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correctness of programs, model checking, term rewriting system, hierarchical neural networks, kernel methods, support vector machines
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The objective of this course is to deepen the understandings of the theory and technologies for (1) the intelligent methods for software
development and (2) the elements of intelligent software. More precisely, we first study the methods for automated verification of computer
programs and intelligent software development, based on the theories of sequential programs, concurrent systems, and functional programs
developed in the field of software engineering. Then we study the elements of intelligent software such as neural networks, support vector
machines, and information organization, based on the theories of machine learning and other technologies developed in the field of artificial
intelligence.
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Students will be able to describe the general concepts of the correctness of sequential programs and explain the related techniques.
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Students will be able to describe the general concepts of the model checking for concurrent programs and explain the related techniques.
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Students will be able to describe the general concepts of the term rewriting system for functional programs and explain the related techniques.
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Students will be able to describe the general concepts of hierarchical neural networks and explain the related techniques.

S —FIAELYIR— I F—< L O EE IR, E ORI AR TED,

Students will be able to describe the general concepts of support vector machines and explain the related techniques.
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Students will be able to use machine learning for simple tasks and evaluate the results.
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Correctness of sequential programs (1) Principles of correctness proof
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Correctness of sequential programs (2) Hoare logic
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Model checking (1) Concurrent systems and model checking
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Term rewriting systems (1) Algebraic specification and term rewriting
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Term rewriting systems (2) Termination
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Introduction to machine learning: generalization and regularization
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Hierarchical neural networks (1) network structure and inference
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Hierarchical neural networks (2) backpropagation learning
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Kernel methods
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Support vector machines
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Information organization and machine learning
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Information retrieval and machine learning
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Students are required to study pre—distributed materials and solve the given problems before and after the classes, respectively. On average,
about four hours will be needed for each class.
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Evaluation is based on the reports, the final examination, and the attendance.
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Original materials will be distributed in the classes. Students wishing to study more about program verification are adivsed to read the books 1) and
2) in the Reading List below. Machine learning sections refer to the books 3), 4) and 5) in the Reading List.

SEERISERIE Reading List

1) Rigorous Software Development: An Introduction to Program Verification,” Jose Bacelar Almeida, et al. : Springer, 2011
2) Term Rewriting and All That,”Franz Baader, et al.: Cambridge University Press, 1998
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5) Pattern Recognition and Machine Learning,”'C. M. Bishop: Springer, 2006
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http://kussharo.complex.ist.hokudai.ac.jp/
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Basic knowledge on programming, logic, linear algebra, probability, and statistics is needed.




