
[image: image1.png]


Approved by: …………………..




Dean

                                                                     Prof. Al. Dreishuh Dr. Habil

 Date.............................

SOFIA UNIVERSITY “ST. KLIMENT OHRIDSKI”

Faculty: .PHYSICS
Subject area: (code and name)

	
	
	
	
	
	
	
	
	


Speciality  NUCLEAR AND PARTICLE PHYSICS
Bachelor Program: (code and name)

	P
	H
	H
	1
	2
	0
	1
	
	


.......................................................

S Y L L A B U S

Course: 

Linear Algebra and Analytical Geometry
Lecturer: Assoc. Prof. M. Chizhov
	Academic work
	Components
	Acad. hours

	In-class work
	Lectures
	60

	
	Seminars
	60

	
	Practical exercises (school internships)
	

	Total in-class work
	120

	Out-of-class work
	Self-study activities
	120

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Total out-of-class work
	120

	TOTAL ACADEMIC WORK
	240

	ECTS credits in-class work
	4

	ECTS credits out-of-class work
	4

	TOTAL ECTS CREDITS
	8

	№
	Grade components

	% of the grade

	1. 
	2 tests during the semester
	50

	2. 
	Final exam
	50

	3. 
	
	

	4. 
	
	

	Outline of the course:

	In addition to the necessary assistive knowledge about determinants, matrices and the operations with them, the course is a classical introduction to linear algebra and analytical geometry with some elements of abstract algebra. Linear spaces, linear mappings, and the diagonalization of a matrix of an operator with simple spectrum are studied. After introducing the metric, Euclidean (unitary) spaces and linear operators are considered ( symmetrical (Hermitian) and orthogonal (unitary) operators. The matrix of a symmetric linear operator is diagonalized by an orthogonal transformation. The course on analytical geometry includes vector algebra, straight lines in the plane, straight lines and planes in space, quadratic curves in the plane ( including classification and transformation of the equations of such curves in canonical form, quadric surfaces.


	Preliminary requirements:

	The students should be able to solve linear equations and perform basic operations on numbers and algebraic expressions.


	Key competences acquired:

	At the end of the course the students will be able to work with matrices, solve systems of linear equations, analyse the relative positions of geometric objects, transform coordinate systems, and so on.


Lessons plan 

	№
	Topic:
	Acad. hours

	
	Lectures
	

	1
	Algebraic Number Fields. The Field of Complex Numbers.
	3

	2
	Systems of Linear Equations. Cramer’s Rule.
	5

	3
	Matrix Equations, Rank of a Matrix, Matrix Operations.
	3

	4.
	Determinants and some of their special forms.
	5

	5.
	Single Variable Polynomials.
	4

	6.
	Linear Spaces and Linear Operators.
	16

	7.
	Linear Operators in Euclidean Spaces. 
	7

	8.
	Vector Algebra.
	5

	9.
	Straight Lines in the Plane. Straight Lines and Planes in Space.
	6

	10.
	Quadratic Curves and Quadric Surfaces.
	6

	
	Seminars/Practical exercises
	

	1
	Complex Numbers.
	3

	2
	Gauss’ Method for solving Linear Equation Systems.
	3

	3
	Matrix Equations, Rank of a Matrix, Matrix Operations.
	8

	4.
	Determinants.
	5

	5.
	Fundamental Set of Solutions for Homogeneous System of Linear Equations. Sum and Intersection of Subspaces.
	4

	6.
	Rational Roots of Polynomials with Rational Coefficients, Horner Scheme, Vieta’s Formulae.
	2

	7.
	Characteristic Values of a Matrix. Linear Spaces, Linear Operators, Eigenvalues and Eigenvectors.
	9

	8.
	Gram(Schmidt Orthogonalization Procedure. Diagonalization of a Matrix of a Symmetric Operator. Transformation of Quadratic Forms to Principal Axes.
	8

	9.
	Vector Algebra.
	4

	10.
	Straight Lines in the Plane.
	4

	11.
	Straight Lines and Planes in Space.
	6

	12.
	Curves in the Plane ( Transformation to Canonical Form, Tangents.
	4


Topics Covered on the Final Exam

	№
	Topic

	1
	Complex Numbers.

	2
	Gauss’ Method for solving Linear Equation Systems.

	3
	Cramer’s Rule.

	4.
	Rank of a Matrix. 

	5.
	Matrix Operations.

	6.
	Determinants.

	7.
	Homogeneous Systems of Linear Equations.

	8.
	Sum and Intersection of Subspaces.

	9.
	Roots of Single Variable Polynomials.

	10.
	Horner Scheme. 

	11.
	Vieta’s Formulae.

	12.
	Characteristic Values of a Matrix.

	13. 
	Linear Spaces, Linear Operators, Eigenvalues and Eigenvectors.

	14. 
	Gram(Schmidt Orthogonalization Procedure.

	15.
	Diagonalization of a Matrix of a Symmetric Operator.

	16.
	Transformation of Quadratic Forms to Principal Axes.

	17.
	Vector Algebra.

	18.
	Straight Lines in the Plane.

	19.
	Straight Lines and Planes in Space.

	20.
	Curves in the Plane ( Transformation to Canonical Form, Tangents.


Basic Bibliography 

1. S. Axler, “Linear Algebra Done Right”, Springer 2015.

2. S. Lang, “Linear Algebra”, Springer 1987.
3. V.V. Konev, “Linear Algebra, Vector Algebra and Analytical Geometry”, TextBook and WorkBook, Tomsk: TPU Press 2009.
4. R.A. Sharipov, “Course of Analytical Geometry”, UFA 2011.
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�	 Depending on the course specificity and on the requirements of the teacher, other types of activity can be added or the unnecessary ones can be removed. 






