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Students will learn to be able to write a number of basic
mathematical theorems and construct their proofs using a
~ |formalized language which can be checked for logical
correctness with a mechanized (computerized) proof checker.
S, s, s, TS
Students will learn the basic notions and techniques for
formalizing concepts that can be used to describe software
< |and hardware systems and study how to construct logical
proofs to verify specific conditions and characteristics
of the systems.
2 Lectures and tutorials will be given on:
+ descriptions of mathematical concepts in natural language
+ introduction to mathematical formalizations
+ formalizations of theorems
+ proof design
+ mechanized proof checking
A3) 1. Introduction
2. Definitions, theorems
3. Descriptions of definitions in natural language
4_ Descriptions of theorems in natural language
5. Theorems and proof descriptions
6. Comparing mathematical definitions in natural and formalized languages
7. Comparing mathematical theorems in natural and formalized languages
8. Formatting mathematical definitions for mechanical processing (predicates)
9. Formatting definitions (operators)
10. Formatting definitions (attributes)
11. Explaining proof strategies
12. Sketching proof skeletons (universal quantifiers, implications, equivalence)
13. Mechanized proof assistants
14. Checking proof skeletons
15. Constructing proofs for mechanical processing
16. Class review for final exercise
O] Grading will be based on the completion of assignments (60%) for checking the student"s
understanding of the basic concepts of writing definitions, theorems, and proofs using formal
and natural languages and a final report (40%) demonstrating the students understanding of the
differences between proof checking done by humans and by machines using concrete examples.
To qualify for a grade, all exercises must be completed.
5) Assignments (60%): to check the student®s understanding of the basic concepts of writing
definitions, theorems, and proofs using formal and natural languages
Final report (40%): to check the student®s understanding of the differences between proof
checking done by humans and by machines and ability to explain
the differences using concrete examples
(6) Weekly exercises should be completed at least two days before the next class meeting or by the
specified deadlines.
@) The main language for the course will be English.
Students will need a PC to do mechanical checking of their proof texts before submission to the
instructor.
() Instructor contact e-mail: pauline@cs.shinshu-u.ac.jp
)

None.

To be announced, as needed.




