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“The theory of computation” studies the nature of computation and various properties of computation. It is the core
theoretical foundation of Computer Science, Intelligent Science, and Artificial Intelligence. The teaching objectives of the
course "The Theory of Computation" are: (1) On the computability theory, through strictly defined computation models
let students know what computation is, what can and cannot be computed in principle. (2) On the computational
complexity theory, let students know the influence of computation model on computational complexity, the computational
time complexity, the computational space complexity, and the classification of computational difficulty. (3) On
applications of the theory of computation in engineering practices, let students know the computational complexity of
various classical algorithms.
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The learning outcomes of the course "The Theory of Computation" are as follows: (1) When students encounter any
problem, they can use the knowledge learned in this course to identify whether the problem is computable (decidable)
or not. (2) When students encounter any computable (decidable) problem, they can analyze and evaluate which
computational complexity class the problem belongs to by virtue of the knowledge learned in this course. (3) Students
can further study and investigate advanced problems in the theory of computation.
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32 hours in total. 2 hours lecture for each week. Corresponding to the following sections:
. Guidance and Mathematical Preliminaries
. Enumerability and Diagonalization
. Finite Automata and Regular Languages

. Context-Free Languages

. Computation: Turing-Decidability
. Computation: Turing-Reducibility

1
2
3
4
5. Computation: Turing Machines
6
7
8. Computation: Recursive Functions
9

. Computation: Recursive Sets and Relations
10. Equivalent Definitions of Computability
11. Advanced Topics in Computability Theory
12. Computational Complexity
13. Time Complexity
14. Space Complexity
15. Intractability
16. Advanced Topics in Complexity Theory
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. M. Sipser, “Introduction to the Theory of Computation,” Cengage Learning, 2013 (3rd Edition).
. G. S. Boolos, J. P. Burgess, and R. C. Jeffrey, “Computability and Logic,” 2007 (5th Edition).
. P. Linz, “An Introduction to Formal Languages and Automata,” Jones & Bartlett Learning, 2017 (6th Edition).
o R. Weber, “Computability Theory,” AMS, 2012.
. J. C. Martin, “Introduction to Languages and the Theory of Computation,” McGraw-Hill, 2011 (4th Edition).
. S. Homer and A. L. Selman, “Computability and Complexity Theory,” Springer, 2011 (2nd Edition).
o M. Fernandez, “Models of Computation -- An Introduction to Computability Theory,” Springer, 2009.
. J. E. Hopcroft, R. Motwani, and J. D. Ullman, “Introduction to Automata Theory, Languages, and Computation,”
2007 (3rd Edition).
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