This course

1. Logic and proofs

2. Functional programming

3. Program verification

e Using the Coq proof assistant

e Curry-Howard correspondence
—proofs = purely functional programs
—bridge between logic and computer science



Next steps

* Software Foundations and other Coq books
 More about the Curry-Howard correspondence

* More about functional programming

* Verifying programs with side-effects in F*



Volume 1: Logical Foundations

— More exercises: advanced, optional

Software Foundations

— More chapters: Regular expressions, While programs, Lexing
and Parsing, More automation, Extracting ML from Coq

Vo
Vo
Vo

ume 2: Programming Language Foundations
ume 3: Verified Functional Algorithms
ume 4: QuickChick: Property-Based Testing in Coq

https://softwarefoundations.cis.upenn.edu



https://softwarefoundations.cis.upenn.edu/

Other Coq books, more advanced

 Adam Chlipala (MIT):
— Certified Programming with Dependent Types

— Formal Reasoning About Programs

* |llya Sergey (Yale-NUS College):

— Programs and Proofs -- Mechanizing
Mathematics with Dependent Types

Mdthematical
Components

* Assia Mahboubi and Enrico Tassi (Inria)
— Mathematical Components book



http://adam.chlipala.net/cpdt
http://adam.chlipala.net/frap
https://ilyasergey.net/pnp/
https://math-comp.github.io/mcb/

More about the Curry-Howard correspondence
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Phil Wadler's Propositions as Types paper '

— various talks available online too

e Xavier Leroy's College de France course

— Programmer = démontrer ?
La correspondance de
Curry-Howard aujourd'hui



https://homepages.inf.ed.ac.uk/wadler/papers/propositions-as-types/propositions-as-types.pdf
https://www.youtube.com/watch?v=aeRVdYN6fE8
https://www.youtube.com/watch?v=IOiZatlZtGU
https://www.college-de-france.fr/site/xavier-leroy/course-2018-2019.htm

More about functional programming

* OCaml MOOC -- Classes Start: 22 September 2019

e Book: Real World OCaml,
Functional Programming
for the Masses

Real World

Yaron Minsky, Anil Madhavapeddy
& Jason Hickey



https://www.fun-mooc.fr/courses/course-v1:parisdiderot+56002+session04/about
https://realworldocaml.org/

Verifying programs with side-effects in F*

* Functional programming language with effects

— like OCaml, Haskell, F#, ...

* Semi-automated verification system using SMT

— like Dafny, FramaC, Why3, ...

e Expressive core based on dependent type theory

— like Coq, Agda, Lean, ...

https://fstar-lang.org



https://fstar-lang.org/
https://fstar-lang.org/

