
Geometry via Logic: References

January - March 2019

Category Theory:

• References:

– Category Theory, Steve Awodey.

– Lecture Notes: Introduction to Categorical Logic, Steve Awodey.
pdf

– Handbook of Categorical Algebra, Volume 1, Francis Borcuex.

– Introduction to Category Theory and Categorical Logic, Thomas
Streicher. pdf

• Video Lectures:

– Oregon Programming Languages Summer School, Category The-
ory, Steve Awodey. summer school website

• Expository Works:

– From a Geometrical Point of View, Jean-Pierre Marquis.

– Tool and Object: A History and Philosophy of Category Theory,
Ralph Krömer.

Theory of Locales:

• References:

– Stone Spaces, Peter Johnstone.

– Topology via Logic, Steve Vickers.

– Frames and Locales: Topology without points, Jorge Picado, Aleš
Pultr.
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http://www.andrew.cmu.edu/user/awodey/SummerSchool/notes.pdf
https://www2.mathematik.tu-darmstadt.de/~streicher/CTCL.pdf
https://www.cs.uoregon.edu/research/summerschool/summer12/curriculum.html


– Handbook of Categorical Algebra, Volume 3, Francis Borcuex.

– Sheaves in Geometry and Logic - A first introduction to topos
theory, S. Mac Lane, I. Moerdijk.

– Sketches of an Elephant: A Topos Theory Compendium, Peter
Johnstone.

• Expository Works:

– The Point of Pointless Topology, Peter Johnstone. pdf

– Locales and Toposes as Spaces, Steve Vickers. pdf

– Topology via Constructive Logics, Steve Vickers. pdf

Constructive Mathematics and Categorical Logic:

• References:

– Intuitionistic Logic, Dirk van Dalen. pdf

– Constructivism in Mathematics, an introduction. Studies in Logic
and the Foundations of Mathematics, Volumes 1, 2, A.S. Troelstra,
D. van Dalen.

– Introduction to Constructive Logic and Mathematics, Thomas
Streicher. pdf

– Handbook of Categorical Algebra, Volume 2, Francis Borceux.

– Regular Categories and Regular Logic, Carsten Butz. pdf

– Categorical Logic, Jacob Lurie. course website

item

Sketches of an Elephant: A Topos Theory Compendium, Peter
Johnstone.

– Theories, Sites, Toposes: Relating and studying mathematical
theories, Olivia Caramello.

– Introduction to Higher-Order Categorical Logic, J. Lambek, P. J.
Scott.

– Categorical Logic and Type Theory, Bart Jacobs.

• Expository Works:

– The Weird and Wonderful World of Constructive Mathematics,
Michael Shulman. pdf
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https://pdfs.semanticscholar.org/090f/c551e6219ff1891620d0ffb19f0665443ba9.pdf
https://www.cs.bham.ac.uk/~sjv/LocTopSpaces.pdf
https://www.cs.bham.ac.uk/~sjv/tvcl.pdf
https://pdfs.semanticscholar.org/1e75/6d625d4cf2d91f69149b3d5a1f2d07fe4b2f.pdf
https://www2.mathematik.tu-darmstadt.de/~streicher/CLM/clm.pdf
https://www.brics.dk/LS/98/2/BRICS-LS-98-2.pdf
http://www.math.harvard.edu/~lurie/278x.html
https://home.sandiego.edu/~shulman/papers/rabbithole.pdf


– Five Stages of Accepting Constructive Mathematics, Andrej Bauer.
pdf

Topos Theory:

• References:

– Topoi: The Categorical Analysis of Logic, Robert Goldblatt.

– Elementary Categories, Elementary Toposes, Colin McLarty.

– Sheaves in Geometry and Logic - A first introduction to topos
theory. S. Mac Lane, I. Moerdijk.

– Handbook of Categorical Algebra, Volume 3, Francis Borcuex.

– Sketches of an Elephant: A Topos Theory Compendium, Peter
Johnstone.

– Topos Theory, Peter Johnstone.

– Theories, Sites, Toposes: Relating and studying mathematical
theories, Olivia Caramello.

– Topos Theory, I. Moerdijk, J. van Oosten. pdf

– Introduction to Category Theory and Categorical Logic, Thomas
Streicher. pdf

– Tripos Theory, Andrew Pitts. pdf

– Realizability Toposes, Stijn Vermeeren. pdf

– Realizability: An Introduction to Its Categorical Side, Jaap van
Oosten.

– Introduction to Higher-Order Categorical Logic, J. Lambek, P. J.
Scott.

– Categorical Logic and Type Theory, Bart Jacobs.

• Video Lectures:

– Topos l’IHES, Andre Joyal’s and Olivia Caramello’s Lectures.
YoTube video

– Toposes in Como 2018, Francis Borceux’s, Olivia Caramello’s and
Laurent Lafforgrue’s Lectures. YoTube video

– Topos theory and Logic Seminar, Daniel Murfet. seminar website

• Expository Works:
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http://www.ams.org/journals/bull/2017-54-03/S0273-0979-2016-01556-4/S0273-0979-2016-01556-4.pdf
https://www.staff.science.uu.nl/~ooste110/syllabi/toposmoeder.pdf
https://www2.mathematik.tu-darmstadt.de/~streicher/CTCL.pdf
https://www.dpmms.cam.ac.uk/~martin/Research/Pub71-80/hjp80.pdf
https://stijnvermeeren.be/download/mathematics/essay.pdf
https://www.youtube.com/playlist?list=PLx5f8IelFRgFjhhrWWl96sRSClcG5YIx6
https://www.youtube.com/playlist?list=PLh_3Q6ZRqWs0LBptMGClJ8OArR0fBT6Pp
http://therisingsea.org/post/seminar-ch


– From a Geometrical Point of View, Jean-Pierre Marquis.

– An Informal Introduction to Topos Theory, Tom Leinster. pdf

– Locales and Toposes as Spaces, Steve Vickers. pdf

– Topology via Constructive Logics, Steve Vickers. pdf

– Synthetic Differential Geometry, Michael Shulman. pdf

– Motivation for Sheaves, Cohomology and Higher Stacks. nLab

*Higher Categories, Homotopy Theory and Type Theory:

• References:

– Lecture Notes on Type Theory, Erik Palmgren. pdf

– Intuitionistic Type Theory, Per Martin-Löf. pdf

– Introduction to Homotopy Theory. nLab

– Abstract Homotopy and Simple Homotopy Theory, K. H. Kamps,
Timothy Porter.

– Homotopy Theories and Model Categories, W. G. Dwyer, J. Spalin-
ski. pdf

– Model Categories, Mark Hovey. pdf

– Higher Categories and Homotopical Algebra, D. Cisinski. pdf

– A Short Course on ∞-Categories, Moritz Groth. pdf

– Homotopy Type Theory: Univalent Foundations of Mathematics,
Univalent Foundations Program.

– Tutorial on Homotopy Type Theory, Young Set Theory, Copen-
hagen, 2016, Nicola Gambino. web

• Video Lectures:

– Advanced Topics in Programming Languages, Robert Harper. course
website or YouTube video

• Expository Works:

– Naive Type Theory, Thorsten Altenkirch. YouTube video

– A tutorial in Leeds (July 2016) presenting univalent type theory,
Thierry Coquand. Coquand’s Homepage
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https://arxiv.org/pdf/1012.5647.pdf
https://www.cs.bham.ac.uk/~sjv/LocTopSpaces.pdf
https://www.cs.bham.ac.uk/~sjv/tvcl.pdf
https://home.sandiego.edu/~shulman/papers/sdg-pizza-seminar.pdf
https://ncatlab.org/nlab/show/motivation+for+sheaves%2C+cohomology+and+higher+stacks
http://staff.math.su.se/palmgren/lecturenotesTT.pdf
https://archive-pml.github.io/martin-lof/pdfs/Bibliopolis-Book-retypeset-1984.pdf
https://ncatlab.org/nlab/show/Introduction+to+Homotopy+Theory
http://folk.uio.no/paularne/SUPh05/DS.pdf
http://web.math.rochester.edu/people/faculty/doug/otherpapers/hovey-model-cats.pdf
http://www.mathematik.uni-regensburg.de/cisinski/CatLR.pdf
https://www.math.ru.nl/~mgroth/preprints/groth_scinfinity.pdf
http://www1.maths.leeds.ac.uk/~pmtng
https://scs.hosted.panopto.com/Panopto/Pages/Sessions/List.aspx#folderID=%2207756bb0-b872-4a4a-95b1-b77ad206dab3%22
https://scs.hosted.panopto.com/Panopto/Pages/Sessions/List.aspx#folderID=%2207756bb0-b872-4a4a-95b1-b77ad206dab3%22
https://www.youtube.com/playlist?list=PLpIxOj-HnDsNhhk2XdJ31MuvDsTa6LECo
https://www.youtube.com/watch?time_continue=1&v=bNG53SA4n48
http://www.cse.chalmers.se/~coquand/


– An Introduction to Univalent Foundations for Mathematicians,
Daniel. R. Grayson. pdf

– Homotopy Type Theory: A synthetic approach to higher equali-
ties, Michael Shulman. pdf

– An Introduction to n-Categories, John Baez. pdf

– For a very gentle introduction to notions of higher categories, try
The Tale of n-Categories, which begins in “week73” of This Week’s
Finds and goes on from there... keep clicking the links. (Excerpted
from nLab.)

General Expository Works:

• The Uses and Abuses of the History of Topos Theory, Colin McLarty.
pdf

• Physics, Topology, Logic and Computation: A Rosetta Stone, John
Baez, Mike Stay. pdf

• Numbers Can Be Just What They Have To, Colin McLarty. web

• The Last Mathematician from Hilbert’s Göttingen: Saunders Mac Lane
as Philosopher of Mathematics, Colin McLarty. web

• Theology and its Discontents: David Hilbert’s Foundation Myth for
Modern Mathematics, Colin McLarty. pdf

• Emmy Noether’s “Set Theoretic” Topology: From Dedekind to the
First Functors, Colin McLarty. pdf

• Colin McLarty, Grothendieck’s 1973 Topos Lectures, Sminaire Lectures
Grothendieckiennes. YouTube video

• New Variations on the Notion of Topos, Andre Joyal. YoTube video

• Logic and Topology, Thierry Coquand. YoTube video

• Using the Internal Language of Toposes in Algebraic Geometry, Ingo
Blechschmidt. pdf, YoTube video. (For a more detailed exposition, see
his PhD thesis at pdf)

• Three Mutations of Topos Theory, Andre Joyal. YoTube video

Must Read/Must Watch
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https://arxiv.org/pdf/1711.01477.pdf
https://arxiv.org/pdf/1601.05035.pdf
https://arxiv.org/pdf/q-alg/9705009.pdf
http://math.ucr.edu/home/baez/week73.html#tale
https://ncatlab.org/nlab/show/infinity-category
https://academic.oup.com/bjps/article-abstract/41/3/351/1461269?redirectedFrom=fulltext
https://arxiv.org/pdf/0903.0340.pdf
https://www.jstor.org/stable/2215789?seq=1#page_scan_tab_contents
https://academic.oup.com/bjps/article-abstract/58/1/77/1491831?redirectedFrom=fulltext
https://webusers.imj-prg.fr/~michael.harris/theology.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.499.2397&rep=rep1&type=pdf
https://www.youtube.com/watch?v=5AR55ZsHmKI
https://www.youtube.com/watch?v=qmCh9KwrQq8&list=PLx5f8IelFRgFjhhrWWl96sRSClcG5YIx6&index=20&t=0s
https://www.youtube.com/watch?v=sOvQEzYGb-c&t=0s&list=PLx5f8IelFRgFjhhrWWl96sRSClcG5YIx6&index=18
https://github.com/iblech/internal-methods/blob/master/slides-ihes2015.pdf
https://www.youtube.com/watch?v=7S8--bIKaWQ&t=1700s
https://rawgit.com/iblech/internal-methods/master/notes.pdf
https://www.youtube.com/watch?v=SLmTkUik6-0


• References and Video Lectures:

– Lecture Notes: Introduction to Categorical Logic, Steve Awodey.
pdf

– Intuitionistic Logic, Dirk van Dalen. pdf

– Handbook of Categorical Algebra, Volume 3, Francis Borcuex.

– Topos l’IHES, Andre Joyal’s and Olivia Caramello’s Lectures.
YoTube video

– Toposes in Como 2018, Francis Borceux’s Lectures. YoTube video

– Lecture Notes on Type Theory, Erik Palmgren. pdf

– Homotopy Type Theory: Univalent Foundations of Mathematics,
Univalent Foundations Program.

– Advanced Topics in Programming Languages, Robert Harper. course
website or YouTube video

• Expository Works:

– Five Stages of Accepting Constructive Mathematics, Andrej Bauer.
pdf

– The Point of Pointless Topology, Peter Johnstone. pdf

– Motivation for Sheaves, Cohomology and Higher Stacks. nLab

– An Informal Introduction to Topos Theory, Tom Leinster. pdf

– The Uses and Abuses of the History of Topos Theory, Colin McLarty.
pdf

– From a Geometrical Point of View, Jean-Pierre Marquis.

– Synthetic Differential Geometry, Michael Shulman. pdf

– An Introduction to Univalent Foundations for Mathematicians,
Daniel. R. Grayson. pdf

– An Introduction to n-Categories, John Baez. pdf

– Emmy Noether’s “Set Theoretic” Topology: From Dedekind to
the First Functors, Colin McLarty. pdf

– Colin McLarty, Grothendieck’s 1973 Topos Lectures, Sminaire
Lectures Grothendieckiennes. YouTube video

– Physics, Topology, Logic and Computation: A Rosetta Stone,
John Baez, Mike Stay. pdf
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http://www.andrew.cmu.edu/user/awodey/SummerSchool/notes.pdf
https://pdfs.semanticscholar.org/1e75/6d625d4cf2d91f69149b3d5a1f2d07fe4b2f.pdf
https://www.youtube.com/playlist?list=PLx5f8IelFRgFjhhrWWl96sRSClcG5YIx6
https://www.youtube.com/playlist?list=PLh_3Q6ZRqWs0LBptMGClJ8OArR0fBT6Pp
http://staff.math.su.se/palmgren/lecturenotesTT.pdf
https://scs.hosted.panopto.com/Panopto/Pages/Sessions/List.aspx#folderID=%2207756bb0-b872-4a4a-95b1-b77ad206dab3%22
https://scs.hosted.panopto.com/Panopto/Pages/Sessions/List.aspx#folderID=%2207756bb0-b872-4a4a-95b1-b77ad206dab3%22
https://www.youtube.com/playlist?list=PLpIxOj-HnDsNhhk2XdJ31MuvDsTa6LECo
http://www.ams.org/journals/bull/2017-54-03/S0273-0979-2016-01556-4/S0273-0979-2016-01556-4.pdf
https://pdfs.semanticscholar.org/090f/c551e6219ff1891620d0ffb19f0665443ba9.pdf
https://ncatlab.org/nlab/show/motivation+for+sheaves%2C+cohomology+and+higher+stacks
https://arxiv.org/pdf/1012.5647.pdf
https://academic.oup.com/bjps/article-abstract/41/3/351/1461269?redirectedFrom=fulltext
https://home.sandiego.edu/~shulman/papers/sdg-pizza-seminar.pdf
https://arxiv.org/pdf/1711.01477.pdf
https://arxiv.org/pdf/q-alg/9705009.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.499.2397&rep=rep1&type=pdf
https://www.youtube.com/watch?v=5AR55ZsHmKI
https://arxiv.org/pdf/0903.0340.pdf

