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1. Course Description

1.a. Pre-requisites

There is no formal prerequisites for this course. However, a reasonable knowledge of some of the

fundamentals of high school mathematics such as: working with rational and real numbers, fractions,

basic algebraic manipulations, geometry, and some trigonometry is assumed. Familiarity with basic

mathematical concepts (sets, functions and etc.) is a plus. Calculus is not required for this course.

1.b. Abstract

The course introduces students to the elements of linear algebra and analytic geometry, provides the

foundations for understanding some of the main concepts of modern mathematics. There is a strong

emphasis in this course on complete proofs of almost all results.

We will approach the subject from both a practical point of view (learning methods and acquiring

computational skills relevant for problem solving) and a theoretical point of view (learning a more

abstract and theoretical approach that focuses on achieving a deep understanding of the different

abstract concepts).

Topics covered include: matrix algebra, systems of linear equations, permutations, determinants, com-

plex numbers, fields, abstract vector spaces, bilinear and quadratic forms, Euclidean spaces, some

elements of analytic geometry, linear operators. It took mathematicians at least two hundred years to

comprehend these objects. We plan to accomplish this in one year.

2. Learning Objectives

• The student will understand the mathematical concepts and terminology involved in linear algebra

and analytic geometry.
• The student will gain an acceptable level of computational proficiency involving the procedures

in linear algebra and analytic geometry.
• The student will understand the axiomatic structure of some mathematical objects and learn to

construct simple proofs.
• The student will be able to apply his or her knowledge to some applications of linear algebra and

analytic geometry.
• The student will be introduced to abstract mathematical reasoning and the art of reading, writing

and understanding rigorous mathematical proofs.
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3. Learning Outcomes

Upon successful completion of this course, the student will be able to:

• use computational techniques and algebraic skills essential for the study of systems of linear equa-

tions, matrix algebra, complex numbers, vector spaces, bilinear and quadratic forms, eigenvalues

and eigenvectors, orthogonality and diagonalization and etc;
• critically analyze and construct mathematical arguments that relate to the study of introductory

linear algebra and analytic geometry;
• work collaboratively with peers and instructors to acquire mathematical understanding and to

formulate and solve problems and present solutions.

4. Course Plan

№ Topic Total hrs
In-class hrs

Self-study
Lectures Seminars

1 Matrices and Matrix Algebra 32 6 6 20

2 Systems of Linear Equations 31 6 6 19

3 Permutations 21 4 4 13

4 Determinants 32 6 6 20

5 Fields and Complex Numbers 21 4 4 13

6 Vector Spaces 63 12 12 39

7 Bilinear and Quadratic Forms 32 6 6 20

8 Euclidean Spaces 32 6 6 20

9 Analytic Geometry 42 8 8 26

10 Linear Operators 74 14 14 46

Total 380 72 72 236

5. Reading List

5.a. Required
• Notes provided by the lecturer.

5.b. Optional
• Anthony M., Harvey M. Linear Algebra: Concepts and Methods. Cambridge University Press.
• Hoffman K., Kunze R. Linear Algebra. Prentice-Hall, Englewood Cliffs.

6. Grading System

The course is to be read in 1-4 modules.

During the academic year, the student will be formally graded on the following:

• two in-class oral tests (O1 and O2);
• two in-class written tests (W1 and W2);
• several quizzes (Q1 and Q2, where Qi is the average grade of all the quizzes in the i-th semester);
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• several homework assignments (H1 and H2, where Hi is the average grade of all the homework

assignments in the i-th semester);
• two written exams (E2 and E2).

All grades (namely, O1, O2 W1, W2, Q1, Q2, H1, H2, E1, and E1) are real numbers from 0 to 10.

Control Type Control Form
Module

Parameters
1 2 3 4

Current

In-class Written Test W1 W2 Written work up to 90 minutes

In-class Oral Test O1 O2

Mid-term Written Exam E1 Written work up to 160 minutes

Final Written Exam E2 Written work up to 160 minutes

The cumulative course grade for the first semester, denoted C1, is obtained by the following

formula:

C1 =
8

28
·O1 +

8

28
·W1 +

7

28
·Q1 +

5

28
·H1.

The intermediate course grade for the first semester, denoted I1, is obtained by the following

formula:

I1 = round
( 7

10
· C1 +

3

10
· E1

)
= round

( 8

40
·O1 +

8

40
·W1 +

7

40
·Q1 +

5

40
·H1 +

12

40
· E1

)
.

The cumulative course grade for the second semester, denoted C2, is obtained by the following

formula:

C2 =
8

28
·O2 +

8

28
·W2 +

7

28
·Q2 +

5

28
·H2.

The intermediate course grade for the second semester, denoted I2, is obtained by the following

formula:

I2 = round
( 7

10
· C2 +

3

10
· E2

)
= round

( 8

40
·O2 +

8

40
·W2 +

7

40
·Q2 +

5

40
·H2 +

12

40
· E2

)
.

The final grade for the course, denoted F , is obtained by the following formula:

F = round
(1

4
· I1 +

3

4
· I2

)
.

By round(x) we mean the following: if the decimal part of x is less than 0.2, the grade is rounded

downwards (that is, round(x) = max{n ∈ Z |n 6 x}), if the decimal part of x is greater than 0.6,

upwards (that is, round(x) = min{n ∈ Z |n > x}); otherwise at the instructors discretion either

downwards or upwards.

The final grade for the course is included in a diploma supplement.

7. Examination Type

Both exams are written.
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8. Methods of Instruction

The discipline is delivered through the following methods of instruction: lectures, in-class activity

(seminars) and home assignments.

9. Special Equipment and Software Support

• Whiteboard with markers.
• A projector for lectures.
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