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Logic, as the first fundamental discipline in the fields of science and technology recommended by UNISCO, is the most
important theoretical foundation for many disciplines, including mathematics, computer science, and intelligent science.
The course "Introduction to Mathematical Logic" gives students an elementary introduction to the basic concepts,
principles, methodology and important results of mathematical logic. It provides a good foundation for students to study
modern logic and its application in depth, and also provides students with basic qualities of using logic methodology for
further study and research of theoretical subjects in various disciplines. However, students interested in engineering and
technical jobs in the future need not take this course, because this course is a quite theoretical one.

The teaching objectives of the course "Introduction to Mathematical Logic" are: (1) Let students know the essence,
purpose, basic assumptions, scope, and methodology of logic. (2) Let students know the essence, purpose, basic
assumptions, scope, and application fields of classical mathematical logic. (3) Let students be familiar with the
propositional calculus in classical mathematical logic. (4) Let students be familiar with the first-order predicate calculus in
classical mathematical logic. (5) Let students know the limitations of classical mathematical logic and some classical
conservative expansions and non-classical alternates of classical mathematical logic.
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The learning outcomes of the course "Introduction to Mathematical Logic" is as follows: (1) When students encounter any
problem, they can identify those logic-related elements in the problem by applying the logic knowledge learned in this
course, and therefore, they can avoid or minimize logical mistakes based on the logic knowledge learned in this course.
(2) Students can use classical mathematical logic to formally represent knowledge in the empirical field and construct
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formal theories in the empirical field. (3) Students can use classical mathematical logic and automatic reasoning/proof
tools to solve reasoning/proof problems in the empirical field. (4) Students can clearly identify those difficult issues in the
empirical field application that are due to the limitations of classical mathematical logic. (5) Students can further study
various branches of modern logic and their applications based on the knowledge acquired in this course.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

32 hours in total. 2 hours lecture for each week. Corresponding to the following sections:

1. Guidance and Mathematical Preliminaries

2. Logic: What Is It and Why Study 1t?

3. Basic Concepts of Logic: Reasoning, Proving, Discovery, Prediction, Argument, Deduction, Induction, and Abduction
4. Basic Concepts of Logic: Truth, Validity, and Fallacies

5. The Notion of a Conditional: The Heart of Logic

6. Logic: What Is It All About? (Mathematical Logic and Various Philosophical Logics)

7. Formal Logic Systems and Formal Theories: Model (Semantic) Theory and Proof (Syntactic) Theory
8. Formal (Object) Language of Classical Propositional Calculus (CPC) and Model Theory for CPC

9. Hilbert Style Formal System for CPC and Its Soundness and Completeness

10. Other Formal Systems for CPC

11. Formal (Object) Language of Classical First Order Predicate Calculus (CFOPC)

12. Model Theory for CFOPC

13. Hilbert Style Formal System for CFOPC and Its Soundness and Completeness

14. Other Formal Systems for CFOPC

15. Limitation of Formal Systems: Gddel's Incompleteness Theorems

16. High-Order Logic Systems
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b R e 2% %R Textbook and Supplementary Readings

. M. Copi and C. Cohen, “Introduction to Logic,”Routledge, 2019 (with V. Rodych) (15th Edition).
. P. J. Hurley, “A Concise Introduction to Logic,” Wadsworth, 2016 (with L. Watson) (13th Edition).
o G. Restall, “Logic: An Introduction,” Routledge, 2006.

o G. Priset, “Logic: A Very Short Introduction,” Oxford University Press, 2000.

o E. Mendelson, “Introduction to Mathematical Logic,” Chapman & Hall, 2015 (6th Edition).

. R. M. Smullyan, “A Beginner’s Guide to Mathematical Logic,” Dover Publications, 2014.

. M. Ben-Ari, “Mathematical Logic for Computer Science,” Springer, 2012 (3rd Edition).

. W. Routenberg, “A Concise Introduction to Mathematical Logic,” Springer, 2010 (3rd Edition).

. S. Reeves and M. Clarke, “Logic for Computer Science,” Addison-Wesly, 1990-2003.
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