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СИЛЛАБУС

7 семестр 2017-2018 уч. год

Академическая информация о курсе

	Код дисциплины
	Название дисциплины
	Тип
	Кол-во часов в неделю
	Кол-во кредитов
	ECTS

	
	
	
	Лек
	Практ
	Лаб
	
	

	
	Differential games
	
	2
	1
	
	3
	

	Лектор

   
	Серовайский С.Я., д.ф.-м.н., проф.

	Офис-часы
	По расписанию

	e-mail
	serovajskys@mail.ru 

	
	

	Телефоны 
	+7 701 8315197

	Аудитория 


	

	Ассистент

   
	ФИО, уч.степень, уч. звание.


	Офис-часы
	

	e-mail
	E-mail: 


	
	

	Телефоны 
	Телефон: 


	Аудитория 


	


	Академическая презентация курса
	Тип учебного курса: …

Цель курса: Practical solving of inverse problems  


	Пререквизиты 
	Mathematical physics equations, functional analysis, differential equations, numerical methods

	Постреквизиты
	Special courses

	Информационные ресурсы 
	Учебная литература:
1. Кабанихин С.И. Обратные и некорректные задачи. – Новосибирск, Сибирское научное изд-во, 2009.
2. Серовайский С.Я. Оптимизация и дифференцирование. – Алматы, Prinr-S, 2006.

3. Serovajsky S. Practical Course of the Optimal Control Theory with Examples. – Almaty, Қазақ университеті, 2011.
4. Алексеев В. М., Тихомиров В. М., Фомин С. В. Оптимальное управление. – М., Наука, 1979. 

5. Kirk D. E. Optimal Control Theory: An Introduction. – New Jersey, Englewood Cliffs, 2004. http://www.amazon.com/Optimal-Control-Theory-Introduction-Engineering/dp/0486434842
6. Serovajsky S. Optimization and differentiation. – London, CRC Press, 2017.

	Академическая политика 
	Правила академического поведения: 
Академические ценности:



	Политика оценивания и аттестации
	Критериальное оценивание: 
Суммативное оценивание: 



Календарь реализации содержания учебного курса:
	week
	subject
	Hours
	maximal mark

	1


	Lecture 1. Conception of inverse problems. Examples: the fall of the body, the synthesis of the hydrochloric acid, “the predator-prey” model. Direct and inverse problems. Basic idea of solving of the inverse problems. Well-posedness of problems.
	2
	0

	
	Practical work 1. Examples of easiest inverse problems.
	1
	3

	
	Homework 1. Examples of easiest inverse problems.
	1
	10

	2
	Lecture 2. Minimization of functions. Stationary condition. Gradient method.
	2
	1

	
	Practical work 2. Minimization of functions.
	1
	3

	
	Homework 2. Minimization of functions.
	1
	10

	3


	Lecture 3. Differentiation of functionals. Gateaux derivative. Examples. 
	1
	2

	
	Practical work 3. Calculation of Gateaux derivatives.
	1
	3

	
	Homework 3. Calculation of Gateaux derivatives.
	1
	10

	4
	Lecture 4. Minimization of functionals. Stationary condition. Gradient method.
	1
	1

	
	Practical work 4. Minimization of functionals.
	1
	3

	
	Homework 4. Minimization of functionals.
	1
	10

	5
	Lecture 5. Source inverse problem for Poisson equation. Stationary conditions and gradient method.
	2
	2

	
	Practical work 5. Source inverse problem for Poisson equation. Calculation of the functional gradient. 
	1
	3

	
	Homework 5. Source inverse problem for Poisson equation. Gradient method.
	1
	10

	6
	Lecture 6. Boundary inverse problem for Poisson equation. Stationary conditions and gradient method.
	2
	1

	
	Practical work 6. Boundary inverse problem for Poisson equation. Calculation of the functional gradient.
	1
	3

	
	Homework 6. Boundary inverse problem for Poisson equation. Calculation of the functional gradient.
	1
	10

	7


	Lecture 7. Coefficient inverse problem for Helmholtz equation. Stationary conditions and gradient method.
	2
	2

	
	Practical work 7. Coefficient inverse problem for Helmholtz equation. Calculation of the functional gradient.
	1
	3

	
	Homework 7. Coefficient inverse problem for Helmholtz equation. Calculation of the functional gradient.
	1
	10

	
	
	
	

	
	Border control 1 
	
	100

	8
	Lecture 8. Source inverse problem for the heat equation. Stationary conditions and gradient method.
	2
	1

	
	Practical work 8. Source inverse problem for the heat equation. Calculation of the functional gradient.
	1
	3

	
	Homework 8. Source inverse problem for the heat equation. Calculation of the functional gradient.
	1
	8

	9
	Lecture 9. Time inverse problem for the heat equation. Stationary conditions and gradient method.
	2
	2

	
	Practical work 9. Time inverse problem for the heat equation. Calculation of the functional gradient.
	1
	3

	
	Homework 9. Time inverse problem for the heat equation. Calculation of the functional gradient.
	1
	8

	10
	Lecture 10. Boundary inverse problem for the heat equation. Stationary conditions and gradient method.
	2
	1

	
	Practical work 10. Boundary inverse problem for the heat equation. Calculation of the functional gradient.
	1
	3

	
	Homework 10. Boundary inverse problem for the heat equation. Calculation of the functional gradient.
	1
	8

	11
	Lecture 11. Coefficient inverse problem for the heat equation. Stationary conditions and gradient method.
	2
	2

	
	Practical work 11. Coefficient inverse problem for the heat equation. Calculation of the functional gradient.
	1
	3

	
	Homework 11. Coefficient inverse problem for the heat equation. Calculation of the functional gradient.
	1
	8

	Module 5. Module 4. Inverse problems for parabolic equations

	12
	Lecture 12. Source inverse problem for the wave equation. Stationary conditions and gradient method.
	2
	1

	
	Practical work 12. Source inverse problem for the wave equation. Calculation of the functional gradient.
	1
	3

	
	Homework 12. Source inverse problem for the wave equation. Calculation of the functional gradient.
	1
	8

	13
	Lecture 13. Boundary inverse problem for the wave equation. Stationary conditions and gradient method.
	2
	2

	
	Practical work 13. Boundary inverse problem for the wave equation. Calculation of the functional gradient.
	1
	3

	
	Homework 13. Boundary inverse problem for the wave equation. Calculation of the functional gradient.
	1
	8

	14
	Lecture 14. Coefficient inverse problem for the wave equation. Stationary conditions and gradient method.
	2
	1

	
	Practical work 14. Coefficient inverse problem for the wave equation. Calculation of the functional gradient.
	1
	3

	
	Homework 14. Coefficient inverse problem for the wave equation. Calculation of the functional gradient.
	1
	8

	15
	Lecture 15. Well-posedness of the optimization control problems and regularization methods. Example of Tihonov’s ill-posed problem. Example of Hadamard’s ill-posed problem. Regularization methods.
	2
	2

	
	Practical work 15. Regularization methods for the concrete problems.
	1
	3

	
	Homework 15. Regularization methods for the concrete problems.
	1
	8

	
	
	
	

	
	Border control 2
	
	100

	
	Examination
	
	100

	
	TOTAL
	
	100
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