00 Agus Soenjaya (University of New South Wales)
Landau-Lifshitz-Baryakhtar equation in a bounded domain

Morven Brown G3 (p. 101)

13:30 Sandra Jeyakumar (Australian National University)
A structure-preserving approach to simulating Hamiltonian systems with dissipation

Morven Brown G3 (p. 99)

14:00 Dean Muir (Australian National University)
Stable and accurate method for simulating the Anisotropic Diffusion in toroidally
confined magnetic fields

Morven Brown G3 (p. 100)

14:30 Tiangang Cui (Monash University)
Intrinsic Subspaces of High-Dimensional Inverse Problems and Where to Find Them

Morven Brown G3 (p. 97)

15:30 Vivien Challis (Queensland University of Technology)
Computational structural optimisation of piezoelectric materials

Morven Brown G3 (p. 97)

16:30 Janosch Rieger (Monash University)
Generalised Gearhart-Koshy acceleration for the Kaczmarz method

Morven Brown G3 (p. 100)

. 6 Dynamical Systems and Ergodic Theory

13:00 Andy Hammerlindl (Monash University)
Quantitative mixing for non-compact skew-products

Morven Brown G5 (p. 104)

13:30 Caroline Wormell (CNRS)
Decay of correlations for conditional measures and some applications

Morven Brown G5 (p. 106)

14:00 Scott Boivin Lindstrom (Curtin University)
Dynamics-driven meta algorithms for operator splitting

Morven Brown G5 (p. 104)

14:30 Holger Dullin (The University of Sydney)
Stability of a Lightsail

Morven Brown G5 (p. 103)

15:30 John Roberts (University of New South Wales)
Critical curves of rotations with binary symbolic dynamics

Morven Brown G5 (p. 105)

16:00 Anthony Dooley (University of Technology, Sydney)
Non-singular actions of amenable groups

Morven Brown G5 (p. 103)

16:30 Eric William Hester (University of California Los Angeles)
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How does geometry affect boundary layers?

Morven Brown G5 (p. 104)

. 8 Functional Analysis, Operator Algebras, and Noncommutative Geometry

13:00 Malcolm Jones (Victoria University of Wellington)
A filter approach to groupoids

Central Lecture Block 1 (p. 109)

13:30 Shonaugh Wright (Victoria University of Wellington)
Minimal inclusions of groupoid C∗-algebras

Central Lecture Block 1 (p. 112)

14:00 Max Carter (The University of Newcastle)
The type I problem for tree automorphism groups

Central Lecture Block 1 (p. 107)

14:30 Victor Wu (The University of Sydney)
K-theory of crossed products associated to group actions on trees

Central Lecture Block 1 (p. 112)

15:30 Yerlan Nessipbayev (University of New South Wales)
Compactness criteria in symmetric quasi-Banach operator spaces

Central Lecture Block 1 (p. 110)

15:30 Nathan Brownlowe (The University of Sydney)
Self-similar quantum groups

Morven Brown G6 (p. 107)

16:00 Jonathan Mui (The University of Sydney)
Positivity, spectrum and stability

Central Lecture Block 1 (p. 110)

16:00 Aidan Sims (University of Wollongong)
Duality for self-similar actions of groupoids

Morven Brown G6 (p. 111)

16:30 Jimeng Lu (None)
Translation invariant operators on noncommutative spaces

Central Lecture Block 1 (p. 109)

16:30 Anna Duwenig (University of Wollongong)
The Zappa-Szép product of a Fell bundle by a groupoid

Morven Brown G6 (p. 108)

. 9 Geometry with Symmetries

15:30 James Stanfield (The University of Queensland)
Recent progress on the curvatures of Gauduchon connections

John Goodsell LG21 (p. 115)

16:00 Arman Taghavi-Chabert (University of Warsaw)
Perturbations of Fefferman’s conformal structures
John Goodsell LG21 (p. 115)

16:30 Hosea Wondo (The University of Sydney)
Continuity Method on Generallised Hirezbrunch Surfaces

John Goodsell LG21 (p. 115)

. 10 Groups and Their Actions

13:00 Joseph Newton (The University of Sydney)
Classifying quotients on Coxeter groups by isomorphism in Bruhat order

Morven Brown G6 (p. 118)

13:30 Matthias Fresacher (Western Sydney University)
Higher Dimensional Partition Monoids

Morven Brown G6 (p. 117)

14:00 Eden Danielsen-Jensen (University of the Sunshine Coast)
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A revised introduction for the base semisimple class

Morven Brown G6 (p. 116)

14:30 Ellen Hammatt (Victoria University of Wellington)
Punctually 1-Decidable Presentations of Boolean Algebras

Morven Brown G6 (p. 117)

. 11 Harmonic Analysis and Hyperbolic PDEs

13:00 Dangyang He (Macquarie University)
Endpoint estimate for Riesz transform on manifolds with ends

Central Lecture Block 7 (p. 122)

13:30 Arunmaran Mahenthiram (University of South Australia)
New h-functions and g-functions of simply connected regions

Central Lecture Block 7 (p. 122)

14:00 Antoine Gansemer (Australian National University)
Quantum variance of chaotic Laplacian eigenfunctions in the high energy limit.

Central Lecture Block 7 (p. 121)

14:30 Zijun Chen (Monash University)
Local well-posedness of the mKdV equation in general Fourier-Lebesgue spaces

Central Lecture Block 7 (p. 120)

15:30 Serena Dipierro (The University of Western Australia)
The (fractional) Malmheden Theorem

Central Lecture Block 7 (p. 121)

16:00 Po-Lam Yung (The Australian National University)
A short proof for decoupling for the moment curve

Central Lecture Block 7 (p. 124)

16:30 Joseph Feneuil (Australian National University)
Comparison of Green functions and smooth distances

Central Lecture Block 7 (p. 121)

. 12 Indigenising University Mathematics

13:00 Michael Donovan and Judy-anne Osborn (Monash University)
Indigenizing University Mathematics Discussion Forum

John Goodsell LG19 (p. 124)

. 14 Mathematical Physics

13:00 Norman Do (Monash University)
The topological vertex and its symmetries

Morven Brown LG30 (p. 127)

13:30 Tomas Lasic Latimer (The University of Sydney)
On the q-Riemann Hilbert Problem and its application to q-orthogonal polynomials

Morven Brown LG30 (p. 128)

14:00 Xavier Poncini (The University of Queensland)
Towards continuous representations of Thompson groups Tk
Morven Brown LG30 (p. 128)

15:30 Harini Desiraju (The University of Sydney)
Tau-functions on the torus as Fredholm determinants and consequences

Morven Brown LG30 (p. 127)

16:00 Madeline Nurcombe (The University of Queensland)
The Ghost Algebra

Morven Brown LG30 (p. 128)

16:30 Joshua Holroyd (The University of Sydney)
Asymptotic analysis of q-Painlevé II near an arbitrary point

Morven Brown LG30 (p. 127)
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. 16 Number Theory and Algebraic Geometry

13:00 Andrew Yang (UNSW Canberra)
Explicit bounds on ζ(s) in the critical strip and a zero-free region

Central Lecture Block 2 (p. 136)

13:30 Nicol Leong (UNSW Canberra)
Explicit estimates for Mertens using Perron

Central Lecture Block 2 (p. 134)

14:00 Christian Bagshaw (University of New South Wales)
Lattices and their applications in function fields

Central Lecture Block 2 (p. 132)

14:30 Dion Nikolic (UNSW Canberra)
Counting Classes of Solutions to Polynomials with Matrix Variables

Central Lecture Block 2 (p. 134)

15:30 Riley Baird (University of New South Wales)
Demonstrating the Existence of a Polynomial Time Algorithm for Solving the Partial
Approximate Common Divisor Problem

Central Lecture Block 2 (p. 132)

16:00 Chandler Chase Corrigan (None)
Zero-density estimates pertaining to arbitrary families of Dirichlet L-functions

Central Lecture Block 2 (p. 133)

16:30 Randell Heyman (University of New South Wales)
Primes in floor function sets
Central Lecture Block 2 (p. 133)

. 17 Optimisation

13:00 Adil Bagirov (Federation University Australia)
ε-subgradient method for global minimization of DC functions

Central Lecture Block 6 (p. 137)

13:30 Sona Taheri (Royal Melbourne Institute of Technology)
Augmented subgradient method for minimizing nonsmooth DC functions

Central Lecture Block 6 (p. 143)

14:00 Stephanie Caro Torres (Universidad de Chile, Universidad de Alicante)
Discretization and Reduction of Infsup and SIP optimization problems

Central Lecture Block 6 (p. 137)

14:30 Lien Nguyen (RMIT University)
Accelerated Gradient Algorithm with Dry-like Friction and Line Search for
Nonconvex Optimization Problems

Central Lecture Block 6 (p. 141)

15:30 Andrew Craig Eberhard (RMIT University)
Representative Functions, Variational Convergence and Almost Convexity

Central Lecture Block 6 (p. 138)

16:00 Phan Quoc Khanh (Ton Duc Thang University)
Variational Convergence with Approximations of Quasi-Variational Inequalities and
Traffic Networks
Central Lecture Block 6 (p. 139)

16:30 Dmytro Matsypura (The University of Sydney)
Finding the most degree-central walks and paths in a graph: exact and heuristic
approaches

Central Lecture Block 6 (p. 140)

. 18 Partial Differential Equations: From Theory to Applications

13:00 William Trad (The University of Sydney)
Mean First Passage Time and Eigenvalue Perturbation

Morven Brown G4 (p. 147)
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13:30 Giovanni Giacomin (The University of Western Australia)
The Lévy flight foraging hypothesis in bounded regions: subordinate Brownian
motions and high-risk/high-gain strategies

Morven Brown G4 (p. 145)

14:00 Jessica Slegers (The University of Sydney)
Proving Harnack inequalities via a multipoint maximum principle approach

Morven Brown G4 (p. 146)

14:30 David Perrella (The University of Western Australia)
Eigenvectors of the curl in solids of revolution

Morven Brown G4 (p. 146)

15:30 Jack Thompson (The University of Western Australia)
On an overdetermined problem involving the fractional Laplacian

Morven Brown G4 (p. 147)

16:00 Zeaiter Zeaiter (The University of Sydney)
Periodic logistic solutions on domains with refuges

Morven Brown G4 (p. 147)

16:30 Po-Lam Yung (The Australian National University)
Improved discrete restriction for the parabola

Morven Brown G4 (p. 147)

. 19 Probability and Mathematical Statistics

13:00 Estate Khmaladze (None)
On the theory of distribution free testing of statistical hypothesis

Central Lecture Block 8 (p. 151)

14:00 Aihua Xia (The University of Melbourne)
Convergence rate for geometric statistics of point processes with fast decay
dependence

Central Lecture Block 8 (p. 154)

14:30 Andrea Collevecchio (Monash University)
Topics on Random Games

Central Lecture Block 8 (p. 149)

15:30 Hritika Gupta (The University of Melbourne)
Expected Number of Call Abandonments in a Call Centre

Central Lecture Block 8 (p. 150)

15:30 Beniamin Goldys (The University of Sydney)
Characterisation of linear and nonlinear Markov semigroups and their generators

Central Lecture Block 3 (p. 149)

16:00 James Kerlidis (The University of Melbourne)
Linking Population-Size-Dependent and Controlled Branching Processes

Central Lecture Block 8 (p. 151)

16:00 Xi Geng (The University of Melbourne)
Lack of Gaussian Tail for Stochastic Line Integrals along Fractional Brownian Paths

Central Lecture Block 3 (p. 149)

16:30 SHIDAN LIU (Monash University)
Superhedging duality for multi-action options under model uncertainty with
information delay

Central Lecture Block 8 (p. 152)

16:30 Benoit Liquet (None)
Best Subset Selection via Continuous Optimization

Central Lecture Block 3 (p. 152)

. 20 Representation Theory

13:00 Masoud Kamgarpour (The University of Queensland)
Open problems in geometry of the space of representations
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Central Lecture Block 5 (p. 157)

13:30 Bailey Whitbread (The University of Queensland)
Counting Points on the Representation Variety

Central Lecture Block 5 (p. 159)

14:00 GyeongHyeon Nam (The University of Queensland)
Arithmetic geometry of character varieties with regular monodromy

Central Lecture Block 5 (p. 158)

14:30 Alexander Sherman (The University of Sydney)
The curious case of the queer Lie superalgebra and its supercharacters

Central Lecture Block 5 (p. 158)

15:30 Sam Jeralds (The University of Queensland)
Demazure weight polytopes for semisimple and affine Lie algebras

Central Lecture Block 5 (p. 157)

16:00 Chris Hone (The University of Sydney)
Geometric extensions of sheaves.
Central Lecture Block 5 (p. 156)

16:30 Emilien Zabeth (Université Clermont Auvergne)
Block decomposition via the geometric Satake equivalence

Central Lecture Block 5 (p. 160)

. 21 Stochastic differential equations: From Theory to Numerical Analysis

13:00 Thanh Tran (University of New South Wales)
Quasi-Monte Carlo finite element approximation of the solution to the stochastic
Landau-Lifshitz equation

Central Lecture Block 3 (p. 164)

13:30 Daniel Hauer (The University of Sydney)
A stability result in functional calculus via stochstic tools

Central Lecture Block 3 (p. 161)

14:00 Xi Geng (The University of Melbourne)
The Signature Transform for Rough Paths and Stochastic Processes

Central Lecture Block 3 (p. 160)

14:30 Vincent Liang (The University of Melbourne)
On Markov chain approximations for computing boundary crossing probabilities of
diffusion processes

Central Lecture Block 3 (p. 163)

. 22 Topology

13:00 Connie On Yu HUI (Monash University)
Geometry of rod packings in the 3-torus

Central Lecture Block 4 (p. 166)

13:30 Lukas Anagnostou (The University of Melbourne)
Moduli spaces of hyperbolic surfaces with cone points

Central Lecture Block 4 (p. 164)

14:00 Alexander He (The University of Queensland)
Greedy retriangulation II: tunnels and handlebodies

Central Lecture Block 4 (p. 166)

14:30 Jonathan Spreer (The University of Sydney)
A Uniform Sampling Procedure for Abstract Triangulations of Surfaces

Central Lecture Block 4 (p. 168)

15:30 Thiago de Paiva Souza (Monash University)
Satellite knots over Lorenz knots which are not Lorenz knots
Central Lecture Block 4 (p. 165)

16:00 Lecheng Su (Monash University)
Alternating Links on Non-orientable Surfaces
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Central Lecture Block 4 (p. 168)

16:30 Damian Lin (The University of Sydney)
The Virtual d-invariant: Computation and Significance

Central Lecture Block 4 (p. 167)

. 23 Visualisation and Mathematical Art

13:30 Kate Smith-Miles (The University of Melbourne)
Optimal construction of montages from mathematical functions on a spectrum of
order-disorder preference

John Goodsell LG19 (p. 169)

14:30 Chloe Wilkins (The University of Newcastle)
An alternative approach to complex analysis through a study of phase portraits

John Goodsell LG19 (p. 169)

15:30 Joan Licata (Australian National University)
Sequences of rainbows (aka homotopies of Morse 2-functions on 3-manifolds)

John Goodsell LG19 (p. 169)

16:00 Matthew Paul Skerritt (RMIT University)
Awards in the CARMA-MATRIX Maths/Art Poster Competition

John Goodsell LG19 (p. 169)

16:30 Daniel Francis Mansfield (University of New South Wales)
Mesopotamian Square Root Approximation by a Sequence of Rectangles

John Goodsell LG19 (p. 169)
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Conference Day 3: Thu 8 December

� Summary timetable

When What
09:00–10:00 Plenary: Calegari – Number Theory and the Langlands Program (p. 84)
10:00–10:30 Coffee Break
10:30–11:30 Plenary: Sasada – Yang-Baxter maps and independence preserving prop-

erty (p. 86)
11:30–12:30 Plenary: Higson – Hypoelliptic equations and geometry (p. 85)
12:30–13:30 Lunch break
13:30–14:30 Special session talk
13:30–14:00 14 special session talks
14:00–15:00 Special session talk
14:00–14:30 13 special session talks
14:30–15:00 14 special session talks
15:00–15:30 12 special session talks
15:30–16:00 Coffee Break
16:00–17:00 Annual General Meeting
17:00–17:30 Special session talk
19:00–22:00 Event: Conference Dinner

� Non-plenary Sessions

. 3 Category Theory, Homotopy Theory, and K-Theory

13:30 David Roberts (The University of Adelaide)
Low-dimensional higher geometry: a case study

John Goodsell LG19 (p. 91)

14:00 Guillaume Laplante-Anfossi (The University of Melbourne)
Categorical coherence, polytopes and Koszul duality

John Goodsell LG19 (p. 90)

14:30 Soichiro Fujii (Macquarie University)
The oplax limit of an enriched category

John Goodsell LG19 (p. 90)

15:00 Yuki Maehara (Kyushu University)
Coinductive equivalences in algebraic weak ω-categories

John Goodsell LG19 (p. 91)

. 4 Combinatorics

13:30 Andrew Francis (Western Sydney University)
Sandwiches, eggs, and trees: phylogenetic trees and partitions of finite sets

Morven Brown LG02 (p. 94)

14:00 Youming Qiao (University of Technology Sydney)
Matrix spaces as a linear algebraic analogue of graphs: extremal, probabilistic, and
enumerative problems

Morven Brown LG02 (p. 95)

14:30 Maria Carmen Amarra (The University of Western Australia)
Block-transitive, s-chain imprimitive 2-designs

Morven Brown LG02 (p. 92)

15:00 James East (Western Sydney University)
Heights of congruence lattices of semigroups and acts

Morven Brown LG02 (p. 94)
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. 5 Computational Mathematics

13:30 Kenneth Duru (The Australian National University)
Stability analysis of the perfectly matched layer for the elastic wave equation in
layered media

Morven Brown G3 (p. 98)

14:00 Tareq Alodat (University of New South Wales)
On approximation for time-fractional stochastic diffusion equations on the unit sphere

Morven Brown G3 (p. 96)

14:30 Quoc Thong Le Gia (University of New South Wales)
Removing the mask – reconstructing a scalar field on the sphere from a masked field

Morven Brown G3 (p. 99)

. 8 Functional Analysis, Operator Algebras, and Noncommutative Geometry

13:30 Arnaud Brothier (UNSW Sydney)
Forest-skein groups

Central Lecture Block 1 (p. 106)

14:00 David Yost (Federation University Australia)
Strictly convex Banach algebras

Central Lecture Block 1 (p. 113)

14:30 Ian Doust (University of New South Wales)
Some problems in `1 embeddings

Central Lecture Block 1 (p. 107)

15:00 Michael Cowling (University of New South Wales)
Noncommutative Lp spaces

Central Lecture Block 1 (p. 107)

. 9 Geometry with Symmetries

13:30 Emma Carberry (The University of Sydney)
The least deformable soap bubble tori

John Goodsell LG21 (p. 113)

14:00 Rod Gover (University of Auckland)
Conformal curves and submanifolds, distinguished submanifolds, and integrability

John Goodsell LG21 (p. 114)

15:00 Paul Bryan (Macquarie University)
Prescribed curvature equations via flows

John Goodsell LG21 (p. 113)

. 10 Groups and Their Actions

13:30 Colin David Reid (The University of Newcastle)
Multiple transitivity except for a system of imprimitivity

Morven Brown G6 (p. 119)

14:00 Murray Elder (University of Technology Sydney)
k-geodetic groups

Morven Brown G6 (p. 116)

14:30 Michal Ferov (The University of Newcastle)
New examples of vertex-transitive graphs of infinite degree with locally compact
automorphism groups

Morven Brown G6 (p. 117)

15:00 Stephan Tornier (The University of Newcastle)
Compatibility cocycles of finite permutation groups

Morven Brown G6 (p. 120)
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. 11 Harmonic Analysis and Hyperbolic PDEs

13:30 Adam Sikora (Macquarie University)
Atomic decomposition of Hardy spaces associated with a self-adjoint operators

Morven Brown G5 (p. 123)

14:00 Himani Sharma (Macquarie University)
Vertical Maximal Functions on Manifolds with Ends
Morven Brown G5 (p. 123)

14:30 Pierre Portal (Australian National University)
Hardy spaces for wave equations

Morven Brown G5 (p. 122)

15:00 Jan Rozendaal (Institute of Mathematics, Polish Academy of Sciences)
Local smoothing and Hardy spaces for Fourier integral operators

Morven Brown G5 (p. 123)

. 13 Mathematical Biology

13:30 Matthew Cody Nitschke (The University of Sydney)
Evolution of human pair bonds as a consequence of male-biased mating sex ratios?

Morven Brown LG30 (p. 126)

14:00 Edward Hancock (The University of Sydney)
A dual-clock-driven model emulating the effects of either Ano1 or IP3R knock-out on
lymphatic muscle cell pace-making

Morven Brown LG30 (p. 124)

14:30 Eva Stadler (UNSW Sydney)
Passive antibody treatment for SARS-CoV-2: dose-dependent therapeutic efficacy
and prophylactic protection

Morven Brown LG30 (p. 126)

. 15 Mathematics Education

13:30 Poh Hillock (The University of Queensland)
Course Transformation in First Year Mathematics – a phased approach

Morven Brown G4 (p. 130)

14:00 Amanda Shaker (La Trobe University)
Incentivisation and its effect on engagement and student performance

Morven Brown G4 (p. 131)

14:30 Chris Tisdell (University of New South Wales)
Worth a “Round” of Applause? How a Circle Arc Template Can Replace the
Compass in the Learning and Teaching of Geometric Constructions

Morven Brown G4 (p. 131)

. 16 Number Theory and Algebraic Geometry

13:30 Florian Breuer (The University of Newcastle)
Explicit height of modular polynomials

Central Lecture Block 2 (p. 133)

14:00 Mumtaz Hussain (La Trobe University)
Uniform approximation via continued fractions

Central Lecture Block 2 (p. 134)

14:30 Liangyi Zhao (University of New South Wales)
Lower order terms in the one level density of low-lying zeros of quadratic Hecke
L-functions
Central Lecture Block 2 (p. 136)

15:00 Timothy Trudgian (UNSW Canberra)
Proving theorems to annoy others, why not?

Central Lecture Block 2 (p. 135)
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. 17 Optimisation

13:30 Guoyin Li (University of New South Wales)
Proximal methods for nonsmooth and nonconvex fractional programs: when sparse
optimization meets fractional programs

Central Lecture Block 6 (p. 139)

14:00 Matthew Tam (The University of Melbourne)
Distributed forward-backward methods for ring networks

Central Lecture Block 6 (p. 143)

14:30 Thi Hoa Bui (Curtin University)
An exact cutting plane method for solving p-dispersion-sum problems

Central Lecture Block 6 (p. 137)

15:00 James Saunderson (Monash University)
Optimal self-concordant barriers for quantum relative entropies

Central Lecture Block 6 (p. 142)

. 19 Probability and Mathematical Statistics

13:30 Spiridon Penev (UNSW Sydney)
Distributionally robust myopic index tracking

Central Lecture Block 8 (p. 153)

14:00 Pavel Krupskiy (The University of Melbourne)
Modeling spatial tail dependence with Cauchy convolution processes

Central Lecture Block 8 (p. 151)

14:30 Sophie Hautphenne (The University of Melbourne)
The probabilities of extinction in a branching random walk

Central Lecture Block 8 (p. 150)

15:00 Peter Braunsteins (UNSW Sydney)
Consistent estimation for population-size-dependent branching processes

Central Lecture Block 8 (p. 148)

. 20 Representation Theory

13:30 Kevin Coulembier (The University of Sydney)
Positively Super Invariant Theory

Central Lecture Block 5 (p. 156)

14:30 Jie Du (University of New South Wales)
The i-quantum groups

Central Lecture Block 5 (p. 156)

15:00 Dougal Davis (The University of Melbourne)
Mixed Hodge modules and real groups

Central Lecture Block 5 (p. 156)

. 21 Stochastic differential equations: From Theory to Numerical Analysis

13:30 Pierre Portal (Australian National University)
Maximal regularity of parabolic SPDE

Central Lecture Block 3 (p. 164)

14:00 Simon Harris (University of Auckland)
Samples from branching processes, universal limiting genealogies, and Brownian
excursions
Central Lecture Block 3 (p. 161)

14:30 Greg Markowsky (Monash University)
The conformal Skorokhod embedding

Central Lecture Block 3 (p. 163)

15:00 Ngan Le (Monash University)
Vortices in the stochastic Landau–Lifshitz–Gilbert equations

Central Lecture Block 3 (p. 162)
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. 22 Topology

13:30 Jessica Purcell (Monash University)
Bounding triangulation complexity for elliptic and sol manifolds

Central Lecture Block 4 (p. 168)

14:00 Thomas Le Fils (The University of Sydney)
Periods of translation surfaces
Central Lecture Block 4 (p. 167)

14:30 Dionne Ibarra (Monash University)
Changing the framing of links in 3-manifolds with properly embedded non-separating
2-spheres

Central Lecture Block 4 (p. 166)

15:00 Diarmuid Crowley (The University of Melbourne)
Infinite stable class for 4-manifolds with boundary

Central Lecture Block 4 (p. 165)
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Conference Day 4: Fri 9 December

� Summary timetable

When What
09:00–10:00 Plenary: Schilling – The mystery of plethysm coefficients (p. 86)
10:00–10:30 Coffee Break
10:30–11:30 Plenary: Bridson – Finite shadows of infinite groups and the geometry of

3-dimensional manifolds (p. 84)
11:30–12:30 Plenary: Mitchell – Data science and mathematical modelling (p. 85)
12:30–13:30 Lunch break
13:30–14:30 2 special session talks
13:30–14:00 12 special session talks
14:00–15:00 Special session talk
14:00–14:30 11 special session talks
14:30–15:00 11 special session talks
15:00–15:30 Coffee break
15:30–16:00 9 special session talks
16:00–16:30 8 special session talks
16:30–17:00 5 special session talks

� Non-plenary Sessions

. 3 Category Theory, Homotopy Theory, and K-Theory

13:30 Amnon Neeman (Australian National University)
Metric techniques for triangulated categories

John Goodsell LG19 (p. 91)

14:30 Mircea Voineagu (University of New South Wales)
Bredon motivic cohomology ring of complex numbers

John Goodsell LG19 (p. 92)

15:30 Peter Donovan (None)
A Comment on Grothendieck’s Proposed EGA X and EGA XI

John Goodsell LG19 (p. 90)

16:00 ()

John Goodsell LG19 (p. ??)

. 5 Computational Mathematics

13:30 Markus Hegland (Australian National University)
Matrix approximation using column sampling, the wedge product and Cauchy-Binet

Morven Brown G3 (p. 99)

14:00 Dingxuan Zhou (The University of Sydney)
Mathematical Theory of Structured Deep Neural Networks

Morven Brown G3 (p. 102)

15:30 Ricardo Ruiz Baier (Monash University)
New mixed finite element methods for the coupled Stokes/Poisson-Nernst-Planck
equations in Banach spaces

Morven Brown G3 (p. 101)

16:00 Alexander Gilbert (University of New South Wales)
Density estimation using quasi-Monte Carlo methods with smoothing by
preintegration

Morven Brown G3 (p. 98)
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. 6 Dynamical Systems and Ergodic Theory

13:30 Warwick Tucker (Monash University)
Lower bounds on the Hausdorff dimensions of Julia sets
Morven Brown G5 (p. 105)

14:00 Ian Lizarraga (The University of Sydney)
Spectral stability of shock-fronted travelling waves in reaction nonlinear-diffusion
PDEs
Morven Brown G5 (p. 104)

14:30 Nathan Duignan (The University of Sydney)
Distinguishing Between Regular and Chaotic Orbits of Flows by the Weighted
Birkhoff Average

Morven Brown G5 (p. 103)

. 8 Functional Analysis, Operator Algebras, and Noncommutative Geometry

13:30 Abraham Ng (University of Wollongong)
Optimal rates of decay in the Katznelson-Tzafriri theorem for operators on Hilbert
spaces

Central Lecture Block 1 (p. 110)

14:00 Sean Harris (The Australian National University)
Non-commutative metric spaces and fractals therein

Central Lecture Block 1 (p. 108)

14:30 Geetika Verma (RMIT University)
Weaving frames linked with fractal convolutions

Central Lecture Block 1 (p. 111)

15:30 Thomas Scheckter (UNSW Sydney)
Fourier Analysis for Noncommutative Profinite Groups

Central Lecture Block 1 (p. 110)

16:00 Teun van Nuland (UNSW Sydney)
Spotting multiple operator integrals in nature

Central Lecture Block 1 (p. 111)

. 9 Geometry with Symmetries

13:30 Haotian Wu (The University of Sydney)
The second Robin eigenvalue in noncompact rank-1 symmetric spaces

Central Lecture Block 7 (p. 116)

14:00 Kwok-Kun Kwong (University of Wollongong)
Effect of the average scalar curvature on Riemannian manifolds

Central Lecture Block 7 (p. 114)

. 10 Groups and Their Actions

13:30 Giles Gardam (University of Muenster)
What makes surfaces special?

Morven Brown G6 (p. 117)

14:30 Anne Thomas (The University of Sydney)
Divergence, thickness and hypergraph index for general Coxeter groups

Morven Brown G6 (p. 120)

15:30 Youming Qiao (University of Technology Sydney)
General linear groups acting on tensors

Morven Brown G6 (p. 119)

16:00 Scott Boivin Lindstrom (Curtin University)
Using optimisation and geometry to find automorphism groups for cones

Morven Brown G6 (p. 118)

16:30 Azeef Muhammed Parayil Ajmal (University of Western Sydney)
Structure of regular-* semigroups
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Morven Brown G6 (p. 118)

. 14 Mathematical Physics

13:30 Nalini Joshi (The University of Sydney)
Hearing a discrete drum

Morven Brown LG30 (p. 127)

14:00 Christopher Raymond (The Australian National University)
Unifying Galilean W-algebras

Morven Brown LG30 (p. 129)

14:30 Pieter Roffelsen (The University of Sydney)
On q-Painlevé VI and the Geometry of Segre Surfaces

Morven Brown LG30 (p. 129)

. 16 Number Theory and Algebraic Geometry

13:30 Chenyan Wu (The University of Melbourne)
Global Theta Correspondence and Simple Factors of Arthur Parameters

Central Lecture Block 2 (p. 136)

14:00 Angus McAndrew (Australian National University)
Motives of K3 surfaces
Central Lecture Block 2 (p. 134)

. 17 Optimisation

13:30 Mareike Dressler (UNSW Sydney)
Welcome to the World of SONCs
Central Lecture Block 6 (p. 138)

14:00 Erchuan Zhang (Edith Cowan University)
Convergence Analysis of Leapfrog for Geodesics

Central Lecture Block 6 (p. 144)

14:30 Janosch Rieger (Monash University)
Optimising the parameters of the space-time discretisation in reachable set
computation

Central Lecture Block 6 (p. 141)

15:30 Lindon Roberts (The University of Sydney)
Analyzing Inexact Hypgergradients for Bilevel Learning

Central Lecture Block 6 (p. 142)

16:00 Vera Roshchina (UNSW Sydney)
Some cones are particularly nice, but how nice exactly?

Central Lecture Block 6 (p. 142)

16:30 Minh N. Dao (RMIT University)
A proximal subgradient algorithm with extrapolation for structured non-convex
non-smooth problems

Central Lecture Block 6 (p. 138)

. 18 Partial Differential Equations: From Theory to Applications

13:30 Philip Broadbridge (La Trobe University)
Exact Solutions for Nonlinear Reaction-Diffusion Equations with Bells and Whistles.

Morven Brown G4 (p. 144)

14:00 Daniel Hauer (The University of Sydney)
A robust method for uniform convergence in domain perturbation with shrinking
holes
Morven Brown G4 (p. 145)

14:30 Jiakun Liu (University of Wollongong)
Interior estimates for Monge-Ampere equation in dimension two

Morven Brown G4 (p. 145)
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15:30 Zhewen Feng (The University of Queensland)
On the Beris-Edwards system with the Landau-de Gennes energy for nematic liquid
crystals

Morven Brown G4 (p. 145)

16:00 James McCoy (The University of Newcastle)
Some results for *linear* curvature flow
Morven Brown G4 (p. 146)

16:30 Florica Corina Cirstea (The University of Sydney)
Existence and refined asymptotics of solutions for nonlinear elliptic equations with a
gradient-dependent nonlinearity

Morven Brown G4 (p. 144)

. 19 Probability and Mathematical Statistics

13:30 Timothy Garoni (Monash University)
Scaling windows of some discrete mean-field spin models

Central Lecture Block 8 (p. 149)

14:00 Libo Li (University of New South Wales)
Density estimates for diffusions and skew diffusions and their local time.

Central Lecture Block 8 (p. 152)

14:30 Zhou Zhou (The University of Sydney)
Time inconsistency, precommitment and equilibrium strategies for a Stackelberg game

Central Lecture Block 8 (p. 155)

15:30 Qihe Tang (University of New South Wales)
Worst-case Moments under Partial Ambiguity

Central Lecture Block 8 (p. 154)

16:00 Laurence Field (Australian National University)
A probabilistic approach to canonical conformal mappings

Central Lecture Block 8 (p. 149)

16:30 Oleg Styrt (Lomonosov Moscow State University)
Convergence in distribution of the product of random variables from an independent
sample on a compact algebraic group

Central Lecture Block 8 (p. 154)

. 20 Representation Theory

13:30 Anthony Licata (Australian National University)
Flows on stability conditions and Artin Groups

Central Lecture Block 5 (p. 157)

14:00 Kane Townsend (University of Technology Sydney)
Normalisers of Sylow subgroups in reflection groups

Central Lecture Block 5 (p. 159)

14:30 Oded Yacobi (The University of Sydney)
Dynamics of braid groups and slicings

Central Lecture Block 5 (p. 159)

15:30 Peter McNamara (The University of Melbourne)
Non-perverse parity sheaves

Central Lecture Block 5 (p. 157)

. 21 Stochastic differential equations: From Theory to Numerical Analysis

13:30 Beniamin Goldys (The University of Sydney)
On Kramers approximation to stochastic damped wave equation

Central Lecture Block 3 (p. 161)

14:00 Anna Aksamit (The University of Sydney)
Information modelling: new type of filtration enlargement, representation property
and applications

Central Lecture Block 3 (p. 160)
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14:30 Chunxi Jiao (University of New South Wales)
Stochastic Landau-Lifshitz-Slonczewski equation for frustrated magnets

Central Lecture Block 3 (p. 162)

15:30 Quoc Thong Le Gia (University of New South Wales)
Existence of solutions to stochastic Navier-Stokes equations on a thin spherical
domain
Central Lecture Block 3 (p. 162)

16:00 Libo Li (University of New South Wales)
On a positivity preserving numerical scheme for the jump-extended CEV process

Central Lecture Block 3 (p. 163)

16:30 Zhou Zhou (The University of Sydney)
Convergence of Policy Improvement for Entropy-Regularized Stochastic Control
Problems
Central Lecture Block 3 (p. 164)

. 22 Topology

13:30 Agnese Barbensi (AMSI/University of Melbourne)
HyperTDA: hypergraphs for multiscale cycles in structured data

Central Lecture Block 4 (p. 165)

14:00 Csaba Nagy (University of Glasgow)
Homotopy equivalence and simple homotopy equivalence of manifolds

Central Lecture Block 4 (p. 167)

14:30 Hoel Queffelec (CNRS)
Skein positivity

Central Lecture Block 4 (p. 168)
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1. Plenary

Bridson, Martin. Finite shadows of infinite groups and the geometry of 3-dimensional manifolds
Speaker: Martin Bridson (The University of Oxford)
Time: 10:30 Fri 9 December

Place(s): Central Lecture Block 7

Author(s): Martin Bridson

There are many situations in geometry and group theory where it is natural, convenient or necessary to
explore infinite groups via their actions on finite objects (equivalently, via their profinite completions).
But how much understanding can one really gain about an infinite group by examining its finite
images? I will sketch some of the rich history of this problem, and describe how inputs from geometry
and low-dimensional topology have transformed the subject in recent years. I shall then sketch recent
work, rooted in the geometry of 3-manifolds, that highlights the importance of finite presentation in
this context. And I shall describe some compelling open questions.

Calegari, Frank. Number Theory and the Langlands Program
Speaker: Frank Calegari (University of Chicago)
Time: 09:00 Thu 8 December

Place(s): Central Lecture Block 7

Author(s): Frank Calegari

Number Theory as a subject has been around for several thousand years. Many problems in number
theory are very easy to state but hard to prove. For example, Fermat claimed in the 17th century
that there were no solutions to the equation xn + yn = zn in positive integers x, y, z and n ≥ 3; this
conjecture was only resolved by Andrew Wiles over 300 years later.
Over the past fifty years, number theorists have spent a great deal of effort studying an increasingly
intricate and sophisticated set of conjectures known as the ”Langlands Program”. On the one hand,
these conjectures link number theory to representation theory, topology, and analysis in a very sur-
prising way. On the other hand, they can be extremely technical. The goal of this talk will be to
demystify some of what the Langlands program says. More importantly, the goal will be to explain
how this theory can be used in practice to address very natural and easy to state problems. These will
include problems we have known how to answer since classical times (is the

√
2 an irrational number?)

to problems which we have only very recently been able to resolve.
This talk is intended for a generalist mathematical audience.

Dipierro, Serena. An expedition into the realm of nonlocal minimal surfaces
Speaker: Serena Dipierro (The University of Western Australia)
Time: 17:00 Tue 6 December

Place(s): Central Lecture Block 7

Author(s): Serena Dipierro

Nonlocal minimal surfaces are a very challenging and fascinating topic of research, combining mathe-
matical analysis and geometry, and reaching out to mathematical physics and theoretical biology.
Starting from the adventurous journey of Dido, we recall some of the great achievements obtained in
the study of classical minimal surfaces and we compare them with the recent developments addressing
the case of nonlocal perimeter functionals.

Donovan, Michael. A Journey on the Maths Trail, eluding the Bunyip
Speaker: Michael Donovan and Judy-anne Osborn (La Trobe University and Monash University)
Time: 10:45 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Michael Donovan and Judy-anne Osborn

For the last several years Michael Donovan and Judy-anne Osborn have been on a journey, shared
with many others, exploring the potential and possibilities for Indigenizing University Mathematics,
both in Australia and overseas. We will share this journey with you, including some of what we have
learnt of what may be possible and meaningful in Australian Universities.
Some of the vistas we have seen along the trail we have journeyed along, which we will share, include
views of Mathematics, of Education, of Indigeneity, of Indigenous Mathematics and of Indigenous
Pedagogies. The ”Bunyip” in our title refers to ”bad spirits”, which may hamper our work if we do
not name and acknowledge them; some of these are: colonisation, white-privilege, and the idea that
anyone has capacity or right to ”fix” another person or group of people.
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1. Plenary

Most of all this journey has been about partnerships and the joy of learning and discovering together.
We invite you on the trail.

Higson, Nigel. Hypoelliptic equations and geometry
Speaker: Nigel Higson (Pennsylvania State University)
Time: 11:30 Thu 8 December

Place(s): Central Lecture Block 7

Author(s): Nigel Higson

In linear partial differential equations, hypoellipticity is the condition that if Df=g, with g smooth,
then f is necessarily smooth too. The best-known hypoelliptic equations are the elliptic equations,
which are characterized by an isotropy property that can be readily checked point-by-point. Various
more general point-by-point sufficiency criteria for hypoellipticity have been studied, beginning with
famous work of Lars Hormander in the 1960’s. Quite recently these criteria have been used to formulate
and prove index theorems for hypoelliptic operators in the spirit of the famous Atiyah-Singer index
theorem, and to apply index-theoretic techniques to new problems. I shall give a survey of some
of these developments. Of special interest is Jean-Michel Bismut’s hypoelliptic Laplacian, which is a
remarkable family of operators interpolating between the Laplace operator on a Riemannian manifold
and the geodesic flow on its tangent bundle.

McGuinness, Mark Joseph. The bauxite is in the microwave - where industry meets mathematics
Speaker: Mark Joseph McGuinness (Victoria University of Wellington)
Time: 09:00 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Mark J. McGuinness and Lata Paea

Microwaving bauxite seems unlikely to make it any tastier, but is a tool for continuously measuring
the moisture content on a conveyor belt during offload of a shipment. The tool, a microwave analyser,
is in use commercially, despite a number of perplexities in the data it produces.
Discrepancies between the analyser results and laboratory measurements prompted an alumina com-
pany to bring their problem to a European Study Group with Industry in Limerick in 2017. This
meant that we got our hands on some very useful and puzzling data.
Linear calibrations are used to automatically infer moisture content from signal attenuation, phase
shift, and bauxite depth measured by the analyser. Simple semi-infinite mathematical solutions to
Maxwell’s equations reassuringly give linear relationships between moisture content, bauxite depth,
attenuation, and phase shift. However, the attenuation data from the analyser exhibits wildly oscilla-
tory behaviour versus bauxite depth.
On reflection, more sophisticated four-layer modelling inspired by Study Group interactions with Ox-
ford academics leads to multiply periodic dependence of attenuation on bauxite height. The periodic
behaviour is due to reflections at interfaces in the path of the microwaves, which give interference
effects. These model results are beginning to provide very good matches to data behaviour, and give
us some hope for improving the use of this tool in the future.

Mitchell, Lewis. Data science and mathematical modelling
Speaker: Lewis Mitchell (The University of Adelaide)
Time: 11:30 Fri 9 December

Place(s): Central Lecture Block 7

Author(s): Lewis Mitchell

Data science has become one of the ”buzzwords” of the past 10 years, in both academic and indus-
try contexts. However, it involves many of the same core skills once associated with mathematical
modelling: real-world applications, computation, data analysis, and importantly, assumptions-based
modelling. Does data science present an existential threat to mathematical modellers? In this talk I’ll
attempt to define data science, and discuss its interconnections with mathematical modelling, illus-
trating with examples from my own research. Far from being a threat, I will argue that data science
and mathematics (both pure and applied) have many synergies, and that the two disciplines can work
together and interact for mutual benefit.
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Piccirillo, Lisa. Exotic phenomena in 4-dimensional topology
Speaker: Lisa Piccirillo (MIT)
Time: 11:00 Tue 6 December

Place(s): Central Lecture Block 7

Author(s): Lisa Piccirillo

In favorable circumstances, topological 4-manifolds can be classified. In contrast, smooth 4-manifolds
remain poorly understood. Several hard questions in 4-manifold topology boil down to asking whether
there can be distinct smooth (sub)manifolds with the same topological type; such manifolds are called
exotic. In this talk I will discuss a few methods to demonstrate exotic phenomena, and comment on
how these methods might be adapted towards addressing some of these questions.

Sasada, Makiko. Yang-Baxter maps and independence preserving property
Speaker: Makiko Sasada (University of Tokyo)
Time: 10:30 Thu 8 December

Place(s): Central Lecture Block 7

Author(s): Makiko Sasada

In this talk, I will discuss a surprising relationship between two properties for bijective functions
F : X ×X → X ×X for a set X which are introduced from very different backgrounds and seemingly
unrelated. One of the property is that F is a Yang-Baxter map, namely it satisfies the “set-theoretical”
Yang-Baxter equation

F12 ◦ F13 ◦ F23 = F23 ◦ F13 ◦ F12

where Fij acts on the i-th and j-th factors of the product X ×X ×X . The other is the independence
preserving property (IP property), which means that there exist independent (non-constant) X -valued
random variables X,Y such that U, V are also independent with (U, V ) := F (X,Y ). The IP property
has been mostly studied for explicit functions F with X = R or an open interval of R and used to char-
acterize special probability distributions such as normal, gamma, exponential, inverse-Gaussian, beta
and so on. Recently, these characterization results with the IP property are also used to study station-
ary solutions of stochastic integrable models and invariant measures of discrete integrable systems. In
this context, it was found that the map

Fα,βGIG(x, y) =

(
y

1 + βxy

1 + αxy
, x

1 + αxy

1 + βxy

)
on R+ × R+ into itself with parameters α, β ≥ 0, which originates from the discrete KdV equation,
have these two properties, namely they are (parameter-dependent) Yang-Baxter maps and also have
the IP property. This motivates us to study a relationship between the Yang-Baxter maps and the
IP property, which has never been studied as far as we are aware. The talk is based on a joint work
with Ryosuke Uozumi.

Schilling, Anne. The mystery of plethysm coefficients
Speaker: Anne Schilling (University of California, Davis)
Time: 09:00 Fri 9 December

Place(s): Central Lecture Block 7

Author(s): Anne Schilling

The irreducible polynomial representations ρλ of GLn are indexed by integer partitions λ with at
most n parts. The character of ρλ is the Schur polynomial sλ. The composition of two such rep-
resentations ρλ : GLn → GLm and ρµ : GLm → GL` is also a polynomial representation of GLn
and its characters is denoted sλ[sµ], the plethysm of two Schur functions. It is an open problem to
find a combinatorial interpretation of the coefficients in the Schur expansion of sλ[sµ]. I will discuss
some ideas on how to attack this problem using the representation theory of the algebra of uniform
block permutations (see joint work with Laura Colmenarejo, Rosa Orellana, Franco Saliola, and Mike
Zabrocki arXiv:2112:13909 and arXiv:2208.07258).
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Deng, Quanling. Multi-scale modeling of Arctic sea ice floes
Speaker: Quanling Deng (The Australian National University)
Time: 14:30 Tue 6 December

Place(s): John Goodsell LG21

Author(s): Quanling Deng; Nan Chen; Sam Stechmann

In this talk, I will start with some quick facts about Arctic sea ice floes and then give a quick
review of the evolution of sea ice models. The first models are Eulerian continuum models that
describe the sea ice floes as viscous-plastics (Hilber 1979). Lagrangian particle models have been
developed recently, showing improved model performance, especially in ice-marginal zones where sea
ice is fragmented. The most successful one is the discrete element method (DEM). It characterises
the physical quantities of each sea ice floe along its trajectory under the Lagrangian coordinates.
The major challenges are 1) model coupling in different frames of reference (Lagrangian for sea ice
while Eulerian for the ocean and atmosphere dynamics); 2) the heavy computational cost when the
number of the floes is large; and 3) inaccurate floe parameterisation when the floe distribution has
multiscale features. I will present a superfloe parameterisation to reduce the computational cost and
a superparameterisation to capture the multiscale features. The superfloe parameterisation algorithm
generates a small number of superfloes that effectively approximate a considerable number of the
floes. The parameterisation scheme satisfies several important physics constraints that guarantee
similar short-term dynamical behaviour while maintaining long-range uncertainties, especially the
non-Gaussian statistical features, of the full system. In addition, the superfloe parameterisation
facilitates noise inflation in data assimilation that recovers the unobserved ocean field underneath
the sea ice. To capture the multiscale features, we follow the derivation of the Boltzmann equation
for particles and superparameterise the sea ice floes as continuity equations governing the statistical
moments of mass density and linear and angular velocities. This leads to a particle-continuum coupled
model. The continuum part captures the large scales and the particle part captures the small scales.
The particle model is localised and fully parallelised for computation efficiency. I will present several
numerical experiments to demonstrate the success of the proposed schemes. This is joint work with
Nan Chen (UW-Madison) and Sam Stechmann (UW-Madison).

Garces, Len Patrick Dominic. A Numerical Approach to Pricing Exchange Options under Stochastic
Volatility and Jump-Diffusion Dynamics
Speaker: Len Patrick Dominic Garces (University of New South Wales)
Time: 13:00 Tue 6 December

Place(s): John Goodsell LG21

Author(s): Len Patrick Dominic Garces

We price European and American exchange options when the underlying asset prices are modelled
as Merton (1976) jump-diffusion process with a common Heston (1993) stochastic volatility process.
Pricing is performed under an equivalent martingale measure obtained by taking the second asset yield
process as the numéraire. Under this equivalent martingale measure, we derive the exchange option
pricing integro-partial differential equations (IPDEs) and investigate the early exercise boundary of
the American exchange option. We then discuss a numerical solution of the IPDEs using the method of
lines (MOL) its implementation using computing software. Our analytical and numerical investigation
shows that the near-maturity behavior of the early exercise boundary of the American exchange option
is significantly influenced by the dividend yields and the presence of jumps in the underlying asset
prices. Furthermore, with the numerical results generated by the MOL, we are able to show that
key jump and stochastic volatility parameters significantly affect the early exercise boundary and
exchange option prices. Our numerical analysis also verifies that the MOL performs more efficiently,
compared to other finite difference methods or simulation approaches for American options, since the
MOL integrates the computation of option prices, greeks, and the early exercise boundary and does
so with the least error.

Kitsios, Vassili. QuickClim: A machine learning solution to generating climate projections of arbitrary
user-defined emissions pathways
Speaker: Vassili Kitsios (CSIRO)
Time: 14:00 Wed 7 December

Place(s): John Goodsell LG21

Author(s): Vassili Kitsios, Terence J. O’Kane
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There is an ever increasing need to assess the physical climate risks for a broader range of eco-
nomic scenarios than those simulated by international climate science programs such as the Coupled
Model Inter-comparison Project (CMIP). For example, the Network for Greening the Financial Sys-
tem (NGFS) is a group of central banks undertaking economic modelling to determine the impact
that a range of scenarios transitioning to net zero emissions would have on global economic develop-
ment. However, the NGFS emissions pathways are not the same as the emissions used to force any
of the existing CMIP climate model projections. To enable a wholistic assessment of both economic
transition and physical climate risk, we have developed a machine learning approach that exploits
existing CMIP data, to generate time varying fields of climate model output for user-defined arbitrary
emissions pathways. The specific approach is the finite element method bounded variational vector
auto-regressive model with exogenous factors (FEM-BV-VARX). The presentation will outline the
methodology and validate the method via its ability to reconstruct CMIP data excluded from the
learning phase. A case study will also be illustrated, which assesses climate risk encompassing an
extensive range of emissions pathways, that would not be possible with climate models alone.

Meylan, Mike. Flexural Gravity Wave Scattering with Compression
Speaker: Mike Meylan (The University of Newcastle)
Time: 13:00 Wed 7 December

Place(s): John Goodsell LG21

Author(s): Mike Meylan

The problem of scattering for flexural-gravity waves has been the subject of extensive research mo-
tivated by understanding the wave processes which are prominent in the ice-infested ocean and the
engineering challenges associated with very large floating structures. Many different problems in wave,
scattering have been solved, and the field has reached a stage of maturity However, the inclusion of
compression, especially powerful compression or other effects such as a current, causes the wave propa-
gation behaviour to change. In particular, multiple propagating waves can appear, some for which the
phase and group velocity are in opposite directions. I will present some solutions to wave scattering
problem in these cases and discuss the challenge of finding the numerical solutions.

O’Kane, Terence. climate prediction via entropy optimal machine learning
Speaker: Terence O’Kane (CSIRO)
Time: 14:30 Wed 7 December

Place(s): John Goodsell LG21

Author(s): Terence O’Kane, Illia Horenko

There is now an increasing effort across the geosciences to apply ML/AI methods. However, these are
largely nascent studies primarily applying standard tools (deep learning, convolution neural networks
etc) to the prediction of a small subset of variables as compared to operational weather and climate
prediction systems. In addition, coordinated international efforts have produced enormous volumes
of data spanning spatial and temporal scales from weather prediction over a few days to projections
of future climate decades from now. However, even the identification of climatic regimes and attri-
bution of the factors driving transitions between periods of drought or increased rain associated with
persistent synoptic patterns embedded within these vast data sets represents a huge challenge. From
a mathematical perspective, application of standard ML approaches e.g., deep learning, in situations
where the volume of available model and observational data and the potentially long timescales in-
volved manifest the problem of prediction and causal inference as one where the available training
data is either insufficient to avoid over-fitting (and hence over-confident predictions) or where there
are insufficient realisations to resolve potentially predictable signals from the noise. The “small data”
problem occurs where the number of data instances (features) is far less than the dimensionality of
the problem, and is directly relevant to the problems described above. Here we apply the recently de-
veloped entropic scalable probabilistic approximation (eSPA) combining global optimisation, feature
selection and Bayesian variational inference to enable highly computationally efficient methods for
causal inference and prediction. We show eSPA to out-perform standard ML methods at a fraction of
the computational cost in predicting tropical climate variability.

Thamwattana, Natalie. A variational model for metal folding
Speaker: Natalie Thamwattana (The University of Newcastle)
Time: 13:30 Wed 7 December

Place(s): John Goodsell LG21

Author(s): Natalie Thamwattana
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This talk is motivated by the project ‘Tools to measure the carbon content of soil’ from a company,
‘CarbonPump’, at the MISG 2022.
Soil has been used to capture and store significant carbon from the atmosphere. To collect a soil
sample for measuring its carbon content, CarbonPump uses a metal tube to drill roughly 1.5m into
the ground to obtain a vertically profiled sample. Inserted inside this metal tube is a reusable folded
metal sheet for collecting the sample. The folded metal sheet as an insertion enables its re-usability
since it is designed to fit and have enough strength to stay intact inside the outer metal tube to
withstand high pressure during the drilling process. A critical feature of the inner metal sheet is its
flexibility to insert into the outer metal tube and unroll to reveal a column of soil sample after being
removed from the outer tube. To achieve this flexibility, a series of kerf cutting and cold pressing are
introduced to the metal sheet. While flexibility may be achieved, kerf patterns generally compromise
the strength of the material. As such, investigation into the effect of kerf cutting and cold pressing
on the metal sheet is required. This talk is part of the investigation done at the MISG 2022, where a
variational model is used to study the folding of metal sheets with kerf patterns.

Wu, Jiahao. American Option Pricing and Hedging
Speaker: Jiahao Wu (Monash University)
Time: 14:00 Tue 6 December

Place(s): John Goodsell LG21

Author(s): Jiahao Wu

In this paper, we introduce a dynamic programming method to solve the American-style option pricing
problem and its dual form simultaneously. These problems are usually tackled separately, and the
computational cost increases exponentially with the step size decreasing. To overcome this limitation,
we design a method that uses neural networks to derive both the lower and the upper bound of the
option price using one simulation. This method can also offer a hedging strategy as a by-product. The
avoidance of extra Monte Carlo simulations and the use of neural networks allow us to price American
options and Bermudan options with frequent exercise opportunities in high dimensions.

Xing, Chenchen. Estimating customer valuation in a service system with unobserved balking
Speaker: Chenchen Xing (The University of Melbourne)
Time: 13:30 Tue 6 December

Place(s): John Goodsell LG21

Author(s): Chenchen Xing

We consider a service system selling goods to strategic customers. Customers are inhomogeneous on
the valuation of goods. At their arrival times, customers are informed about the information of the
current system. Customers probably arrive and then immediately balk if the waiting cost is above
the valuation. Those balking customers are not observed by the system manager. The aim of the
system manager is to estimate customers’ valuation distribution as well as the arrival rate of customers
including balking customers.
The modelling framework that we will be working with is a double sided queue with Poisson streams
of goods and customers on both sides. we find the maximum likelihood estimators for the customer’s
valuation and the arrival rate. Consistency of MLEs holds based on simulation results.
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Clark, Alexander. Classifying t-structures on tensor-triangulated categories
Speaker: Alexander Clark (The University of Melbourne)
Time: 15:30 Tue 6 December

Place(s): John Goodsell LG19

Author(s): Alexander Clark

Associated to any essentially small tensor-triangulated category (tt-category) is a particular (appro-
priately universal) locally ringed space, known as its Balmer spectrum. The Balmer spectrum recovers
quasi-compact quasi-separated schemes from their tensor derived categories of perfect complexes. Re-
cent work by G. Sahoo and U. Dubey generalises the classification of compactly-generated t-structures
on the derived category of a Noetherian commutative ring, originally due to Alonso Tarrio et al, to
classifying appropriate t-structures on the derived category of a Noetherian scheme. We discuss gen-
eralising this classification to the setting of appropriate tt-categories.

Deng, Bill. About RO(C2 x C2)-graded cohomology
Speaker: Bill Deng (UNSW Sydney)
Time: 13:30 Tue 6 December

Place(s): John Goodsell LG19

Author(s): Bill Deng

In algebraic topology, one associates to each topological space an algebraic structure such as a group,
ring or module that is invariant under homotopy equivalence. In the 1960s, Bredon extended this
theory to topological spaces with an action of a fixed group G, which then developed into what is
known as RO(G)-graded cohomology. The computations in this new theory were difficult, and in
particular the cohomology groups of the point were non-trivial. Recently, these groups played a key
role in resolving a longstanding problem in algebraic topology, which led to a sharp increase in the
interest in RO(G)-graded cohomology groups. We focus in particular on the case where G = C2×C2,
the Klein four-group. Notably, we will use a powerful connection with Bredon motivic cohomology to
help elucidate the structure of the cohomology ring.

Donovan, Peter. A Comment on Grothendieck’s Proposed EGA X and EGA XI
Speaker: Peter Donovan (None)
Time: 15:30 Fri 9 December

Place(s): John Goodsell LG19

Author(s): Peter Donovan

The introduction to Grothendieck’s EGA I (1961) gives a provisional list of topics for the then prospec-
tive later volumes. But publication stopped after the fourth and last part of EGA IV. EGA X was
to cover duality theory while EGA XI was to cover the RiemannRoch theorem. Much of what was
intended for EGA X is available in Seminaire Bourbaki #149 (May 1957) and in the Hartshorne
Residues and Duality notes. The Grothendieck extension of the Hirzebruch formula was published in
the Borel-Serre paper and expandedin SGA6. Parts of Illusie’s reconstruction of SGA5 are also highly
relevant. This talk discusses a complication that arises when the base field has positive characteristic.

Fujii, Soichiro. The oplax limit of an enriched category
Speaker: Soichiro Fujii (Macquarie University)
Time: 14:30 Thu 8 December

Place(s): John Goodsell LG19

Author(s): Soichiro Fujii and Stephen Lack

It is well-known that for any monoidal category V and a monoid M in V, the slice category V/M has
a natural monoidal structure, and that there exists a canonical isomorphism of categories between
Mon(V/M) and Mon(V)/M. If we regard the monoid M as a lax monoidal functor from the terminal
monoidal category to V, then V/M is characterised as the oplax limit of the 1-cell M, in the 2-category
of monoidal categories, lax monoidal functors and monoidal natural transformations. In this talk, we
present a generalisation of the construction of V/M. For any bicategory B and a category X enriched
over B, we define a bicategory B/X, for which there exists a canonical isomorphism between the 2-
categories (B/X)-Cat and B-Cat/X. The bicategory B/X can be characterised as the oplax limit of
the B-category X, regarded as a lax functor from the indiscrete category with the same set of objects
as X to B, in the 2-category of bicategories, lax functors and icons.
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Laplante-Anfossi, Guillaume. Categorical coherence, polytopes and Koszul duality
Speaker: Guillaume Laplante-Anfossi (The University of Melbourne)
Time: 14:00 Thu 8 December

Place(s): John Goodsell LG19

Author(s): Guillaume Laplante-Anfossi

Even though MacLane’s coherence theorem for symmetric monoidal categories, one of the fundamental
results in category theory, was written in the language of rewriting theory, it bears a very homotopical
flavour. Kapranov suggested in 1993 an ”instant proof” of this theorem, using the geometry that
underlies parenthesizations of words. Building on this insight, we present a general polytopal coherence
theorem, showing that in the presence of polytopes, techniques from discrete geometry can be used to
prove coherence in a very visual and concise manner. When applied to operadic families of polytopes
encoding algebraic structures up to homotopy, this theorem provides, beside coherence proofs for the
associated categorified notions, a new proof that the associated operads are Koszul, and even Koszul
self-dual. This is joint work with Pierre-Louis Curien.

Maehara, Yuki. Coinductive equivalences in algebraic weak ω-categories
Speaker: Yuki Maehara (Kyushu University)
Time: 15:00 Thu 8 December

Place(s): John Goodsell LG19

Author(s): Yuki Maehara

There are many different approaches to weak higher-dimensional categories. One proposed by Leinster,
based on an idea of Batanin’s, defines weak ω-categories as the algebras for a particular monad on
the category of globular sets. Intuitively, this monad encodes only the existence part of the pasting
theorem for globular pasting diagrams.
In this talk, I will make precise (and sketch a proof of) the uniqueness part, and discuss some of its
applications.
This talk is based on joint work with Soichiro Fujii (Macquarie University) and Keisuke Hoshino
(Kyoto University).

Miranda, Adrian. Semi-strictification in low dimensions
Speaker: Adrian Miranda (Macquarie University)
Time: 16:00 Tue 6 December

Place(s): John Goodsell LG19

Author(s): Adrian Miranda

Categories in higher dimensions often only obey familiar laws up to some extra data. In dimension
two, all such weak categories (or bicategories) are suitably equivalent to strict ones. The same is true
for two-dimensional functors, but not for two-dimensional transformations. These so-called ‘pseudo-
natural’ transformations have a key role in strictification in dimension three. This is because their
weakness precisely corresponds to the weakness that remains in weak 3-categories (or tricategories),
after the analogous strictification construction is applied.

I will describe my recent work extending the strictification construction to weak higher maps be-
tween tricategories, and some progress towards using this to give a strictification result for weak
categories in dimension four. As we will see, there is some surprising asymmetry in the notion of a
’weak interchange 4-category’, to which I conjecture any weak 4-category is equivalent.

Neeman, Amnon. Metric techniques for triangulated categories
Speaker: Amnon Neeman (Australian National University)
Time: 13:30 Fri 9 December

Place(s): John Goodsell LG19

Author(s): Amnon Neeman

In a series of recent papers we prove a number of outstanding conjectures, and in the process create
a new formalism for studying triangulated categories. One way to view it is that we do some version
of Fourier analysis on triangulated categories.
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Roberts, David. Low-dimensional higher geometry: a case study
Speaker: David Roberts (The University of Adelaide)
Time: 13:30 Thu 8 December

Place(s): John Goodsell LG19

Author(s): David Roberts, Raymond Vozzo

Considerations from several different areas of mathematics have prompted the development of so-called
higher geometry: the study of categorified analogues of geometric structures. Despite being studied
for nearly two decades, few examples that capture non-abelian phenomena have been constructed.
And here by ”constructed”, we mean to the level that would satisfy traditional differential geometers,
as opposed to the kind of construction that category theorists are comfortable with.
To this end, I will describe a new framework to work with bundle 2-gerbes, which from a higher-
category point of view are certain types of truncated descent data for ∞-stacks on a manifold. The
description is sufficient to undertake concrete computations more satisfying to traditional differential
geometers and mathematical physicists. I also describe explicit geometric examples that can be
constructed using our framework, including infinite families of explicit geometric string structures.

Singh, Chandan. Categorical Structures of Virtual Tangles
Speaker: Chandan Singh (The University of Melbourne)
Time: 14:00 Tue 6 December

Place(s): John Goodsell LG19

Author(s): Chandan Singh

A classic result of Turaev says that tangles on ribbons can be described as the free ribbon monoidal
category generated by one object. This tells that the category of tangles on ribbon is universal in the
sense that it is free on tortile Yang-Baxtor operator. Virtual Tangles are a higher dimensional version
of tangles. Recently, Brochier showed that virtual tangles have universal properties similar to classical
tangles. Virtual tangles also have a “knot theoretic” description in terms of circuit algebras. In this
talk, we show that one can see virtual tangles as wheeled props, which is rigid props or equivalently,
a type of strict rigid symmetric monoidal category generated by a single object.

Stoeckl, Kurt. A Koszul Operad Governing Wheeled Props
Speaker: Kurt Stoeckl (The University of Melbourne)
Time: 13:00 Tue 6 December

Place(s): John Goodsell LG19

Author(s): Kurt Stoeckl

A prop is a free symmetric monoidal category generated by a single object, meaning that any morphism
in a prop is of the form x⊗m → x⊗n. A wheeled prop is a prop in which every object has a dual. Props
and wheeled props arise naturally in the study of homotopy coherent algebraic structures, deformation
theory and knot theory. It is well known that there exist discrete coloured operads (multicategories)
which govern props and wheeled props. This arises from the underlying fact that trees can be used to
form disconnected graphs possibly with directed cycles. In this talk we’ll discuss a groupoid coloured
operad governing wheeled props, and prove that this operad is Koszul. One consequence of our
construction is that we can give a definition of an infinity wheeled prop, which is to wheeled props as
infinity categories are to categories.

Voineagu, Mircea. Bredon motivic cohomology ring of complex numbers
Speaker: Mircea Voineagu (University of New South Wales)
Time: 14:30 Fri 9 December

Place(s): John Goodsell LG19

Author(s): Mircea Voineagu

We identify Bredon motivic cohomology ring of complex numbers and compare it with RO(Z/2)
Bredon cohomology ring of a point. This is a joint work with Jeremiah Heller and Paul Arne Ostvaer.
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AL-Juaid, Badriah. Coloring edges of a complete graph
Speaker: Badriah AL-Juaid (La Trobe University)
Time: 13:30 Wed 7 December

Place(s): Morven Brown LG02

Author(s): Badriah AL-Juaid, Marcel Jackson, Tomasz Kowalski, and James Koussas. (La Trobe

University)

We explore edges colourings of Kn to forbidding triangles configurations and required others to be
occur. These conditions have natural combinatorial interest in their own right, but also correspond
to qualitative representation of nonassociative relation algebras which is called chromatic algebra En.

Amarra, Maria Carmen. Block-transitive, s-chain imprimitive 2-designs
Speaker: Maria Carmen Amarra (The University of Western Australia)
Time: 14:30 Thu 8 December

Place(s): Morven Brown LG02

Author(s): Maria Carmen Amarra

(Joint work with Alice Devillers and Cheryl E. Praeger) A point-block incidence structure (P,B)
consists of a finite set P of elements called points, and a collection B of subsets of P called blocks.
The structure (P,B) is a 2-design if there are constants k and λ such that each block has size k and any
pair of distinct points is contained in exactly λ blocks. An automorphism of (P,B) is a permutation of
P which preserves B. In this talk we consider structures (P,B) which admit an automorphism group
that leaves invariant each partition in a given chain of partitions of P; we say that such structures are
s-chain imprimitive, where s is the length of the chain of invariant partitions. We obtain necessary
and sufficient conditions in order for an s-chain imprimitive (P,B) to be a 2-design, and we show,
via explicit construction, that for each s there exist infinitely many examples of s-chain imprimitive
2-designs.

Annor, Dickson. Negami’s conjecture for covers of small ply
Speaker: Dickson Annor (La Trobe University)
Time: 14:00 Tue 6 December

Place(s): Morven Brown LG02

Author(s): Dickson Annor

A cover graph G of a graph H is a graph that ’locally looks like H’ in the sense that there is a projection
map from G to H that preserves neighbourhoods. S. Negami conjectured in 1986 that a connected
graph has a finite planar cover if and only if it embeds in the projective plane. In this talk we will
discuss our work on certain cases of the conjecture, particularly regarding planar covers of low ply.
This is joint work with Yuri Nikolayevsky and Michael Payne.

Bamberg, John. The Synchronisation Hierarchy for Permutation Groups and Related Combinatorial
Problems
Speaker: John Bamberg (The University of Western Australia)
Time: 13:00 Tue 6 December

Place(s): Morven Brown LG02

Author(s): John Bamberg

Neumann, Cameron, Araújo, Steinberg and co. initiated the study of finite synchronising permutation
groups, which had its origins in the C̆erný conjecture, one of the oldest and most famous problems in
automata theory. The synchronising groups are primitive and include 2-transitive and 2-homogeneous
groups. In between 2-transitive and synchronising, there are other classes of groups, such as QI,
spreading, and separating groups, and one of the central research questions in this area has been
finding example that discriminate between these classes. This talk will be an overview of the subject,
and how it connects with natural problems in combinatorics (esp.,finite geometry and association
schemes). We will also present recent work, joint with Michael Giudici, Jesse Lansdown, and Gordon
Royle.
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Barton, Samuel. Hypergraph Models with Application
Speaker: Samuel Barton (The University of Queensland)
Time: 16:30 Wed 7 December

Place(s): Morven Brown LG02

Author(s): Samuel Barton

Networks, also known as graphs, are a common and useful tool used to model interactions among
objects. However, graphs only capture pairwise interactions and relationships. This property often
limits modelling and results as many real-world systems encompass multi-way interactions. As such,
modelling systems with hypergraphs, being the generalisation of a graph, provides a more informative
framework. In this talk, we will introduce hypergraphs and discuss some properties and measures
which can be used to study the hypergraph structure. With this, we will then model an example data
set and discuss the results.

Bunjamin, Yudhistira Andersen. There are exactly twenty-two 4-GDDs of type 3562

Speaker: Yudhistira Andersen Bunjamin (UNSW Sydney)
Time: 16:00 Wed 7 December

Place(s): Morven Brown LG02

Author(s): R. Julian R. Abel, Yudhistira A. Bunjamin, Diana Combe

A k-GDD, or group divisible design with block size k, is a triple (X,G,B) where X is a set of points, G
is a partition of X into subsets (called groups) and B is a collection of k-element subsets of X (called
blocks) such that any two points from distinct groups appear together in exactly one block and no two
distinct points from any group appear together in any block.
Most work on GDDs has been focused on existence but very little work has been done on the enumer-
ation of GDDs. In some recent work, we enumerated the 4-GDDs of type 3562, that is, that have five
groups of 3 and two groups of 6. This talk will discuss the motivation or pursuing this enumeration,
present some of the ideas that enabled us to complete this enumeration and show some of the insights
that have been gained from this enumeration work about 4-GDDs in general.

Chng, Zhi Yee. On the Ramsey numbers for the tree graphs versus certain generalised wheel graphs
Speaker: Zhi Yee Chng (UNSW Sydney)
Time: 14:00 Wed 7 December

Place(s): Morven Brown LG02

Author(s): Zhi Yee Chng

Given two simple graphs G and H, the Ramsey number R(G,H) is the smallest integer n such that
for any graph of order n, either it contains G or its complement contains H. Let Tn be a tree graph
of order n and Ws,m be the generalised wheel graph Ks + Cm. In this research, we show that for
n ≥ 5, s ≥ 2, R(Tn,Ws,6) = (s+ 1)(n− 1) + 1 and for n ≥ 5, s ≥ 1, R(Tn,Ws,7) = (s+ 2)(n− 1) + 1.

East, James. Heights of congruence lattices of semigroups and acts
Speaker: James East (Western Sydney University)
Time: 15:00 Thu 8 December

Place(s): Morven Brown LG02

Author(s): James East

Lattices of one-sided congruences of a semigroup can be extremely complicated – for example, these
lattices are not understood even for finite full transformation semigroups. Nevertheless, one can still
sometimes compute certain combinatorial invariants of such lattices. This talk will focus on one such
invariant: the height of the lattice, ie the maximum length of a chain. One of our results is an explicit
formula for the height in the case of an arbitrary finite inverse semigroup, which also holds for some
more general classes of regular semigroups. The key tool is to consider a semigroup S and its one-sided
ideals as S-acts. This is all joint work with Matthew Brookes, James Mitchell and Nik Ruškuc.

Francis, Andrew. Sandwiches, eggs, and trees: phylogenetic trees and partitions of finite sets
Speaker: Andrew Francis (Western Sydney University)
Time: 13:30 Thu 8 December

Place(s): Morven Brown LG02

Author(s): Andrew Francis

Phylogenetic trees are ways to graphically represent the evolutionary history of a set of species, and
have been around since the days of Charles Darwin. They are simple graph-theoretical objects in a
sense, with leaves representing observations in the present, a root representing the nearest common
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ancestor, and internal vertices that represent speciation events. Reconstructing a tree based on obser-
vations in the present, however, is a complicated task, often involving statistical evolutionary models
together with searches over tree space.
This talk will be taking a strictly *combinatorial* view of phylogenetic trees. Specifically, I will
describe the surprisingly general fact that the set of phylogenetic trees and forests corresponds to the
set of partitions of finite sets. This builds on work due to Diaconis and Holmes in 1998. This sort of
correspondence opens doors to looking at trees and forests through the lens of set partitions and the
diverse mathematics that comes with such general ideas. In particular I will describe a connection to
Brauer diagrams, and take a little peek into what sort of algebraic structures might create new ways
to look at tree space.
Joint work with Peter Jarvis, recently published in Proc Roy Soc A, 2022.

Gentle, Aidan. A polynomial construction of perfect sequence covering arrays
Speaker: Aidan Gentle (Monash University)
Time: 14:30 Tue 6 December

Place(s): Morven Brown LG02

Author(s): Aidan Gentle

A PSCA(v, t, λ) is a multiset of permutations of the v-element alphabet {0, . . . , v−1} such that every
sequence of t distinct elements of the alphabet appears in the specified order in exactly λ permutations.
For v ≥ t, let g(v, t) be the smallest positive integer λ such that a PSCA(v, t, λ) exists. We present
an explicit construction that proves g(v, t) = O(vt(t−2)) for fixed t ≥ 4. The method of construction
involves taking a permutation representation of the group of projectivities of a suitable projective
space of dimension t− 2 and deleting all but a certain number of symbols from each permutation.

Lesgourgues, Thomas. Tools for asymmetric Ramsey Theory
Speaker: Thomas Lesgourgues (UNSW Sydney)
Time: 15:30 Tue 6 December

Place(s): Morven Brown LG02

Author(s): Thomas Lesgourgues

A graph G is q-Ramsey for a q-tuple of cliques (Kt1, . . . ,Ktq ) if every q-edge-coloring of G contains
a monochromatic copy of Kti in color i, for some i ∈ [q]. Many interesting questions arise concerning
this relation, particularly involving the case in which G is minimal (with respect to subgraph inclusion)
for this property. Useful tools for constructing such graphs have been developed, called senders and
determiners, either for symmetric tuples of graphs (ti = t for all i), or for pairs of graphs (Ks,Kt).
In a joint work with Simona Boyadzhiyska, we established the existence of new tools for any tuple of
cliques, allowing us to prove a number of theorems about the class of minimal graphs q-Ramsey.

Li, Yuxuan. The second largest eigenvalue of normal Cayley graphs on symmetric groups generated by
cycles
Speaker: Yuxuan Li (The University of Melbourne)
Time: 13:00 Wed 7 December

Place(s): Morven Brown LG02

Author(s): Yuxuan Li

Aldous’ Spectral Gap Conjecture states that the second largest eigenvalue of each connected Cayley
graph on the symmetric group Sn with respect to a set of transpositions is attained by the standard
representation of Sn. This celebrated conjecture, which was proposed in 1992 and completely proved
in 2010, has inspired much interest in determining the second largest eigenvalue of Cayley graphs on
Sn. Let C(n, k) be the set of k-cycles of Sn. We find that the (strictly) second largest eigenvalue
of Cay(Sn, C(n, I)) can only be achieved by at most four irreducible representations of Sn, where
I ⊆ {2, 3, . . . , n} and C(n, I) = ∪k∈IC(n, k). This talk is based on collaborative work with Binzhou
Xia and Sanming Zhou.

Neubecker, Jack William. Almost resolvable duplicated Steiner triple systems
Speaker: Jack William Neubecker (The University of Queensland)
Time: 15:30 Wed 7 December

Place(s): Morven Brown LG02

Author(s): Jack William Neubecker
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A Steiner triple system of order v, denoted STS(v), consists of a set of v points and a set of three-point
subsets called triples such that each unordered pair of points is contained in exactly one triple. It is well
known that an STS(v) exists if and only if v ≡ 1, 3 (mod 6). A parallel class is a subset of mutually
disjoint triples that covers each point, and an almost parallel class (APC) is a subset of mutually
disjoint triples that covers all but one point of the system. A landmark result of design theory states
that for every v ≡ 3 (mod 6) there is an STS(v) which can be partitioned into parallel classes. When
v ≡ 1 (mod 6), an STS(v) has no parallel class, and furthermore cannot be partitioned into APCs,
but various alternatives have been considered in the literature. We define our own alternative, and
show that there exists an STS(v) that has a set of APCs such that each triple of the system occurs in
exactly two APCs if and only if v ≡ 1 (mod 6) and v ≥ 19.

Qiao, Youming. Matrix spaces as a linear algebraic analogue of graphs: extremal, probabilistic, and
enumerative problems
Speaker: Youming Qiao (University of Technology Sydney)
Time: 14:00 Thu 8 December

Place(s): Morven Brown LG02

Author(s): Youming Qiao

In this talk we examine some recent works on linear spaces of matrices which are inspired by graph
theory. These include extremal problems in spirit of Turán and Ramsey, probabilistic problems fol-
lowing Erdős–Rényi, and enumerative problems inspired by Gilbert and Read. We will conclude the
talk with some open problems.
The talk is based on the following works.

• Youming Qiao: Turán and Ramsey problems for alternating multilinear maps. Accepted to
Discrete Analysis, 2022. See arXiv: 2007.12820.
• Youming Qiao: Enumerating alternating matrix spaces over finite fields with explicit coor-

dinates. Discrete Mathematics, 344(11): 112580 (2021). See arXiv: 2007.05108.
• Yinan Li, Youming Qiao: Linear Algebraic Analogues of the Graph Isomorphism Problem

and the Erdős-Rényi Model. FOCS 2017: 463-474. See arXiv: 1708.04501.

Wang, Jie. Polytopes with excess degree between d+1 and 2d-6
Speaker: Jie Wang (Federation University Australia)
Time: 14:30 Wed 7 December

Place(s): Morven Brown LG02

Author(s): Jie Wang, David Yost, Guillermo Pineda-Villavicencio

Let P be a d-polytope, and let v be a vertex of P . The excess degree of v is the degree of v minus the
dimension, and the excess degree of P is the sum of the excess degree of all its vertices. In a paper in
2018 by Guillermo Pineda-Villavicencio, Julien Ugon and David Yost, it is shown that a d-polytope
can only have excess degree 0 (i.e it is a simple polytope) or excess degree d − 2 and onwards. And
a d-polytope with excess degree d − 1 only exists in dimension 3 and 5. Following their idea about
the possible dimension of intersection of two facets, we investigate further and show that d-polytopes
with excess degree d+ 1 only exist in dimension 3, 5, and 7; the d-polytopes with excess degree d+ 2
are the neighborly polytopes with exactly d+ 2 vertices; there is no d-polytope with excess degree in
the range d+ 3 to 2d− 7; the set of nonsimple vertices of d-polytopes with excess degree 2d− 6 forms
a face, and we give the characterization in terms of its face-figure. This is joint work with David Yost
and Guillermo Pineda-Villavicencio.

Zhang, Rui. The recent developments of dependency graphs
Speaker: Rui Zhang (Monash University)
Time: 16:00 Tue 6 December

Place(s): Morven Brown LG02

Author(s): Rui Zhang

The dependency graphs have been widely used in probability via Stein’s method, cumulants, etc. to
establish normal or Poisson approximation, or to obtain concentration results. They are also heavily
used in combinatorics, such as the Lovasz local lemma, cluster expansion, Janson’s inequality, etc.
I will talk about some recent developments of the dependency graphs, including some concentration
bounds, probabilities of the non-occurrences of events (e.g., probability of no small subgraphs, linearity
of hypergraphs, etc.), and some variants of the dependency graph model.
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Zhong, Ziwen. Convergence to Pure Nash Equilibria
Speaker: Ziwen Zhong (Monash University)
Time: 16:30 Tue 6 December

Place(s): Morven Brown LG02

Author(s): Ziwen Zhong

We study a class of processes on the oriented hypercube. These processes are absorbed by obstacles
which can be of two types. Our results are motivated by random games with N players, each with two
actions available, and i.i.d. payoffs. These games can be represented using random partially oriented
hypercubes. The first type of obstacles in this context is composed by the Pure Nash Equilibria (PNE)
of the game, while the other obstacles are known in the literature as traps or sink equilibria absorbing.
The processes we analyze include Best-Response dynamics. We prove that for all N large enough,
these processes reach a PNE before hitting a trap.
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Alodat, Tareq. On approximation for time-fractional stochastic diffusion equations on the unit sphere
Speaker: Tareq Alodat (University of New South Wales)
Time: 14:00 Thu 8 December

Place(s): Morven Brown G3

Author(s): Tareq Alodat, Q. T. Le Gia, I. H. Sloan

This paper develops a two-stage stochastic model to investigate evolution of random fields on the
unit sphere S2 in R3. The model is defined by a time-fractional stochastic diffusion equation on S2

governed by a diffusion operator with the time-fractional derivative defined in the Riemann-Liouville
sense. In the first stage, the model is characterized by a homogeneous problem with an isotropic
Gaussian random field on S2 as an initial condition. In the second stage, the model becomes an
inhomogeneous problem driven by a time-delayed Brownian motion on S2. The solution to the model
is given in the form of an expansion in terms of complex spherical harmonics. An approximation
to the solution is given by truncating the expansion of the solution at degree L ≥ 1. The rate of
convergence of the truncation errors as a function of L and the mean square errors as a function
of time are also derived. It is shown that the convergence rates depend not only on the decay of
the angular power spectrum of the driving noise and the initial condition, but also on the order of
the fractional derivative. We study sample properties of the stochastic solution and show that the
solution is a Hölder continuous random field. Numerical examples and simulations inspired by the
cosmic microwave background (CMB) are given in detail to illustrate the theoretical findings.

Challis, Vivien. Computational structural optimisation of piezoelectric materials
Speaker: Vivien Challis (Queensland University of Technology)
Time: 15:30 Wed 7 December

Place(s): Morven Brown G3

Author(s): Vivien J Challis, Zachary J Wegert, Anthony P Roberts

Structural optimisation is a powerful computational approach for designing structures or microstruc-
tures for particular physical properties. The approach combines numerical solution of the relevant
state equations with a density- or level set-based description of the structure that facilitates op-
timisation of the design objective. I’ll introduce structural optimisation and outline the common
approaches. I’ll then introduce the phenomenon of piezoelectricity and present details of our recent
work optimising new periodic microstructures for both stiffness and piezoelectric response. Such mi-
crostructures are manufacturable by exploiting modern 3D printing technologies and I’ll talk about
potential applications as next-generation robotic stress sensors.

Cui, Tiangang. Intrinsic Subspaces of High-Dimensional Inverse Problems and Where to Find Them
Speaker: Tiangang Cui (Monash University)
Time: 14:30 Wed 7 December

Place(s): Morven Brown G3

Author(s): Tiangang Cui

The high-dimensionality is a central challenge faced by many numerical methods for solving large-scale
Bayesian inverse problems. In this talk, we will present some recent developments in the identifica-
tion of low-dimensional subspaces that offer a viable path to alleviating this dimensionality barrier.
Utilising concentration inequalities, we are able to identify the intrinsic subspaces from the solutions
of certain eigenvalue problems and derive corresponding dimension-truncation error bounds. The re-
sulting low-dimensional subspace enables the design of inference algorithms that can scale sub-linearly
with the apparent dimensionality of the problem.

Dilip, Hridya. Space-Time Aggregated Finite Element Methods for Time-Dependent Problems on
Moving Domains
Speaker: Hridya Dilip (Monash University)
Time: 14:30 Tue 6 December

Place(s): Morven Brown G3

Author(s): Santiago Badia, Hridya Dilip, Francesc Verdugo

We propose a space-time scheme that combines an unfitted finite element method in space with
a discontinuous Galerkin time discretisation for the accurate numerical approximation of parabolic
problems with moving domains or interfaces. We make use of an aggregated finite element space to
attain robustness with respect to the cut locations. The aggregation is performed slab-wise to have

98



5. Computational Mathematics

a tensor product structure of the space-time discrete space, yielding optimal error estimates. We
analyse the proposed algorithm, providing stability, condition number bounds and anisotropic a priori
error estimates. We also present a set of numerical experiments that confirm the theoretical results
for a parabolic problem on a moving domain. Moreover, we apply the method for a mass transfer
problem with changing topology. We observe that the method is robust and accurate for all numerical
simulations.

References
[1] Santiago Badia, Francesc Verdugo, and Alberto F. Martin. The aggregated unfitted finite element method for

elliptic problems. Computer Methods in Applied Mechanics and Engineering, Vol. 336, pp. 533-553, 2018.

[2] Santiago Badia, Hridya Dilip, and Francesc Verdugo. Space-time aggregated finite element methods for time-
dependent problems on moving domains. arXiv:2206.03626, 2022.

Duru, Kenneth. Stability analysis of the perfectly matched layer for the elastic wave equation in layered
media
Speaker: Kenneth Duru (The Australian National University)
Time: 13:30 Thu 8 December

Place(s): Morven Brown G3

Author(s): Kenneth Duru and Siyang Wang

We present the stability analysis of the perfectly matched layer (PML) in two-space dimensional
layered elastic media. Using normal mode analysis we prove that all interface wave modes present at
a planar interface of bi-material elastic solids are dissipated by the PML. Numerical experiments in
two-layer and multi-layer elastic solids corroborate the theoretical analysis.

Gilbert, Alexander. Density estimation using quasi-Monte Carlo methods with smoothing by
preintegration
Speaker: Alexander Gilbert (University of New South Wales)
Time: 16:00 Fri 9 December

Place(s): Morven Brown G3

Author(s): Alexander Gilbert

Approximating the cumulative distribution function (cdf), or probability density function (pdf), of
a high-dimensional random variable is a difficult task that arises in many applications, ranging from
derivatives pricing in finance to computing failure probabilities in engineering. Formulating the cdf as
the expected value of an indicator function of the random variable, the problem reduces to computing
a high-dimensional integral. Quasi-Monte Carlo (QMC) methods are deterministic quadrature rules
that have recently achieved great success in efficiently computing high-dimensional integrals. But the
success of QMC requires some level of smoothness in the integrand, which for the problem of computing
a cdf is destroyed by the discontinuity caused by the indicator function. Recent work on preintegration
(a.k.a. conditional sampling) showed that first integrating certain discontinuous functions with respect
to a single variable results in a smoother function, but now in one dimension less. In this talk, I
will present a QMC method based on randomly shifted lattice rules and a preintegration step, to
approximate the cdf. In d dimensions, the basic idea is to use preintegration to “integrate out” the
discontinuity in one dimension, and then apply a lattice rule to the remaining (d − 1)-dimensional
function, which is now as smooth as the original random variable. Our rigorous analysis of the error
shows that the cdf (and pdf) estimators achieve the same rate of convergence as using QMC to
approximate the expected value only, namely, 1/N where N is the number of quadrature points. To
illustrate the power of this method we apply it to a problem from option pricing and present numerical
results.

Harris, Elizabeth. Adaptive batch strategy using a leverage score based initialisation for calculating the
minimum volume covering ellipsoid
Speaker: Elizabeth Harris (The University of Newcastle)
Time: 13:30 Tue 6 December

Place(s): Morven Brown G3

Author(s): Elizabeth Harris

The minimum volume covering ellipsoid (MVCE) problem arises in many applied and theoretical ar-
eas. Statistical applications include the closely related D-optimal design problem, as well as outlier
detection and clustering. Containing ellipsoids are used in control theory, to efficiently analyse dy-
namical systems subjected to perturbations. MVCEs are also used in computational geometry and
computer graphics, in particular, for collision detection.
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We present a new initialisation of an adaptive batch strategy to compute the (1 + ε)-approximate
MVCE for a set of n points in IRd. We focus on moderately sized datasets (up to d = 100, n =
1 000 000). The adaptive batch strategy works in an optimisation-deletion-adaptation cycle: we solve
the MVCE problem using a smaller number of points, we delete points from consideration that are
guaranteed to not lie on the boundary of the MVCE, and then carefully select a new batch of points.
We propose a new initialisation, which involves selecting the points corresponding to the s highest
leverage scores. We show using numerical examples that this new initialisation tends to improve
computation time as well as reduce the total number of cycles, as compared with initialising with the
first s points.

Hegland, Markus. Matrix approximation using column sampling, the wedge product and Cauchy-Binet
Speaker: Markus Hegland (Australian National University)
Time: 13:30 Fri 9 December

Place(s): Morven Brown G3

Author(s): Markus Hegland and Frank deHoog

The approximation of very large matrices by low rank matrices is widely used in machine learning (big
data) and simulation (reduced order methods). In this paper we discuss mathematical tools which
are used to prove error bounds and stability results for some of these methods. We also present some
new bounds.
In particular we consider column (or feature) selection which is based on matrices X represented as

X =
[
A B

]
P

where P is a permutation matrix to be determined. The approximations are of the form

Xh =
[
A AY

]
P.

For this a determinantal point process with kernel K = L(L+ I)−1 is utilised where L = XTX. The
framework used is based on wedge products and the Cauchy-Binet theorem.

Jeyakumar, Sandra. A structure-preserving approach to simulating Hamiltonian systems with dissipation
Speaker: Sandra Jeyakumar (Australian National University)
Time: 13:30 Wed 7 December

Place(s): Morven Brown G3

Author(s): Sandra Jeyakumar

Hamiltonian systems occur naturally in many physical problems, including those in plasma physics.
The behaviour of charged particles in electromagnetic fields, which consistently influence each other,
can be modelled through the Vlasov-Maxwell equations — a 6D time-dependent system of Hamiltonian
hyperbolic partial differential equations. This Hamiltonian structure has recently been exploited in the
design of numerical solvers, as it provides one way to ensure the numerical preservation of invariants (or
first integrals) associated with the problem. Unfortunately, introducing dissipation into such systems
(most often through global integral operators) can spoil this pure Hamiltonian treatment.
In this talk, we present the metriplectic approach, which is a formalism for producing structure-
preserving methods for Hamiltonian systems with dissipation. This works to reproduce the dissipative
terms through using an entropy-like quantity and metric bracket that are constructed to be compatible
with the Hamiltonian structure, and this structure can be carried into the numerical discretisation of
the problem as well. The talk will present an introduction to this topic, illustrated through examples.

Lamichhane, Bishnu. Local Projection Stabilisation Using Biorthogonal Systems
Speaker: Bishnu Lamichhane (The University of Newcastle)
Time: 16:30 Tue 6 December

Place(s): Morven Brown G3

Author(s): Bishnu Lamichhane

We will discuss projection stabilisation techniques for finite element methods for a few partial differen-
tial equations. Working with biorthogonal systems, the projection schemes are local and the resulting
finite element methods are efficient. We will mainly consider Stokes problem, biharmonic problem
and convection-dominated diffusion problem.
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Le Gia, Quoc Thong. Removing the mask – reconstructing a scalar field on the sphere from a masked
field
Speaker: Quoc Thong Le Gia (University of New South Wales)
Time: 14:30 Thu 8 December

Place(s): Morven Brown G3

Author(s): Quoc Thong Le Gia

We develop a novel spectral approach to the recovery of a scalar field, given only information about a
masked version of the field together with precise information about the (smooth) mask. The theory is
developed for a general mask and then specialised to the case of an axially symmetric mask. Numerical
experiments are given for the case of an axial mask motivated by the cosmic microwave background,
assuming that the underlying field is a Gaussian random field with an artificial angular power spectrum
of a moderate degree. The recovery is highly satisfactory in the absence of noise, and of possible
interest in the presence of random noise. This is joint work with Ian Sloan, Rob Womersley, and Jan
Hamann (UNSW, Sydney).

Muir, Dean. Stable and accurate method for simulating the Anisotropic Diffusion in toroidally confined
magnetic fields
Speaker: Dean Muir (Australian National University)
Time: 14:00 Wed 7 December

Place(s): Morven Brown G3

Author(s): Dean Muir

In magnetic toroidal confinement fusion, transport of particles or temperature happens primarily
along magnetic field lines, with the ratio of diffusion parallel and perpendicular to the field lines
sometimes exceeding the order of 108. A simple way of modelling transport is though solutions to
the anisotropic diffusion equation, however the ratio of diffusion coefficients can prove a challenge for
numerical solvers.
In this presentation we will discuss a novel approach to solving the anisotropic diffusion equation
in a periodic slab using summation by parts finite difference methods. The diffusion parallel to the
magnetic field lines is computed by interpolation and then addition to the perpendicular diffusion by
a parallel penalty term. The method is efficient, provably energy stable and asymptotic-preserving.
We will present numerical experiments verifying the numerical accuracy and stability of the method.

Qian, Jia Jia. A polyhedral discrete de Rham numerical scheme for the Yang–Mills equations
Speaker: Jia Jia Qian (Monash University)
Time: 15:30 Tue 6 December

Place(s): Morven Brown G3

Author(s): Jia Jia Qian, Jerome Droniou, Todd Oliynyk

The Yang–Mills equations come from non-abelian gauge theory, which describes the interactions of
elementary particles using particular choices of Lie groups. These equations can be seen as a non-linear
generalisation of Maxwell’s equations: with the Lie group U(1), the Lie bracket on the Lie algebra
vanishes, and we recover the linear equations of electromagnetism. In many numerical schemes for
Maxwell’s equations, the constraint equation cannot be enforced, and it is rather satisfied through
the reproduction of certain properties of the de Rham sequence at the discrete level. The presence
of non-linear terms in both the constraint and evolution creates many issues when applying these
techniques to the Yang–Mills equations. We present a numerical method for the Yang–Mills equations
based on the discrete de Rham sequence (DDR) that is proved to preserve exactly the non-linear
constraint. We then show some energy estimates, and numerical results in a 3D setting.

Ricardo, Kieran. Conservation and stability in a continuous/discontinuous Galerkin shallow water model
Speaker: Kieran Ricardo (None)
Time: 16:00 Tue 6 December

Place(s): Morven Brown G3

Author(s): Kieran Ricardo, Kenneth Duru, Dave Lee

We present a novel discontinuous Galerkin/continuous Galerkin method for solving the rotating shal-
low water wave equations in vector invariant form that simultaneously: achieves parrelisability; sat-
isfies mass and vorticity conservation; and ensures energy and potential enstrophy stability. These
properties are important for geophysical flow solvers, and our method provably achieves them while
being high order consistent. Our method uses high order numerical potential enstrophy dissipation,
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energy stable numerical fluxes, and projects the potential vorticity into H1 while keeping the prognos-
tic variables in L2. We provide numerical evidence that our method is highly parallelisable, converges
at the optimal rate, and that the theoretical conservation and stability properties hold. This research
takes an important step in developing accurate, efficient, and stable numerical methods for solving
the rotating shallow water wave equations.

Rieger, Janosch. Generalised Gearhart-Koshy acceleration for the Kaczmarz method
Speaker: Janosch Rieger (Monash University)
Time: 16:30 Wed 7 December

Place(s): Morven Brown G3

Author(s): Janosch Rieger

The Kaczmarz method is an iterative numerical method for solving large and sparse rectangular
systems of linear equations. Gearhart-Koshy and Tam have developed an acceleration technique for
the Kaczmarz method that minimizes the distance to the desired solution in the direction of a full
Kaczmarz step.
The present paper generalizes this technique to an acceleration scheme that minimizes the Euclidean
norm error over an affine subspace spanned by a number of previous iterates and one additional cycle
of the Kaczmarz method. The key challenge is to find a formulation in which all parameters of the
least-squares problem defining the unique minimizer are known, and to solve this problem efficiently.
When only a single Kaczmarz cycle is considered, the proposed affine search is more effective than
the Gearhart-Koshy/Tam linesearch, which in turn is more effective than the underlying Kaczmarz
method. A numerical experiment from the context of computerized tomography suggests that the
proposed affine search has the potential to outperform the the Gearhart-Koshy/Tam line-search and
the underlying Kaczmarz method in terms of the computational cost that is needed to achieve a given
error tolerance.

Ruiz Baier, Ricardo. New mixed finite element methods for the coupled Stokes/Poisson-Nernst-Planck
equations in Banach spaces
Speaker: Ricardo Ruiz Baier (Monash University)
Time: 15:30 Fri 9 December

Place(s): Morven Brown G3

Author(s): Ricardo Ruiz Baier

I will discuss a Banach spaces-based framework to introduce and analyze new mixed finite element
methods for the numerical solution of the coupled Stokes and Poisson–Nernst–Planck equations (a
nonlinear model describing the dynamics of electrically charged incompressible fluids). Owing to the
incompressibility condition and the use of the pseudostress as a secondary variable, the pressure is
eliminated from the system. In turn, besides the electrostatic potential and the concentration of
ionized particles, we use the electric field (rescaled gradient of the potential) and total ionic fluxes as
new unknowns. The resulting fully mixed variational formulation in Banach spaces can be written
as a coupled system consisting of two saddle-point problems, each one with nonlinear source terms
depending on the remaining unknowns, and a perturbed saddle-point problem with linear source
terms, which is in turn additionally perturbed by a bilinear form. The well-posedness of the continuous
formulation is a consequence of a fixed-point strategy in combination with the Banach theorem, the
Babuška–Brezzi theory, the solvability of abstract perturbed saddle-point problems, and the Banach–
Nečas–Babuška theorem. For this we also employ smallness assumptions on the data. An analogous
approach (but using now both the Brouwer and Banach theorems and stability conditions on arbitrary
FE subspaces) is employed to conclude the existence and uniqueness of solution for the associated
Galerkin scheme. A priori error estimates are derived, and examples of discrete spaces that fit the
theory, include, e.g., Raviart–Thomas elements of order k along with piecewise polynomials of degree ≤
k. Finally, rates of convergence are specified and several numerical experiments confirm the theoretical
error bounds. These tests also illustrate the balance-preserving properties and applicability of the
proposed family of methods.

Soenjaya, Agus. Landau-Lifshitz-Baryakhtar equation in a bounded domain
Speaker: Agus Soenjaya (University of New South Wales)
Time: 13:00 Wed 7 December

Place(s): Morven Brown G3

Author(s): Agus Soenjaya, Thanh Tran
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Landau-Lifshitz-Baryakhtar (LLBar) equation is a phenomenological model in the theory of micro-
magnetism which generalises the Landau-Lifshitz and the Landau-Lifshitz-Bloch (LLB) equations by
taking into account contributions from nonlocal damping. Experiments show that the LLBar model
could better explain some discrepancies in various problems on magnonics and magnetic domain-wall
dynamics (as compared to the usual Landau-Lifshitz equation).
In this talk, we present the global existence result for weak solutions of LLBar equation, as well as
the uniqueness result for more regular solution. Some indications on the numerical method used to
solve this equation will also be outlined.
Joint work with Thanh Tran.

Srikumar, Abirami. Approximating distribution functions in uncertainty quantification using
quasi-Monte Carlo methods
Speaker: Abirami Srikumar (UNSW Sydney)
Time: 13:00 Tue 6 December

Place(s): Morven Brown G3

Author(s): Abirami Srikumar

As high-dimensional problems become increasingly prevalent in many applications, the effective eval-
uation of these problems within the limits of our current technology poses a great hurdle due to the
exponential increase in computational cost as dimensionality increases. One class of strategies for
evaluating such problems efficiently are quasi-Monte Carlo (QMC) methods. Recently the application
of quasi-Monte Carlo methods to approximate expected values associated with solutions to elliptic
partial differential equations with random coefficients in uncertainty quantification has been of great
interest.
In this talk, we look into extending this from the computation of expected values of functionals of
the PDE solution to the approximation of distribution functions. This done by reformulating these
functions as expectations of an indicator function. However due to the discontinuous nature of the
indicator functions, we do not have an integrand that is conducive to obtaining the optimal rate of
error convergence. We seek to alleviate this issue using preintegration, whereby we integrate out
a single variable of the discontinuous function in order to obtain a function of one dimension less
with a sufficient level of smoothness to apply QMC methods. Some theoretical results regarding the
error bounds associated with such approximations and the results of numerical experiments will be
presented.

Zhou, Dingxuan. Mathematical Theory of Structured Deep Neural Networks
Speaker: Dingxuan Zhou (The University of Sydney)
Time: 14:00 Fri 9 December

Place(s): Morven Brown G3

Author(s): Dingxuan Zhou

Deep learning has been widely applied and brought breakthroughs in speech recognition, computer
vision, natural language processing, and many other domains. The involved deep neural network
architectures and computational issues have been well studied in machine learning. But there lacks a
theoretical foundation for understanding the modelling, approximation or generalization ability of deep
learning models with network architectures. An important family of structured neural networks is deep
convolutional neural networks (CNNs) with convolutional structures. The convolutional architecture
gives essential differences between deep CNNs and fully connected neural networks, and the classical
approximation theory for fully connected networks developed around 30 years ago does not apply. This
talk describes a mathematical theory of deep CNNs and related structured deep neural networks.
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Baake, Michael. On some dynamical systems of number-theoretic origin
Speaker: Michael Baake (Bielefeld University)
Time: 13:00 Tue 6 December

Place(s): Morven Brown G5

Author(s): Michael Baake

The visible lattice points have long been known as an interesting dynamical system with pure point
spectrum and other intriguing properties. More recently, an entire class of systems of number-theoretic
origin has been studied, including the k-free integers in algebraic number fields. Here, we give some
account of recent findings on their topological entropy, various other topological invariants, and how
they relate to algebraic and number-theoretic quantities such as unit and Galois groups as well as zeta
functions.

Curran, Mitchell. Counting eigenvalues in Hamiltonian systems via the Maslov index
Speaker: Mitchell Curran (The University of Sydney)
Time: 14:00 Tue 6 December

Place(s): Morven Brown G5

Author(s): Mitchell Curran

We give a lower bound for the number of positive, real eigenvalues of a Hamiltonian differential
operator. The proof is a straightforward application of the Maslov index, a topological invariant
which counts the intersections of a path in the Lagrangian Grassmannian with a fixed codimension
one submanifold. Provided the eigenvalue equations preserve Lagrangian planes, the Maslov index
allows one to glean spectral information by studying the (often simpler) problem where the spectral
parameter is zero; indeed this idea has its roots in the classical Sturm-Liouville theory of oscillations.
Our lower bound includes an atypical contribution to the Maslov index which is computable via an
analysis of the eigenvalue curves, which represent the evolution of the eigenvalues as the domain is
shrunk or expanded. Applying our theory to standing wave solutions of the nonlinear Schrodinger
equation leads to compact interval analogues of stability results in the spirit of the Jones-Grillakis
instability theorem and the Vakhitov-Kolokolov criterion.

Dooley, Anthony. Non-singular actions of amenable groups
Speaker: Anthony Dooley (University of Technology, Sydney)
Time: 16:00 Wed 7 December

Place(s): Morven Brown G5

Author(s): Anthony Dooley

Ergodic theory began with the study of a single transformation acting on a measure space: perhaps
the cornerstone was the Birkhoff ergodic theorem. A great deal of the classical work assumed that
the action preserves the measure, although von Neumann gave a classification under the assumption
of non-singularity, that is, that the sets of measure zero are preserved.
Repeated application of a single transformation leads to an action of the group of integers on the
measure space: more recent work has extended ergodic theory to the study of other groups of trans-
formations acting on a measure space. A great deal of this work has been under the assumption that
the action is measure-preserving and many of the theorems on integer actions have now been extended
to actions of amenable groups under this hypothesis.
In this talk I shall describe recent results on non-singular actions of amenable groups: the study
of critical dimension, the ratio ergodic theorem and a version of the Oseledec ergodic theorem for
products of random matrices. This is joint work with Kieran Jarrett and Jie Jin.

Duignan, Nathan. Distinguishing Between Regular and Chaotic Orbits of Flows by the Weighted
Birkhoff Average
Speaker: Nathan Duignan (The University of Sydney)
Time: 14:30 Fri 9 December

Place(s): Morven Brown G5

Author(s): Nathan Duignan

We present a method for distinguishing between regular and chaotic orbits of a flow using the weighted
Birkhoff average. The Birkhoff ergodic theorem asserts that the time-average (or Birkhoff average)
of a phase-space function will converge to the space average of the function. Krengel showed that
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this convergence can be arbitrarily slow. However, recently it was shown that for Diophantine quasi-
periodic maps on an n-torus, the inclusion of a bump function as a weight in the time-average (the
so-called weighted Birkhoff average), guarantees exponential convergence to the space average. In
this talk we extend these results to flows and describe how to exploit the exponential convergence to
distinguish between regular and chaotic orbits in some applications.

Dullin, Holger. Stability of a Lightsail
Speaker: Holger Dullin (The University of Sydney)
Time: 14:30 Wed 7 December

Place(s): Morven Brown G5

Author(s): Holger Dullin

The Breakthrough Starshot project aims to send probes to Alpha Centauri within the next 20 year
or so. The idea is to drive small light sails with a laser to say 20 percent of the speed of light. For
this the directional stability of such sails is essential. We study a simple model of such a sail which
has an added component to create dissipation and hence asymptotic stability. Dissipation induced
stability appears to be straightforward. However, the system under investigation is one that also
has dissipation induced instability. This is partly explained by the fact that the acting forces in the
corresponding non-dissipative system are non-conservative. I will review these concepts and explain
how they manifest themselves in this particular example, and show that in principle stabilisation is
possible. Joint work with Mohammad Rafat et al, PHYSICAL REVIEW APPLIED 17, 024016 (2022)

Hammerlindl, Andy. Quantitative mixing for non-compact skew-products
Speaker: Andy Hammerlindl (Monash University)
Time: 13:00 Wed 7 December

Place(s): Morven Brown G5

Author(s): Andy Hammerlindl

This talk will focus quantitative mixing for a family of accessible skew products with a uniformly
hyperbolic base. In the skew-product, the fibers are copies of the real line and so the overall system
is non-compact. For a family of observables which are Schwartz with respect to the fibers and Holder
with respect to the base, we can determine quantitative rates of mixing.

Hester, Eric William. How does geometry affect boundary layers?
Speaker: Eric William Hester (University of California Los Angeles)
Time: 16:30 Wed 7 December

Place(s): Morven Brown G5

Author(s): Eric William Hester

It is well known that singular perturbations of partial differential equations generate boundary layers:
shock waves, flame fronts, and multi-phase interfaces can all be seen as different manifestations of the
same idea. What is less understood is how the geometry of the boundary layer can influence their
subsequent evolution. I will show that the signed distance function provides a complete framework
to decompose the influence of arbitrary geometries on arbitrary boundary layers to arbitrary asymp-
totic order. I will then apply this machinery to derive improved numerical methods for multi-phase
problems in fluid-solid interactions, melting and dissolving interfaces, and ternary polymer fluids. No
background in differential geometry is required.

Lindstrom, Scott Boivin. Dynamics-driven meta algorithms for operator splitting
Speaker: Scott Boivin Lindstrom (Curtin University)
Time: 14:00 Wed 7 December

Place(s): Morven Brown G5

Author(s): Scott Boivin Lindstrom

Optimization problems are frequently tackled by iterative application of an operator whose fixed
points allow for fast recovery of locally optimal solutions. Under light-weight assumptions, stability
is equivalent to existence of a function—called a Lyapunov function—that describes the associated
discrete time dynamical system admitted by the repeated application of that operator. Critically, the
Lyapunov function encodes structural information about both the problem and the operator. Lya-
punov functions are usually hard to find, but if a practitioner had a priori knowledge—or a reasonable
guess—about one’s structure, they could equivalently tackle the problem by seeking to minimize the
Lyapunov function directly. We introduce a class of methods that does this. Interestingly, for certain
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feasibility problems, circumcentered-reflection method (CRM) is an extant example therefrom. How-
ever, CRM may not lend itself well to primal/dual adaptation, for reasons we show. Motivated by the
discovery of our new class, we experimentally demonstrate the success of one of its other members,
implemented in a so-called primal/dual framework.
This talk will be given entirely using the dynamical geometry software Cinderella. It will be accessible
and suitable for a wide audience. It is based on the article:
Scott B. Lindstrom, “Computable Centering Methods for Spiraling Algorithms and their Duals, with
Motivations from the Theory of Lyapunov Functions,” Computational Optimization and Applications,
(2022) in press.

Lizarraga, Ian. Spectral stability of shock-fronted travelling waves in reaction nonlinear-diffusion PDEs
Speaker: Ian Lizarraga (The University of Sydney)
Time: 14:00 Fri 9 December

Place(s): Morven Brown G5

Author(s): Ian Lizarraga

Reaction-nonlinear diffusion PDEs have recently been attracting interest as models for coherent prop-
agation with sharp fronts. Indeed, geometric singular perturbation theory (GSPT) can be used to
construct shock-fronted travelling wave solutions when the PDE is regularized.
In this talk, we describe the spectral stability of such waves for two distinct classes of regularization.
We blend a topological framework using first Chern classes with a GSPT-style dynamical systems
analysis to show that in both cases, a *slow* eigenvalue problem controls the point spectrum of the
linearized operator. Rigorous results and open questions are discussed.
This is joint work with Robert Marangell (USyd).

Perrella, David. Global symmetries of divergence-free fields with first integrals
Speaker: David Perrella (The University of Western Australia)
Time: 13:30 Tue 6 December

Place(s): Morven Brown G5

Author(s): David Perrella, Nathan Duignan, and David Pfefferlé

On a 3-manifold M with boundary ∂M and volume form µ, we consider the system (B, p) where B is a
divergence-free vector field tangent to ∂M and p is a first integral of B locally constant on ∂M . In the
context of plasma physics, such a system (which we call a flux-preserving system) represents the most
fundamental dynamical structure of a wide range of magnetic confinement equilibria. In this context,
B is the magnetic field and p is a flux function. We find a large apriori open subset U ⊂ M which
admits a vector field J which is a conformal symmetry of B; namely [J, fB] = 0 for some function
f > 0. In fact, we show that these systems are “conformally equivalent” to integrable systems in
the broad sense considered by Bogoyavlenskij and thus share the same dynamical properties. An
important auxiliary result to our main findings is the existence of a 1-form η on U satisfying

dη ∧ dp = 0.

This 1-form represents a global version of Kolmogorov’s Theorem for area-preserving flows on T2 with
parameters. We discuss implications for plasma physics and analogous results in higher dimensions.

Radnovic, Milena. Billiard games and books
Speaker: Milena Radnovic (The University of Sydney)
Time: 14:30 Tue 6 December

Place(s): Morven Brown G5

Author(s): Milena Radnovic

Two novel concepts from the theory of integrable billiards - billiard ordered games and confocal billiard
books - are connected in this work. Billiard books appeared recently in the work of Fomenko’s school,
in particular of V. Vedyushkina. These more complex billiard domains are obtained by gluing planar
sets bounded by arcs of confocal conics along common edges. Such domains are used in this paper to
construct the configuration space for billiard ordered games. We analyse dynamical and topological
properties of the systems obtained in that way. This is joint work with V. Dragovic and S. Gasiorek.
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Roberts, John. Critical curves of rotations with binary symbolic dynamics
Speaker: John Roberts (University of New South Wales)
Time: 15:30 Wed 7 December

Place(s): Morven Brown G5

Author(s): John Roberts

We consider rigid rotations of the unit circle by an angle θ where the circle is endowed with a two-letter
symbolic dynamics using the partition [0, ρ) and [ρ, 1), where θ, ρ ∈ [0, 1). In such rotations with a
binary symbolic dynamics, a critical curve is defined to be the locus of parameters (θ, ρ) for which the
boundaries of the partition that define the symbolic dynamics are connected via a prescribed number
of iterations and symbolic itinerary. We study the arithmetical and geometrical properties of these
curves in parameter space and associated symbol sequences.
This is joint work with Asaki Saito (Future University Hakodate) and Franco Vivaldi (Queen Mary,
London)

Tucker, Warwick. Lower bounds on the Hausdorff dimensions of Julia sets
Speaker: Warwick Tucker (Monash University)
Time: 13:30 Fri 9 December

Place(s): Morven Brown G5

Author(s): Warwick Tucker

We present an algorithm for a rigorous computation of lower bounds on the Hausdorff dimensions of
Julia sets for a wide class of holomorphic maps. We apply this algorithm to obtain lower bounds on
the Hausdorff dimension of the Julia sets of some infinitely renormalizable real quadratic polynomials,
including the Feigenbaum polynomial pFeig(z) = z2 + cFeig. In addition to that, we construct a
piecewise constant function on [−2, 2] that provides rigorous lower bounds for the Hausdorff dimension
of the Julia sets of all quadratic polynomials pc(z) = z2 + c with c ∈ [−2, 2]. Finally, we verify the
conjecture of Ludwik Jaksztas and Michel Zinsmeister that the Hausdorff dimension of the Julia set
of a quadratic polynomial pc(z) = z2 + c, is a C1-smooth function of the real parameter c on the
interval c ∈ (cFeig,−3/4).

Wormell, Caroline. Decay of correlations for conditional measures and some applications
Speaker: Caroline Wormell (CNRS)
Time: 13:30 Wed 7 December

Place(s): Morven Brown G5

Author(s): Caroline Wormell

The forward evolution of chaotic systems notoriously washes out inexact information about their state.
When advected by a chaotic system, physically relevant measures therefore often converge to some
reference measure, usually the SRB measures. This property implies various important statistical
behaviours of chaotic systems.
In this talk we discuss the behaviour of slices of these physical measures along smooth submanifolds
that are reasonably generic (e.g. not stable or unstable manifolds). We give evidence that such
conditional measures also have exponential convergence back to the full SRB measures, even though
they lack the regularity usually required for this to occur (for example, they may be Cantor measures).
Using Fourier dimension results, we will prove that CDoC holds in a class of generalised baker’s
maps, and we will give rigorous numerical evidence in its favour for some non-Markovian piecewise
hyperbolic maps. CDoC naturally encodes the idea of long-term forecasting of systems using perfect
partial observations, and appears key to a rigorous understanding of the emergence of linear response
in high-dimensional systems.
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Bunjamin, Yudhistira Andersen. The other audience of mathematics outreach
Speaker: Yudhistira Andersen Bunjamin (UNSW Sydney)
Time: 15:30 Tue 6 December

Place(s): Central Lecture Block 4

Author(s): Yudhistira Andersen Bunjamin and many, many others

For nearly five years now, a large team of students and staff at UNSW have embarked on a long-term
project to design and deliver mathematics outreach workshops targeted at school children. These
workshops are primarily intended to expose students to various aspects of mathematical thinking
rather than to introduce them to a particular area of mathematics.
The interactive nature of these workshops along with having mathematical thinking at the core of
the workshops’ learning outcomes mean that the facilitation requirements are usually higher than
that of most other types of mathematics outreach. In order to fulfil this, we rely on several of our
undergraduate and postgraduate students to help us facilitate these workshops.
Although they are not the intended recipients of the outreach, over the years, we have observed that
being involved in outreach has also had an impact on the mathematical journeys of our students and
often this affects students’ sense of inclusivity in the mathematical community.
This talk hopes to highlight the experiences of some of these students, both the good and the bad,
and tell the stories of the other audience of mathematics outreach.
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Brothier, Arnaud. Forest-skein groups
Speaker: Arnaud Brothier (UNSW Sydney)
Time: 13:30 Thu 8 December

Place(s): Central Lecture Block 1

Author(s): Arnaud Brothier

Vaughan Jones found unexpected connections between subfactor theory and Richard Thompson’s
group while attempting to construct conformal field theories (CFT). This led to numerous fruitful
applications and among others provided a novel way to construct group actions using categories. I
am initiating a program strengthening Jones’ visionary work where the Thompson group is replaced
by a family of groups that I name ”forest-skein groups”. These groups are interesting on their own,
satisfying exceptional properties and having powerful extra-structures for studying them. They are
built via planar diagrams mod out by certain skein relations just like planar algebras. I will briefly say
a word about the story of Jones’s discovery and then present forest-skein groups. Explicit examples
will be given as well as concrete applications.

Brownlowe, Nathan. Self-similar quantum groups
Speaker: Nathan Brownlowe (The University of Sydney)
Time: 15:30 Wed 7 December

Place(s): Morven Brown G6

Author(s): Nathan Brownlowe

We will introduce the notion of a self-similar compact quantum group, and will discuss some examples.
This is joint work with Dave Robertson.

Carter, Max. The type I problem for tree automorphism groups
Speaker: Max Carter (The University of Newcastle)
Time: 14:00 Wed 7 December

Place(s): Central Lecture Block 1

Author(s): Max Carter

A topological group G is called type I if every factor representation of G generates a type I von
Neumann algebra. Amongst locally compact groups, the type I groups are essentially those groups
whose unitary representations are classifiable. Consequently, the problem of determining which locally
compact groups are type I is a classical problem in the unitary representation theory of locally compact
groups. I will call this problem the “type I problem” from here on.
Recent progress in the structure theory of totally disconnected locally compact (tdlc) groups has
meant new progress can be made on this problem in the context of tdlc groups. In this talk, I will give
a brief introduction to unitary representations and the type I property, and I will give an overview
of the state of the type I problem in the context of groups acting on trees, which are a fundamental
class of groups in tdlc group theory. I hope to accentuate the operator algebraic aspects of the proofs
of a number of recent results by myself and other authors.

Cowling, Michael. Noncommutative Lp spaces
Speaker: Michael Cowling (University of New South Wales)
Time: 15:00 Thu 8 December

Place(s): Central Lecture Block 1

Author(s): Michael Cowling

This is an account of joint work with Gero Fendler and Michael Leinert.
There is a good theory of noncommutative Lp spaces associated to a von Neumann algebra with a
trace, but for algebras with weights there are three distinct theories, due to Haagerup and Terp, and
to Connes and Hilsum. These theories all have at least one of two defects: they deal with (possibly
unbounded) operators that act on a different Hilbert space to the original algebra, or the intersection
of different Lp spaces is trivial. We have a version of the theory that has neither of these defects,
whose relation to the earlier versions is clear, and in which it is relatively simple to prove the key
results. This talk outlines our theory.
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Doust, Ian. Some problems in `1 embeddings
Speaker: Ian Doust (University of New South Wales)
Time: 14:30 Thu 8 December

Place(s): Central Lecture Block 1

Author(s): Ian Doust

The most classical metric embedding problems concern issues on when a finite metric space (X, d)
can be embedded isometrically into a Euclidean space. In these problems, one usually want to look
at properties of the distance matrix DX = [d(xi, xj)]i,j consisting of all the distances between pairs
of elements of the space. But some interesting problems also arise if one wants to embed the metric
space into Rn with a different norm, such as the `1 norm.
Of particular interest is the case when you would like to embed your metric space into a Hamming
cube Hn = {0, 1}n which you can consider a subset of (Rn, ‖·‖`1). For example, you can always embed
any unweighted finite metric tree into a Hamming cube. For an n + 1 point unweighted metric tree
Graham and Pollak (1971) showed that det(DX) = (−1)nn2n+1, independently of the structure of
the tree. In particular the distance matrix is always invertible. In recent work with Gavin Robertson,
Alan Stoneham, Tony Weston and Reinhard Wolf we have investigated what other information is
hiding in the distance matrix of spaces which can be embedded in Hn.

Duwenig, Anna. The Zappa-Szép product of a Fell bundle by a groupoid
Speaker: Anna Duwenig (University of Wollongong)
Time: 16:30 Wed 7 December

Place(s): Morven Brown G6

Author(s): Anna Duwenig

The Zappa–Szép (ZS) product originated as a generalization of the semi-direct product of groups.
Keeping in mind the relationship of such semi-direct products to crossed products of C*-algebras, we
define an analogue of ZS products for operator algebras: if a groupoid H acts in a sufficiently nice way
on a Fell bundle B over G, we construct a new Fell bundle over the ZS product of the groupoids G
and H. For this new “ZS Fell bundle”, there is a natural relationship between its representations and
those representations of B and H that are covariant in an appropriate sense. Furthermore, this ZS
construction lends itself to generalizations of imprimitivity theorems à la Kaliszewski-Muhly-Quigg-
Williams. This talk is based on joint work with Boyu Li (University of Waterloo).

Frausino, Rodrigo. Reconstruction of Topological Graphs
Speaker: Rodrigo Frausino (University of Wollongong)
Time: 15:30 Tue 6 December

Place(s): Morven Brown G6

Author(s): Rodrigo Frausino

Given two objects, say X and Y , and two structures that arise from them, say Struc(X) and Struc(Y ),
what kind of relationship does a structure-preserving isomorphism from Struc(X) to Struc(Y ) impose
between X and Y ? An application of the celebrated Gelfand–Naimark Theorem for C∗-algebras gives
us a classical example of this ubiquitous question: For X and Y locally compact Hausdorff spaces, if
C0(X) and C0(Y ) are isomorphic as C∗-algebras, then X,Y are homeomorphic as topological spaces.
Let E and F be compact topological graphs, γE and γF the gauge actions on the corresponding
Toeplitz algebras T C∗(E) and T C∗(F ), and ME and MF the coefficient algebras. We say that
the triples (T C∗(E), γE ,ME) and (T C∗(F ), γF ,MF ) are isomorphic if there is a ∗-isomomorphism
θ : T C∗(E) → T C∗(F ) that intertwines γE and γF and θ(ME) = MF . Our result says that
(T C∗(E), γE ,ME) and (T C∗(F ), γF ,MF ) are isomorphic if and only if the underlying graph bimod-
ules X(E) and X(F ) are isomorphic. In fact, in the forward direction, we have a little bit more, that
E and F are locally isomorphic, a definition that is going to be given in the talk. Journey with me in
this talk about topological graphs, C∗-algebras and vector bundles. A joint work with Abraham NG
and Aidan Sims.

Futcher, Thomas. A study of discrete and integral transforms with logarithmic separable kernels.
Speaker: Thomas Futcher (University of Wollongong)
Time: 14:30 Tue 6 December

Place(s): Central Lecture Block 1

Author(s): Thomas Futcher

A class of discrete and integral transforms, which includes the Laplace and Mellin transforms is defined
on an appropriate weighted L1 space. A generalised convolution product is formulated and examples
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are given for specific transforms. Conditions in which the convolution formula exists are given. A
space in which the discrete and integral operators are injective is then presented. The set of complex
Borel measures M(I) are introduced and a convolution formula similar to that defined on the weighted
L1 space is defined on M(I). The weighted L1 space in which the transforms are defined on can be
embedded into the complex Borel measures and is an ideal of M(I). A transform is defined on the
complex Borel measures which satisfies the homomorphism property with respect to the convolution
product.

Harris, Sean. Non-commutative metric spaces and fractals therein
Speaker: Sean Harris (The Australian National University)
Time: 14:00 Fri 9 December

Place(s): Central Lecture Block 1

Author(s): Sean Harris

Fractals and fractal tilings provide both fascinating objects of study and extremely useful tools for
functional analysis (e.g. Haar and Littlewood-Paley decompositions). I will discuss my ongoing work
developing a non-commutative geometry analogue of the theory of fractals, in the setting of non-
commutative metric spaces.

Hekkelman, Eva-Maria. Density of states and Roe’s index theorem
Speaker: Eva-Maria Hekkelman (UNSW Sydney)
Time: 16:00 Tue 6 December

Place(s): Central Lecture Block 1

Author(s): Eva-Maria Hekkelman

The density of states (DOS) is a concept from physics that captures spectral data of an operator.
We provide a formula for this object in terms of a Dixmier trace in various settings. After, we will
highlight a connection between the DOS and Roe’s index theorem on open manifolds. This leads to
a Dixmier trace formula for Roe’s index.

Higson, Nigel. C*-algebras, nilpotent groups and hypoelliptic operators
Speaker: Nigel Higson (Pennsylvania State University)
Time: 13:00 Tue 6 December

Place(s): Central Lecture Block 1

Author(s): Nigel Higson

Hypoelliptic linear partial differential operators have become prominent in noncommutative geometry
recently, both as a source of new examples and as a topic to which C*-algebraic techniques can
be applied. Highlights include Erik van Erp ’s index theorem for contact manifold and the recent
proof of the Helffer-Nourrigat conjecture by Androulidakis, Mohsen and Yuncken. I shall present a
C*-algebraic approach to a much earlier result of Rockland that underlies both of these developments.

Jones, Malcolm. A filter approach to groupoids
Speaker: Malcolm Jones (Victoria University of Wellington)
Time: 13:00 Wed 7 December

Place(s): Central Lecture Block 1

Author(s): Malcolm Jones

Groupoids and inverse semigroups model partial symmetries by generalising the notion of groups,
which model total symmetries. Given an inverse semigroup, we can construct associated groupoids
in such a way that the inverse semigroup C*-algebra coincides with the associated groupoids C*-
algebras. The fields of algebra and analysis have been entangled on the subject of these constructions
since the 1980s. In collaboration with Armstrong, Clark, an Huef and Lin, we investigated two ways
of constructing groupoids from inverse semigroups: the ’filter’ approach (used by algebraists) and
the ’germ’ approach (used by analysts). Filters and germs look different at face value. However, our
research demonstrated in detail that the groupoid of filters and the groupoid of germs are topologically
isomorphic. This fact had been an aspect of folklore prior to our research. In this talk I aim to
communicate the elegance of the filter approach.
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Lu, Jimeng. Translation invariant operators on noncommutative spaces
Speaker: Jimeng Lu (None)
Time: 16:30 Wed 7 December

Place(s): Central Lecture Block 1

Author(s): Jimeng Lu

Translation invariant operators on function spaces have always been the object of intensive study.
Generally speaking, a bounded translation invariant operator can be characterized by convolution
with a suitable discrete measure for a wide range of function spaces. A classical result with regard to
the boundedness of translation invariant operators is A.M. Shteinberg’s proof of G. Pisier’s conjecture
that every bounded convolution operator on Lp,∞ over a compact group is also bounded on Lp for
0 < p < 2. We are concerned about whether such characterizations and boundedness properties still
hold true for translation invariant operators on function spaces over the noncommutative plane.

Masters, Ada. Strange tori: unbounded KK-theory for crossed products by diffeomorphisms
Speaker: Ada Masters (University of Wollongong)
Time: 16:30 Tue 6 December

Place(s): Morven Brown G6

Author(s): Ada Masters

Building spectral triples for quantum principal bundles ought to be a simple matter of an unbounded
Kasparov product. Alas, when it comes to quantum principal bundles of a dynamical origin, this
goes out the window. The crossed product algebra by a diffeomorphism is a class of examples where
the constructive unbounded Kasparov product often fails. We will see a construction which aims to
resolve this problem, focussing particularly on the example of strange tori, crossed products by circle
diffeomorphisms.

Mui, Jonathan. Positivity, spectrum and stability
Speaker: Jonathan Mui (The University of Sydney)
Time: 16:00 Wed 7 December

Place(s): Central Lecture Block 1

Author(s): Jonathan Mui

In the study of linear (and some classes of nonlinear) differential equations, many concrete problems
can be reformulated in an abstract framework using the theory of strongly continuous one-parameter
semigroups of operators, also known as C0-semigroups, on Banach spaces. Moreover, in many applica-
tions, we are interested in positive quantities, such as the concentration of a chemical, a temperature
distribution, a population density, and so on. The notion of a positive C0-semigroup on a Banach
lattice — a special type of ordered function space — therefore provides an appropriate setting that
incorporates both positivity and time evolution.
This talk concerns some of the more abstract aspects of the theory of C0-semigroups. In particular, I
will introduce recent developments which have extended the theory of positive semigroups on Banach
lattices to include weaker notions of positivity, namely ‘eventual’ and ‘local eventual’ positivity. I will
show that this larger class of semigroups still enjoys interesting properties in regards to the spectrum
of the semigroup generator, and related issues such as convergence and stability.

Nessipbayev, Yerlan. Compactness criteria in symmetric quasi-Banach operator spaces
Speaker: Yerlan Nessipbayev (University of New South Wales)
Time: 15:30 Wed 7 December

Place(s): Central Lecture Block 1

Author(s): Yerlan Nessipbayev (joint work with J. Huang, F. Sukochev, and D. Zanin)

We discuss our current research on compactness criteria in non-commutative quasi-Banach symmetric
spaces over a non-commutative torus and a non-commutative Euclidean space, which resembles the
corresponding commutative case (that is, of ”Arzelà–Ascoli type”), but requires a different approach,
in particular, the use of operator θ-Hölder estimates.

Ng, Abraham. Optimal rates of decay in the Katznelson-Tzafriri theorem for operators on Hilbert spaces
Speaker: Abraham Ng (University of Wollongong)
Time: 13:30 Fri 9 December

Place(s): Central Lecture Block 1

Author(s): Abraham Ng
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The classical Esterle–Katznelson–Tzafriri result says that for a power-bounded operator T on a Banach
space X, ‖Tn(I −T )‖ → 0 as n→∞ if and only if the intersection of the spectrum of T and the unit
circle is contained in {1}. By studying the relationship between asymptotics and resolvent behaviour,
we show that ‖Tn(I − T )‖ decays at an optimal rate when growth of the resolvent (λI − T )−1 can
be estimated by functions of so-called reciprocally positive increase. This work is joint with David
Seifert.

Scheckter, Thomas. Fourier Analysis for Noncommutative Profinite Groups
Speaker: Thomas Scheckter (UNSW Sydney)
Time: 15:30 Fri 9 December

Place(s): Central Lecture Block 1

Author(s): Thomas Scheckter

Here we consider the problem of extending Fourier analysis to noncommutative groups through the
setting of von Neumann algebras. In the profinite case, we have a natural choice of dual structure,
through which we may use a natural extension of the Calderón-Zygmund theory to prove suitable
bounds for the partial sums of the Fourier series.

Sims, Aidan. Duality for self-similar actions of groupoids
Speaker: Aidan Sims (University of Wollongong)
Time: 16:00 Wed 7 December

Place(s): Morven Brown G6

Author(s): Aidan Sims

A self-similar groupoid is a system of partial automorphisms of the path-space of a finite directed
graph. The self-similarity property is encoded by a restriction map that is analogous to the “carrying”
operation that takes place in the addition algorithm that we learn in primary school. In decimal
arithmetic, the simple fact that, for example, 0.3799999 . . . is equal to 0.3800000 . . . , can be encoded
in terms of the carry operation: truncating after any finitely many digits, and then adding 1 with
carry transforms the former into the latter. This allows us to view the real line as a quotient of
the cantor space {0, . . . , 9}∞ by a kind of “asymptotic equivalence” relation. Nekrashevych proved
that self-similar groups always admit a similar limit space, and that it yields a powerful K-theoreitic
duality between a pair of related C∗-algebras. I will discuss a generalisation of this to self-similar
groupoids that improves on Nekrashevych’s results even in the case of groups. This is joint work with
Brownlowe, Buss, Goncalves, Hume and Whittaker.

Stoneham, Alan. The Type (B) Problem for Well-bounded Operators
Speaker: Alan Stoneham (UNSW Sydney)
Time: 14:00 Tue 6 December

Place(s): Central Lecture Block 1

Author(s): Alan Stoneham

A scalar-type spectral operator T is an operator acting on a Banach space that can be represented
as an integral over σ(T ) with respect to a spectral measure. When the Banach space is reflexive, it
had been shown by Dunford that T being scalar-type spectral is equivalent to T having a C(σ(T ))
functional calculus. In 1994, Doust and deLaubenfels showed that this equivalence holds precisely on
Banach spaces that do not have a subspace isomorphic to c0.
A well-bounded operator T on a Banach space is an operator that has an AC[a, b] functional calculus,
and it is said to be of type (B) if it can be written as an integral with respect to a spectral family
of projections. On a reflexive Banach space, all well-bounded operators are of type (B). However,
classifying the Banach spaces on which all well-bounded operators are of type (B) is still an open
problem, and it has been conjectured by Doust and deLaubenfels that these are precisely the reflexive
Banach spaces. In this talk, we will discuss the current standing of this problem and some recent
progress.

van Nuland, Teun. Spotting multiple operator integrals in nature
Speaker: Teun van Nuland (UNSW Sydney)
Time: 16:00 Fri 9 December

Place(s): Central Lecture Block 1

Author(s): Teun van Nuland
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Multiple Operator Integrals are creatures that help us to deal with operators that do not commute.
They can be defined in a couple of different ways, which is part of their beauty! Most definitions
involve an integral over bounded operators alternately sandwiched between functions of unbounded
operators. You are sure to spot one when approximating a function of an operator. Occasionally,
they can be seen fluttering in big or small noncommutative spaces, or lounging about in the quantum
fields.

Verma, Geetika. Weaving frames linked with fractal convolutions
Speaker: Geetika Verma (RMIT University)
Time: 14:30 Fri 9 December

Place(s): Central Lecture Block 1

Author(s): Geetika Verma

W. e
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Time: g

Place(s): f

Author(s): i

ames have been introduced to deal with some problems in signal processing and wireless sensor net-
works. More recently, the notion of fractal operator and fractal convolutions have been linked with
perturbation theory of Schauder bases and frames. However, the existing literature has established
limited connections between the theory of fractals and frame expansions. In this paper we define
Weaving frames generated via fractal operators combined with fractal convolutions. The aim is to
demonstrate how partial fractal convolutions are associated to Riesz bases, frames and the concept
of Weaving frames. This current view point deals with ones sided convolutions i.e both left and right
partial fractal convolution operators on Lebesgue space Lp (1 ≤ p <∞). Some applications via partial
fractal convolutions with null function have been obtained for the perturbation theory of bases and
weaving frames.

Wijesena, Dilshan. Jones’ Representations of Thompson’s Groups not Induced by Finite-Dimensional
Ones
Speaker: Dilshan Wijesena (University of New South Wales)
Time: 15:30 Tue 6 December

Place(s): Central Lecture Block 1

Author(s): Dilshan Wijesena

Richard Thompson’s groups F , T and V are one of the most fascinating discrete groups for their several
unusual properties and their analytical properties have been challenging experts for many decades.
Most notably, it was conjectured by Ross Geoghegan in 1979 that F is not amenable and thus another
rare counterexample to the von Neumann problem. Surprisingly, these discrete groups were recently
discovered by Vaughn Jones while working on the very continuous structures of conformal nets and
subfactors.
We will explain how using the novel technology of Jones, a so-called Pythagorean unitary representa-
tion of Thompson’s groups can be constructed given any isometry from a Hilbert space to its square.
These representations are particularly amenable to a diagrammatic calculus and we develop powerful
general techniques to study their properties. We introduce a necessary and sufficient condition on
the isometry for the associated representation to not contain the induction of any finite-dimensional
representation. This provides the first known family of representations of Thompson’s groups with
this property. We will demonstrate our results by considering a family of Pythagorean representations
parameterised by the real 3-sphere. This current work will help pave the way for constructing new
continuous classes of irreducible representations of F which will appear in future works.

Wright, Shonaugh. Minimal inclusions of groupoid C∗-algebras
Speaker: Shonaugh Wright (Victoria University of Wellington)
Time: 13:30 Wed 7 December

Place(s): Central Lecture Block 1

Author(s): Shonaugh Wright

A non-degenerate inclusion of C∗-algebras B ⊂ A is considered minimal if the only fully normalised
ideals are trivial. An ideal is fully normalised if the set of normalisers of B are contained in the
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set of normalisers of the ideal. In 2020 Crytser and Nagy found simplicity criteria for the ambient
C∗-algebras depending on the types of inclusion.
Let G be a graded groupoid and write Ge for the zero-graded subgroupoid. We will discuss the
inclusion C∗(Ge) ⊂ C∗(G) of groupoid C∗-algebras. We have found conditions on the groupoid G
under which the inclusion is minimal. Using the simplicity criteria of Crytser and Nagy we will then
mention how this aligns with the literature regarding when C∗r (G) is simple. This is work supervised
by Astrid an Huef and Lisa Clark.

Wu, Victor. K-theory of crossed products associated to group actions on trees
Speaker: Victor Wu (The University of Sydney)
Time: 14:30 Wed 7 December

Place(s): Central Lecture Block 1

Author(s): Victor Wu

An action of a countable discrete group on a locally finite tree induces an action of that group on a
topological space called the boundary of the tree, and we can consider the reduced crossed product
C∗-algebra for that action. It turns out that the K-theory of such a crossed product fits neatly into a
six-term exact sequence, and I will be talking about how we got there. This is joint work with Nathan
Brownlowe, Anne Thomas and Jack Spielberg.

Yost, David. Strictly convex Banach algebras
Speaker: David Yost (Federation University Australia)
Time: 14:00 Thu 8 December

Place(s): Central Lecture Block 1

Author(s): David Yost

The identity element in a Banach algebra is always a vertex, which implies that it is an extreme point
of the unit ball, but not a smooth point. We consider atypical Banach algebras, in some of which
every norm one element is an extreme point of the unit ball. In others, the linear span of the identity
element is not a Chebyshev subspace.

Yusnitha, Isnie. A Gauge-Invariant Uniqueness Theorem for a Self-Similar Groupoid
Speaker: Isnie Yusnitha (University of Wollongong)
Time: 16:00 Tue 6 December

Place(s): Morven Brown G6

Author(s): Isnie Yusnitha

For amenable discrete groupoids G and row-finite directed graphs E, let (G, E) be a self-similar
groupoid and let C∗(G, E) be the associated C∗-algebra. We introduce a weaker of faithfulness condi-
tion than those in the existing literatures that still guarantees that C∗(G) embeds in C∗(G, E). Under
this faithfulness condition, we prove a gauge-invariant uniqueness theorem.

Zhao, Hongyin. Diagonality modulo hybrid Lorentz-(p, 1) ideals in semi-finite factors
Speaker: Hongyin Zhao (University of New South Wales)
Time: 16:30 Tue 6 December

Place(s): Central Lecture Block 1

Author(s): Hongyin Zhao

Let H be a infinite dimensional separable Hilbert space and B(H) be the set of all bounded operators
on H. Let n ∈ N. Suppose α = (A1, . . . , An) is an n-tuple of commuting self-adjoint operators in
B(H), it is called a diagonal n-tuple if there exists a unitary U ∈ B(H) such that (U∗A1U, . . . , U

∗AnU)
is a n-tuple of diagonal operators. In general, α is not diagonal. A classical result of Voiculescu showed
that the spectral measure of α is singular if and only if there exists compact operators (C1, . . . , Cn)
in the Lorentz class Cn,1, such that (A1 − C1, . . . , An − Cn) is diagonal. We prove that if B(H) is
replaced with a certain type of von Neumann factor M, then (A1, . . . , An) is diagonal modulo the
Lorentz ideals Ln,1(M) if the spectral measure of (A1, . . . , An) is singular; and the reverse direction
is not true.

115



9. Geometry with Symmetries

Bryan, Paul. Prescribed curvature equations via flows
Speaker: Paul Bryan (Macquarie University)
Time: 15:00 Thu 8 December

Place(s): John Goodsell LG21

Author(s): Paul Bryan

I’ll discuss some results about using flows to solve prescribed curvature equations.

Carberry, Emma. The least deformable soap bubble tori
Speaker: Emma Carberry (The University of Sydney)
Time: 13:30 Thu 8 December

Place(s): John Goodsell LG21

Author(s): Emma Carberry

I shall describe how Whitham deformations can be used to give a complete account of the space of
real solutions of the sinh–Gordon equation in the simplest case of spectral genus 2. More precisely, I
shall give a parameterisation of the closure of spectral data of these constant mean curvature tori in
R3 and analyse the boundary of this set. As a special case we shall see that the Wente family, which
is described by spectral data with real coefficients, is 1–dimensional, smooth and connected. This is
joint work with Martin Kilian, Sebastian Klein and Martin Schmidt.

Gover, Rod. Conformal curves and submanifolds, distinguished submanifolds, and integrability
Speaker: Rod Gover (University of Auckland)
Time: 14:00 Thu 8 December

Place(s): John Goodsell LG21

Author(s): Rod Gover

It is well known that symmetries can help understand and determine geodesics. For example on a
Riemannian or pseudo-Riemannian manifold any Killing vector field (i.e. infinitesimal symmetry)
determines a first integral – meaning a quantity that is necessarily constant along the curve. Higher
rank Killing tensors and Killing-Yano tensors, sometimes called ”hidden symmetries”, have also been
long known to determine first intgerals. Recently in work with Snell and Taghavi-Chabert this theory
was put into a vastly broader framework that enables analogous first intgrals for conformal geodesics
(conformal circles), and that also shows that solutions to huge class of equations can provide such
conserved quantities.
In this talk we show that in fact this whole picture extends to submanifolds of any codimension! For
conformal geometries of Riemannian signature, we provide a comprehensive treatment of the basic local
theory of embedded submanifolds of arbitrary codimension. The approach leads to a natural notion
of distinguished submanifolds, and for these we provide a theory of first integrals that generalises the
theory for curves.
We also show that introduced notion of distinguished submanifold coincides with a property of ambient
conformal circles remaining in the submanifold, a property that we term weakly conformally circular.
Other related results are established.
The presentation will be self-contained and does not assume prior knowledge of the field.
This is joint work with Daniel Snell

Jakovljevic, Vladimir. Confocal Families of Quadrics on Hyperboloids in Pseudo-Euclidean Spaces
Speaker: Vladimir Jakovljevic (The University of Sydney)
Time: 16:00 Tue 6 December

Place(s): John Goodsell LG21

Author(s): Vladimir Jakovljevic

We study the geometry of confocal families on hyperboloids in pseudo-Euclidean Spaces of dimension
four in all signatures. The aim is to completely classify and describe them, and to prove Chasles’ the-
orem in this ambient. The methodology we use includes concepts of pseudo-Euclidean and Euclidean
geometry, and linear algebra as well. In the end, we give a clue about the natural characteristics
confocal families possess to be applied in a billiard theory. This research is done as a part of a Ph.D.
project at the University of Sydney.

116



9. Geometry with Symmetries

Kwong, Kwok-Kun. Effect of the average scalar curvature on Riemannian manifolds
Speaker: Kwok-Kun Kwong (University of Wollongong)
Time: 14:00 Fri 9 December

Place(s): Central Lecture Block 7

Author(s): Kwok-Kun Kwong

The well-known Bishop-Gromov volume comparison theorem says that if the Ricci curvature is
bounded below by (n-1)k, then the volume of a metric ball is at most that of the volume of the
ball with the same radius in the space form with curvature k. Counterexamples show that the Ricci
curvature cannot be replaced by the scalar curvature in the assumption. On the other hand, a Taylor
series computation shows that the scalar curvature does tend to decrease the volume of small geo-
desic balls. In this talk, I will illustrate how the average scalar curvature (together with the Ricci
curvature) of a closed manifold affects the average volume of its metric balls of any size. This gives
an improvement of the Bishop-Gromov estimate. I will also show its effect on the average total mean
curvature of geodesic spheres of radius up to the injectivity radius.

Ottazzi, Alessandro. CR embeddings of nilpotent Lie groups.
Speaker: Alessandro Ottazzi (University of New South Wales)
Time: 16:30 Tue 6 December

Place(s): John Goodsell LG21

Author(s): Alessandro Ottazzi

I will discuss a recent result in collaboration with Michael Cowling, Masoud Ganji and Gerd Schmalz.
We show that a connected, simply connected nilpotent Lie group with an integrable left-invariant
complex structure on a generating and suitably complemented subbundle of the tangent bundle admits
a CR embedding in complex space that is defined by polynomials.

Schmalz, Gerd. Semiflat elliptic CR manifolds and a hypergeometric function
Speaker: Gerd Schmalz (University of New England)
Time: 15:30 Tue 6 December

Place(s): John Goodsell LG21

Author(s): Gerd Schmalz, Vladimir Ejov

The geometry of elliptic CR manifolds is closely related to the geometry complex second order ODE.
In particular, the problem of 1-jet determination of CR-automorphisms can be expressed in terms of
the presence of a certain shear symmetry of the corresponding second order ODE. The presence of
an additional linear symmetry yields an interesting class of functions that simultaneously satisfy a
hypergeometric differential equation and a non-linear differential equation. This is joint work with V.
Ejov.

Stanfield, James. Recent progress on the curvatures of Gauduchon connections
Speaker: James Stanfield (The University of Queensland)
Time: 15:30 Wed 7 December

Place(s): John Goodsell LG21

Author(s): James Stanfield

In recent years, there has been growing interest in the study of (not necessarily Kähler) Hermitian
manifolds: complex manifolds endowed with a compatible Riemannian metric. On a generic Hermitian
manifold, the complex structure is not compatible with the Levi-Civita connection. Instead, one wishes
to study the geometry of Hermitian connections - those compatible with both the complex structure
and metric. In the 90’s, Gauduchon introduced a ”canonical” one dimensional subspace of Hermitian
connections.
In this talk, we will discuss some recent results regarding the curvature properties of these Gauduchon
connections. In particular, we will present the classification of those compact Hermitian manifolds
with flat Gauduchon connection by confirming a conjecture of Yang and Zheng. Also, we will discuss
some recent progress on the associated Ricci and Holomorphic sectional curvatures. This is based on
several joint works with Kyle Broder and Ramiro Lafuente.
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Taghavi-Chabert, Arman. Perturbations of Fefferman’s conformal structures
Speaker: Arman Taghavi-Chabert (University of Warsaw)
Time: 16:00 Wed 7 December

Place(s): John Goodsell LG21

Author(s): Arman Taghavi-Chabert

In 1976, Charles Fefferman constructed, in a canonical way, a conformal structure of Lorentzian
signature on a circle bundle over any given strictly pseudoconvex Cauchy–Riemann (CR) manifolds
of hypersurface type.
It is also known, notably through the work of Roger Penrose and his associates, and of the Warsaw
group led by Andrzej Trautman, that CR threefolds underlie four-dimensional Einstein Lorentzian
metrics whose Weyl tensors are said to be algebraically special.
In this talk, I will show how these two perspectives may be related to each other, by presenting
modifications of Fefferman’s original construction. This leads in particular to a CR ‘analogue’ of
the Einstein–Weyl equation in dimension three, and a formulation of the CR–Einstein condition for
partially integrable almost CR structures in higher dimensions.

Wondo, Hosea. Continuity Method on Generallised Hirezbrunch Surfaces
Speaker: Hosea Wondo (The University of Sydney)
Time: 16:30 Wed 7 December

Place(s): John Goodsell LG21

Author(s): Hosea Wondo

The La Nave and Tian Continuity Method is the discrete analogue to the Kahler-Ricci Flow and was
introduced as an alternative deformation in carrying out the Minimal Model Program. In this talk,
we will look manifolds obtained by blow ups of the complex projective space. When the initial the
metric satisfies the Calabi Symmetry, the various behaviors of the continuity method can be clearly
described.

Wu, Haotian. The second Robin eigenvalue in noncompact rank-1 symmetric spaces
Speaker: Haotian Wu (The University of Sydney)
Time: 13:30 Fri 9 December

Place(s): Central Lecture Block 7

Author(s): Haotian Wu

We prove that for bounded domains in a noncompact rank-1 symmetric space, the geodesic ball
maximises the second Robin eigenvalue among domains of the same volume, with negative Robin
parameter in the regime connecting the first nontrivial Neumann and Steklov eigenvalues. This is
joint work with Xiaolong Li (Wichita State) and Kui Wang (Soochow).
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Danielsen-Jensen, Eden. A revised introduction for the base semisimple class
Speaker: Eden Danielsen-Jensen (University of the Sunshine Coast)
Time: 14:00 Wed 7 December

Place(s): Morven Brown G6

Author(s): Eden Danielsen-Jensen

We aim to revise and reinterpret results in ‘The base semisimple class’ by McDougall [2] in terms of
U and S class operators. Elementary properties of the base semisimple class are revised in terms of U
and S class operators and it is shown that base semisimple classes coincide with traditional Kurosh-
Amitsur semisimple classes in the universal class of associative rings. We then explore consequences
of this new class operator interpretation and briefly investigate the base semisimple class of a radical
class. A characterisation of radical-semisimple classes is given and dual results from McDougall [1]
are presented in closing to highlight the ease and usefulness of class operators.

References
[1] R. McDougall. A generalisation of the lower radical class. Bull. Austral. Math. Soc., 59(1):139-146, 1999.

[2] R. McDougall. The base semisimple class. Communications in Algebra, 28(9):4269-4283, 2000.

De Nicola Larsen, Christian. On Groups Constructed Using Jones’ Technology
Speaker: Christian De Nicola Larsen (UNSW Sydney)
Time: 14:30 Tue 6 December

Place(s): Morven Brown G6

Author(s): Christian De Nicola Larsen

Within the last decade, Vaughan Jones pioneered a powerful method of constructing actions of R.
Thompson’s groups F , T and V from certain functors. Often, an object of the target category of such
a functor is acted upon. For example, if the target category is the category of groups, a new group
is obtained via taking a semidirect product. In this talk we will discuss a class of groups obtained by
applying Jones’ method to contravariant functors, and its relationship to certain groups constructed
using covariant functors studied by Brothier.

Elder, Murray. k-geodetic groups
Speaker: Murray Elder (University of Technology Sydney)
Time: 14:00 Thu 8 December

Place(s): Morven Brown G6

Author(s): Murray Elder

A graph is k-geodetic if there are at most k distinct geodesic paths connecting any two vertices. For
example, the complete bipartite graph Kn,n is n-geodetic, a tree is 1-geodetic, and the Cayley graph
of 〈a | a4 = 1〉 is 2-geodetic. In this work we ask the question: which infinite groups can have a
k-geodetic Cayley graph? This generalises a question of Shapiro from 1997, who asked if 1-geodetic
implies the group must be the free product of finitely many finite groups and copies of Z (so-called
plain groups). I will discuss some progress we have made in ruling out certain groups. This is joint
work with Adam Piggott and Kane Townsend.

Ferov, Michal. New examples of vertex-transitive graphs of infinite degree with locally compact
automorphism groups
Speaker: Michal Ferov (The University of Newcastle)
Time: 14:30 Thu 8 December

Place(s): Morven Brown G6

Author(s): Michal Ferov

Given a graphX, everygroupactingonXcanbeequippedwithatopologynaturallyarisingfromthisaction.Inparticular, thegroupofautomorphismofX
is a totally disconnected group and if X is locally finite, then its automorphism group is locally com-
pact. Only a few explicite examples of locally infinite vertex-transitive graphs with locally compact
automorphism group are known.
We use tools develloped to study automorphism groups of Cayley graphs of Coxeter groups to construct
new examples of locally-infinite vertex-transitive graps whose automorphism groups are still locally
compact.
Joint work with Federico Berlai.
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Fresacher, Matthias. Higher Dimensional Partition Monoids
Speaker: Matthias Fresacher (Western Sydney University)
Time: 13:30 Wed 7 December

Place(s): Morven Brown G6

Author(s): Matthias Fresacher

The partition monoids are a well studied object that arise in a number of fields. In this talk I will show
how the traditional partition monoids can be thought of as a one dimensional object and are specific
instances of a larger arbitrary dimensional collection of objects. I will introduce higher dimensional
counterparts and the difficulties at making calculations precise.

Gardam, Giles. What makes surfaces special?
Speaker: Giles Gardam (University of Muenster)
Time: 13:30 Fri 9 December

Place(s): Morven Brown G6

Author(s): Giles Gardam

The fundamental groups of closed surfaces play a distinguished role in geometric group theory. I’ll
discuss some aspects of this, including conjectured characterizations of surface groups among one-
relator groups. This is joint work with Dawid Kielak and Alan Logan.

Gorazd, Roman. Unfolding trees and their almost structure
Speaker: Roman Gorazd (The University of Newcastle)
Time: 13:00 Tue 6 December

Place(s): Morven Brown G6

Author(s): Roman Gorazd

In this talk we will be discussing a class of rooted trees that can be realized through various construc-
tions: taking universal covers of rooted graphs, modifying the definition of label regular graphs and
requiring there to be finitely many half trees. We can classify these trees up to isomorphism and up
to almost isomorphisms. The classification up to isomorphism uses a class of equivalence relations
on the graphs that we cover that mirrors the the NAUTY- algorithm. For the classification up to
almost isomorphism we use the graph monoid. This allows us to get a canonical representative for
each almost isomorphism class. Following this we look at the Higman-Thompson group of these trees.
We can identify instances where these groups are isomorphic and determine some properties of the
action of this group on the boundary of the tree.

Hammatt, Ellen. Punctually 1-Decidable Presentations of Boolean Algebras
Speaker: Ellen Hammatt (Victoria University of Wellington)
Time: 14:30 Wed 7 December

Place(s): Morven Brown G6

Author(s): Ellen Hammatt

In the 1960s Mal’cev and Rabin independently defined what it means for an algebraic structure to
be ‘computable’. Here we imagine a structure ‘slowly revealing itself’ rather than having the whole
structure on hand immediately as a mathematician from other areas would be used to. A common
theme is to be concerned with which structures reveal themselves via ‘more efficient’ algorithms. This
is made complicated because there is not yet a well-understood notion of polynomial-time algorithms
for infinite algebraic structures.
In this talk we will specifically consider Boolean algebras as the structure and will introduce what
it means for a Boolean algebra to have a punctually 1-decidable presentation. The main result is
that we have a characterisation of Boolean algebras which have a 1-decidable presentation but is not
computably isomorphic to any punctually 1-decidable Boolean algebra.

Lindstrom, Scott Boivin. Using optimisation and geometry to find automorphism groups for cones
Speaker: Scott Boivin Lindstrom (Curtin University)
Time: 16:00 Fri 9 December

Place(s): Morven Brown G6

Author(s): Scott Boivin Lindstrom

A face of a cone may be associated with a certain object called a facial residual function, which I
will describe. Facial residual functions are an important topic in computational optimisation, because
these objects allow the computation of error bounds: the guarantees that allow researchers to trust
or distrust their solutions in an informed way. In this talk, we will show how to use the facial residual
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functions to describe the conditions that an automorphism for a cone must satisfy. We illustrate
with the generalized power-cones, including the non-symmetric cases. In particular, we compute the
dimension of the automorphism group for any power cone by computing the dimension of the associated
Lie Algebra. Armed with the dimension of the automorphism group, we can state that certain power
cones are self-dual, irreducible, nonhomogeneous and perfect. To the best of our knowledge, these
are the first cones known to satisfy all these properties together. This talk is based on the following
articles:
Scott B. Lindstrom, Bruno F. Lourenço, and Ting Kei Pong, “Error bounds, facial residual functions
and applications to the exponential cone,” Mathematical Programming, (2022) in press.
Ying Lin, Scott B. Lindstrom, Bruno F. Lourenço, and Ting Kei Pong, “ Optimal error bounds in the
absence of constraint qualifications for the generalized power cones, and further applications,” (2022).

Newton, Joseph. Classifying quotients on Coxeter groups by isomorphism in Bruhat order
Speaker: Joseph Newton (The University of Sydney)
Time: 13:00 Wed 7 December

Place(s): Morven Brown G6

Author(s): Joseph Newton

Let (W,S) be a Coxeter system and WJ a parabolic subgroup. The Bruhat order on W induces an
order on the quotient W/WJ , giving a poset. In this talk we classify all possible isomorphisms between
such posets, both finite and infinite. While these posets are motivated by the representation theory
of Lie algebras, in particular classifying the blocks of category O for Kac-Moody algebras, this talk
instead presents a new approach to identifying order isomorphisms which relies only on the structure
of Coxeter systems.

Parayil Ajmal, Azeef Muhammed. Structure of regular-* semigroups
Speaker: Azeef Muhammed Parayil Ajmal (University of Western Sydney)
Time: 16:30 Fri 9 December

Place(s): Morven Brown G6

Author(s): Azeef Muhammed Parayil Ajmal

One of the major results in algebraic semigroup theory is the ESN Theorem which describes the
structure of inverse semigroups using groupoids. To be precise, it says that the category of inverse
semigroups is isomorphic to the category of inductive groupoids. This had been generalised to a cate-
gory equivalence in regular semigroups by Nambooripad in his celebrated 1979 memoirs, by exploring
the idempotent structure.
In this talk, we study the structure of regular-? semigroups which is a class sandwiched between
inverse and regular semigroups. Regular-? semigroups have an involution, but their idempotents need
not commute; key examples include partition, Brauer and Temperley Lieb monoids. By focussing on
its ‘projection algebra’ structure, we obtain a category isomorphism, just as in the ESN theorem. In
the process, we also construct the classical maximum fundamental regular-? semigroup and also a new
free idempotent generated regular-? semigroup.
This a recent joint work with James East.

Pinto e Silva, João Vitor. Elementary topological groups
Speaker: João Vitor Pinto e Silva (The University of Newcastle)
Time: 13:30 Tue 6 December

Place(s): Morven Brown G6

Author(s): João Vitor Pinto e Silva

The talk will be focused on a class of second countable groups assembled from profinite and discrete by
elementary operations. We focus on a rank associated with these groups that measure their complexity.
A collection of groups acting on trees where each vertex has ℵ0 fixing an end of the tree is defined
and used for the first construction of a group with elementary rank ωω + 1.

Qiao, Youming. General linear groups acting on tensors
Speaker: Youming Qiao (University of Technology Sydney)
Time: 15:30 Fri 9 December

Place(s): Morven Brown G6

Author(s): Youming Qiao
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In this talk we examine several actions of (direct products of) general linear groups on tensors. Such
group actions appear naturally in the studies of algebras, representation theory, quantum information,
and cryptography. We show that these group actions are equivalent in the sense of Gelfand and
Panomarev. We then examine the algorithmic problem of deciding whether two tensors are in the
same orbit under a certain action, and explain how to build digital signature schemes based on the
assumed hardness of such a problem. Finally, we pose the question of finding an easy-to-compute
isomorphism invariant for such actions.
This talk is based on the following works.

• Joshua A. Grochow, Youming Qiao: Algorithms for Group Isomorphism via Group Ex-
tensions and Cohomology. SIAM J. Comput. 46(4): 1153-1216 (2017). See also arXiv:
1309:1776.
• Gábor Ivanyos, Youming Qiao: Algorithms Based on *-Algebras, and Their Applications to

Isomorphism of Polynomials with One Secret, Group Isomorphism, and Polynomial Identity
Testing. SIAM J. Comput. 48(3): 926-963 (2019). See also arXiv: 1708:03495.
• Joshua A. Grochow, Youming Qiao: On the Complexity of Isomorphism Problems for Ten-

sors, Groups, and Polynomials I: Tensor Isomorphism-Completeness. In 12th Innovations in
Theoretical Computer Science Conference, ITCS 2021. See also arXiv: 1907.00309.
• Gang Tang, Dung Hoang Duong, Antoine Joux, Thomas Plantard, Youming Qiao, Willy

Susilo: Practical Post-Quantum Signature Schemes from Isomorphism Problems of Trilinear
Forms. EUROCRYPT (3) 2022: 582-612. See also IACR Cryptol. ePrint Arch. 2022: 267
(2022).

Reid, Colin David. Multiple transitivity except for a system of imprimitivity
Speaker: Colin David Reid (The University of Newcastle)
Time: 13:30 Thu 8 December

Place(s): Morven Brown G6

Author(s): Colin David Reid

Let X be a set equipped with an equivalence relation; we refer to the equivalence classes as blocks.
A group G acting on X is k-by-block transitive (k ≥ 2) if G preserves the equivalence relation, there
are at least k blocks, and G is transitive on k-tuples of points such that no two entries lie in the same
block. The most basic examples of such groups come from wreath products in imprimitive action,
where the action on top is k-transitive; in this case the base group of the wreath product acts trivially
on the set of blocks. More interesting is the structure of k-by-block transitive groups that also act
faithfully on the set of blocks.
I will describe the finite block-faithful k-by-block transitive groups (excluding those with socle PSLn(q)
for n ≥ 3). I will also explain a connection with groups acting on locally finite trees, which was my
original motivation for studying these groups.

Seelig, Ryan. Simplicity of forest-skein groups
Speaker: Ryan Seelig (UNSW Sydney)
Time: 14:00 Tue 6 December

Place(s): Morven Brown G6

Author(s): Ryan Seelig

In his 1965 work on logic, Richard Thompson discovered three fascinating groups: F < T < V ,
which may be thought of as certain groups of piecewise linear homeomorphisms on the Cantor space.
Thompson’s groups exhibit rare properties, for instance T and V were the first examples of finitely
presented infinite simple groups.
This year, Arnaud Brothier initiated a program of study concerning “forest-skein groups”, a class of
Thompson-like groups, where each group is defined by skein-like relations between coloured binary
trees. These groups have been designed to be compatible with the functorial technology of Vaughan
Jones for constructing actions of fraction groups of categories. A natural question arises: what
properties of the classical Thompson groups are shared by forest-skein groups?
In this talk we examine the simplicity properties of forest-skein groups and, in particular, give an
infinite family of simple forest-skein groups with good finiteness properties. The simplicity proof
relies heavily on the fact that every forest-skein group acts canonically on a Cantor-like space.
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Thomas, Anne. Divergence, thickness and hypergraph index for general Coxeter groups
Speaker: Anne Thomas (The University of Sydney)
Time: 14:30 Fri 9 December

Place(s): Morven Brown G6

Author(s): Anne Thomas

We study divergence and thickness for general Coxeter groups W . We first characterise linear di-
vergence, and show that if W has superlinear divergence then its divergence is at least quadratic.
We then formulate a computable combinatorial invariant, hypergraph index, for arbitrary Coxeter
systems (W,S). This generalises Levcovitz’s definition for the right-angled case. We prove that if
(W,S) has finite hypergraph index h, then W is (strongly algebraically) thick of order at most h,
hence has divergence bounded above by a polynomial of degree h+ 1. We conjecture that these upper
bounds on the order of thickness and divergence are in fact equalities, and we prove our conjecture for
certain families of Coxeter groups. These families are obtained by a new construction which, given any
right-angled Coxeter group, produces infinitely many examples of non-right-angled Coxeter systems
with the same hypergraph index. Finally, we give an upper bound on the hypergraph index of any
Coxeter system (W,S), and hence on the thickness and divergence of W , in terms of, unexpectedly,
the topology of its associated Dynkin diagram. This is joint work with Pallavi Dani, Yusra Naqvi and
Ignat Soroko.

Tornier, Stephan. Compatibility cocycles of finite permutation groups
Speaker: Stephan Tornier (The University of Newcastle)
Time: 15:00 Thu 8 December

Place(s): Morven Brown G6

Author(s): Stephan Tornier

This is joint work with researchers from the Centre for the Mathematics of Symmetry and Computation
at the University of Western Australia, mostly Alice Devillers. Let Bd,k denote a graph that is
isomorphic to a ball of radius k ∈ N around a vertex in the d-regular tree Td (d ∈ N≥3). We introduce
and study the set of (involutive) compatibility cocycles of subgroups of the automorphism group
Aut(Bd,k) of Bd,k. Following Burger–Mozes and Tornier, such groups define generalised universal
groups acting on Td, which account for a large class of locally transitive subgroups of Aut(Td). The
question about their discreteness is closely connected to the Weiss conjecture, as well as the existence
and uniqueness of said cocycles. When k = 1 the set of compatibility cocycles of a given subgroup of
Aut(Bd,1) ∼=
mathrmSym(d) naturally forms a monoid whose structure we investigate.
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Chen, Zijun. Local well-posedness of the mKdV equation in general Fourier-Lebesgue spaces
Speaker: Zijun Chen (Monash University)
Time: 14:30 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Zijun Chen, Zihua Guo and Chunyan Huang

We consider the Cauchy problem of the modified Korteweg-de Vries equation (mKdV) on the real
line. We employ the Fourier restriction norm method adapted to the modulation space to prove
the local well-posedness in a general Fourier-Lebesgue space FLs,rq (R). The new ingredient is an
improved bilinear estimate, which greatly contributes to extend the range of r from r = 2 in the usual
modulation space Ms,r

q (R) to 1 < r ≤ 2.

Cowling, Michael. Finite propagation speed
Speaker: Michael Cowling (University of New South Wales)
Time: 15:30 Tue 6 December

Place(s): Morven Brown G5

Author(s): Michael Cowling

It is a classical result that the solutions to wave equations propagate with finite speed. This has
been extended to more general contexts, such as Riemannian and sub-Riemannian manifolds. We
suggest that this should be reversed: rather than showing that the fundamental solution has controlled
supports, we should use the supports of the fundamental solution to define a distance for which the
finite propagation speed property holds trivially.

Dipierro, Serena. The (fractional) Malmheden Theorem
Speaker: Serena Dipierro (The University of Western Australia)
Time: 15:30 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Serena Dipierro

We present a classical result by Malmheden based on a simple algorithm to determine the harmonic
function in a ball, and we discuss the fractional counterpart, from which one obtains a representation
formula for s-harmonic functions as a linear superposition of weighted classical harmonic functions and
a new simple proof of the fractional Harnack inequality. This is based on a joint work with Giovanni
Giacomin and Enrico Valdinoci.

Feneuil, Joseph. Comparison of Green functions and smooth distances
Speaker: Joseph Feneuil (Australian National University)
Time: 16:30 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Joseph Feneuil

Let E ⊂ Rn be a set of dimension n − 1 and Ω = Rn \ E be its complement. In the last 10 years, it
was proved that one can characterize the uniform rectifiability of E by using appropriate ‘Carleson’
estimates on bounded harmonic solutions in Ω.
In this talk, I will show that we also have a characterization of uniform rectifiability with a Carleson
bound on the ratio between Green functions in Ω and a regularized version of the distance to E. This
is a joint work with Linhan Li and Svitlana Mayboroda.

Gansemer, Antoine. Quantum variance of chaotic Laplacian eigenfunctions in the high energy limit.
Speaker: Antoine Gansemer (Australian National University)
Time: 14:00 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Antoine Gansemer

Given a compact Riemannian manifold, with boundary or without, the Laplacian eigenfunctions have
characteristics which reflect the geometry of the underlying manifold. For example, if the underlying
manifold has a chaotic geodesic flow on its sphere bundle, the Laplacian eigenfunctions will tend
to distribute their mass uniformly over the manifold, with convergence to uniformity occurring as
energy (eigenvalue) heads to infinity. Eigenfunctions of manifolds with regular geodesic flow will
not have such properties. This behaviour is expected from the perspective of the physics of the
quantum/classical correspondence principle. In this perspective, Laplacian eigenfunctions at energy
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E represent the stationary quantum states at energy E, and as energy tends to infinity, their quantum
mass distributions are expected to asymptotically converge to the distributions of classical particles
on the manifold’s phase space. In the chaotic regime, this has been mathematically proved in certain
respects by the “quantum ergodic theorem” of Schnirelmann, de Verdiere and Zelditch. But there are
many questions still open. One such question we will focus on in this talk is the rate at which this
quantum-to-classical convergence occurs (the quantum variance decay rate), there is a gap between
the expectations in the physics literature and what has been proved in the mathematics literature. In
this talk, we will give an overview of these ideas with some pictures and a sketch of the proof of the
“quantum ergodic theorem”, highlighting the essential problems that occur in estimating the rate of
decay of quantum variance, we will highlight some strategies we are undertaking that may work in
improving this estimate on the quantum variance decay rate.

He, Dangyang. Endpoint estimate for Riesz transform on manifolds with ends
Speaker: Dangyang He (Macquarie University)
Time: 13:00 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Dangyang He

We consider a class of non-doubling manifoldsM defined by taking connected sum of finite Riemannian
manifolds with dimension N which has the form Rni ×Mi and the Euclidean dimension ni are not
all the same. Hassell and Sikora proved that the Riesz transform on M is of weak type (1, 1) and
bounded on Lp(M) for all 1 < p < n∗ where n∗ = mink nk and is unbounded for p ≥ n∗. In this
talk we show that the Riesz transform is bounded from Lorentz space L(n∗,1)(M) to Ln

∗
(M). This

complete the picture by obtaining the end point results for p = n∗.

Mahenthiram, Arunmaran. New h-functions and g-functions of simply connected regions
Speaker: Arunmaran Mahenthiram (University of South Australia)
Time: 13:30 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Arunmaran Mahenthiram

Consider a two-dimensional region Ω and a fixed point z0 in Ω. Given r > 0, let the number h(r)
denotes the probability that a Brownian particle starting from z0 first exits the region Ω somewhere
within distance r of z0. The function h : (0,∞) → [0, 1] is called the h-function of Ω with respect
to z0. The g-function of Ω with respect to z0 is defined similarly, except that we consider the first
exit not from the region Ω but instead from the part of the region Ω within distance r of z0. We
report examples that shed light on two questions: How features of the region’s boundary are reflected
in the shape of the h-function’s graph, and to what extent a given h-function or g-function uniquely
determines the shape of the region.
First, is it possible for all derivatives of an h-function h(r) to vanish at a given value r? We show that
the answer is yes, by computing h-functions for some simply connected regions which have corners,
or cusps, or junctions in their boundaries. For some regions with corners in their boundaries, we find
that the first derivative of h(r) vanishes at a certain value of r that corresponds to the corner(s). Also,
for some regions with cusps, we find all higher derivatives of h(r) vanish at a certain value of r that
corresponds to the cusp. We also cross-check our h-function plots by simulation of Brownian motion.
Second, we give a family of distinct regions ΩR, R > d > 0, with the property that for each R > d,
the h-function hR(r) of ΩR coincides with the h-function of the halfplane for all r with 0 < r ≤ R,
but not for r > R. We also give examples of pairs of regions such that for some r the regions have
differently shaped boundary within distance r of z0, but nevertheless have the same value g(r) of the
g-function.

This is joint work with Byron Walden and Lesley Ward.

Portal, Pierre. Hardy spaces for wave equations
Speaker: Pierre Portal (Australian National University)
Time: 14:30 Thu 8 December

Place(s): Morven Brown G5

Author(s): Pierre Portal

In 2018, Andrew Hassell, Jan Rozendaal, and I introduced function spaces (called Hp
FIO) based on

the Seeger-Sogge-Stein second Littlewood-Paley decomposition. These spaces, and some of their more
recent variants, capture subtle properties of wave packets, and are invariant under the action of wave
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groups. They can be thought of as analogues of modulation spaces, well suited to the analysis of wave
equations in the same way as modulation spaces are well suited to the study of Schrodinger equations.
The talk aims to explain why these spaces are so effective, focusing on features of the standard wave
equation on Rd that our theory reveals.
I’ll also briefly mention the new results that Hassell, Rozendaal, Frey, and I have obtained in recent
works, demonstrating that Hp

FIO spaces can be used to solve wave equations with rough coefficients.

Rozendaal, Jan. Local smoothing and Hardy spaces for Fourier integral operators
Speaker: Jan Rozendaal (Institute of Mathematics, Polish Academy of Sciences)
Time: 15:00 Thu 8 December

Place(s): Morven Brown G5

Author(s): Jan Rozendaal

The local smoothing conjecture for the Euclidean wave equation is a major open problem in harmonic
analysis. In this talk I will discuss some recent work connecting local smoothing estimates and invariant
spaces for Fourier integral operators. The resulting estimates improve or complement those in the
local smoothing conjecture, and they are essentially sharp. I will also indicate how local smoothing
estimates can be used to obtain new well-posedness results for nonlinear wave equations with slowly
decaying initial data.
This talk is based on joint work with Robert Schippa (Karlsruhe Institute of Technology), and Naijia
Liu, Liang Song and Lixin Yan (Sun Yat-Sen University).

Sharma, Himani. Vertical Maximal Functions on Manifolds with Ends
Speaker: Himani Sharma (Macquarie University)
Time: 14:00 Thu 8 December

Place(s): Morven Brown G5

Author(s): Himani Sharma

We consider a class of Riemannian manifolds with ends, denoted by M, which is obtained by taking
the connected sum of a finite number of N -dimensional Riemannian manifolds of the form Rni ×Mi,
where Mi is a compact manifold, with product metric. An interesting case of these manifolds occurs
when the Euclidean dimensions ni are not equal, makingM a non-doubling space. This talk is based
on the Lp(M) boundedness of the vertical maximal function operator Mres,∇f(x) := supt>0 |

√
t∇(1+

t∆)−mf(x)|, where m ≥ 1 and ∆ is the Laplace-Beltrami operator. We show that Mres,∇ is weak
type (1,1) and bounded on Lp(M) for 1 < p ≤ n∗ where n∗ = mini{ni}. The techniques we use here
come from the papers of Hassell-Sikora and Bailey-Sikora on non-doubling manifolds with ends. We
also show Fefferman-Stein inequality for the vector-valued version of the vertical maximal function on
Lp(M) for 1 < p < n∗.
This is a joint work with Adam Sikora.

Sikora, Adam. Atomic decomposition of Hardy spaces associated with a self-adjoint operators
Speaker: Adam Sikora (Macquarie University)
Time: 13:30 Thu 8 December

Place(s): Morven Brown G5

Author(s): Adam Sikora

We investigate the Hardy space H1
L associated with a self-adjoint operator L We assume that there

exists an L-harmonic non-negative function h such that the semigroup exp(−tL), after applying the
Doob transform related to h, satisfies the upper and lower Gaussian estimates. Under this assump-
tion we describe an illuminating characterisation of the Hardy space H1

L in terms of a simple atomic
decomposition associated with the L-harmonic function h. Our approach also yields a natural char-
acterisation of the BMO-type space corresponding to the operator L.
Joint work Lixin Yan and Marcin Preisner

Valdinoci, Enrico. Dispersive properties of a model inspired by peridynamics
Speaker: Enrico Valdinoci (The University of Western Australia)
Time: 16:15 Tue 6 December

Place(s): Morven Brown G5

Author(s): Enrico Valdinoci

We present some recent results about a nonlocal problem inspired by peridynamics, related to the
analysis of low and high frequencies, to global dispersive estimates, and to the existence of conserved
quantities.
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Yung, Po-Lam. A short proof for decoupling for the moment curve
Speaker: Po-Lam Yung (The Australian National University)
Time: 16:00 Wed 7 December

Place(s): Central Lecture Block 7

Author(s): Po-Lam Yung

In 2015, Bourgain, Demeter and Guth gave the first proof of the decoupling inequality for the moment
curve. It is a celebrated result, which in particular provides the resolution of the main conjecture
in Vinogradov’s mean-value theorem. In this talk I will describe an alternative proof of the same
decoupling inequality, inspired by Wooley’s efficient congruencing approach to Vinogradov’s main
conjecture. Joint work with Shaoming Guo, Zane Kun Li and Pavel Zorin-Kranich.
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Osborn, Judy-anne. Indigenizing University Mathematics Discussion Forum
Speaker: Michael Donovan and Judy-anne Osborn (La Trobe University and Monash University)
Time: 13:00 Wed 7 December

Place(s): John Goodsell LG19

Author(s): Michael Donovan and Judy-anne Osborn

Michael Donovan and Judy-anne Osborn will host an open discussion forum around ”Indigenizing
University Mathematics”.
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Faris Saad, Alsubaie. Modelling of Tissue Invasion in Epithelial Monolayers
Speaker: Alsubaie Faris Saad (The University of Queensland)
Time: 14:00 Tue 6 December

Place(s): Morven Brown LG30

Author(s): Alsubaie Faris Saad

Mathematical and computational models are used to describe biomechanical processes in multicellular
systems. Here, we develop a model to analyse how two types of epithelial cell layers interact during
tissue invasion depending on their cellular properties, simulating cancer cells expanding into a region
of normal Cells We model the tissue invasion process using the Cellular Potts Model and implement
our two-dimensional computational simulations in the software package CompuCell3D. The model
predicts that differences in mechanical properties of cells can lead to tissue invasion, even if the
division rates and death rates of the two cell types are the same. It is also shown that the invasion
speed varies depending on the cell division and death rates and the mechanical properties of the cells.
We also investigate cell invasion generated by dynamical forces arising in active cell motility of one
cell type and show how such invasion is influenced by the contractility of the cell cortex.

Hancock, Edward. A dual-clock-driven model emulating the effects of either Ano1 or IP3R knock-out
on lymphatic muscle cell pace-making
Speaker: Edward Hancock (The University of Sydney)
Time: 14:00 Thu 8 December

Place(s): Morven Brown LG30

Author(s): Edward Hancock; Christopher D. Bertram; Charlie Macaskill

Lymphoedema is a common dysfunction of the lymphatic system that results in fluid accumulating
between cells. Fluid return through the lymphatic vascular system is primarily provided by contrac-
tions of muscle cells in the walls of lymphatic vessels, driven by oscillations in membrane potentials
(action potentials) and calcium ion concentrations. However, there is incomplete understanding of the
mechanisms involved in these oscillations, restricting the development of pharmacological treatments
for dysfunction. Previously, we proposed a model where autonomous oscillations in the membrane
potential (M-clock) drove passive oscillations in the calcium concentration (C-clock). In this paper,
to model more accurately what is known about the underlying physiology, we extend this model to
the case where the M-clock and the C-clock oscillators are both active but coupled together, and thus
both driving the action potentials. This extension results from modifications to the model for the IP3
receptor, a key C-clock mechanism. The synchronized dual-driving clock behaviour enables the model
to match IP3 receptor knock-out data, resolving an issue with previous models. We also use phase-
plane analysis to explain the mechanisms for the dual-clock coupling. The model has the potential to
help determine mechanisms and find targets for pharmacological treatment of lymphoedema.

Le, Anthia. The Relationship between Grandmother Care and the Origin of Menopause
Speaker: Anthia Le (The University of Queensland)
Time: 13:00 Tue 6 December

Place(s): Morven Brown LG30

Author(s): Anthia Le, Kristen Hawkes, Peter Kim

Previously, we proposed a system of ordinary differential equations (ODE), analogous to Morton et
al.’s agent-based model, to investigate the evolution of menopause in women. Their work was based
on the hypothesis that ancestral male’s preference to forgo mating with older females was the driving
force behind the evolution of menopause. However, our results contradict that of Morton et al. in
that a slight deviation from mating with only young females is sufficient to maintain lifelong fertility
as the dominant trait in a population. Here we propose that the Grandmother Hypothesis is the
more likely cause for old-age infertility in females. As environmental changes caused root vegetables
to become the primary food source rather than soft berries, it encouraged postmenopausal females
to aid in caring for dependants. This ensures the survival of their kin hence, over time, the old-age
infertility trait accumulates across the population.
Our ODE system examines whether the Grandmother Hypothesis is the drive behind the evolution of
menopause and investigates whether a population with a chimp-like lifespan and a human-like lifespan
can co-exist, connecting to real world results where great apes and humans have co-existed.
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Le Quellennec, Orlane. Maternal exposure to ambient air pollution and placental epigenetic aging:
Developing a new clock and estimating associations
Speaker: Orlane Le Quellennec (None)
Time: 13:30 Tue 6 December

Place(s): Morven Brown LG30

Author(s): Orlane Le Quellennec, Lucile Broséus, Ian Hough, Itai Kloog, Barbara Heude, Sam Bayat,

Cécile Chevrier, Sarah Lyon-Caen, Jorg Tost, Aurélie Nakamura, Johanna Lepeule

Background: Maternal air pollution exposure during pregnancy has been associated with adverse
birth outcomes. Epigenetic modifications could be one of the gene-regulatory mechanisms underlying
these associations. Little is known about the effect of maternal air pollution exposure on placental
epigenetic aging.
Objective: We built a placental epigenetic clock, appropriate for our study population, and investi-
gated the relationship of NO2, PM10 and PM2.5 exposure during pregnancy with placental epigenetic
aging.
Materials and Methods: We leverage data on prenatal air pollution exposure and placenta DNA
methylation (DNAm) available for 1,517 mother-child pairs from a French consortium of 3 mother-
child cohorts (EDEN, PELAGIE and SEPAGES). 456 (30%) volunteers among our study population
were used to build our clock. CpGs associated with chronological gestational age at delivery (esti-
mated by the last menstrual period method) were shortlisted and then used in a lasso regression to
predict gestational age. Epigenetic age acceleration was defined as the positive residual of regressing
chronological gestational age on DNAm age. Association of maternal air pollution exposure with
epigenetic age was estimated using linear mixed regression models, adjusted for child sex, maternal
age at conception, maternal education, parity, maternal pre-pregnancy BMI, mode of labor, mode
of delivery, center of recruitment/experiment and technical effects. We then compared results with
existing clock built on different study populations.
Results: 15,240 CpGs were associated with chronological gestational age, after applying the Benjamini-
Hochberg correction for multiple testing. The lasso model retained 216 CpGs to predict epigenetic age.
PM exposure during whole pregnancy and 2nd trimester was significantly associated with decelerated
aging (PM10: β = −0.03, 95% CI: −0.05;−0.00 and β = −0.02, 95% CI: −0.04;−0.01, respectively;
PM2.5: β = −0.04, 95% CI: −0.08;−0.00 and β = −0.03, 95% CI: −0.05;−0.00, respectively). NO2

exposure was not significantly associated with placental epigenetic age. Our clock outperformed
existing clocks in terms of prediction, and led to diffrent results in terms of association with maternal
air pollution exposure.
Conclusion: Pregnancy exposure to PM, but not NO2, may affect placental epigenetic aging. Our
results suggest that epigenetic clocks appropriateness depends on the characteristics of the study
population used to develop the clock.

Nitschke, Matthew Cody. Evolution of human pair bonds as a consequence of male-biased mating sex
ratios?
Speaker: Matthew Cody Nitschke (The University of Sydney)
Time: 13:30 Thu 8 December

Place(s): Morven Brown LG30

Author(s): Matthew Cody Nitschke

Compared to our closest primate relatives, human life history involves a greater longevity, which
includes a distinctive postmenopausal life stage. The extension of the human lifespan (and of the
male fertility period) without lengthening female fertility to later ages, directly changes the ratio
of fertile males to fertile females, called the adult sex ratio (ASR). Previous work has shown that
the ASR is a useful index for predicting the optimal mating strategy in human hunter-gatherers.
Here, we consider a more fine-grained measure that takes into account pair bonding and offspring
care, the operational sex ratio (OSR). The OSR is defined as the ratio of fertile males to females
currently able to conceive. We construct an ODE model with minimal age structure, in which males
compete for paternities using either a multiple-mating or mate-guarding strategy. This allows us to
investigate the significance of the OSR as an indicator for predicting which strategy males will adopt.
We focus our investigation on the differences of strategy choice between chimpanzees and human
hunter-gatherers. By simulating the system, we determine the dominant strategy and its dependance
on various parameter combinations. Preliminary results show that the dominant strategy most likely
changes from multiple mating to guarding along a curve that aligns well with a contour of constant
OSR.
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Sherlock, Brock. A Distance Measure to Compare Time Evolving Distributions with Discrete
Observations
Speaker: Brock Sherlock (University of New South Wales)
Time: 14:30 Tue 6 December

Place(s): Morven Brown LG30

Author(s): Brock Sherlock, Adelle Coster

Biological systems are inherently stochastic. When stochastic models are used to describe the biol-
ogy, comparisons need to be made between the evolving distributions of the stochastic data and the
stochastic model outputs to drive parameter inference.
A distance measure is needed that has a directed decrease as parameter values approach their true val-
ues. Some traditional comparators of distributions do not have this attribute, however. For example,
the Kolmogorov-Smirnov distance acts as a binary rather than quantifying how close the distributions
are, limiting its use for inference.
Here, a closed queueing network is used to model the recycling of proteins in a cellular system.
Synthetic data is derived from samples of the same underlying system, and possible measures of
distance between different instances explored, focussing on those that do not assume specific functional
forms for the parameters or system outputs. Issues of sample size and limitations on inference in the
presence of stochasticity are discussed.

Stadler, Eva. Passive antibody treatment for SARS-CoV-2: dose-dependent therapeutic efficacy and
prophylactic protection
Speaker: Eva Stadler (UNSW Sydney)
Time: 14:30 Thu 8 December

Place(s): Morven Brown LG30

Author(s): Eva Stadler, Martin T Burgess, Timothy E Schlub, Khai Li Chai, Zoe K McQuilten, Erica M

Wood, Mark N Polizzotto, Stephen J Kent, Deborah Cromer, Miles P Davenport, David S Khoury

Despite the development of highly effective COVID-19 vaccines, immuno-compromised patients often
remain at risk after vaccination due to impaired responses to vaccination. Fortunately, multiple mon-
oclonal antibodies have been shown to be effective to prevent and reduce the severity of SARS-CoV-2
infections. These therapeutics are likely highly important for immuno-compromised patients as they
do not require an individual to mount their own immune response to be effective. Unfortunately, many
of these therapies were shown to lose activity against new SARS-CoV-2 variants in culture conditions.
Regulators were then left to decide with only laboratory information and no clinical studies whether to
continue to recommend these treatments as effective treatments. At the time no quantitative method
existed for such decision making. Here I integrated data on the use of passive antibodies to treat and
prevent COVID-19, to define quantitative relationships between laboratory data on antibody potency
and predicted clinical efficacy. I use a combination of Bayesian and frequentist methods to analyze
this data. By quantifying the relationship between laboratory data and clinical outcomes, I was able
to estimate that some antibodies were being used at up to 1,000-fold higher doses than required to
achieve high levels of protection. Unfortunately, this analysis also showed that prophylactic antibod-
ies would likely no longer be effective against Omicron variants BA.4 and 5. These tools are highly
valuable for predicting the efficacy of new therapeutics and against new variants.
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De Gier, Jan. Transition probabilities and expectation values for multi-species exclusion processes
Speaker: Jan De Gier (The University of Melbourne)
Time: 16:00 Tue 6 December

Place(s): Morven Brown LG30

Author(s): Jan De Gier

We derive explicit formulas for transition probabilities (Green’s functions) and expectation values for
certain observables for multi-species (higher rank) exclusion processes.

Desiraju, Harini. Tau-functions on the torus as Fredholm determinants and consequences
Speaker: Harini Desiraju (The University of Sydney)
Time: 15:30 Wed 7 December

Place(s): Morven Brown LG30

Author(s): Harini Desiraju

Tau-functions reveal important information about the solutions of integrable equations, such as the
Painlevé equations. In this talk, I will present a construction of tau-functions for an isomonodromic
problem on the torus as Fredholm determinants and show that our method enables the computation
of the so called connection constant describing the ratio of the solutions at critical points. This is a
joint work with Pavlo Gavrylenko and Fabrizio Del Monte.

Do, Norman. The topological vertex and its symmetries
Speaker: Norman Do (Monash University)
Time: 13:00 Wed 7 December

Place(s): Morven Brown LG30

Author(s): Norman Do

The topological vertex is a beautiful theory that was inspired by topological strings and allows one
to explicitly compute Gromov–Witten invariants of toric Calabi–Yau threefolds. In this talk, we
briefly describe some of the rich algebraic, combinatorial, and geometric structures underlying the
theory. Finally, we state a recent result obtained with Brett Parker, which presents symmetries for
the topological vertex that are captured by a quantum torus Lie algebra.

Holroyd, Joshua. Asymptotic analysis of q-Painlevé II near an arbitrary point
Speaker: Joshua Holroyd (The University of Sydney)
Time: 16:30 Wed 7 December

Place(s): Morven Brown LG30

Author(s): Joshua Holroyd

We consider the q-discrete second Painlevé equation in the continuum limit q → 1, and show that
leading order behavior is given in terms of Jacobi elliptic functions. We study the slow evolution of
the elliptic modulus, which is constant at leading order.

Joshi, Nalini. Hearing a discrete drum
Speaker: Nalini Joshi (The University of Sydney)
Time: 13:30 Fri 9 December

Place(s): Morven Brown LG30

Author(s): Nalini Joshi

The metaphorical question: “Can one hear the shape of a drum?” (Kac 1966) was asked about drums
with continuous membranes. But, a drum need not be smooth. In this talk, I describe analogous
mathematical questions about drums that generate discrete sounds, in particular, sounds that are
generated in multiplicative steps, described by linear difference equations. I will focus on q-difference
equations, whose theory was first discussed by Birkhoff, and outline some new results.
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Lasic Latimer, Tomas. On the q-Riemann Hilbert Problem and its application to q-orthogonal
polynomials
Speaker: Tomas Lasic Latimer (The University of Sydney)
Time: 13:30 Wed 7 December

Place(s): Morven Brown LG30

Author(s): Tomas Lasic Latimer

The theory of Riemann-Hilbert Problems (RHP) provides a major tool for investigating the asymptotic
behaviours of certain classes of orthogonal polynomials. However, there remain classes of q-orthogonal
polynomials for which the methodology has not been developed. In this talk, we extend the approach
to a class of polynomials that are orthogonal with respect to a compact q-lattice, i.e., qk for k ∈ N, and
deduce their asymptotic behaviours in the limit their degree tends to infinity, from the corresponding
RHP. Our results rely on a finite sequence of transformations, ending with a model RHP which is
solvable. If time permits, we will also describe the extension to polynomials orthogonal with respect
to a non-compact q-lattice, i.e., qk for k ∈ Z.

Mofarreh, Fatemah. General Relativistic Space-Time with η1-Einstein Metrics
Speaker: Fatemah Mofarreh (Princess Nourah bint Abdulrahman University)
Time: 16:30 Tue 6 December

Place(s): Morven Brown LG30

Author(s): Yanlin Li, Fatemah Mofarreh, Santu Dey, Soumendu Roy and Akram Ali

The present research paper consists of the study of an η1-Einstein soliton in general relativistic space-
time with a torse-forming potential vector field. Besides this, we try to evaluate the characterization
of the metrics when the space-time with a semi-symmetric energy-momentum tensor admits an η1-
Einstein soliton, whose potential vector field is torse-forming. In adition, certain curvature conditions
on the space-time that admit an η1-Einstein soliton are explored and build up the importance of
the Laplace equation on the space-time in terms of η1-Einstein soliton. Lastly, we have given some
physical accomplishment with the connection of dust fluid, dark fluid and radiation era in general
relativistic space-time admitting an η1-Einstein soliton

Nurcombe, Madeline. The Ghost Algebra
Speaker: Madeline Nurcombe (The University of Queensland)
Time: 16:00 Wed 7 December

Place(s): Morven Brown LG30

Author(s): Madeline Nurcombe

The Temperley-Lieb algebra has many diverse applications in mathematics, from physical models of
polymers and percolation in statistical mechanics, to knot theory. It is also a diagram algebra; its
basis elements can be expressed as string diagrams, which are multiplied by concatenation. The one-
boundary Temperley-Lieb algebra is similar, but its basis diagrams have an additional boundary line
that the strings may be connected to. There is also a two-boundary Temperley-Lieb algebra, with a
second boundary, but its diagrams require an even number of strings connected to each boundary, and
it is infinite-dimensional, unlike the zero- and one-boundary algebras. In this talk, I will introduce the
ghost algebra, a finite-dimensional two-boundary version of the Temperley-Lieb algebra that allows
diagrams with odd numbers of connections to each boundary. Its diagrams contain ghosts: dots on
the boundaries that act as bookkeeping devices to ensure associativity of multiplication. I will discuss
some structural properties of this algebra, as well as its dilute generalisation, and the relationships
between these algebras.

Poncini, Xavier. Towards continuous representations of Thompson groups Tk
Speaker: Xavier Poncini (The University of Queensland)
Time: 14:00 Wed 7 December

Place(s): Morven Brown LG30

Author(s): Xavier Poncini

As a means to associate each finite-index subfactor to a conformal field theory, Vaughan Jones devel-
oped a machinery whereby planar algebras provide ‘semicontinuous’ models of conformal nets. Within
such models, the conformal symmetry group Diff+(S1), is replaced by a Thompson group Tk for a
k ∈ N>1, which acts on a planar algebra, inducing a unitary representation. It was hoped that under a
‘continuum’ limit of the ‘semicontinuous’ model, representations of Tk would tend to continuous repre-
sentations of Diff+(S1). Jones himself called into question the validity of this approach by presenting
a ‘no-go theorem’ for a particular planar algebra where it was shown, for T2, that representations of
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rotations are discontinuous. In this talk, I introduce sufficient conditions, at the level of the planar
algebra, that ensure representations of rotation elements of Tk are continuous. For the Brauer planar
algebra, I present an infinite family of solutions to these sufficient conditions and thereby construct
continuous representations of the rotation subgroup of T2k+1 for k ≥ 2.

Qu, Cheng. Extended criticality in deep neural networks
Speaker: Cheng Qu (The University of Sydney)
Time: 15:30 Tue 6 December

Place(s): Morven Brown LG30

Author(s): Cheng Kevin Qu, Asem Wardak, Pulin Gong

The recent and continuing success of deep learning in many real-world problems has motivated an
intense effort to theoretically understand the dynamical principles of deep learning in the training
and generalization of complex tasks. Although empirical data has suggested that the weights of deep
neural networks acquire heavy-tailed statistics after training, most theoretical studies have based
their analysis on random networks with coupling weights obeying Gaussian statistics. In this work,
we investigate the phenomenon of heavy-tailed coupling weights in deep neural networks (DNNs)
across fully-connected, convolutional and residual architectures. After verifying the emergence of
heavy-tailed coupling across many common pretrained neural networks, we analyse the propagation of
signals through DNNs with random, heavy-tailed weights using mean-field and random matrix theory.
Importantly, we introduce a criterion for criticality using the entire set of Jacobian eigenvalues of
random, heavy-tailed DNNs which extends the classical, edge-of-chaos notion in a consistent fashion
while accounting for empirical observations on signal propagation. In this manner, we establish an
extended heavy-tailed regime of criticality across those architectures which classically have a fixed
critical point under Gaussian coupling. We show that this extended critical regime allows networks
already initialised with random, heavy-tailed coupling to learn real-world tasks faster without fine-
tuning the weight statistics. Furthermore, the eigenvectors of the random Jacobian are delocalized
across neurons in Gaussian networks but multifractal in heavy-tailed networks, which also holds for
the internal neural representations of input data.

Raymond, Christopher. Unifying Galilean W-algebras
Speaker: Christopher Raymond (The Australian National University)
Time: 14:00 Fri 9 December

Place(s): Morven Brown LG30

Author(s): Christopher Raymond

Galilean algebras are infinite-dimensional symmetry algebras for a conformal field theory in two di-
mensions. One way of obtaining these algebras is through a parametric contraction of conformal
symmetry algebras such as the Virasoro algebra or affine Lie algebras. This contraction procedure is
easily defined for infinite-dimensional Lie algebras, however, it requires modifications in order to be
applied to non-Lie type algebras such as W-algebras, which are of great interest in the literature.
W-algebras admit a general construction known as quantum hamiltonian reduction, which constrains
the symmetries of an affine Lie algebra. As affine Lie algebras have well-defined Galilean contractions,
it is natural to ask whether quantum hamiltonian reduction can be performed on Galilean affine Lie
algebras to give a unified definition of Galilean W-algebras. In this talk, I will give an introduction
to Galilean algebras and in particular Galilean W-algebras, and discuss a resolution to this problem.

Roffelsen, Pieter. On q-Painlevé VI and the Geometry of Segre Surfaces
Speaker: Pieter Roffelsen (The University of Sydney)
Time: 14:30 Fri 9 December

Place(s): Morven Brown LG30

Author(s): Pieter Roffelsen

For each of the differential Painlevé equations, the Riemann-Hilbert correspondence maps the solution
space onto an affine cubic surface. In recent work with Nalini Joshi, a q-analog was established for
the q-Painlevé VI equation, where the associated algebraic surface is an affine Segre surface. In this
talk, I will discuss this result and explain how the geometry of the Segre surface relates to different
aspects of the q-Painlevé VI equation.
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Beswick, Kim. What use is university mathematics content to schoolteachers?
Speaker: Kim Beswick (University of New South Wales)
Time: 14:30 Tue 6 December

Place(s): Morven Brown G4

Author(s): Kim Beswick

The question of how university mathematics content relates to the work of school mathematics teachers
is relevant to important issues in mathematics education including the growing reliance in schools on
out-of-field teaching in mathematics. In this talk I discuss the kinds of knowledge that teachers
of school mathematics require and how this relates (or does not relate) to university mathematics
content, drawing on examples from research with teachers. I provide a brief overview and critique
of rationales that have been proposed for the relevance of university mathematics to school teaching,
before suggesting that the answer may lay in something less tangible but arguably more important
than mathematical content.

Field, Laurence. A novel syntax for automated processing of mathematical expressions
Speaker: Laurence Field (Australian National University)
Time: 14:00 Tue 6 December

Place(s): Morven Brown G4

Author(s): Laurence Field

Existing systems for entry of mathematical expressions into computers struggle to combine legibility,
brevity and proximity to traditional mathematical notation with precise denotation of meaning and a
transparent, sequential representation. A novel syntax is proposed which is concise, readable, familiar,
transparent and unambiguous, and thus particularly helpful for students of mathematics.

Hillock, Poh. Course Transformation in First Year Mathematics – a phased approach
Speaker: Poh Hillock (The University of Queensland)
Time: 13:30 Thu 8 December

Place(s): Morven Brown G4

Author(s): Poh Hillock

UQ2U, an institution wide program at The University of Queensland (UQ) aims to redevelop and
transform courses to deliver flexibility and high quality on-campus learning experiences. Commencing
in 2018, Calculus and Linear Algebra I (MATH1051), UQ’s largest first year mathematics course,
alongside similarly large courses in other faculties, was selected for the initial implementation of the
program. The redesign of MATH1051 presented a new paradigm for first year mathematics delivery.
Students now have the flexibility to learn through on-campus lectures or view high quality self-paced
videos delivered via the edX online learning platform. Collaborative workshops replaced traditional
tutorials: students now “do maths” with their peers, with tutors as facilitators. Regular low-stakes for-
mative tasks have been introduced to encourage student participation and provide feedback throughout
the semester. A wide ranging support network has been built to assist students, leveraging high impact
practices such as differentiated and individualised learning. Evidence from course evaluation data and
student and tutor feedback indicates that the redesign has been a great success. In 2019, the redesign
was extended to MATH1050 (Mathematical Foundations II) with MATH1052 (Multivariate Calculus
and Ordinary Differential Equations) following in 2021. The redesign of MATH1040 (Mathematical
Foundations I) will be completed in 2023. In this presentation, I describe the MATH1051 pilot project
and the subsequent phased transformation of our other large first year courses to provide consistent
high quality learning experiences across first year mathematics.

Piggott, Adam. Voice feedback for weekly assignments is easy to use and just as effective
Speaker: Adam Piggott (Australian National University)
Time: 13:30 Tue 6 December

Place(s): Morven Brown G4

Author(s): Adam Piggott

Voice recordings are one of many feedback options made available to graders through the ANU Learn-
ing Management System. In 2022 we used this option to give feedback on weekly Linear Algebra
and Calculus assignments for approximately 80 first-year actuarial studies students. Demonstrators
for the course report that, compared to annotating electronic documents, making two-minute voice
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recordings took no more time, allowed them to deliver feedback that was richer in commentary and
instruction, and allowed them to better connect with their students.

Shaker, Amanda. Incentivisation and its effect on engagement and student performance
Speaker: Amanda Shaker (La Trobe University)
Time: 14:00 Thu 8 December

Place(s): Morven Brown G4

Author(s): Amanda Shaker (La Trobe University); Christopher Brignell (University of Nottingham);

Mathew Pugh (Cardiff University)

It is a commonly held belief that many university students are “assessment-driven” (e.g. Holmes,
2018); that is, students engage more with activities that are assessed compared with those that
are not. “Incentivised engagement” includes the practice of providing incentives (such as marks or
otherwise) for students to engage in particular activities. However, there is very little evidence about
the impact of incentivisation, and the results that exist are mixed. Perusall (https://perusall.com/)
is a social annotation platform designed to increase student engagement with pre-class reading. It
measures student interaction with the text and annotations and calculates scores, which may or may
not contribute to a subject’s assessment. In a second-year undergraduate Statistics for Engineering
module, students were invited to carry out the weekly reading activity via the Perusall platform.
During the first half of the semester, students’ engagement via Perusall did not count towards student
marks, whereas during the second half of the semester, it did. As such, it was possible to subsequently
measure the effect of introducing incentivisation of Perusall engagement. In this talk, we present the
estimated effect of incentivised engagement via use of the Perusall platform, both in terms of student
engagement and performance. Our results show that incentivisation increased the engagement of
students who were previously less engaged with the pre-class reading. For those students who were
previously less engaged and had lower performance in summative assessments, there was also an
increase in student performance following incentivisation. However, incentivisation had no impact on
student performance in summative assessments for students who were already performing well before
incentivisation.

Smith, Rebecca. Changes seen to mathematical assessments post Covid-19
Speaker: Rebecca Smith (The University of Newcastle)
Time: 13:00 Tue 6 December

Place(s): Morven Brown G4

Author(s): Rebecca Smith, Mumtaz Hussain

During 2020-2021 there was a need to convert assessments to an online environment. During this
period adaptation and innovation were needed to be implemented to ensure assessments maintained
academic rigour and yet were equitable for all students. Post lockdowns many institutions are still
favouring online assessments over a traditional formal supervised assessment (exams/tests/quizzes
etc).
This talk will look at the changes made at The University of Newcastle in a number of pre-undergraduate
(Enabling) Mathematics courses and several post-graduate course work Mathematical Education sub-
jects. Furthermore, we will look at different approaches taken at La Trobe University in relation to a
number of undergraduate level Mathematics courses. The changes implemented were different given
the specific needs of the varying cohorts and we will review these changes and discuss both the positive
and negative attributes of each modification.

Tisdell, Chris. Worth a “Round” of Applause? How a Circle Arc Template Can Replace the Compass in
the Learning and Teaching of Geometric Constructions
Speaker: Chris Tisdell (University of New South Wales)
Time: 14:30 Thu 8 December

Place(s): Morven Brown G4

Author(s): Chris Tisdell

The compass and straightedge form the most well-known set of tools in the learning and teaching of
geometry, with learners using them over millennia, and thus our connection to these tools is partially
driven by tradition and familiarity.
However, there are non-trivial problems with students and teachers using compasses as a practical
tool of geometry education. For example, many learners (especially younger learners) find compasses
difficult to operate from a kinesiological perspective due to the fine motor skills required. We all have
experienced the unpleasantness of a compass slipping when being rotated and producing wobbly and
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unsatisfying arcs. As a result, the compass as a drawing tool is somewhat inefficient, and the produced
drawings can be frustratingly inaccurate. Furthermore, traditional compasses pose safety risks as they
can be weaponized by using the pointed leg. Thus, there is a need to reconsider the compass and to
offer an alternative in the learning and teaching of geometric constructions.
The purpose of this presentation is to partially respond to the above need by discussing the potential
of a circle arc template to replace the compass in the learning and teaching of geometric constructions
within schools. I will discuss a circle arc template and, through a reflection on a series of questions
I have received, probe its design and capabilities against a traditional compass. As such, I hope this
article will be of value to the AustMS community by providing an alternative construct that can be
explored in the classroom.
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Alsulami, Tumadhir. Finite models of arithmetical operations
Speaker: Tumadhir Alsulami (La Trobe University)
Time: 16:00 Tue 6 December

Place(s): Central Lecture Block 2

Author(s): Tumadhir Alsulami

In 1980, Alex Wilkie answered a problem of Alfred Tarski by showing that there is an equational
law of exponential arithmetic that does not formally follow from the basic index and algebra laws
we encounter at high school. It was subsequently shown that the equational theory of arithmetic on
positive numbers with exponentiation is decidable, but without any finite axiomatisation. We present
the start of new explorations in this style for other elementary arithmetic operations, such binomial
coefficients, factorial and restricted forms of exponentiation.

Bagshaw, Christian. Lattices and their applications in function fields
Speaker: Christian Bagshaw (University of New South Wales)
Time: 14:00 Wed 7 December

Place(s): Central Lecture Block 2

Author(s): Christian Bagshaw

Minkowski’s “Geometrie der zahlen” introduced a number of results regarding Z-lattices in Rn, and
of course these ideas have been used to prove countless important results in number theory. In 1941,
Mahler developed a similar theory for lattices in function fields. In particular, if we let q be a prime
power and Fq the finite field of order q, Mahler introduced the idea of Fq[T ]-lattices in Fq((1/T ))n;
giving number theorists new tools to tackle problems in positive characteristic.

In this talk, we will introduce and build upon Mahler’s ideas. We will then discuss some applications,
including new upper bounds for the number of points on an elliptic curve over a subspace of an
arbitrary finite field.

Baird, Riley. Demonstrating the Existence of a Polynomial Time Algorithm for Solving the Partial
Approximate Common Divisor Problem
Speaker: Riley Baird (University of New South Wales)
Time: 15:30 Wed 7 December

Place(s): Central Lecture Block 2

Author(s): Riley Baird

The Partial Approximate Common Divisor Problem is a mathematical problem where a set of numbers
are known to have a large common divisor, but an unknown error has been introduced to all but one
of the numbers and the goal is to work out what the common divisor is. This problem has many
applications to cryptography – given a fast solution to this problem, attacks on schemes such as RSA
and a homomorphic encryption scheme become possible. Previous research has indicated that there
is a method which can solve this in some cases through lattice basis reduction, but this method relies
on the assumption that we can generate an algebraically independent set of polynomials from the
approximate common divisor relationships. Furthermore, if the errors are too large, the method will
fail to perform effectively. As a result of our research, we have with overwhelming probability removed
the algebraic independence hypothesis and established an upper bound on the size of the errors for
which the method will be effective.

Breuer, Florian. Explicit height of modular polynomials
Speaker: Florian Breuer (The University of Newcastle)
Time: 13:30 Thu 8 December

Place(s): Central Lecture Block 2

Author(s): Florian Breuer, Fabien Pazuki

Let N > 1 and consider ΦN (X,Y ) ∈ Z[X,Y ], the classical modular polynomial which vanishes at
pairs of j-invariants of elliptic curves linked by cyclic N -isogenies. These polynomials have various
applications in cryptography, but some algorithms to compute them require explicit upper bounds on
the size of their coefficients. This talk outlines a proof for such an explicit upper bound, whose main
term is asymptotically optimal.
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Corrigan, Chandler Chase. Zero-density estimates pertaining to arbitrary families of Dirichlet
L-functions
Speaker: Chandler Chase Corrigan (None)
Time: 16:00 Wed 7 December

Place(s): Central Lecture Block 2

Author(s): Chandler Chase Corrigan

From a large sieve inequality pertaining to a given family of primitive Dirichlet characters, we derive
an average zero-density estimate for Dirichlet L-functions associated to this family of characters.

Cully-Hugill, Michaela. Applications for a mean-value estimate for the prime number theorem
Speaker: Michaela Cully-Hugill (University of New South Wales Canberra)
Time: 14:00 Tue 6 December

Place(s): Central Lecture Block 2

Author(s): Michaela Cully-Hugill

The asymptotics of the prime number theorem (PNT) in short intervals is only known for sufficiently
large intervals. In 1943, Selberg proved such results, unconditionally and under the Riemann hypoth-
esis. An important step in his method is a mean-value estimate for the PNT in intervals. This talk
will present a new explicit version of Selberg’s mean-value result, and show how it implies explicit
probabilistic results for primes in intervals. We also give an application to Goldbach numbers in
intervals. This is joint work with Adrian Dudek.

Hathi, Shehzad Shabbirbhai. Weaker Mertens’ conjectures
Speaker: Shehzad Shabbirbhai Hathi (UNSW Canberra)
Time: 14:30 Tue 6 December

Place(s): Central Lecture Block 2

Author(s): Shehzad Shabbirbhai Hathi

Mertens conjecture is the claim that the summatory function of the Mobius function, that is, M(x) =∑
n≤x µ(n), is smaller than the quantity

√
(x). While the Mertens conjecture implies the Riemann

Hypothesis, unfortunately, we know it to be false. It was first disproved by Odlyzko and te Riele in
1985. However, there is a weak version of the Mertens conjecture which claims that Mertens conjecture
is true ”on average”. This weak version also implies the Riemann Hypothesis but currently seems
to be out of reach. The question that we pose then is whether there exists a weak-er version of
Mertens’ conjecture which is still ”stronger” than the weak Mertens conjecture but is provably false
using Odlyzko and te Riele’s method of disproof.

Heyman, Randell. Primes in floor function sets
Speaker: Randell Heyman (University of New South Wales)
Time: 16:30 Wed 7 December

Place(s): Central Lecture Block 2

Author(s): Randell Heyman

There has been recent research interest in the floor function set
{⌊

x
n

⌋
: 1 ≤ n ≤ x

}
, where x is an arbi-

trary positive integer and b∗c is the floor function. Specifically, an explicit formula for the cardinality
of the set and asymptotic formulas for the number of elements of an arbitrary arithmetic progression
in the set, and the number of primes in the set. Interestingly, the floor function set is an example
of a sparse set that satisfies the Prime Number Theorem. We explore other sets that are sparse and
satisfy the Prime Number Theorem.

Hussain, Mumtaz. Uniform approximation via continued fractions
Speaker: Mumtaz Hussain (La Trobe University)
Time: 14:00 Thu 8 December

Place(s): Central Lecture Block 2

Author(s): Mumtaz Hussain

Dirichlet’s theorem (1842) is a fundamental result in Diophantine approximation that gives an optimal
approximation rate of any irrational number. It has been recently proved that the improvements to
Dirichlet’s theorem are related to the growth of the products of consecutive partial quotients. I will
briefly talk about our new metrical results for the set of Dirichlet non-improvable numbers.
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Johnston, Daniel. Explicit results on the sum of a prime and almost prime
Speaker: Daniel Johnston (UNSW Canberra)
Time: 13:30 Tue 6 December

Place(s): Central Lecture Block 2

Author(s): Daniel Johnston

Over the last 100 years, many weak forms of Goldbach’s conjecture have been explored. One of the
most studied is the problem of writing even numbers as the sum of a prime and another number with
a bounded number of prime factors. In this talk, we will explore recent conditional and unconditional
explicit results of this form and provide avenues by which one could improve these results further.

Leong, Nicol. Explicit estimates for Mertens using Perron
Speaker: Nicol Leong (UNSW Canberra)
Time: 13:30 Wed 7 December

Place(s): Central Lecture Block 2

Author(s): Nicol Leong

It is known that the Mertens conjecture implies the Riemann Hypothesis. Even though this has been
disproved, the true order of M(x) is still a mystery and worth investigating. We use Perron formula
arguments on an improved contour, to establish better explicit estimates on the Mertens function,
and give bounds of various forms, sharp in several different ranges of x. This work is joint with Ethan
Lee.

McAndrew, Angus. Motives of K3 surfaces
Speaker: Angus McAndrew (Australian National University)
Time: 14:00 Fri 9 December

Place(s): Central Lecture Block 2

Author(s): Angus McAndrew

Cohomology is one of the most important tools in the study of varieties. However, there are many
reasonable cohomology theories that one may wish to study. Upon noticing that these theories have
several features in common, Grothendieck conjectured a theory of motives, a category of objects that
specialise to every cohomology theory.
We’ll describe our recent conjecture on motives and Galois descent, and describe the proof in the cases
of ordinary and supersingular K3 surfaces.

Nikolic, Dion. Counting Classes of Solutions to Polynomials with Matrix Variables
Speaker: Dion Nikolic (UNSW Canberra)
Time: 14:30 Wed 7 December

Place(s): Central Lecture Block 2

Author(s): Nikolic Dion

By the Fundamental Theorem of Algebra, we know that any polynomial has a number of complex
solutions equal to its degree, with a number of unique solutions equal to the number of distinct roots of
the polynomial. However, if our variable runs over the space Mn(C), then it is possible to obtain many
more solutions (especially since performing a change of basis to any matrix solution of a polynomial
yields another solution).
In this talk, I will go through the formulae that I have obtained for counting the number of unique
solutions in Mn(C) to a given polynomial modulo change of basis, both in the case of irreducible and
reducible polynomials, and how these formulae can be written as quasi-polynomials evaluated at n.

Ryder, Jackson. Normal families of elements and localisation in indexed algebras
Speaker: Jackson Ryder (UNSW Sydney)
Time: 16:30 Tue 6 December

Place(s): Central Lecture Block 2

Author(s): Jackson Ryder

Localisation is a fundamental tool in areas such as algebraic geometry and number theory, and while it
is well known that in a commutative domain one can always localise and adjoin a two-sided inverse for
any non-zero element, such as how we construct Q from Z, it is possible in the noncommutative case
that no such ring of fractions exists. However if an element g of a domain R is normal, in the sense
that gR = Rg, then it is always possible to adjoin an inverse to g which creates a two-sided ring of
fractions. This idea also extends naturally to Z-graded domains. Furthermore, it can be extended to
the case of Z-indexed algebras, a class of bigraded algebras which arise in noncommutative algebraic
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geometry. For Z-indexed algebras, however, a single normal element must be replaced with a ‘normal
family of elements’. We will show how this is done, and also that these normal families of elements
share many of the same desirable properties of normal elements in the ungraded case.

Shulga, Nikita. Rational approximations to two real numbers
Speaker: Nikita Shulga (La Trobe University)
Time: 15:30 Tue 6 December

Place(s): Central Lecture Block 2

Author(s): Nikita Shulga

For irrational number ξ we consider its irrationality measure function ψξ(t) = min16q6t,q∈Z ||qξ||,
where || · || is the distance to the nearest integer. In this talk we give a result on a difference of these
functions for two irrational numbers α and β for which α±β /∈ Z, namely we prove that the inequality∣∣∣ 1

ψα(t)
− 1

ψβ(t)

∣∣∣> Ct

holds for infinitely many t.

Constant C is equal to C =
√

5(1−
√
φ) = 0.47818+, where φ =

√
5−1
2 is the golden ratio.

We also show that constant C is optimal.
This result improves previously known results by Moshchevitin and Dubickas.

Starichkova, Valeriia. Chen’s theorem under the Generalised Riemann Hypothesis
Speaker: Valeriia Starichkova (UNSW Canberra)
Time: 13:00 Tue 6 December

Place(s): Central Lecture Block 2

Author(s): Valeriia Starichkova

I would like to talk about the connection between the multiplicative and the additive Number Theory
using the example of how the Generalised Riemann Hypothesis (GRH) influences the explicit version
of Chen’s theorem stating that every large enough even integer number N can be written as a sum of a
prime and a semi-prime number. The unconditional lower bound for N was obtained by Matteo Bor-
dignon, a former PhD student at UNSW Canberra. In our joint project with Matteo, we investigated
the refinement on the lower bound for N under GRH.

Trudgian, Timothy. Proving theorems to annoy others, why not?
Speaker: Timothy Trudgian (UNSW Canberra)
Time: 15:00 Thu 8 December

Place(s): Central Lecture Block 2

Author(s): Timothy Trudgian

For a long time it was thought that method Y involving zeroes of the zeta-function cannot be made
stronger than X: this is a shame since, if true, we could not use Y for application Z. I hope that
answers all of your questions.
To annoy an author of method Y, one of my collaborators (for the sake of anonymity let’s call him Dan
G. . . no, wait, that’s too obvious, let’s say D. Goldston) wrote a short note that the situation is even
worse. Not only can’t we get to X, we can’t even get close to X! We fleshed this out in an article earlier
this year: I shall talk about this joint work with Dan Goldston and Caroline Turnage-Butterbaugh.

Wu, Chenyan. Global Theta Correspondence and Simple Factors of Arthur Parameters
Speaker: Chenyan Wu (The University of Melbourne)
Time: 13:30 Fri 9 December

Place(s): Central Lecture Block 2

Author(s): Chenyan Wu

Let π be a cuspidal automorphic representation of a unitary group. We show an exact relation
between two invariants associated to π, one being the lowest occurrence index of π in the theory theta
correspondence and the other being the location of the maximal positive pole of an Eisenstein series
attached to π. As an application, We show that global Arthur packets attached to certain Arthur
parameters cannot contain cuspidal automorphic representations.
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Yang, Andrew. Explicit bounds on ζ(s) in the critical strip and a zero-free region
Speaker: Andrew Yang (UNSW Canberra)
Time: 13:00 Wed 7 December

Place(s): Central Lecture Block 2

Author(s): Andrew Yang

We present explicit upper bounds for the Riemann zeta function ζ(s) on the lines Res = 1−k/(2k−2)
for integer k ≥ 4. We use this to show that if ζ(σ + it) = 0 with |t| ≥ 3 then

σ ≤ 1− log log |t|
21.85 log |t|

.

This is the sharpest known zero-free region for exp(51) ≤ t ≤ exp(560 654). Our results rely on an
explicit version of the van der Corput AnB process for bounding exponential sums.

Zhao, Liangyi. Lower order terms in the one level density of low-lying zeros of quadratic Hecke
L-functions
Speaker: Liangyi Zhao (University of New South Wales)
Time: 14:30 Thu 8 December

Place(s): Central Lecture Block 2

Author(s): Liangyi Zhao

We study the lower-order terms of the one-level density of low-lying zeros of quadratic Hecke L-
functions in the Gaussian field. Assuming the generalized Riemann hypothesis, our result is valid
for even test functions whose Fourier transforms are supported in (−2, 2). Moreover, we apply the
ratios conjecture of L-functions to derive these lower-order terms as well. We show that our results
are consistent with each other. This is joint work with P. Gao.
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Alipour, Hossein. Enhanced Instance Space Analysis for the Maximum Flow Problem
Speaker: Hossein Alipour (The University of Melbourne)
Time: 14:00 Tue 6 December

Place(s): Central Lecture Block 7

Author(s): Hossein Alipour, Mario Andrés Munoz, Kate Smith-Miles

Due to its theoretical and practical importance in network theory, designing effective algorithms for the
Maximum Flow Problem (MFP) remains a focus of research efforts. The algorithms designed for MFP
are supported by the worst-case analysis, however, their practical efficiency depends on the network
structure, making it unclear which algorithm is best for a particular instance or a class of MFP. In this
work, the relationship between the mathematical structure of the problem and the performance of an
algorithm is studied for the first time through Instance Space Analysis (ISA), a visual per-instance
analysis methodology. Additionally, this work addresses the issue of how benchmark instances should
be selected to reduce bias during analysis. Using ISA, essential features that relate to algorithm
performance are identified through machine learning methods, whilst the bias caused by sample over-
representation is reduced within the selected sample of test instances. ISA enables new insights
into the performance of MFP algorithms, giving ideas for improving the performance of the current
algorithms.

Bagirov, Adil. ε-subgradient method for global minimization of DC functions
Speaker: Adil Bagirov (Federation University Australia)
Time: 13:00 Wed 7 December

Place(s): Central Lecture Block 6

Author(s): Adil Bagirov, Sona Taheri, Kaisa Joki, Marko Makela

In this talk, we consider the difference-of-convex (DC) optimization problems subject to box con-
straints. First, we discuss necessary and sufficient conditions for local and global optimality. Then
we present a method for global minimization of DC functions. This method is based on the use of ε-
subdifferentials of DC component functions. The method is the combination of the local optimization
methods and a special procedure for escaping from stationary points (including local minimizers) of
the DC optimization problems. Results of numerical experiments will be reported.

Bui, Thi Hoa. An exact cutting plane method for solving p-dispersion-sum problems
Speaker: Thi Hoa Bui (Curtin University)
Time: 14:30 Thu 8 December

Place(s): Central Lecture Block 6

Author(s): Thi Hoa Bui

We answer an open question recently posed in the literature, that is to find a fast exact method for
solving the p-dispersion-sum problem (PDSP), a nonconcave quadratic binary maximization problem.
We show that, since the Euclidean distance matrix defining the quadratic term in (PDSP) is always
conditionally negative definite, the cutting plane method is exact for (PDSP) even in the absence
of concavity. As such, the cutting plane method, which is primarily designed for concave maximi-
sation problems, converges to the optimal solution of the (PDSP). The numerical results show that
the method outperforms other exact methods for solving (PDSP), and can solve to optimality large
instances of up to two thousand variables.

Caldwell, Bethany. Splitting and projection methods for control-constrained linear-quadratic optimal
control problems
Speaker: Bethany Caldwell (University of South Australia)
Time: 14:00 Tue 6 December

Place(s): Central Lecture Block 6

Author(s): Regina Burachik, Bethany Caldwell, Yalçın Kaya

Splitting and projection-type algorithms have been applied to many optimization problems due to their
simplicity and efficiency but the application of these algorithms to optimal control is less common.
In this talk we utilize these methods to solve control-constrained linear-quadratic optimal control
problems. Instead of the traditional approach where we discretize the problem and solve it using
large-scale finite-dimensional numerical optimization techniques we split the problem in two and use
projection methods to find a point in the intersection of the solution sets of these two subproblems
hence giving the solution to the original problem. Promising numerical results with this approach
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for a double integrator problem have been illustrated in [1]. Here we will extend this work to more
general control-constrained linear-quadratic optimal control problems and provide numerical results
and comparisons using the Method of Alternating Projections, Dykstra’s algorithm, Douglas–Rachford
algorithm and Aragón Artacho–Campoy algorithm.

[1]: H. H. Bauschke, R. S. Burachik, and C. Y. Kaya. Constraint splitting and projection
methods for optimal control of double integrator In Splitting Algorithms, Modern Operator
Theory, and Applications. H. H. Bauschke et al., Springer, 2019.

Caro Torres, Stephanie. Discretization and Reduction of Infsup and SIP optimization problems
Speaker: Stephanie Caro Torres (Universidad de Chile, Universidad de Alicante)
Time: 14:00 Wed 7 December

Place(s): Central Lecture Block 6

Author(s): Stephanie Caro Torres

Infsup convex optimizations problems in Rn are shown to be discretizable and reducible to smaller
infsup problems involving at most n + 1 functions. The maximum in the initial problem is taken
over an arbitrary (possibly infinite) family of convex extended real-valued functions indexed on a
Hausdorff compact set and verifying a mere lower semi-continuity property, which in particular is
satisfied by lower semi-continuous functions. Reformulations of SIP problems into Infsup problems
will allow discretizations and reductions to smaller infsup problems, which are in turn written as
smaller SIP problems when additional (Slater) conditions are applied. As an illustration, we give
some new expressions for the subdifferential of the supremum function that are based only on the
subdifferential of at most n+ 1 active functions.

Dao, Minh N.. A proximal subgradient algorithm with extrapolation for structured non-convex
non-smooth problems
Speaker: Minh N. Dao (RMIT University)
Time: 16:30 Fri 9 December

Place(s): Central Lecture Block 6

Author(s): Minh N. Dao

In this work, we consider a class of structured non-convex non-smooth optimisation problems, in
which the objective function is formed by the sum of a possibly non-smooth non-convex function and
a differentiable function with Lipschitz continuous gradient, subtracted by a weakly convex function.
This general framework allows us to tackle problems involving non-convex loss functions and problems
with specific non-convex constraints, and it has many applications such as signal recovery, compressed
sensing, and optimal power flow distribution. We develop a proximal subgradient algorithm with
extrapolation for solving these problems with guaranteed subsequential convergence to a stationary
point. The convergence of the whole sequence generated by our algorithm is also established under
the widely used Kurdyka– Lojasiewicz property. To illustrate the promising numerical performance of
the proposed algorithm, we conduct numerical experiments on a compressed sensing problem with a
non-convex regularisation and an optimal power flow problem with distributed energy resources.

Dressler, Mareike. Welcome to the World of SONCs
Speaker: Mareike Dressler (UNSW Sydney)
Time: 13:30 Fri 9 December

Place(s): Central Lecture Block 6

Author(s): Mareike Dressler

In science and engineering we regularly face hard, nonlinear polynomial optimization problems. Solv-
ing these problems is essentially equivalent to certifying nonnegativity of real, multivariate polynomials
– a key problem in real algebraic geometry since the 19th century. It is well-known that in general,
this problem is very hard; therefore, one is interested in finding sufficient conditions (certificates) for
nonnegativity, which are easier to check. A standard certificate for nonnegativity is given by sums
of squares (SOS), which can be detected by semidefinite programming (SDP). This SOS/SDP ap-
proach, however, has some issues, especially in practice if the problem has many variables or high
degree. In this talk, I will introduce sums of nonnegative circuit (SONC) polynomials – a new class
of nonnegativity certificates for real, multivariate polynomials, independent of sums of squares. I will
present some structural results of SONC polynomials, and I will provide an overview of polynomial
optimization via SONC polynomials. This is joint work with various co-authors.
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Eberhard, Andrew Craig. Representative Functions, Variational Convergence and Almost Convexity
Speaker: Andrew Craig Eberhard (RMIT University)
Time: 15:30 Wed 7 December

Place(s): Central Lecture Block 6

Author(s): Andrew Craig Eberhard

We develop a new epi-convergence based on the use of bounded convergent nets on X × X∗, in the
product topology of the strong on X and weak∗ on X∗ (denoted s × w∗), where X is a general
real Banach space. We study the propagation of the associated variational convergences through
conjugation based on the pairing of σs×w∗(X × X∗) with σw∗×s(X

∗ × X). These results are then
applied to problem of construction of a bigger-conjugate representative functions for the recession
operator associated with a maximal monotone operator on this space. This is then used to study the
relationship of the recession operator to the normal cone operator associated with the closed, convex
hull of the domain on the monotone operator and their relationship to the almost convexity property.
This allows us to show that the domain of any maximal monotone operator is almost convex on a
general real Banach space.

Huang, Yingkun (Queenie). Feature Selection under Data Uncertainty in Machine Learning via Robust
Difference of Convex Programming
Speaker: Yingkun (Queenie) Huang (University of New South Wales)
Time: 14:30 Tue 6 December

Place(s): Central Lecture Block 6

Author(s): Queenie Huang

Feature selection is the process that specifies a small subset of representative features while preserving
the prediction accuracy of a machine learning model. Effective feature selection removes irrelevant or
redundant features, thus improving results interpretation, prediction performance, and computational
efficiency, in real-world applications. Leveraging tools from convex analysis, difference of convex
programming, and robust optimisation, I will present in this talk robust feature selection models
that aim to immunise solutions against data uncertainty. Unfortunately, these models are in general
computationally intractable. I will describe reformulations of the models as numerically tractable
optimisation problems, unifying a range of robust feature selection models in the literature. Using
a variable transformation technique and Difference of Convex (DC) Programming, I will present a
subgradient algorithm with faster computation to solve the resulting problems and the evaluation
results of the approach and algorithm on large-scale real-world datasets. I will also show how bounds
for the global optimal value of the hard DC feature selection models can be given using conjugate
analysis and DC-duality techniques.

Khanh, Phan Quoc. Variational Convergence with Approximations of Quasi-Variational Inequalities and
Traffic Networks
Speaker: Phan Quoc Khanh (Ton Duc Thang University)
Time: 16:00 Wed 7 December

Place(s): Central Lecture Block 6

Author(s): Phan Quoc Khanh

This report presents new results on variational convergence and global approximations in terms of this
convergence of set-valued quasi-variational inequalities and traffic network problems with arc capacity
constraints, set-valued travel costs, and elastic demands depending on equilibrium flows. First, some
new types of epi/hypo- and lopsided convergences together with their main properties are studied.
Then, we consider two types of quasi-variational inequalities: the weak and the usual variants and
the above traffic problem. New concepts of approximate solutions, new definitions of saturatedness
of arcs and paths, and new notions of equilibrium flows. By defining a suitable bifunction for each
case and basing on suitable types of variational convergence of such bifunctions, we obtain types of
set convergence of the approximate global solutions of the approximating problems in question. This
is the first attempt to consider approximations of the aforementioned problems. Hence, the novelty
of results is high and also suggests further developments of the topic.

Keywords: Set-valued quasi-variational inequalities, traffic networks with arc capacity constraints,
set-valued travel costs, and elastic demands depending on equilibrium flows, types of epi/hypo- and
lopsided convergence, approximate solutions

145



17. Optimisation

Li, Guoyin. Proximal methods for nonsmooth and nonconvex fractional programs: when sparse
optimization meets fractional programs
Speaker: Guoyin Li (University of New South Wales)
Time: 13:30 Thu 8 December

Place(s): Central Lecture Block 6

Author(s): Guoyin Li

Nonsmooth and nonconvex fractional programs are ubiquitous and also highly challenging. It includes
the composite optimization problems studied extensively lately, and encompasses many important
modern optimization problems arising from diverse areas such as the recent proposed scale invariant
sparse signal reconstruction problem in signal processing, the robust Sharpe ratio optimization prob-
lems in finance and the sparse generalized eigenvalue problem in discrimination analysis. In this talk,
we will introduce extrapolated proximal methods for solving nonsmooth and nonconvex fractional
programs and analyse their convergence behaviour. Interestingly, we will show that the proposed al-
gorithm exhibits linear convergence for sparse generalized eigenvalue problem with either cardinality
regularization or sparsity constraints. This is achieved by identifying the explicit desingularization
function of the Kurdyka- Lojasiewicz inequality for the merit function of the fractional optimization
models. Finally, if time permits, we will present some preliminary encouraging numerical results for
the proposed methods for sparse signal reconstruction and sparse Fisher discriminant analysis.

Lim, Alexander. Inexact Non-convex Newton-MR
Speaker: Alexander Lim (The University of Queensland)
Time: 13:00 Tue 6 December

Place(s): Central Lecture Block 6

Author(s): Alexander Lim

The celebrated Newton’s method with conjugate gradient (CG) sub-problem solver, often referred to
as Newton-CG, has historically held a special place among second-order optimization methods for
unconstrained minimization of convex smooth objectives. Recent advances in non-convex optimiza-
tion has extended the application range of Newton-CG far beyond convex problems to non-convex
settings. We consider an alternative class of Newton-type methods where CG is replaced with the
Minimal Residual (MINRES) method as the inner solver. This class of methods, generally termed
Newton-MR, have been shown to also apply to non-convex settings and come equipped with several
advantageous properties over the Newton-CG counterparts. However, their application to large-scale
problems remains challenging. In this talk, I will discuss inexact variants of Newton-MR, which,
by approximating various aspects of the algorithm, can be efficiently applied to modern big-data
problems.

Madduma Wellalage, Achini Erandi. Staff shift scheduling of a blood donor centre
Speaker: Achini Erandi Madduma Wellalage (The University of Melbourne)
Time: 13:30 Tue 6 December

Place(s): Central Lecture Block 7

Author(s): Achini Erandi Madduma Wellalage

Australian Red Cross Lifeblood collects blood from non-remunerated voluntary donors. Thus, it is
important to encourage donors to return to donate frequently by offering a satisfying service. Donor
experience is adversely influenced by prolonged waiting times, but they may be reduced by determining
the non-stationary staffing demand over the day. In addition, an optimal staff shift schedule, that
fulfills labour standards, may improve staff satisfaction and also reduce staff non-utilised time. Hence,
our objective is to implement a two-phase method that determines the optimal shift schedule for a
typical day based on the predicted staffing demand. First, we establish minimum staffing requirements
to ensure that the system’s predicted average waiting time does not exceed a certain limit. In the
second phase, we find the optimal staff shift schedule that meets the minimum staffing requirements.
In this talk, an integer linear programming model to determine the optimal staff shift schedule in
the second phase will be presented. The optimal shift schedule minimises staff non-utilised time,
satisfies the minimum staffing requirement determined by Phase 1, and maintains staff satisfaction by
allocating breaks to shifts and fulfilling all labour standards.

Matsypura, Dmytro. Finding the most degree-central walks and paths in a graph: exact and heuristic
approaches
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Speaker: Dmytro Matsypura (The University of Sydney)
Time: 16:30 Wed 7 December

Place(s): Central Lecture Block 6

Author(s): Dmytro Matsypura

In network analysis, node centrality is used to quantify the importance of a node to the structure of
the network. One of the most natural and widely used centrality measures is degree centrality, defined
as the number of nodes adjacent to a given node. A simple generalization of this concept that arises
in many real-life applications is to consider the centrality of node groups, including subgraphs with
specific connectivity properties. In this paper, we consider the problem of finding the most central
walk in a network, where the centrality of the walk is given by the size of its immediate neighborhood.
We begin with the problem of finding the most central shortest path and show that this problem can
be solved in polynomial time. We then focus on finding other types of most central walks, such as
general walks, trails, paths, and induced paths of some pre-defined length. We demonstrate that in
contrast to the most central shortest path problem, these problems are NP -hard. We propose two
types of linear MIP formulations to solve these problems exactly that rely on two interpretations of
a walk: a sequence of visited nodes and a sequence of traversed edges. In addition, we develop two
heuristic algorithms and demonstrate their effectiveness by comparing them with the exact solutions
obtained using MIPs; we also exploit heuristic solutions to warm-start the MIP solver. Finally, we test
our solution approaches using synthetic and real-life networks in an extensive computational study,
which allows us to provide some interesting insights and observations.

Nguyen, Lien. Accelerated Gradient Algorithm with Dry-like Friction and Line Search for Nonconvex
Optimization Problems
Speaker: Lien Nguyen (RMIT University)
Time: 14:30 Wed 7 December

Place(s): Central Lecture Block 6

Author(s): Lien Nguyen

In this work, we propose an accelerated gradient algorithm for the problem of minimizing a differen-
tiable (possibly nonconvex) function in Hilbert spaces. We first extend the dry friction property for
convex functions to what we call a dry-like friction property in a nonconvex setting, and then employ
a line search technique to adaptively update parameters at each iteration. Depending on the choice
of parameters, the proposed algorithm exhibits subsequential convergence to a critical point or full
sequential convergence to an “approximate” critical point of the objective function. We also establish
the full sequential convergence to a critical point under the Kurdyka-Lojasiewicz (KL) property of a
merit function. Thanks to the parameters’ flexibility, our algorithm can reduce to a number of existing
inertial gradient algorithms with Hessian damping and dry friction. By exploiting the properties of
the Moreau envelope, the proposed algorithm is adapted to address weakly convex nonsmooth opti-
mization problems. In particular, we extend the result on KL exponent for the Moreau envelope of a
convex KL function to a broad class of KL functions that are not necessarily convex nor continuous.

Phosavanh, Johnson. Single-machine scheduling with two competing agents and a rate-modifying
activity
Speaker: Johnson Phosavanh (The University of Sydney)
Time: 13:00 Tue 6 December

Place(s): Central Lecture Block 7

Author(s): Johnson Phosavanh

We study single-machine scheduling problems involving a rate-modifying activity and two competing
agents with due-date-related functions. Classical scheduling models assume that job processing times
remain constant over time; however, in real-world settings, processing times may change due to factors
such as technological advancements or worker training programs. We complement this with the notion
of multiple independent agents competing over the use of a shared resource, each with their own
motives. These considerations allow us to model the upcoming trend of the sharing economy, where
resources are shared amongst independent competitors in the market. We aim to model these scenarios
by considering a variety of objective functions and constraints for each agent, including the makespan,
the number of late jobs and the total late work. We show that problems involving the total late work
are NP-hard and propose efficient pseudo-polynomial dynamic programming algorithms for solving
these problems. We test the algorithms numerically under different parameter settings and provide
numerical examples on small datasets to complement these theoretical results. We also show that the
remaining problems are solvable in polynomial time.
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Rieger, Janosch. Optimising the parameters of the space-time discretisation in reachable set
computation
Speaker: Janosch Rieger (Monash University)
Time: 14:30 Fri 9 December

Place(s): Central Lecture Block 6

Author(s): Janosch Rieger, Kyria Wawryk

Reachable sets of control systems can in general only be approximated numerically, and these ap-
proximations are usually very expensive to calculate. Since the sets evolve in time, the numerical
approximations require discretization in time and space.
Attempts to increase the order of convergence of the corresponding numerical methods of Runge-
Kutta-type have only been moderately successful. One key obstacle is the nature of the reachable
set itself: Even for linear control systems with box constraints, the reachable set is not a smooth
object. The other key obstacle is the exponential relationship between the number of evaluations of
the multivalued vector field in a time step and the computational cost of that time step.
On the other hand, very little thought has been given to the question whether the degrees of freedom
of the space-time discretization of basic Runge-Kutta-type methods can be used to improve their
performance. We explore this option and propose a new approach to reducing the computational
cost of a numerical approximation of the reachable set by Euler’s scheme by attempting to optimise
nonuniform temporal and spatial grids.

Roberts, Lindon. Analyzing Inexact Hypgergradients for Bilevel Learning
Speaker: Lindon Roberts (The University of Sydney)
Time: 15:30 Fri 9 December

Place(s): Central Lecture Block 6

Author(s): Lindon Roberts

Estimating hyperparameters has been a long-standing problem in machine learning. We consider
the case where the task at hand is modelled as the solution to an optimization problem. In this
case the exact gradient with respect to the hyperparameters cannot be computed and approximate
strategies are required. We provide an analysis of two classes of methods based on inexact automatic
differentiation or approximate implicit differentiation. Our analysis reveals that these two strategies
are actually tightly connected, and we derive a priori and a posteriori estimates for both methods
which can be used to bound computations and gain further insights what their accuracy actually
depends on. This is joint work with Matthias Ehrhardt (University of Bath).

Roshchina, Vera. Some cones are particularly nice, but how nice exactly?
Speaker: Vera Roshchina (UNSW Sydney)
Time: 16:00 Fri 9 December

Place(s): Central Lecture Block 6

Author(s): Vera Roshchina

The talk will be focussed on amenability and the relationship between this and other properties of
convex cones. I will in particular talk about hyperbolicity cones and will mention some questions
related to amenability and the facial structure of convex cones in general.
The work is based on collaboration with Bruno Lourenço and James Saunderson.

Saunderson, James. Optimal self-concordant barriers for quantum relative entropies
Speaker: James Saunderson (Monash University)
Time: 15:00 Thu 8 December

Place(s): Central Lecture Block 6

Author(s): James Saunderson

Quantum relative entropies are jointly convex functions of two positive definite matrices that generalize
the Kullback-Leibler divergence and arise naturally in quantum information theory. Self concordant
barriers are well-behaved barrier functions on a convex cones that are a key ingredient in efficient
interior point methods for solving conic optimisation problems with respect to that cone.
In this talk, I’ll discuss joint work with Hamza Fawzi (Cambridge) that establishes the self-concordance
of natural barrier functions for the epigraphs of various quantum relative entropies and divergences.
Furthermore we show that these barriers have optimal barrier parameter (a measure of complexity of
the barrier). The techniques we develop extend to give optimal self-concordant barriers for various
closed convex cones related to the noncommutative perspectives of operator concave functions.
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Smith-Miles, Kate. Stress-testing algorithms via Instance Space Analysis
Speaker: Kate Smith-Miles (The University of Melbourne)
Time: 15:30 Tue 6 December

Place(s): Central Lecture Block 6

Author(s): Kate Smith-Miles

Instance Space Analysis (ISA) is a recently developed methodology to support objective testing of
algorithms, including those developed for optimisation. Rather than reporting algorithm performance
on average across a chosen set of test problems, as is standard practice, ISA offers a more nuanced
understanding of the unique strengths and weaknesses of algorithms across different regions of the
instance space that may otherwise be hidden on average. It also facilitates objective assessment
of any bias in the chosen test instances, and provides guidance about the adequacy of benchmark
test suites and the generation of more diverse and comprehensive test instances to span the instance
space. This talk provides an overview of the ISA methodology, and the online software tools that are
enabling its worldwide adoption in many disciplines. A case study comparing optimisation algorithms
for university timetabling is presented to illustrate the methodology and tools, with several other
applications to combinatorial optimisation, continuous optimisation and machine learning highlighted.

Taheri, Sona. Augmented subgradient method for minimizing nonsmooth DC functions
Speaker: Sona Taheri (Royal Melbourne Institute of Technology)
Time: 13:30 Wed 7 December

Place(s): Central Lecture Block 6

Author(s): Sona Taheri

In this talk, a method, called an augmented subgradient method, for solving unconstrained nonsmooth
difference of convex (DC) optimization problems will be presented. At each iteration of this method
search directions are found by using several subgradients of the first DC component and one sub-
gradient of the second DC component of the objective function. The developed method applies an
Armijo-type line search procedure to find the next iteration point. It is proved that the sequence of
points generated by the method converges to a critical point of the unconstrained DC optimization
problem. The performance of the method is demonstrated using academic test problems with non-
smooth DC objective functions and its performance is compared with that of two general nonsmooth
optimization solvers and five solvers specifically designed for unconstrained DC optimization.

Tam, Matthew. Distributed forward-backward methods for ring networks
Speaker: Matthew Tam (The University of Melbourne)
Time: 14:00 Thu 8 December

Place(s): Central Lecture Block 6

Author(s): Matthew K. Tam

In distributed computing, the basic computing model considers a fleet of “simple” devices, connected
via some network topology, which work collaboratively to solve a complex problem. Each device has
some partial knowledge of the problem which is private to that particular device and the ability to do
computational work. Most distributed algorithms for solving optimisation problems are centralised in
the sense that they require a “central coordinator” to coordinate, aggregate and synchronise the local
variables of the fleet. In this talk, we introduce new algorithms for distributed optimisation which can
be efficiently implemented on ring networks and only require communication between neighbouring
devices.

Uteda, Daniel. First Order Methods for Minmax Optimisation
Speaker: Daniel Uteda (The University of Melbourne)
Time: 13:30 Tue 6 December

Place(s): Central Lecture Block 6

Author(s): Daniel Uteda

The point-wise maximum of finitely many smooth functions is ubiquitous in convex optimisation,
since many non-smooth functions can be written in this form. However, since this maximum is
non-differentiable, standard first order methods are unavailable. In this talk, we discuss how to
exploit the differentiability of the functions inside the maximum by reformulating the non-smooth
convex minimisation problem as a smooth saddle point problem. Even if each function has a globally
Lipschitz continuous gradient, this is not preserved in the saddle formulation, and so we apply several
methods for variational inequalities which only assume local Lipschitz continuity. In particular, the
celebrated adaptive Golden RAtio ALgorithm (aGRAAL), which approximates the inverse of a local
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Lipschitz constant fully explicitly, ie, without backtracking. We therefore compare the aGRAAL
against other established methods. Time permitting, we will discuss applications in wireless sensor
networks, optimal recovery for PDEs, signal processing, and support vector classification.

Wu, Peter. Adjustable Robust Optimization for Radiotherapy with Evolving Uncertainty via
Semi-definite Programs
Speaker: Peter Wu (University of New South Wales)
Time: 14:30 Tue 6 December

Place(s): Central Lecture Block 7

Author(s): Peter Wu

Radiation Therapy aims at delivering clinically prescribed curative doses of radiation to tumours while
minimizing the dose to surrounding critical organs and healthy tissues. In the radiation treatment
planning, there are uncertainties in dose prescriptions and cell oxygenation due to changes in patient’s
conditions. We present an affinely adjustable robust optimization (AARO) model for hypoxia-based
radiation treatment planning in the face of evolving data uncertainty, establish an exact semi-definite
program reformulation of the model under a so-called affine decision rule, and evaluate the model on
a clinical liver cancer case as an illustration of potential clinical impact. This approach employs semi-
definite programming to solve the reformulation of the model under the affine decision rule which is
otherwise known to be intractable computationally. The results of the evaluation of the AARO model
on a clinical liver cancer case show clear improvements in treatment planning over the hypoxia-based
re-oxygenation models under static data uncertainty.

Zhang, Erchuan. Convergence Analysis of Leapfrog for Geodesics
Speaker: Erchuan Zhang (Edith Cowan University)
Time: 14:00 Fri 9 December

Place(s): Central Lecture Block 6

Author(s): Erchuan Zhang

Geodesics are of fundamental interest in mathematics, physics, computer science and many other
subjects. The so-called Leapfrog Algorithm was proposed in Noakes 1998 (but not named there as
such) to find geodesics joining two given points x0 and x1 on a path-connected complete Riemannian
manifold. The basic idea is to choose some junctions between x0 and x1 that can be joined by geodesics
locally and then adjust these junctions. It was proved that the sequence of piecewise geodesics {γk}k≥1
generated by this algorithm converges to a geodesic joining x0 and x1. In this talk, we will discuss
Leapfrog’s convergence rate τi,n of i-th junction depending on the manifold M . A relationship is found
with the maximal root λn of a polynomial of degree n− 3, where n (n > 3) is the number of geodesic
segments.
This talk is based on joint work with Prof. Lyle Noakes (UWA).
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Broadbridge, Philip. Exact Solutions for Nonlinear Reaction-Diffusion Equations with Bells and
Whistles.
Speaker: Philip Broadbridge (La Trobe University)
Time: 13:30 Fri 9 December

Place(s): Morven Brown G4

Author(s): Philip Broadbridge

Within a single-species fishery, for sustainability it is common to have a no-take-area. Within the
NTA, the population is commonly represented by a nonlinear reaction-diffusion equation of Fisher-
KPP type. There is a useful class of conditionally integrable nonlinear Fisher-KPP models that reduces
to the linear Helmholtz equation. The underlying nonclassical symmetry allows such a reduction for
a much wider class of equations. One idea is to extend such a population model to a hyperbolic
reaction-diffusion equation which is speed-limited, associated with a delay between overcrowding and
dispersal. The spatial diffusion may be of fractional-order, allowing for Levy flights. For all these
models, exact solutions are constructed with Dirichlet lethal boundary conditions. The symmetry
may be extended to a two-species system of Lotka-Volterra type.

Cirstea, Florica Corina. Existence and refined asymptotics of solutions for nonlinear elliptic equations
with a gradient-dependent nonlinearity
Speaker: Florica Corina Cirstea (The University of Sydney)
Time: 16:30 Fri 9 December

Place(s): Morven Brown G4

Author(s): Florica Corina Cirstea

In this talk, we present new advances on the existence of positive solutions to nonlinear elliptic
equations of the form

(1) ∆u+ (2−N − 2ρ)
x · ∇u
|x|2

+
λ

|x|2
u = |x|θ uq |∇u|m in Ω \ {0},

where Ω is an open subset of RN containing zero. We assume that ρ, λ, θ,m, and q are real parameters
such that m > 0, q ≥ 0 and κ := m+ q − 1 > 0.
When Ω is a ball in RN , using a dynamical systems approach, we establish the existence of positive
radial solutions of (1), manifesting near zero each of the possible profiles we ascertain from our
classification results. We prove not only the optimality of our classification results in a variety of
ranges for our parameters but also give further insight into the refined asymptotic behaviour of the
solutions near zero. These results are part of a preprint with Maria Fărcăşeanu.

Feng, Zhewen. On the Beris-Edwards system with the Landau-de Gennes energy for nematic liquid
crystals
Speaker: Zhewen Feng (The University of Queensland)
Time: 15:30 Fri 9 December

Place(s): Morven Brown G4

Author(s): Zhewen Feng

In this talk, we will discuss the celebrated Landau-de Gennes model for nematic liquid crystals.
Recently, F.-Hong (CVPDE ’22) proposed a new Landau-de Gennes energy and proved existence and
convergence of minimizers of the new energy. As a result, I will also talk about its application to the
study of hydrodynamic flows with Landau-de Gennes’ theory with a scaling analysis.

Giacomin, Giovanni. The Lévy flight foraging hypothesis in bounded regions: subordinate Brownian
motions and high-risk/high-gain strategies
Speaker: Giovanni Giacomin (The University of Western Australia)
Time: 13:30 Wed 7 December

Place(s): Morven Brown G4

Author(s): Serena Dipierro, Giovanni Giacomin, Enrico Valdinoci

We investigate the problem of the Lévy flight foraging hypothesis in an ecological niche described by
a bounded region of space, with either absorbing or reflecting boundary conditions.
To this end, we consider a forager diffusing according to a fractional heat equation in a bounded
domain and we define several efficiency functionals whose optimality is discussed in relation to the
fractional exponent s ∈ (0, 1) of the diffusive equation.
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Such equation is taken to be the spectral fractional heat equation (with Dirichlet or Neumann bound-
ary conditions).
We analyze the biological scenarios in which a target is close to the forager or far from it. In particular,
for all the efficiency functionals considered here, we show that if the target is close enough to the
forager, then the most rewarding search strategy will be in a small neighborhood of s = 0.
Interestingly, we show that s = 0 is a global pessimizer for some of the efficiency functionals. From
this, together with the aforementioned optimality results, we deduce that the most rewarding strategy
can be unsafe or unreliable in practice, given its proximity with the pessimizing exponent, thus the
forager may opt for a less performant, but safer, hunting method.
However, the biological literature has already collected several pieces of evidence of foragers diffusing
with very low Lévy exponents, often in relation with a high energetic content of the prey. It is thereby
suggestive to relate these patterns, which are induced by distributions with a very fat tail, with a high-
risk/high-gain strategy, in which the forager adopts a potentially very profitable, but also potentially
completely unrewarding, strategy due to the high value of the possible outcome.

Hauer, Daniel. A robust method for uniform convergence in domain perturbation with shrinking holes
Speaker: Daniel Hauer (The University of Sydney)
Time: 14:00 Fri 9 December

Place(s): Morven Brown G4

Author(s): Daniel Hauer

In this talk, I present a robust method for establishing uniform convergence of weak solutions of quasi-
linear elliptic boundary-value problems when the underlying domain is perturbed with shrinking holes
and satisfies Robin boundary conditions at the boundary of the holes.
This is a joint work with Ki-Ahm Lee (Seoul National University)

Liu, Jiakun. Interior estimates for Monge-Ampere equation in dimension two
Speaker: Jiakun Liu (University of Wollongong)
Time: 14:30 Fri 9 December

Place(s): Morven Brown G4

Author(s): Jiakun Liu

In this talk, we give a genuine local C2 estimate for the Monge-Ampere equation in dimension two,
by using the partial Legendre transform.

McCoy, James. Some results for *linear* curvature flow
Speaker: James McCoy (The University of Newcastle)
Time: 16:00 Fri 9 December

Place(s): Morven Brown G4

Author(s): James McCoy

In this talk I will discuss some results, old and new, for curvature flows in the setting of convex planar
curves that are linear when written in the terms of the evolving support function. This is joint work
with Glen Wheeler and Phil Schrader.

Ng, Abraham. Optimal energy decay in one-dimensional wave-heat systems
Speaker: Abraham Ng (University of Wollongong)
Time: 16:30 Tue 6 December

Place(s): Morven Brown G4

Author(s): Abraham Ng

We look at the application of quantified asymptotic results from the theory of C0-semigroups to
one-dimensional wave-heat coupled systems. In particular, casting such systems as abstract Cauchy
problems, we investigate the resolvent behaviour of the associated operator and use the aforementioned
abstract semigroup theory to deduce optimal rates of energy decay in these systems. This is joint
work with David Seifert and builds on previous work done by him and others.
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Perrella, David. Eigenvectors of the curl in solids of revolution
Speaker: David Perrella (The University of Western Australia)
Time: 14:30 Wed 7 December

Place(s): Morven Brown G4

Author(s): David Perrella, David Pfefferle, Luchezar Stoyanov, motivating discussions with Enrico

Valdinoci and Serena Dipierro

We consider a solid of revolution in 3D. Our eventual goal is to describe the eigenvectors and multi-
plicity of eigenvalues as explicitly as possible. This is of large interest in the plasma physics commu-
nity. Our starting point has been to leverage the continuous symmetry of rotation to decompose the
eigenspaces of the curl on smooth vector fields tangent to the boundary into further eigenspaces. This
gives rise to an equivalence between being a eigenvector field and solving a certain vector PDE on the
cross section. We will discuss some implications of this PDE including a geometric lower bound on
the eigenvalues which support non rotationally symmetric eigenvectors.

Pulemotov, Artem. Palais-Smale sequences for the prescribed Ricci curvature functional
Speaker: Artem Pulemotov (The University of Queensland)
Time: 15:30 Tue 6 December

Place(s): Morven Brown G4

Author(s): Artem Pulemotov

On homogeneous spaces, solutions to the prescribed Ricci curvature equation coincide with the critical
points of the scalar curvature functional subject to a constraint. We provide a complete description
of Palais–Smale sequences for this functional. As an application, we obtain a new existence result for
the prescribed Ricci curvature equation, which enables us to observe previously unseen phenomena.

Slegers, Jessica. Proving Harnack inequalities via a multipoint maximum principle approach
Speaker: Jessica Slegers (The University of Sydney)
Time: 14:00 Wed 7 December

Place(s): Morven Brown G4

Author(s): Jessica Slegers

In this talk, we present a new method of proving global pointwise Harnack inequalities for positive
solutions of parabolic equations, such as the classical heat equation, porous medium equation, and
p-heat equation. Our approach is based on a multipoint maximum principle argument, which does not
rely on additional estimates such as those by Aronson-Benilan or Esteban-Vazquez. We demonstrate
our main techniques by providing a new proof of Li-Yau’s celebrated Harnack inequality for positive
solutions of the heat equation on Rd. This talk is based on joint work with Ben Andrews and Daniel
Hauer.

Stepanyants, Yury. Solitary waves in the cylindrical Kadomtsev–Petviashvili equations
Speaker: Yury Stepanyants (University of Southern Queensland)
Time: 16:00 Tue 6 December

Place(s): Morven Brown G4

Author(s): Yury Stepanyants

We present exact solutions in the form of solitary waves in the cylindrical Kadomtsev–Petviashvili
(cKP) equation (alias Johnson equation) which describes nonlinear wave processes in dispersive me-
dia. This equation is formally belonging to the class of completely integrable systems; however, its
exact solutions were not studied in detail albeit some particular solutions are known. We show that
this equation has relationships with the Korteweg–de Vries and plane Kadomtsev–Petviashvili equa-
tions. Using these relationships, we construct wide classes of exact solutions representing cylindrically
diverging solitary waves and compact solitary waves called lumps. We demonstrate interesting prop-
erties of lumps solutions specific for the cylindrical geometry. Exact solutions describing normal and
anomalous lump interactions are found and will be graphically illustrated.

Thompson, Jack. On an overdetermined problem involving the fractional Laplacian
Speaker: Jack Thompson (The University of Western Australia)
Time: 15:30 Wed 7 December

Place(s): Morven Brown G4

Author(s): Jack Thompson
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Overdetermined problems are a type of boundary value problem where ‘too many’ conditions are
imposed on the solution. In general, such a problem is ill-posed so the main objective is to classify
sets in which the problem admits a solution. A classical result due to J. Serrin says that a bounded
domain in Rn that admits a function with constant Laplacian, zero Dirichlet data, and constant
Neumann data must be a ball.
We consider a semi-linear generalisation of Serrin’s problem driven by the fractional Laplacian where
the value of the solution is prescribed on hyperplane parallel to the boundary. We prove that the
existence of a non-negative solution forces the region to be a ball. We also discuss some further
related results. This is joint work with S. Dipierro, G. Poggesi, and E. Valdinoci.

Trad, William. Mean First Passage Time and Eigenvalue Perturbation
Speaker: William Trad (The University of Sydney)
Time: 13:00 Wed 7 December

Place(s): Morven Brown G4

Author(s): William Trad

Within this talk, we will be exploiting the construction of a boundary-restricted Neumann Greens
function to derive precise asymptotics for a quantity known as the mean first passage time. We will
first introduce the narrow escape problem on Riemannian manifolds with boundary. We will then
describe the closely related narrow capture problem, which presents a surface-bound constraint on the
Brownian motion. Lastly, we will connect the abovementioned mean first passage time problems to a
Neumann eigenvalue perturbation problem for the Laplacian on Riemannian manifolds.

Yung, Po-Lam. Improved discrete restriction for the parabola
Speaker: Po-Lam Yung (The Australian National University)
Time: 16:30 Wed 7 December

Place(s): Morven Brown G4

Author(s): Po-Lam Yung

An L6 spacetime estimate for the solution of the periodic Schrodinger equation in 1+1 dimensions will
be discussed. This is joint work with Shaoming Guo and Zane Kun Li, which builds upon pioneering
work of Guth, Maldague and Wang.

Zeaiter, Zeaiter. Periodic logistic solutions on domains with refuges
Speaker: Zeaiter Zeaiter (The University of Sydney)
Time: 16:00 Wed 7 December

Place(s): Morven Brown G4

Author(s): Zeaiter Zeaiter

We consider a parameter dependent periodic-logistic problem with a logistic degeneracy that replicates
refuges in the habitat of a population. Working under no assumption on the boundary regularity of
the domain we show the existence of a periodic solution. We also give a brief overview of the case
where the periodic solution is a stable attractor to the solutions of the equivalent initial-boundary
value problem.
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Asanjarani, Azam. Parameter and state estimation in queues
Speaker: Azam Asanjarani (The University of Auckland)
Time: 15:30 Tue 6 December

Place(s): Central Lecture Block 3

Author(s): Azam Asanjarani

We present a broad literature survey of parameter and state estimation for queueing systems. Our
approach is based on various inference activities, queueing models, observation schemes, and statisti-
cal methods. We categorize these into branches of research that we call estimation paradigms. These
include the classical sampling approach, inverse problems, inference for non-interacting systems, infer-
ence with discrete sampling, inference with queueing fundamentals, queue inference engine problems,
Bayesian approaches, online prediction, implicit models, and control, design, and uncertainty quantifi-
cation. For each of these estimation paradigms, we outline the principles and ideas, while surveying
key references. We also present various simple numerical experiments.

Borovkov, Kostya. On recovering the Brownian motion component from a Lévy process
Speaker: Kostya Borovkov (The University of Melbourne)
Time: 16:00 Tue 6 December

Place(s): Central Lecture Block 8

Author(s): Kostya Borovkov

González Cázares and Ivanovs (2021) suggested a new method for “recovering” the Brownian motion
component from the trajectory of a Lévy process that required sampling from an independent Brow-
nian motion process. We present a modification of that approach that does not use any additional
sources of randomness.

Braunsteins, Peter. Consistent estimation for population-size-dependent branching processes
Speaker: Peter Braunsteins (UNSW Sydney)
Time: 15:00 Thu 8 December

Place(s): Central Lecture Block 8

Author(s): Peter Braunsteins, Sophie Hautphenne, Carmen Minuesa

In this talk we consider population-size-dependent branching processes, which are stochastic models
designed to capture the dynamics of populations living in restricted habitats. We derive several
estimators for parameters in these processes and demonstrate that some of these estimators do not
satisfy the classical consistency property called C-consistency. This leads us to define a new type of
consistency called Q-consistency. We then investigate the circumstances when C-consistent estimators
are preferable to Q-consistent estimators. We illustrate our results on the Chatham Island black robin
population.

Cheung, Eric C.K.. Multivariate matrix-exponential affine mixtures and their applications in risk theory
Speaker: Eric C.K. Cheung (UNSW Sydney)
Time: 16:30 Tue 6 December

Place(s): Central Lecture Block 3

Author(s): Eric C.K. Cheung, Oscar Peralta, Jae-Kyung Woo

In this presentation, we propose a class of multivariate matrix-exponential affine mixtures with matrix-
exponential marginals. The class is shown to possess various attractive properties such as closure
under size-biased Esscher transform, order statistics, residual lifetime and higher order equilibrium
distributions. This allows for explicit calculations of various actuarial quantities of interest. The
results can be applied in a wide range of actuarial problems including multivariate risk measures,
aggregate loss, large claims reinsurance and risk capital allocation. If time permits, a calibration
scheme based on complete data will also be briefly discussed.

Collevecchio, Andrea. Topics on Random Games
Speaker: Andrea Collevecchio (Monash University)
Time: 14:30 Wed 7 December

Place(s): Central Lecture Block 8

Author(s): Andrea Collevecchio
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We consider large games with i.i.d. payoffs and study the geometry of the Pure Nash Equilibria using
results from Percolation. This is based on joint works with Ben Amiet, Kais Hamza, Marco Scarsini,
Alex Scott, Ziwen Zhong.

Field, Laurence. A probabilistic approach to canonical conformal mappings
Speaker: Laurence Field (Australian National University)
Time: 16:00 Fri 9 December

Place(s): Central Lecture Block 8

Author(s): Laurence Field

Classical extremal-problem approaches have succeeded at proving a wide variety of theorems about
canonical conformal mappings to various classes of parametrised domains. We present a novel prob-
abilistic framework using some ideas from group theory which can unify the treatment of many such
theorems and offer greater insight into the results in some cases.

Garoni, Timothy. Scaling windows of some discrete mean-field spin models
Speaker: Timothy Garoni (Monash University)
Time: 13:30 Fri 9 December

Place(s): Central Lecture Block 8

Author(s): Timothy Garoni

We will consider limit theorems for the sum of spins of a class of discrete mean-field spin models,
generalising the classical Curie-Weiss model. In particular, we allow the temperature parameter to
vary as the system size increases, in such a way that that it convenes to its critical value. Depending on
the rate of this convergence, we observe various critical and off-critical scaling windows. We describe
the structure of the sum of spins limit theorems within these various scaling windows.

Geng, Xi. Lack of Gaussian Tail for Stochastic Line Integrals along Fractional Brownian Paths
Speaker: Xi Geng (The University of Melbourne)
Time: 16:00 Wed 7 December

Place(s): Central Lecture Block 3

Author(s): Xi Geng

In this talk, we discuss a surprising property that the tail probability of the stochastic line integral∫ 1

0
φ(Xt)dYt, where (X,Y ) is a 2D fractional Brownian motion and φ is a C∞b -function satisfying a

mild non-degeneracy condition on its derivative, cannot decay faster than a Weibull tail with exponent
1 + 2H. In particular, this demonstrates the sharpness of a well-known upper tail estimate proved
by T. Cass, C. Litterer and T. Lyons in 2013. It also provides a simple class of examples of SDEs
driven by fBM, whose solutions fail to have Gaussian tail even though the underlying vector fields are
assumed to be of class C∞b . This is based on recent joint work with Horatio Boedihardjo at University
of Warwick.

Goldys, Beniamin. Characterisation of linear and nonlinear Markov semigroups and their generators
Speaker: Beniamin Goldys (The University of Sydney)
Time: 15:30 Wed 7 December

Place(s): Central Lecture Block 3

Author(s): Beniamin Goldys

Linear and nonlinear Markov processes taking values in infinite-dimensional state spaces have been
intensely in recent years. Markov processses associated to measure-valued processes, solutions to sto-
chastic partial differential equations, optimal control problems and stochastic McKean-Vlasov equa-
tions of mean-field games are well known examples. Since the state spaces in all these examples are
not locally compact, the theory of linear and nonlinear Markov processes has been missing. The char-
acterisation of Markov semigroups and its relationship to infinitesimal generator (hence to associated
Kolmogorov and Fokker-Planck equations) has been a well known open problem. I will present an
approach leading to answering some of those questions and will demonstrate its applicability. This is
a joint work with Max Nendel and Michael Roeckner from Bielefeld University.
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Goodman, Jesse. Saddlepoint approximations for likelihoods
Speaker: Jesse Goodman (University of Auckland)
Time: 13:30 Tue 6 December

Place(s): Central Lecture Block 8

Author(s): Jesse Goodman

The saddlepoint approximation uses a known moment generating function to compute a systematic
approximation to an (unknown) density function. Classically, the saddlepoint approximation has been
widely used in statistics to study asymptotic sampling distributions. When it is instead applied to the
data vector coming from a parametric model, the result is a systematic approximation to the likelihood.
This talk will outline how the saddlepoint approximation performs as a likelihood, including how it
compares to other systematic approximations such as the normal approximation.

Gupta, Hritika. Expected Number of Call Abandonments in a Call Centre
Speaker: Hritika Gupta (The University of Melbourne)
Time: 15:30 Wed 7 December

Place(s): Central Lecture Block 8

Author(s): Hritika Gupta

Assessing call abandonments is crucial for a call centre as they reflect an unsatisfactory customer
experience and poor performance, possibly due to understaffing or inefficient call allocation. When
a caller abandons the queue of a sales-based call centre, it could mean a loss in revenue. We aim to
find the expected number of call abandonments during some future time interval given the current
number of callers in the system. We consider a call centre with one type of customer, a fixed number
of agents and a limited number of telephone trunk lines. The first method uses Laplace transforms
to find the expected number of call abandonments during the time period (0, t) given the number of
callers at time 0. The second method uses backward induction for solving the Bellman equation for
the expected number of call abandonments during the next n− i events, given the number of callers
at event number i.

Hamza, Kais. General bootstrap random walks
Speaker: Kais Hamza (Monash University)
Time: 15:30 Tue 6 December

Place(s): Central Lecture Block 8

Author(s): Andrea Collevecchio, Kais Hamza, Meng Shi, Ruth J. Williams

Given the increments of a simple symmetric random walk (Xn)n≥0, we characterize all possible ways
of recycling these increments into a simple symmetric random walk (Yn)n≥0 adapted to the filtration
of (Xn)n≥0. We study the long term behavior of a suitably normalized two-dimensional process
((Xn, Yn))n≥0. In particular, we provide necessary and sufficient conditions for the process to converge
to a two-dimensional Brownian motion (possibly degenerate). We also discuss cases in which the limit
is not Gaussian. Finally, we provide a simple necessary and sufficient condition for the ergodicity
of the recycling transformation, thus generalizing results from Dubins and Smorodinsky (1992) and
Fujita (2008), and solving the discrete version of the open problem of the ergodicity of the general
Lévy transformation (see Mansuy and Yor, 2006).

Hautphenne, Sophie. The probabilities of extinction in a branching random walk
Speaker: Sophie Hautphenne (The University of Melbourne)
Time: 14:30 Thu 8 December

Place(s): Central Lecture Block 8

Author(s): Sophie Hautphenne, Peter Braunsteins

We consider multitype Galton-Watson branching processes with countably infinite type sets. In par-
ticular, we study the probability of extinction in (finite or infinite) subsets of types A, that is, the
probability that there exists a generation after which we never see an individual in the set A. We
derive conditions under which two distinct subsets of types lead to different extinction probabilities;
we discuss how many distinct extinction probabilities may exist; and finally, we make progress to-
wards locating the extinction probabilities in the set of solutions to the fixed-point equation that
characterises the branching process.
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Kerlidis, James. Linking Population-Size-Dependent and Controlled Branching Processes
Speaker: James Kerlidis (The University of Melbourne)
Time: 16:00 Wed 7 December

Place(s): Central Lecture Block 8

Author(s): James Kerlidis

Branching processes have been studied for well over one hundred years, both as stochastic processes
interesting in their own right, and as models for phenomena in
fields ranging from epidemiology to particle physics to population biology. Two classes of branching
processes that have seen use in modelling biological populations are the population-size dependent
branching process (PSDBP) and the controlled branching process (CBP). We investigate PSDBPs and
CBPs, and in particular the connections between the two. We derive conditions for the existence of
equivalent PSDBPs and CBPs, before turning our attention to the subclass of CBPs with deterministic
control functions (DCBPs) and deriving a necessary and sufficient condition for a DCBP-PSDBP
equivalence. We derive an upper bound on the total variation distance between non-equivalent DCBPs
and PSDBPs with matching
first and second moments and equal initial population size, and show that under certain conditions
this bound tends to zero as the initial population size gets large.

Khmaladze, Estate. On the theory of distribution free testing of statistical hypothesis
Speaker: Estate Khmaladze (None)
Time: 13:00 Wed 7 December

Place(s): Central Lecture Block 8

Author(s): Estate Khmaladze

The concept of distribution free testing is familiar to all. Everybody, who heard about rank statis-
tics, knows that the distribution of ranks is independent from the distribution of underlying random
variables, provided this later is a continuous distribution on the real line. Everybody, who ever used
classical goodness of fit tests like Kolmogorov - Smirnov test or Cramér-von Mises test, knows that the
distribution of statistics of these tests is independent from the distribution of the underlying random
variables, again, provided this distribution is a continuous distribution on the real line.
Development in subsequent decades revealed many cracks in existing theory and difficulties in extend-
ing the concept of distribution free testing to majority of interesting models. It gradually became
clear that the new starting point is needed to expand the theory to these models.
In our lecture we will try to describe the new approaches to the problem and what progress has been
made.
We also hope to show how the new approach can be naturally extended to the domain of stochastic
processes, and how the important probabilistic models of the processes can be tested in distribution
free way.

Krupskiy, Pavel. Modeling spatial tail dependence with Cauchy convolution processes
Speaker: Pavel Krupskiy (The University of Melbourne)
Time: 14:00 Thu 8 December

Place(s): Central Lecture Block 8

Author(s): Pavel Krupskiy

We study the class of dependence models for spatial data obtained from Cauchy convolution processes
based on different types of kernel functions. We show that the resulting spatial processes have appeal-
ing tail dependence properties, such as tail dependence at short distances and independence at long
distances with suitable kernel functions. We derive the extreme-value limits of these processes, study
their smoothness properties, and detail some interesting special cases. To get higher flexibility at
sub-asymptotic levels and separately control the bulk and the tail dependence properties, we further
propose spatial models constructed by mixing a Cauchy convolution process with a Gaussian process.
We demonstrate that this framework indeed provides a rich class of models for the joint modelling
of the bulk and the tail behaviors. Our proposed inference approach relies on matching model-based
and empirical summary statistics, and an extensive simulation study shows that it yields accurate
estimates. We demonstrate our new methodology by application to a temperature dataset measured
at 97 monitoring stations in the state of Oklahoma, US. Our results indicate that our proposed model
provides a very good fit to the data, and that it captures both the bulk and the tail dependence
structures accurately.
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Li, Libo. Density estimates for diffusions and skew diffusions and their local time.
Speaker: Libo Li (University of New South Wales)
Time: 14:00 Fri 9 December

Place(s): Central Lecture Block 8

Author(s): Libo Li

We develop a methodology to obtain density estimates for stochastic differential equations and their
local time. The proposed methodology allows one to deal with processes whose probability laws
are singular with respect to the Lebesgue measure. To illustrate our methodology, we consider two
examples: A diffusion process with coefficients depending on its local time and a skew diffusion process.

Liquet, Benoit. Best Subset Selection via Continuous Optimization
Speaker: Benoit Liquet (None)
Time: 16:30 Wed 7 December

Place(s): Central Lecture Block 3

Author(s): Sarat Moka, Benoit Liquet, Houying Zhu, Samuel Muller

Recent rapid developments in information technology have enabled collection of high-dimensional com-
plex data including in engineering, economics, finance, biology, and health sciences. High-dimensional
means that the number of features is large and often far higher than the number of collected data
samples. Several optimization and search methods have been proposed in the literature to tackle the
problem of identifying or ‘selecting’ the set of important predictors. These methods include forward
stepwise, Lasso, and mixed-integer optimization.

In this talk, we will briefly review existing methods, and then present a L0 continuous optimization
based solution, a novel approach that tackles the challenging task of best subset selection for linear
models, especially when the number of features is very large. Simulation results are presented to
highlight the performance of the proposed method in comparison to the existing methods. Our new
formulation for best subset selection in linear regression models promises to open new research avenues
for feature extraction for a large variety of models

LIU, SHIDAN. Superhedging duality for multi-action options under model uncertainty with information
delay
Speaker: SHIDAN LIU (Monash University)
Time: 16:30 Wed 7 December

Place(s): Central Lecture Block 8

Author(s): Anna Aksamit, Ivan Guo, Shidan Liu, Zhou Zhou

We consider the superhedging price of an exotic option under nondominated model uncertainty in
discrete time in which the option buyer chooses some action from an (uncountable) action space at
each time step. By introducing an enlarged space we reformulate the superhedging problem for such
an exotic option as a problem for a European option, which enables us to prove the pricing-hedging
duality. Next, we present a duality result that, when the option buyer’s action is observed by the
seller up to k periods later, the superhedging price equals the model-based price where the option
buyer has the power to look into the future for k-periods.

Mathur, Anant. A Continuous Optimization Algorithm for Column Subset Selection and Nyström
Approximation
Speaker: Anant Mathur (UNSW Sydney)
Time: 16:00 Tue 6 December

Place(s): Central Lecture Block 3

Author(s): Anant Mathur, Sarat Moka, Zdravko Botev

In this talk, we propose a continuous optimization algorithm for the Column Subset Selection Problem
(CSSP) and Nyström approximation. The CSSP and Nyström method construct low-rank approx-
imations of matrices based on a predetermined subset of columns. It is well known that choosing
the best column subset of size k is a difficult combinatorial problem. We show how one can approxi-
mate the solution by defining a penalized continuous loss function which is minimized via stochastic
gradient descent. We show that the gradients of this loss function can be estimated efficiently using
matrix-vector products with a data matrix X in the case of the CSSP or a kernel matrix K in the case
of the Nyström approximation. We provide numerical results for a number of real data sets showing
that this continuous optimization is competitive against existing methods.
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Moka, Sarat Babu. Partial Rejection Sampling for Markov Random Fields
Speaker: Sarat Babu Moka (Macquarie University)
Time: 14:00 Tue 6 December

Place(s): Central Lecture Block 8

Author(s): Sarat Moka, Chris van der Heide, Samuel Muller, and Dirk Kroese

We consider the problem of generating perfect (or unbiased) samples of finite interaction range Markov
random fields (MRF). Traditionally, coupling from the past based methods, a class of Markov chain
Monte Carlo (MCMC) methods, are used for perfect sampling of MRF. However, these methods
are unsusceptible to parallelization due the inherent sequential nature of MCMC approaches. One
approach to mitigate this issue is using partial rejection sampling, which has seen recent success in
a number of applications, mainly for MRF on a discrete space. In this talk, I will present a general
framework for partial rejection sampling for MRF on more general spaces; examples include spatial
point processes and graph coloring problems.

Nguyen, Tuan-Minh. Speed of excited random walks with non-nearest-neighbour steps
Speaker: Tuan-Minh Nguyen (Monash University)
Time: 16:30 Tue 6 December

Place(s): Central Lecture Block 8

Author(s): Tuan-Minh Nguyen

We study a model of multi-excited random walk with non-nearest-neighbour steps on Z, in which the
walk can jump from a vertex x to either x = 1 or x−i with i ∈ {1, 2, · · · , L}, L ≥ 1. We first point out
the multi-type branching structure of this random walk and then prove a limit theorem for a related
multi-type Galton-Watson process with emigration, which is of independent interest. Combining this
result and the method introduced by Basdevant and Singh [Probab. Theory Related Fields (2008),
141 (3-4)], we extend their result (w.r.t the case L = 1) to our model. More specifically, we show that
in the regime of transience to the right, the walk has positive speed if and only if the expected total
drift δ > 2. This confirms a special case of a conjecture proposed by Davis and Peterson.

Olenko, Andriy. On Spectral Theory of Random Fields in the Ball
Speaker: Andriy Olenko (La Trobe University)
Time: 14:30 Tue 6 December

Place(s): Central Lecture Block 8

Author(s): Andriy Olenko

In this talk we discuss random fields in the ball. We overview 3 approaches and present some new
results on the spectral theory of such random fields. The Matérn class of model will be used for illus-
trative examples. The derived spectral representations can be utilised to further study the theoretical
properties of such fields and to simulate their realisations. The obtained results can also find various
applications for modelling and investigating ball data in cosmology, geosciences and embryology.
The talk is based on the joint results with N.Leonenko (Cardiff University, UK) and A.Malyarenko
(Mälardalen University, Sweden).

Penev, Spiridon. Distributionally robust myopic index tracking
Speaker: Spiridon Penev (UNSW Sydney)
Time: 13:30 Thu 8 December

Place(s): Central Lecture Block 8

Author(s): Spiridon Penev

Index tracking is a popular form of asset management. The tracking error is expressed as an expecta-
tion of a function of the difference between the returns of the index and the portfolio. As typical, there
is a model uncertainty in the distribution of the assets and of the index, and we apply distributional
robustness ideas to deal with this uncertainty. For illustration purposes, we use the functional form of
Bregman divergence in describing the deviation between the nominal and actual (true) distribution of
the index’s components In this scenario, we derive the optimal distributionally robust index tracking
portfolio in a semi-analytical form as a solution to a system on nonlinear equations. Numerical results
are presented that allow us to compare the performance of the robust with the optimal non-robust
portfolio and demonstrate the advantages of the former.
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Styrt, Oleg. Convergence in distribution of the product of random variables from an independent sample
on a compact algebraic group
Speaker: Oleg Styrt (Lomonosov Moscow State University)
Time: 16:30 Fri 9 December

Place(s): Central Lecture Block 8

Author(s): Oleg Styrt

An equivalent condition for the product of elements of an independent random sample on a compact
algebraic group converging in distribution to some random variable as the sample size grows is ob-
tained. Namely, a limit distribution exists and is uniform on the support of the parent distribution if a
random variable with such a distribution does not belong with the unit probability to any non-trivial
coset over an algebraic subgroup that lies in its normalizer; otherwise, it does not exist.

Tang, Qihe. Worst-case Moments under Partial Ambiguity
Speaker: Qihe Tang (University of New South Wales)
Time: 15:30 Fri 9 December

Place(s): Central Lecture Block 8

Author(s): Qihe Tang

The model uncertainty issue is pervasive in virtually all applied fields but especially critical in insurance
and finance. To hedge against the uncertainty of the underlying probability distribution, which we
refer to as ambiguity, a worst-case framework has been well developed during recent years. However,
approaches in this framework often yield results that are overly conservative. We argue that in most
practical situations a generic risk is realized from multiple scenarios. In some ordinary scenarios, the
risk may be subject to negligible ambiguity so that it is safe to trust the reference distributions, and
hence we can apply the worst-case approach only to the other scenarios where ambiguity is significant.
We implement this idea to study the worst-case moments of a risk in the hope to alleviate the over-
conservativeness issue. Note that under this consideration ambiguity exists in both the scenario
indicator and the risk realization in the corresponding scenario, leading to a twofold ambiguity issue.
We employ the Wasserstein distance to construct an ambiguity ball and then carefully disentangle
the ambiguity along the two folds so as to link our optimization problem to established results in the
worst-case framework. Our main result is a closed-form worst-case estimate for the moments. Our
numerical studies illustrate that the consideration of partial ambiguity indeed greatly alleviates the
over-conservativeness issue.

Taylor, Peter Gerrard. Markovian Models for Fast-Mining Blockchains
Speaker: Peter Gerrard Taylor (The University of Melbourne)
Time: 13:00 Tue 6 December

Place(s): Central Lecture Block 8

Author(s): Rhys Bowden, Jan de Gier, Tony Krzesinski and Peter Taylor

The Bitcoin blockchain has a mining interval of approximately ten minutes, while it takes at most a
few seconds for a miner to propagate the discovery of a new block to the rest of the mining community.
Unfortunately these settings imply an upper bound on the transaction processing rate that Bitcoin
can achieve that renders it uncompetitive as a transaction processing system.
The transaction processing rate can be improved by increasing the mining rate. However this carries
the risk that consensus between miners is much harder to reach.
In this talk I will describe a series of Markovian models that can be used to show that

• consensus is a positive recurrent event, and
• a fast mining blockchain might achieve consensus only rarely, but all miners will agree on

blocks that lie outside a bounded distance from the head of the longest local chain.

Xia, Aihua. Convergence rate for geometric statistics of point processes with fast decay dependence
Speaker: Aihua Xia (The University of Melbourne)
Time: 14:00 Wed 7 December

Place(s): Central Lecture Block 8

Author(s): Tianshu Cong and Aihua Xia

B laszczyszyn, Yogeshwaran and Yukich (2019) established central limit theorems for geometric statis-
tics of point processes having fast decay dependence. As limit theorems are of limited use unless we
understand their errors involved in the approximation, in this talk, we consider the rates of a normal
approximation in terms of the Wasserstein distance for statistics of point processes on Rd satisfying
fast decay dependence. We demonstrate the use of the theorems for statistics arising from two families
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of point processes: the rarified Gibbs point processes and the determinantal point processes with fast
decay kernels.

Zhou, Zhou. Time inconsistency, precommitment and equilibrium strategies for a Stackelberg game
Speaker: Zhou Zhou (The University of Sydney)
Time: 14:30 Fri 9 December

Place(s): Central Lecture Block 8

Author(s): Zhou Zhou

We consider a Stackelberg game in discrete time where a manager (leader) hires an agent (follower)
for the completion of a project. The project has two states: either uncompleted or completed. The
manager gets a fixed reward upon the completion of the project. At the beginning of each stage
given the project has not been completed, the manager proposes an amount that will be paid to the
agent if the project is completed in the next period. The agent controls the level of effort which is
equivalent to the probability of the project being completed in the next period. Both the manager
and agent aim to maximize their own expected payoffs subject to exponential discounting. It turns
out that the manager’s problem is time-inconsistent, albeit with exponential discounting. We provide
the manager’s optimal Markov, optimal precommitment, and equilibrium strategies.
Next, we extend our results to the problem where the project has two milestones, i.e., three states.
Moreover, we show that if the manager is weakly less patient then the agent, then under optimal
Markov and precommitment strategies there is no need for the manager to pay the agent upon the
completion of the intermediate milestone, while that may not be the case for the equilibrium strategy.

162



20. Representation Theory

Chan, Daniel. Noncommutative elliptic curves and planes
Speaker: Daniel Chan (None)
Time: 13:00 Tue 6 December

Place(s): Central Lecture Block 5

Author(s): Daniel Chan

In the 1990s Artin-Tate-Van den Bergh studied graded algebras which were noncommutative analogues
of the polynomial ring in 3 variables. They viewed these as the homogeneous coordinate ring of a
noncommutative projective plane. Crucial to their study was their realisation that in some precise
sense, there was an elliptic curve noncommutatively embedded in the noncommutative plane. In
Bondal-Poloshchuk’s take on this work, the noncommutative embedding was constructed using a
helix of line bundles on the elliptic curve. In joint work with Adam Nyman, we showed that there
exists an analoguous helix of vector bundles which allows us to embed noncommutative elliptic curves
in yet more exotic noncommutative projective planes which are no longer noetherian. This talk will
survey this story.

Clark, Chad Mathew. Wreath Products Involving Symmetric Inverse Monoids and Their Applications in
Genomics
Speaker: Chad Mathew Clark (Western Sydney University)
Time: 16:30 Tue 6 December

Place(s): Central Lecture Block 5

Author(s): Chad Mathew Clark

Diagram semigroups such as the symmetric inverse monoid In of degree n, wreath products, and their
presentations by generators and relations naturally arise in many combinatorial problems relating to
bacterial genome rearrangements and phylogenetic tree reconstruction. In this talk we will discuss
transformational wreath products of the form M o In when M is a monoid, analogously defined PROP
categories, and their presentations by generators and relations. We will also describe the role of
such structures in the combinatorial problems that arise when considering inversions and deletions of
bacterial DNA.

Coulembier, Kevin. Positively Super Invariant Theory
Speaker: Kevin Coulembier (The University of Sydney)
Time: 13:30 Thu 8 December

Place(s): Central Lecture Block 5

Author(s): Kevin Coulembier

I will discuss recent advances and open problems in the invariant theory of the general linear su-
pergroup, with emphasis on fields of positive characteristic. This is based on joint work with Pavel
Etingof, Alexander Kleshchev and Victor Ostrik.

Davis, Dougal. Mixed Hodge modules and real groups
Speaker: Dougal Davis (The University of Melbourne)
Time: 15:00 Thu 8 December

Place(s): Central Lecture Block 5

Author(s): Dougal Davis

I will present joint work with Kari Vilonen on an ongoing program that aims to apply techniques
from the theory of mixed Hodge modules to the representation theory of real reductive groups. This
program was initiated by Schmid and Vilonen, who observed that the twisted D-modules on the
flag variety arising from standard and irreducible representations via Beilinson-Bernstein localisation
carry canonical mixed Hodge module structures and conjectured that these structures control the
signatures of Hermitian forms on the representation. I will attempt to explain briefly what a mixed
Hodge module is, a key formula from our paper arXiv:2022.08797 concerning Kazhdan-Lusztig-Vogan
theory for mixed Hodge modules, and, time permitting, the connection between our formula and the
unitarity algorithm of Adams, van Leeuwen, Trapa and Vogan.
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Du, Jie. The i-quantum groups
Speaker: Jie Du (University of New South Wales)
Time: 14:30 Thu 8 December

Place(s): Central Lecture Block 5

Author(s): Jie Du

When I. Schur used the symmetric group representations to determine polynomial representations of
the complex general linear group, certain finite-dimensional algebras, known as Schur algebras, played
a bridging role between the two. The well-known Schur duality summarizes the relation between the
representations of the general linear group and the symmetric group. Over almost a hundred years,
this duality has profoundly influenced representation theory and has evolved in various forms such as
the Schur-Weyl duality, Schur-Weyl-Brauer duality, Schur-Weyl-Sergeev duality, and their quantum
versions. In this talk, I will discuss a latest development, which I call the Schur-Weyl-Hecke duality,
by Huanchen Bao and Weiqiang Wang, and its applications in linking representations of i-quantum
groups, type B Hecke algebras, and finite orthogonal and symplectic groups.

Hone, Chris. Geometric extensions of sheaves.
Speaker: Chris Hone (The University of Sydney)
Time: 16:00 Wed 7 December

Place(s): Central Lecture Block 5

Author(s): Chris Hone

For a singular algebraic variety X, the intersection cohomology complex can be viewed as a canonical
extension of the constant sheaf over the smooth locus, and its cohomology groups behave like those
of a smooth variety. In characteristic p, these aren’t always the relevant sheaves from the perspective
of representation theory, and one defines different extensions known as parity sheaves. In this talk
I’ll describe a uniform, formal construction of these canonical ”geometric” extensions of the constant
sheaf from the smooth locus, which do not require perverse sheaves or parity conditions. The formal
nature of the construction also allows one to give a simple definition of ”intersection K theory” for
singular algebraic varieties. This is all joint work with Geordie Williamson.

Jeralds, Sam. Demazure weight polytopes for semisimple and affine Lie algebras
Speaker: Sam Jeralds (The University of Queensland)
Time: 15:30 Wed 7 December

Place(s): Central Lecture Block 5

Author(s): Sam Jeralds

For a semisimple Lie algebra g with Borel subalgebra b, we consider Demazure submodules of an
arbitrary finite-dimensional irreducible g-representation; these are the cyclic b-modules generated by
an extremal weight vector. The weights of these modules generate convex polytopes, the “Demazure
weight polytope.” We discuss how to describe the defining inequalities of these polytopes using geo-
metric invariant theory and their connection to the combinatorics of the Demazure product on the
Weyl group. We also discuss work in progress on extending these results to the setting of affine
Kac–Moody Lie algebras, where the inequalities now come in three distinct flavors.

Kamgarpour, Masoud. Open problems in geometry of the space of representations
Speaker: Masoud Kamgarpour (The University of Queensland)
Time: 13:00 Wed 7 December

Place(s): Central Lecture Block 5

Author(s): Masoud Kamgarpour

Let Γ be a surface group and G a connected reductive group over C. The space of G-valued repre-
sentations of Γ plays a central role in diverse areas of mathematics and physics, including Yang–Mills
theory, mirror symmetry, and the geometric Langlands program. I will pose some open problems
about the geometry of this space and discuss some possible avenues for solving these problems. The
talk is based on the following preprints:
https://arxiv.org/pdf/2203.04521.pdf

https://arxiv.org/pdf/2209.02171.pdf
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Licata, Anthony. Flows on stability conditions and Artin Groups
Speaker: Anthony Licata (Australian National University)
Time: 13:30 Fri 9 December

Place(s): Central Lecture Block 5

Author(s): Anthony Licata

The configuration space of n distinct points on the plane is a K(pi,1) for the Artin braid group; in
other words, the configuration space has the braid group as its fundamental group, and its universal
cover is contractible. The first goal of the talk will be to explain an interesting new proof of this
classical fact.
The second goal of the talk will be to say something about the conjectural generalization of this
statement and proof to the Artin-Tits braid groups associated to arbitrary Coxeter groups. The
main ingredient is the moduli space of Bridgeland Stability conditions on the 2-CY category of a root
system. (This is joint with Asilata Bapat and Anand Deopurkar.)

Lyu, Mengfan. The generalised Temperley-Lieb algebra
Speaker: Mengfan Lyu (University of Technology Sydney)
Time: 16:00 Tue 6 December

Place(s): Central Lecture Block 5

Author(s): Mengfan Lyu

The Temperley-Lieb algebra was originally introduced in connection with transition matrices in statis-
tical mechanics. Since then, it has been shown to have links with many diverse areas of mathematics.
In this talk, I will introduce a new Temperley-Lieb algebra TLr,p,n corresponding to an imprimitive
unitary reflection group G(r, p, n), which is a generalisation of the Temperley-Lieb algebras of types
An−1 and Bn. I will also give a cellular structure of the new generalized Temperley-Lieb algebra using
a variant of the ordinary multipartitions and give the irreducible representations and decomposition
numbers for the cell modules when the base ring is a field of characteristic 0.

McNamara, Peter. Non-perverse parity sheaves
Speaker: Peter McNamara (The University of Melbourne)
Time: 15:30 Fri 9 December

Place(s): Central Lecture Block 5

Author(s): Peter McNamara

We show how to construct examples of bad behaviour in geometric representation theory - namely
the construction of parity sheaves on the flag variety which are not perverse. This has applications
for the geometry of Schubert varieties.

Nam, GyeongHyeon. Arithmetic geometry of character varieties with regular monodromy
Speaker: GyeongHyeon Nam (The University of Queensland)
Time: 14:00 Wed 7 December

Place(s): Central Lecture Block 5

Author(s): GyeongHyeon Nam

Counting the number of points on a variety is a historical method for investigating the variety, for
example, in the Weil conjecture. Nowadays, it is known that the point count helps us determine the
E-polynomial. This E-polynomial, in turn, gives arithmetic-geometric information on the variety such
as the dimension, the number of irreducible components and Euler characteristic.
In this talk, we will consider a specific type of variety, the character variety associated to the funda-
mental group of a surface. In short, we will discuss this variety for a punctured surface, with regular
semisimple or regular unipotent monodromy at the punctures. This variety plays a crucial role in
diverse areas of mathematics, including non-abelian Hodge theory, geometric Langlands program and
mathematical physics. The representation theory of finite groups will be used to compute the number
of points on such a variety.

Parker, Alison. Some representation theory of Kadar-Martin-Yu algebras.
Speaker: Alison Parker (University of Leeds)
Time: 15:30 Tue 6 December

Place(s): Central Lecture Block 5

Author(s): Alison Parker
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Kadar-Martin-Yu introduced a new chain of subalgebras of the Brauer algebra. These algebras start
with Temperley-Lieb and end with the Brauer algebra and build in representation theoretic intensity.
This gives a new tool to tackle the long standing problem of understanding the representation theory
of the Brauer algebra. We present an introduction to these new algebras and some results about their
representation theory. This is joint work with my PhD student N. M. Alraddadi.

Pertile, Jordan. A revised introduction for a generalisation of the lower radical class
Speaker: Jordan Pertile (University of the Sunshine Coast)
Time: 14:30 Tue 6 December

Place(s): Central Lecture Block 5

Author(s): Jordan Pertile

In 1999 McDougall released work on a generalisation of the lower radical class. In this talk, we
discuss the results from McDougall and reintroduce them using the U and S class operator approach
to describe radical and semisimple classes in the setting of associative rings. We demonstrate the
consequences of these results through examples. Comments on the application of these class operators
and how they better our understanding of the structure of associative rings are provided. Dualities
between the base radical and base semisimple classes are discussed.

Sherman, Alexander. The curious case of the queer Lie superalgebra and its supercharacters
Speaker: Alexander Sherman (The University of Sydney)
Time: 14:30 Wed 7 December

Place(s): Central Lecture Block 5

Author(s): Alexander Sherman

There are two natural analogues of the general linear Lie algebra in the super world: the general
linear Lie superalgebra (the ‘vanilla’ generalization), and the queer Lie superalgebra (the ‘exotic’
generalization). The queer Lie superalgebra exhibits phenomena that are unique to the super setting,
and thus makes its study both interesting and subtle.

One curious feature is that weight spaces of representations admit actions by (degenerate) Clifford
algebras; much is still unknown about properties of these actions. We discuss recent progress made
in understanding this structure, via defining a new supercharacter map with respect to a Cartan
subalgebra. The ’standard’ supercharacter of modules was shown by S.J. Cheng to almost always
vanish; however our new supercharacters are never zero on simple modules, and are remarkable in
that they only involve terms from their block (i.e. weights with the same central character).

Part of a joint work with M. Gorelik and V. Serganova.

Thomas, Anne. Triviality of Kazhdan-Lusztig polynomials is characterised by cubical sublattices
Speaker: Anne Thomas (The University of Sydney)
Time: 13:30 Tue 6 December

Place(s): Central Lecture Block 5

Author(s): Anne Thomas

Let (W,S) be any Coxeter system and let w ∈W . We conjecture that the Kazhdan–Lusztig polynomial
Py,w equals 1 for all y ≤ w if and only if the Hasse diagram for the interval [1, w] contains a cubical
sublattice (we will define this term). One direction of this conjecture follows by combining a theorem
of Carrell with the result of Elias and Williamson that Py,w has non-negative coefficients. We prove

the other direction in type Ã2. By considering volume growth series, we also prove that if any proper
parabolic subgroup of W is finite, and [1, w] contains a cubical sublattice for infinitely many w, then
(W,S) must be irreducible affine. This is joint work with Alex Bishop.

Townsend, Kane. Normalisers of Sylow subgroups in reflection groups
Speaker: Kane Townsend (University of Technology Sydney)
Time: 14:00 Fri 9 December

Place(s): Central Lecture Block 5

Author(s): Kane Townsend

Let W be a finite real reflection group and S` a Sylow `-subgroup of W . Then there is a unique
parabolic subgroup P` minimally containing S`. We show that the normaliser of S` in W has a
semidirect product decomposition in terms of the normaliser of S` in P` and the stabiliser of a set of
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its simple roots of P`. In the setting where W is crystallographic, this decomposition is a result of a
more general statement regarding Sylow `-subgroups normalised by Dynkin diagram automorphisms.

Tubbenhauer, Daniel. From crystals to cellularity of wKLRW algebras
Speaker: Daniel Tubbenhauer (The University of Sydney)
Time: 14:00 Tue 6 December

Place(s): Central Lecture Block 5

Author(s): Daniel Tubbenhauer

Weighted KLRW=wKLRW algebras are diagram algebras that depend on continuous parameters,
generalizing KLR and Websters tensor product algebras. For specific choices of the parameters they
admit a cellular basis that is constructed from idempotent diagrams coming from crystal graphs.
This talk is a friendly (and diagrammatic!) introduction explaining these algebras, their main prop-
erties and we explain the connection to crystals and cellularity.
Based on joint work with A. Mathas.

Whitbread, Bailey. Counting Points on the Representation Variety
Speaker: Bailey Whitbread (The University of Queensland)
Time: 13:30 Wed 7 December

Place(s): Central Lecture Block 5

Author(s): Bailey Whitbread

The representation variety is a space of homomorphisms from a finitely generated group H to an
algebraic group G. It is a topic of active research; when H is the finitely generated group of a surface
it has connections to moduli spaces of G-Higgs bundles and the Langlands program. We study the
geometry of the representation variety through counting its points over a finite field and determining
its E-polynomial. In contrast to wider literature, where G is frequently the general linear group,
we concern ourselves with new work in the general reductive setting. Our goal is to understand its
connection to the current combinatorial theory in the literature for the general linear group, with a
plan to conjecture Poincare and mixed Hodge polynomials for these varieties.

Yacobi, Oded. Dynamics of braid groups and slicings
Speaker: Oded Yacobi (The University of Sydney)
Time: 14:30 Fri 9 December

Place(s): Central Lecture Block 5

Author(s): Oded Yacobi

The braid group Bn on n-strands is an important mathematical object with interesting connections
to many pure and applied areas, such as fluid mixing, physics, topology and representation theory.
Accordingly, one can study Bn from a variety of perspectives. For example, algebraically the Burau
representation of Bn is a major player with applications in knot theory and symplectic topology.
Dynamically, the realisation of Bn as the mapping class group of the disc with n punctures leads to
the study of entropy of braids. It is an interesting question how to link these two approaches. In this
talk we’ll explain a result in this direction: braids of entropy 0 can be detected homologically from the
categorical Burau representation as those braids which are “slicing-perverse”. This is a new notion
that incorporates stability conditions into the definition of perverse equivalences. Based on joint work
with Ed Heng and Tony Licata.

Zabeth, Emilien. Block decomposition via the geometric Satake equivalence
Speaker: Emilien Zabeth (Université Clermont Auvergne)
Time: 16:30 Wed 7 December

Place(s): Central Lecture Block 5

Author(s): Emilien Zabeth

Let G be a reductive algebraic group over a field of prime characteristic k. In 2020, S.Riche and
G.Williamson gave a new proof of the Linkage principle by using the geometry of the affine Grass-
mannian via the geometric Satake equivalence. This principle, which is a fundamental result in the
theory of modular algebraic representations, allows one to decompose the category of (algebraic, fi-
nite dimensional) representations Rep(G) into a direct sum of subcategories, parametrized by certain
orbits of the affine Weyl group. It turns out that some of these subcategories (labelled by ‘special’
orbits) are still decomposable, and the true decomposition of Rep(G) into (indecomposable) blocks is
due to Donkin (1980). In this talk, I will explain how to recover Donkin’s description geometrically
by extending Riche-Williamson’s result.
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Aksamit, Anna. Information modelling: new type of filtration enlargement, representation property and
applications
Speaker: Anna Aksamit (The University of Sydney)
Time: 14:00 Fri 9 December

Place(s): Central Lecture Block 3

Author(s): Anna Aksamit

In this talk we will review the classical results about enlargement of filtration and present some
new development with applications. The focus will be on conditions under which martingales in
the reference filtration remain semimartingales in the large filtration, in which case, the canonical
decomposition is of particular interest. We will then present enlargement of a reference filtration
through the observation of a random time and a mark. Random time considered is such that its graph
is included in the countable union of graphs of stopping times. Mark revealed at this random time
is assumed to satisfy generalised Jacod’s condition. Our relaxation of Jacod’s condition accounts for
the dynamic structure of the problem. Finally we will discuss stability of martingale representation
property and further application. Talk is based on a joint work with Claudio Fontana.

Geng, Xi. The Signature Transform for Rough Paths and Stochastic Processes
Speaker: Xi Geng (The University of Melbourne)
Time: 14:00 Wed 7 December

Place(s): Central Lecture Block 3

Author(s): Xi Geng

The signature of a multidimensional path is the collection of global iterated path integrals of all orders.
It provides an effective summary of geometric information and uniquely characterises the underlying
path in a suitable sense. In this talk, we survey several fundamental results on the signature transform
as well as some recent progress in both deterministic and probabilistic contexts.

Goldys, Beniamin. On Kramers approximation to stochastic damped wave equation
Speaker: Beniamin Goldys (The University of Sydney)
Time: 13:30 Fri 9 December

Place(s): Central Lecture Block 3

Author(s): Beniamin Goldys

Joint work with Debopriya Mukherjee, Akash A. Panda and Thanh Tran.

In this talk we deal with the damped stochastic wave equation with small mass ε. Its simple version
takes the form

ε
∂2uε

∂t2
=

(
∆uε(t)− (−∆)θ

∂uε

∂t

)
dt+ dW

The well-known in physics Smoluchowski-Kramers approximation conjectures that for ε → 0 the
solutions uε converge to a process u solving the stochastic equation

(−∆)θ
∂u

∂t
= ∆u(t) dt+ dW ,

and moreover, for small ε some properties of uε are the same as for u.
The aim of this talk is to show that the convergence indeed takes place and some important properties
of uε mimick those of u for ε sufficiently small.

Gussetti, Emanuela. Existence of an ergodic invariant measure to the stochastic
Landau-Lifschitz-Gilbert equation in 1D
Speaker: Emanuela Gussetti (Bielefeld University)
Time: 14:30 Tue 6 December

Place(s): Central Lecture Block 3

Author(s): Emanuela Gussetti

The Landau-Lifshitz-Gilbert equation describes the behaviour of a ferromagnetic material on a bounded
domain D. In this talk I will present a result concerning the existence of an invariant measure in
H1(D,R3) ∩ L2(D,S2) for the stochastic Landau-Lifschitz-Gilbert equation on a one dimensional in-
terval. The conclusion is achieved by employing the classical Krylov-Bogoliubov theorem and by
means rough paths techniques. We show existence of ergodic invariant measures by means of the
abstract Klein-Millman theorem. In some specific cases, we show that there exists a unique Gibbsian
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invariant measure and we establish the qualitative behaviour of the unique stationary solution. The
talk is based on https://arxiv.org/abs/2208.02136.

Harris, Simon. Samples from branching processes, universal limiting genealogies, and Brownian
excursions
Speaker: Simon Harris (University of Auckland)
Time: 14:00 Thu 8 December

Place(s): Central Lecture Block 3

Author(s): Simon Harris

What does the family tree look like for a random sample of k individuals taken from some population?
Surprisingly, until recently this fundamental question remained an open problem even for one of the
simplest of stochastic population models. We will discuss some recent progress in probability theory
here, including the emergence of certain universal limiting genealogies when sampling uniformly from
a critical Galton-Watson stochastic branching process conditioned to survive. We will discuss how this
limiting sample genealogy is related a Brownian excursion conditioned reach height 1 where points
are sampled at random according to local time.
This work is based on collaborations with M.Roberts (Bath, UK), S.Johnston (Bath, UK) in Annals
of Applied Probability (2020), and ongoing research with J.C. Pardo-Millan (CIMAT, Mexico), S.
Johnston (Bath, UK), and S. Palau (UNAM, Mexico).

Hauer, Daniel. A stability result in functional calculus via stochstic tools
Speaker: Daniel Hauer (The University of Sydney)
Time: 13:30 Wed 7 December

Place(s): Central Lecture Block 3

Author(s): Daniel Hauer

If ψ is a complete Bernstein function on [0,∞) and A anm-accretiver linear operator on a Banach space
X, then the linear operator ψ(A) can be characterizes as the Dirichlet-to-Wentzell map associated
with an incomplete abstact Dirichlet problem. Moreover, to every complete Bernstein function ψ,
there is a unique strong m on R.
In this talk, I show that if a given sequence (mn)n≥1 of strings mn(z) converging pointwise to a
string m(z) at every continuity point of m, then for the sequence (ψn)n≥1 of the associated complete
Bernstein function ψn (respectively, ψ ∼ m), one has that ψn(A) converges to ψ(A) in the graph
sense. I will also show some application of this stability result.
This is a joint work with David Lee.

Jiao, Chunxi. Stochastic Landau-Lifshitz-Slonczewski equation for frustrated magnets
Speaker: Chunxi Jiao (University of New South Wales)
Time: 14:30 Fri 9 December

Place(s): Central Lecture Block 3

Author(s): Chunxi Jiao

We study a stochastic Landau-Lifshitz-Slonczewski equation in R2 that describes magnetisation of a
frustrated magnet under a spin-polarised current. The system features competing first and second
order terms in the exchange energy functional and a gradient noise in the equation due to the current.
We employ the modified Galerkin method and introduce a cut-off function to derive the key estimates.
Then we prove the existence of a solution to the equation using compactness arguments and show
pathwise uniqueness of the solution using its regularity properties. This talk is based on a joint work
with Beniamin Goldys and Christof Melcher.

Klebaner, Fima. On small noise asymptotics for reaction-diffusion equations
Speaker: Fima Klebaner (Monash University)
Time: 14:00 Tue 6 December

Place(s): Central Lecture Block 3

Author(s): Fima Klebaner

Abstract. We consider the stochastic parabolic equation

∂tXt = ∆Xt + f(Xt) +
√
εηt,

on a bounded domain D with smooth boundary, endowed with the Neumann boundary conditions and
an initial condition which is continuous in the domain. Here, (ηt) denotes a noise that is white in time
and, possibly, correlated in the space variable, and ε→ 0. The nonlinear (reaction) term f is assumed
to be dissipative and satisfying certain natural growth conditions (for example, f(ξ) = aξ − ξδ, with
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δ > 1). Under appropriate conditions on the noise term it is shown that Xtε → H(V ) in the mean
square on L2(D) where the time scale is tε = 1

2a log(1/ε), H and V being an explicitly given operator
and a Gaussian random variable, respectively, on the space C(D). The solution to the above equation
is considered as a mild solution in a general Hilbert space and the main result is proved under more
general conditions (it is typically applicable to stochastic reaction-diffusion equations). This setup
provides a scenario when random initial conditions appear in PDEs. This is joint work with Bohdan
Maslowski, Charles University, Prague.

Le, Ngan. Vortices in the stochastic Landau–Lifshitz–Gilbert equations
Speaker: Ngan Le (Monash University)
Time: 15:00 Thu 8 December

Place(s): Central Lecture Block 3

Author(s): Ngan Le

In this talk, a model for the energy associated with the magnetisation of a ferro-magnetic sample in
the shape of a thin film is considered. We will discuss on solutions to the stochastic Landau–Lifshitz–
Gilbert equations corresponding to this energy. An improvement result on existence of strong solutions
(in the sense of stochastic PDEs) will be proved. As a consequence, we derive initial results on the
convergence of the corresponding energy density, called the Jacobian of the solution, which can be
used to identify the vortices. This is a joint work with Beniamin Goldys.

Le Gia, Quoc Thong. Existence of solutions to stochastic Navier-Stokes equations on a thin spherical
domain
Speaker: Quoc Thong Le Gia (University of New South Wales)
Time: 15:30 Fri 9 December

Place(s): Central Lecture Block 3

Author(s): Quoc Thong Le Gia

In this work, we study the existence of the martingale solutions to the stochastic Navier-Stokes
equations in thin spherical shells with free boundary conditions. We consider both additive and
multiplicative noises. This is a joint work with Zdzislaw Brzezniak (University of York, UK) and
Gaurav Dhariwal (Lloyds Bank, UK).

Li, Libo. On a positivity preserving numerical scheme for the jump-extended CEV process
Speaker: Libo Li (University of New South Wales)
Time: 16:00 Fri 9 December

Place(s): Central Lecture Block 3

Author(s): Libo Li

We propose a positivity preserving implicit Euler–Maruyama scheme for a jump-extended constant
elasticity of variance (CEV) process where the jumps are governed by a compensated spectrally positive
alpha-stable process for alpha in (1,2). Different to the existing positivity preserving numerical schemes
for jump-extended CIR or CEV process, the model considered here has infinite activity jumps. For this
specific model, we calculate the strong rate of convergence. Jump-extended models of this type were
initially studied in the context of branching processes and were recently introduced to the financial
mathematics literature to model sovereign interest rates, power and energy markets.

Liang, Vincent. On Markov chain approximations for computing boundary crossing probabilities of
diffusion processes
Speaker: Vincent Liang (The University of Melbourne)
Time: 14:30 Wed 7 December

Place(s): Central Lecture Block 3

Author(s): Vincent Liang, Konstantin Borovkov

We propose a discrete time discrete space Markov chain approximation with a Brownian bridge cor-
rection for computing curvilinear boundary crossing probabilities of a general diffusion process on a
finite time interval. For broad classes of curvilinear boundaries and diffusion processes, we prove the
convergence of the constructed approximations in the form of products of the respective substochastic
matrices to the boundary crossing probabilities for the process as the time grid used to construct the
Markov chains is getting finer. Numerical results indicate that the convergence rate for the proposed
approximation with the Brownian bridge correction is O(n−2) in the case of C2-boundaries and a
uniform time grid with n steps.
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Markowsky, Greg. The conformal Skorokhod embedding
Speaker: Greg Markowsky (Monash University)
Time: 14:30 Thu 8 December

Place(s): Central Lecture Block 3

Author(s): Greg Markowsky

The classical Skorokhod embedding problem asks whether a given distribution can be obtained as
Brownian motion stopped at an appropriate stopping time. An interesting variant of this problem is
to ask whether the stopping time can be taken as the exit time of a planar Brownian motion from a
domain. This problem was recently solved by Gross, and in this talk I will give a number of related
results and extensions, including a uniqueness criterion for the domain.

Nendel, Max. Asymptotic parametrization of Wasserstein balls and perturbed Markovian transition
semigroups
Speaker: Max Nendel (Bielefeld University)
Time: 13:00 Tue 6 December

Place(s): Central Lecture Block 3

Author(s): Max Nendel

In mathematical finance and actuarial science, the assessment of risk is closely related to matching the
distribution of the underlying risk factors in an accurate way; a major issue in this process is so-called
model uncertainty or epistemic uncertainty. The latter refer to the impossibility of perfectly capturing
the randomness of future states in a single stochastic framework. We explore, both, static and dynamic
settings that takes into account model uncertainty in the distribution of a risk factor by allowing for
perturbations around a baseline model, measured via Wasserstein distances. In both cases, we look for
a suitable parametric representation of the related risk measures as well as analytic expressions that
measure the contribution of this form of model uncertainty to the value of the underlying insurance
or financial contract. In the dynamic case, we deal with Wasserstein perturbations of the transition
probabilities of a special class of time-homogeneous continuous-time Markov processes. As a limit over
progressively finer time periods, on which the level of uncertainty scales proportionally, we obtain a
convex semigroup, whose nonlinear generator can be computed on a sufficiently large domain. This
links the perturbed transition semigroups to the value functions of a class of stochastic optimal control
problems via their infinitesimal behavior. The talk is based on joint work with Jonas Blessing, Robert
Denk, Sven Fuhrmann, Michael Kupper, and Alessandro Sgarabottolo.

Portal, Pierre. Maximal regularity of parabolic SPDE
Speaker: Pierre Portal (Australian National University)
Time: 13:30 Thu 8 December

Place(s): Central Lecture Block 3

Author(s): Pierre Portal

I will present Lp regularity estimates that capture the maximal gain of regularity in linear stochastic
parabolic equations driven by a cylindrical Brownian motion.
Up to now, these estimates were only available under smoothness assumptions on the coefficients,
either in the time variable t, or in the space variable x.
Pascal Auscher and I have recently proven a maximal regularity result for coefficients that are merely
bounded and measurable in both t and x (uniformly in the probability variable).
This combines with my previous works with Auscher, van Neerven, and Veraar to give well-posedness
result for SPDE in divergence form with such rough coefficients.

Tran, Thanh. Quasi-Monte Carlo finite element approximation of the solution to the stochastic
Landau-Lifshitz equation
Speaker: Thanh Tran (University of New South Wales)
Time: 13:00 Wed 7 December

Place(s): Central Lecture Block 3

Author(s): X. An, J. Dick, M. Feischl, T. Tran

We approximate the expected value of the solution to the stochastic Landau-Lifshitz equation using
a quasi-Monte Carlo (QMC) finite element method (FEM). In this method, the Levy-Ciesielski (LC)
expansion is used to parametrise the Wiener process. A rigorous error analysis for the QMC-FEM is
studied. This comprises the analyses of three errors arising from (1) the truncated LC expansion, (2)
the FE approximation, and (3) the error when QMC quadrature rules are used for integrals over the
parameter space which defines the expected value.
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Zhou, Zhou. Convergence of Policy Improvement for Entropy-Regularized Stochastic Control Problems
Speaker: Zhou Zhou (The University of Sydney)
Time: 16:30 Fri 9 December

Place(s): Central Lecture Block 3

Author(s): Yu-Jui Huang, Zhenhua Wang, Zhou Zhou

For a general entropy-regularized stochastic control problem on an infinite horizon, we prove that
a policy improvement algorithm (PIA) converges to an optimal relaxed control. Contrary to the
standard stochastic control literature, classical Hölder estimates of value functions do not ensure the
convergence of the PIA, due to the added entropy-regularizing term. To circumvent this, we carry
out a delicate estimation by moving back and forth between appropriate Hölder and Sobolev spaces.
This requires new Sobolev estimates designed specifically for the purpose of policy improvement and a
nontrivial technique to contain the entropy growth. Ultimately, we obtain a uniform Hölder bound for
the sequence of value functions generated by the PIA, thereby achieving the desired convergence result.
Characterization of the optimal value function as the unique solution to an exploratory Hamilton-
Jacobi-Bellman equation comes as a by-product.
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Anagnostou, Lukas. Moduli spaces of hyperbolic surfaces with cone points
Speaker: Lukas Anagnostou (The University of Melbourne)
Time: 13:30 Wed 7 December

Place(s): Central Lecture Block 4

Author(s): Lukas Anagnostou

The moduli space of hyperbolic surfaces of genus g with n cusps has a natural compactification
corresponding to the Deligne-Mumford compactification of the moduli space of algebraic curves. It
can be shown that the same is true if one replaces cusps with geodesic boundary components. A
famous result by Mirzakhani proves a volume recursion formula for these moduli spaces, expressing
volumes as even polynomials in boundary lengths. In her proof, Mirzakhani crucially relies on the
homeomorphism described above. By letting boundary geodesics take on purely imaginary values, one
obtains crude formulas for volumes of hyperbolic surfaces with cone points of arbitrary cone angle.
Such formulas have been proven successful for particular cases of small cone angles, however, for
larger cone angles these formulas can lead to a variety of contradictions. In this talk, we discuss the
various successes and failures of these volume formulas. In particular, I will give a classification of
compactification properties which agrees with known results.

Barbensi, Agnese. HyperTDA: hypergraphs for multiscale cycles in structured data
Speaker: Agnese Barbensi (AMSI/University of Melbourne)
Time: 13:30 Fri 9 December

Place(s): Central Lecture Block 4

Author(s): Agnese Barbensi

The characterisation and classification of complex spatial systems is a problem of rapidly increasing
importance, with applications in the most varied scientific disciplines, ranging from biology to physics
and ecology. Motivated by concrete examples arising in nature, we propose hyperTDA, a topological
approach that combines persistent homology and network science. The hyperTDA pipeline extracts
multiscale structures present in data and consolidates them into a higher-order network, or hypergraph.
The resulting hypergraph can be analysed with the arsenal of network theory approaches.

Conway, Anthony. The classification of Z-surfaces in 4-manifolds
Speaker: Anthony Conway (MIT)
Time: 13:00 Tue 6 December

Place(s): Central Lecture Block 4

Author(s): Anthony Conway

We describe the classification of locally flat surfaces in simply-connected 4-manifolds whose comple-
ment has fundamental group Z. Based on joint work with Lisa Piccirillo and Mark Powell.

Crowley, Diarmuid. Infinite stable class for 4-manifolds with boundary
Speaker: Diarmuid Crowley (The University of Melbourne)
Time: 15:00 Thu 8 December

Place(s): Central Lecture Block 4

Author(s): Diarmuid Crowley

The stable class of a topological 4-manifold M is the set of homeomorphism classes of 4-manifolds N
such that M#g(S

2 × S2) ∼= N#g(S
2 × S2) for some g ≥ 0.

In this talk I will present some very simple 4-manifolds with infinite stable class (and indeed with an
infinite number of homotopy types (rel boundary) within the stable class).
This is joint work with Mark Powell and Anthony Conway.

de Paiva Souza, Thiago. Satellite knots over Lorenz knots which are not Lorenz knots
Speaker: Thiago de Paiva Souza (Monash University)
Time: 15:30 Wed 7 December

Place(s): Central Lecture Block 4

Author(s): Thiago de Paiva Souza

The meteorologist Edward Lorenz has described a three-dimensional system of three ordinary differ-
ential equations to predict weather patterns. The Lorenz equations also arise in simplified models for
lasers, dynamos, thermosyphons, electric circuits, chemical reactions, etc. And for some choices of
parameters, it has knotted periodic orbits, which are called Lorenz links.
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Lorenz links have been given special attention, especially Lorenz knots which are satellites.
In this talk, we find infinitely many satellite knots with companions and patterns being Lorenz knots
which are not Lorenz knots giving an answer to the question of whether a satellite knot having Lorenz
pattern and companion is also a Lorenz knot, originally addressed by Birman and Williams in a special
case in the 1980s.

He, Alexander. Greedy retriangulation II: tunnels and handlebodies
Speaker: Alexander He (The University of Queensland)
Time: 14:00 Wed 7 December

Place(s): Central Lecture Block 4

Author(s): Alexander He

At last year’s AustMS meeting, I talked about a greedy retriangulation algorithm that helped to
find a counterexample to a certain conjecture about triangulations of 3-spheres. In this talk, I will
discuss how this algorithm has recently been adapted to find counterexamples to other conjectures.
In particular, I will give counterexamples to a certain conjecture about ideal triangulations of knot
complements. As part of working with these knot complements, we require an algorithm to recognise
triangulations of handlebodies; thus, this talk will also present the first ever implementation of such
an algorithm.
This is joint work with Ben Burton.

Hogan, Tamara. A knot-theoretic approach to comparing the Grothendieck-Tiechmüller and
Kashiwara-Vergne symmetry groups
Speaker: Tamara Hogan (The University of Melbourne)
Time: 14:30 Tue 6 December

Place(s): Central Lecture Block 4

Author(s): Zsuzsanna Dancso, Tamara Hogan, Marcy Robertson

The relationship between the Grothendieck-Teichmuller groups and Kashiwara-Vergne (KV) groups
has been the subject of a growing body of research in recent years. These two sets of groups are
symmetries of objects called Drinfel’d associators and Kashiwara-Vergne (KV) solutions respectively.
Work of Alekseev-Torossian and Alekseev-Enriquez-Torossian has established that every Drinfel’d
associator can be used to construct a unique KV-solution and that there are unique maps of the
symmetry groups which corroborate this construction. Work of Bar-Natan and Bar-Natan Dancso
then puts a topological spin on this problem by showing that what are called ‘homomorphic expansions’
of parenthesized braids are equivalent to Drinfel’d associators, and similarly, homomorphic expansions
of ‘welded foams’ (types of surfaces embedded in R4) are equivalent to KV-solutions. In this talk, I’ll
give a brief overview of these two perspectives. Then, I’ll explain some joint work with Dancso and
Robertson where we constructed a map between the graded symmetry groups of these expansions.

HUI, Connie On Yu. Geometry of rod packings in the 3-torus
Speaker: Connie On Yu HUI (Monash University)
Time: 13:00 Wed 7 December

Place(s): Central Lecture Block 4

Author(s): Connie On Yu HUI

Rod packings in the 3-torus provide simpler descriptions of certain types of crystal structures in
chemistry. They can be viewed as links in the 3-torus, and tools from knot theory can be used to
study such structures. In this talk, the geometric structures of some existing rod packings and more
generalized families of link complements that are hyperbolic or Seifert fibred will be discussed.

Ibarra, Dionne. Changing the framing of links in 3-manifolds with properly embedded non-separating
2-spheres
Speaker: Dionne Ibarra (Monash University)
Time: 14:30 Thu 8 December

Place(s): Central Lecture Block 4

Author(s): Dionne Ibarra, Rhea Palak Bakshi, Gabriel Montoya-Vega, Jozef H. Przytycki, Deborah Weeks

We will discuss work on when it is possible to change the framing of knots and links via ambient isotopy
in orientable 3-manifolds by using McCullough’s results on generalized Dehn homeomorphisms. In
particular, we will discuss the generalization of P. Cahn, V. Chernov, and R. Sadykov’s work for
framed knots to framed links by showing that the only way of changing the framing of a link by
ambient isotopy in an oriented 3-manifold while preserving the underlying unframed link is when the
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manifold admits a properly embedded non-separating S2 and the link intersects it at one point or two
points from different components. We will end the talk with an example of what happens if the link
intersects the non-separating 2-sphere at three points and discuss the assumptions that were made in
the theorem that disregards similar cases.

Le Fils, Thomas. Periods of translation surfaces
Speaker: Thomas Le Fils (The University of Sydney)
Time: 14:00 Thu 8 December

Place(s): Central Lecture Block 4

Author(s): Thomas Le Fils

A translation surface is a surface obtained by gluing sides of polygons with translations. I will explain
how the datum of such a surface gives rise to a homomorphism of its fundamental group to the complex
numbers called its periods. I will then present a characterisation of the homomorphisms that arise as
periods of translation surfaces with prescribed conical angles.

Lin, Damian. The Virtual d-invariant: Computation and Significance
Speaker: Damian Lin (The University of Sydney)
Time: 16:30 Wed 7 December

Place(s): Central Lecture Block 4

Author(s): Hans Boden, Zsuzsanna Dancso, Damian Lin and Tilda Wilkinson-Finch

Knots and knot diagrams can be represented - primarily for computational use - as an ordered list of
crossings, known as the Gauss code. The Tait graph is a planar graph associated to a knot diagram,
which provides a gateway to a class of knot invariants: for example, the d-invariant, which distinguishes
alternating knots up to mutation (Greene 2010), is easily computable from the Tait graph. We present
an algorithm for computing the Tait graph of a knot directly from its Gauss code, which naturally
extends to (checkerboard colourable) virtual knots, or knots in thickened surfaces. This provides
input for computing (virtual) knot invariants from the Tait graph, which we have implemented for
the (virtual) d-invariant. We will discuss the theoretical significance of these computational results,
and open questions. This talk is based on joint work with Hans Boden, Zsuzsanna Dancso, and Tilda
Wilkinson-Finch.

Malliaras Gavrielatos, Thomas. A Reidemeister theorem for solid ribbon torus links in R4

Speaker: Thomas Malliaras Gavrielatos (The University of Sydney)
Time: 14:00 Tue 6 December

Place(s): Central Lecture Block 4

Author(s): Zsuzsanna Dancso, Thomas Malliaras Gavrielatos

Reidemeister-type theorems form a cornerstone of knot theory, as they enable the combinatorial study
of knots as equivalence classes of knot diagrams. In this talk I will outline a proof for a Reidemiester
theorem for solid ribbon torus links in R4. Ribbon torus links are embedded tori in R4, characterised
by the existence of a ”filling” so that the resulting immersed solid tori have only restricted, ”ribbon”
type singularities. For these objects, Reidemeister theorems are not yet known: the difficulty is the
combinatorial description of filling changes. Building on work by Audoux and others, we prove a
Reidemeister theorem for solid ribbon torus links (combinatorially described as welded links), where
the filling is included in the data. The proof relies on the construction of two inverse maps: the
enhanced Tube map from diagrams to solid ribbon links, and the Conn map from solid ribbon links
to diagrams. This talk is based on joint work with Zsuzsanna Dancso.

Nagy, Csaba. Homotopy equivalence and simple homotopy equivalence of manifolds
Speaker: Csaba Nagy (University of Glasgow)
Time: 14:00 Fri 9 December

Place(s): Central Lecture Block 4

Author(s): Csaba Nagy

A homotopy equivalence between finite CW-complexes is called simple if it is homotopic to a compo-
sition of elementary collapses and expansions. Lens spaces provide famous examples of manifolds that
are homotopy equivalent but not simple homotopy equivalent to each other, in all ≥ 3 odd dimensions.
However, no even-dimensional examples are known in the literature. We construct even-dimensional
manifolds that are homotopy equivalent (in fact h-cobordant) but not simple homotopy equivalent to
each other. More generally, we give a purely algebraic characterisation of groups G with the property
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that there exists a pair of manifolds with fundamental group G that are h-cobordant but not simple
homotopy equivalent. This is joint work with Johnny Nicholson and Mark Powell.

Purcell, Jessica. Bounding triangulation complexity for elliptic and sol manifolds
Speaker: Jessica Purcell (Monash University)
Time: 13:30 Thu 8 December

Place(s): Central Lecture Block 4

Author(s): Jessica Purcell

The triangulation complexity of a compact 3-manifold M is the minimal number of tetrahedra in any
triangulation of M. We compute triangulation complexity of elliptic and sol 3-manifolds, to within a
universally bounded multiplicative error. This is joint with Marc Lackenby.

Queffelec, Hoel. Skein positivity
Speaker: Hoel Queffelec (CNRS)
Time: 14:30 Fri 9 December

Place(s): Central Lecture Block 4

Author(s): Hoel Queffelec

Skein algebra for surfaces are natural generalizations of the Jones polynomial to thickened surfaces.
A nice feature is that they come with an interesting product, that has been conjectured by Fock,
Goncharov and Thurston to admit a positive basis. I will discuss how lifting skein algebras one level
up helps proving this positivity property.

Spreer, Jonathan. A Uniform Sampling Procedure for Abstract Triangulations of Surfaces
Speaker: Jonathan Spreer (The University of Sydney)
Time: 14:30 Wed 7 December

Place(s): Central Lecture Block 4

Author(s): Jonathan Spreer

In this talk, I will present a procedure to sample uniformly from the set of combinatorial isomorphism
types of balanced triangulations of surfaces — also known as graph-encoded surfaces. For a given
number of triangles n, the sample is a weighted set of graph-encoded surfaces with 2n triangles.
The sampling procedure relies on connections between graph-encoded surfaces and permutations, and
basic properties of the symmetric group.
I will present a number of experimental findings based on the analysis of 138 million runs of the
sampling procedure, producing graph-encoded surfaces with up to 280 triangles. Namely, some ex-
perimental results on the distribution of genera in the sample, and some data about the number of
triangulations with non-trivial symmetries.

This is joint work with Rajan Shankar

Su, Lecheng. Alternating Links on Non-orientable Surfaces
Speaker: Lecheng Su (Monash University)
Time: 16:00 Wed 7 December

Place(s): Central Lecture Block 4

Author(s): Lecheng Su

Alternating links are a well-studied class of links which satisfy nice geometric and topological prop-
erties. There have been several recent results extending such properties to alternating links lying on
closed orientable projection surfaces other than the 2-sphere. Less research has been done on how to
extend to non-orientable projection surfaces, since they have only one side, so that the ”up and down”
notion in the definition of alternating fails. In this talk, I will explain the notion of alternating links
with a projection on non-orientable surfaces and apply some techniques coming from 3-manifold topol-
ogy to the new projection. In the way, I will give examples to show how to adapt the old techniques
to fit in the new notions.

176



23. Visualisation and Mathematical Art

Licata, Joan. Sequences of rainbows (aka homotopies of Morse 2-functions on 3-manifolds)
Speaker: Joan Licata (Australian National University)
Time: 15:30 Wed 7 December

Place(s): John Goodsell LG19

Author(s): Joan Licata

Decomposing 3-manifolds into surfaces is a common technique in low-dimensional topology. Here, we
simultaneously consider two such foliations of a fixed three-manifold, which we represent as a sequence
of 1-dimensional foliations on the surface leaves of one of the decompositions. Things get interesting
when we allow one foliation to deform while fixing the other. We first observe what can happen and
then try to prove the existence of certain paths of deformations. This work is motivated by a problem
in contact geometry, but no background is required besides the colours of the rainbow (and a cheat
sheet for this will be provided). This work is joint with V Vértesi.

Mansfield, Daniel Francis. Mesopotamian Square Root Approximation by a Sequence of Rectangles
Speaker: Daniel Francis Mansfield (University of New South Wales)
Time: 16:30 Wed 7 December

Place(s): John Goodsell LG19

Author(s): Daniel Francis Mansfield

The ancient Mesopotamians could estimate the square root of 2 with impressive precision, yet there
is some mystery surrounding how this computational feat was achieved. We reconstruct their approx-
imation exactly using geometric techniques and contemporary reciprocal approximation.

Skerritt, Matthew Paul. Awards in the CARMA-MATRIX Maths/Art Poster Competition
Speaker: Matthew Paul Skerritt (RMIT University)
Time: 16:00 Wed 7 December

Place(s): John Goodsell LG19

Author(s): Matthew Paul Skerritt and Judy-anne Osborn

This is the third year of the annual CARMA Maths/Art Poster Competition, now renamed the
CARMA-MATRX Maths Art/Poster Competition, which has drawn entries from across the country.
Selected entries from 2022 will be displayed physically at Matrix, Creswick in 2023. This year’s entries
will be unveiled and winners announced in this session! The event has three categories: Maths Art,
Maths Outreach Poster, and Maths Research Poster. For more details on the competition and a look
at previous year’s prizewinners, see https://carma.newcastle.edu.au/art/gallery/competition/ .

Smith-Miles, Kate. Optimal construction of montages from mathematical functions on a spectrum of
order-disorder preference
Speaker: Kate Smith-Miles (The University of Melbourne)
Time: 13:30 Wed 7 December

Place(s): John Goodsell LG19

Author(s): Kate Smith-Miles and Mario Andres Munoz Acosta

We previously generated diverse mathematical functions that are difficult for optimization algorithms.
Represented as 2D contour plots, each image depicts a ’blue river’ running through an intricate
landscape. This paper describes the challenge of constructing an aesthetic montage of these images.
A survey revealed a spectrum of tastes, divergent in preference from order to disorder, considering the
structure created by connecting these ’blue rivers’. A new artwork, Negentropy Triptych, was created
to depict this spectrum by manually swapping images from a random arrangement, guided by human
eye to enhance or destroy the structure. An optimization algorithm automates the process, with the
results of its efforts to emulate the artistic vision presented and discussed. The challenges faced by
the algorithm, despite exploring several objective functions, highlight the difficulties of capturing the
goals that a human decision-maker can easily achieve. Therefore, machine learning of these goals is a
promising future direction.
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Wilkins, Chloe. An alternative approach to complex analysis through a study of phase portraits
Speaker: Chloe Wilkins (The University of Newcastle)
Time: 14:30 Wed 7 December

Place(s): John Goodsell LG19

Author(s): Chloe Wilkins

An important point of study within the field of complex analysis is properties of functions in the
complex plane and on compact surfaces. A useful technique for visualising the nature of these functions
is through plots called ‘phase portraits’. Here we explore the properties of two families of contours
present on phase portraits and demonstrate how these provide insight into the local behaviour of
functions in the complex plane. These observations lead us naturally to alternative proofs of some
well-known theorems such as Liouville’s Theorem and the Fundamental Theorem of Algebra, as well
as some basic results on meromorphic and elliptic functions.
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