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[A-3]COURSE SYLLABUS

1. COURSE DESCRIPTION (Approximately 100 words)

This text is based on notes from lectures to students of Institute of Aerospace Technology of
National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute”. It is a part
of a first semester course "Modern Mathematics for Engineers" .

Development in the fields of engineering have changed the necessary subject emphasis within
mathematics. The widespread use of computers to solve engineering problems means that it
is important to be able to represent problems in a form suitable for solution by a computer. The
given text was written to help teaching of linear algebra keep up with the great importance with
this subject.

It is divided into three major chapters:

1. Elements of Linear Algebra;

2. Vector Algebra;

2. COURSE GOALS AND OBJECTIVES (Approximately 100 words)

The course "Modern Mathematics for Engineers" is a basic for the whole process of training of
specialist in our University. It is necessary for the successful assimilation of special disciplines.
The chapters "Elements of Linear Algebra. Vector Algebra. Fundamentals of Grassman
Algebra" are the part of this great course.

On completing the course, students of Institute of Aerospace Technology would be able to
understand and apply the theory of Matrix, Vector, Grassman Algebra to perform engineering
duties in designing and testing engines.

Students will have developed problem-solving abilities that will serve them well in many
important aspects of their life.

My goal is to make this course as useful as possible.

3. TEXTBOOK (Title, Author, Publisher, Year of Publication, etc.)

1. NlininHa anrebpa Ta aHaniTnyHa reomeTpis. / B.B.bynawrin, |.B.Anekceesa, B.O.lMangen,
0.0.Onxoenynun, H.P.KoHosarnoea,J1.6.®enoposa.- TBIMC, Kuis, 2009. - 224 c.

2. KoHcnekT nekummn no Boicllen matemaTuke. MNonHeii kypc. /O.MNMucbMeHHbIN.- M.,
Awnpuc-npecc, 2011.-608 c.

4. REFERENCE

1. Higher Mathematics for Engineers. Part 1. / Konovalova N.R. - Kyiv, 2017.

2. Grassman Algebra and Determinant Theory. / Tamara G. Stryzhak. - ibidem-Verland,
Stuttgart, 2010- 122 p.

3.KBaTepHuWoHbI: anrebpa, reomeTpus u dumanyeckmne teopuun. /Ecdpemon A.l. -
'MnepkomnneKkcHble Yncna B reometpun n dmsmke. Ne 1, 2004. c. 111 - 127.

4 https://betterexplained.com/articles/

5.https://kishorepv.github.io/Matrix-Multiplication/
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5. COURSE REQUIREMENTS AND GRADES

CAT 50%
EXAM 50%

6. COURSE CALENDAR

Week Main Content
1 Matrices(basic definitions). Matrix operations (addition,scalar multiplication)
2 Matrices (matrix multiplication, transposition). Application of matrices ( digita
3 Determinants (main properties,methods of calculation, method of minors of t
4 Inverse Matrix. Matrix Rank
5 Linear Systems with Non-Singular Coefficient Matrix (Matrix method,Cramer
6 Common Systems of Linear Equations (Kroneker-Capelli's theorem, Gauss-
7 Vector Algebra (basic definitions,linear operations,basis in vector space,pro
8 Non-linear Operations with Vectors (dot product,cross product,physical inter
9 Cartesian Coordinate System (coordinates of vectors,non-linear operations ¢
10 Complex Numbers (Stantard form, Cartesian form, Vector model,Euler's Ide!
11 Complex Numbers (Matrix model, Polar, Exponential forms, Power and Roo
12 Quaternions (definition,operations with quaternions, Euler's Identity,Polar Fc
13 Hypercomplex Grassmann Numbers
14 Mid-Term Exam
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	Course Requirements and Grades: CAT 50%
EXAM 50%
	Week 11: Complex Numbers (Matrix model, Polar, Exponential forms, Power and Root of Complex Number)
	Week 12: Quaternions (definition,operations with quaternions, Euler's Identity,Polar Form, Matrix model) 
	Week 13: Hypercomplex Grassmann Numbers 
	Week 14: Mid-Term Exam
	Week 1: Matrices(basic definitions). Matrix operations (addition,scalar multiplication)    
	Week 2: Matrices (matrix multiplication, transposition). Application of matrices ( digital images,encryption,etc.) 
	Week 3: Determinants (main properties,methods of calculation, method of minors of the second order)
	Week 4: Inverse Matrix. Matrix Rank
	Week 5: Linear Systems with Non-Singular Coefficient Matrix (Matrix method,Cramer's rule,Gauss method in matrix terms)) 
	Week 6: Common Systems of Linear Equations (Kroneker-Capelli's theorem, Gauss-Jordan method,Homogeneous Linear Systems)
	Week 7: Vector Algebra  (basic definitions,linear operations,basis in vector space,projection of a vector onto axis)
	Week 8: Non-linear Operations with Vectors (dot product,cross product,physical interpretation,triple scalar product)
	Week 9: Cartesian Coordinate System (coordinates of vectors,non-linear operations of vectors in Cartesian basis).Some applications of Vector algebra 
	Week 10: Complex Numbers (Stantard form, Cartesian form, Vector model,Euler's Identity)) 


