Logic and operator algebras

Bradd Hart and llijas Farah

July 2, 2013

Bradd Hart and llijas Farah USRP Fields



Who are the supervisors?

@ llijas Farah, Professor, York University: research in
mathematical logic and set theory

Bradd Hart and llijas Farah USRP Fields



Who are the supervisors?

@ llijas Farah, Professor, York University: research in
mathematical logic and set theory

@ Bradd Hart, Professor, McMaster University: research in
mathematical logic and model theory

Bradd Hart and llijas Farah USRP Fields



Who are the supervisors?
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@ For the operator algebra part, there are plenty of local
experts
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What is the project?

Study those problems about operator algebras that might be
susceptible to logical attack. For example: J
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algebra, see if any progress can be made by studying its
theory.
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What is the project?

Study those problems about operator algebras that might be
susceptible to logical attack. For example: J

@ Instead of studying the isomorphism type of a given
algebra, see if any progress can be made by studying its
theory.

@ In terms of invariants for an algebra, can model theoretic
information about things like types help at all?

@ Does studying the abstract complexity of a problem give
you insight into where to look for solutions of problems
about operator algebras?
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dimensional Hilbert space.

@ In the past two years, students have worked on parts of
this problem making headway on a problem about the
asymptotic behaviour of matrix algebras and omitting types
in certain classes of operator algebras.
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What does any of this mean?

For those who have seen some logic, here one means the
theory in continuous logic of the given algebra.

What is an operator algebra?

M, (C) is the collection of all operators on n-space; we will
study certain algebras of operators acting on an infinite
dimensional Hilbert space.

In the past two years, students have worked on parts of
this problem making headway on a problem about the
asymptotic behaviour of matrix algebras and omitting types
in certain classes of operator algebras.

Last year’s project led to a publishable research paper.

Bradd Hart and llijas Farah USRP Fields



What do we have to know?

@ It would be great if you had at least one really good course
on each of linear algebra, analysis and abstract algebra
under your belt.
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What do we have to know?

@ It would be great if you had at least one really good course
on each of linear algebra, analysis and abstract algebra
under your belt.

@ It would help if you knew some basic logic - ordinary
discrete first order logic would be fine.

@ Some basic topology will come in handy.

Bradd Hart and llijas Farah USRP Fields



What will we learn?

@ There are two levels on which you could ask this question:
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@ Generically, you will learn how to tackle a research
problem in mathematics - learn what you need to in one
area to apply it in another, focus on the problem and don’t
get lost in the details, etc.
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What will we learn?

@ There are two levels on which you could ask this question:

@ Generically, you will learn how to tackle a research
problem in mathematics - learn what you need to in one
area to apply it in another, focus on the problem and don’t
get lost in the details, etc.

@ Specifically, you will learn some very modern logic and
how it interacts with other areas of mathematics.
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