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The aim of the course is to acquaint the student with the basic of linear algebra.
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Linear algebra 1
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1. Linear spaces: subspaces, spanning sets, linear combination of vectors, linear dependence and independence of vectors, basis and dimension of space, Steinitz theorem. (7

hours)

2. Linear transformations, the kernel and image of a linear transformation, matrices of linear transformations with respect to arbitrary bases. (6 hours)

3. Euclidean space: orthogonality, orthonormal basis. (4 hours)

4. Invariant subspaces, eigenvalues and eigenvectors of linear transformation. (7 hours)

5. Linear and quadratic forms, canonical form of a quadratic form, definiteness and classification of quadratic forms. (6 hours)

Exercise

1. Linear spaces: subspaces, linear dependence and independence of vectors, basis and dimension of space. (6 hours)

2. Linear transformations, the kernel and image of a linear transformation, matrices of linear transformations with respect to arbitrary bases. (6 hours)

3. Euclidean space: orthogonality, Gram-Schmidt orthogonalization, orthonormal basis. (4 hours)

4. Invariant subspaces, eigenvalues and eigenvectors of linear transformations. (6 hours)

5. Linear and quadratic forms, the canonical form of the square form, definiteness and classification of quadratic forms. (4 hours)

Metody ksztatcenia

Traditional lecturing, solving problems under the supervision of the instructor.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie
Symbole efektéw Metody weryfikacji

Opis efektu
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Opis efektu
Student is able to reduce the quadratic form to the canonical form.

Student is able to determine the kernel and the image of a linear
transformation.

Student understands the concepts of linear space, vector, linear
transformation and is able to solve simple problems using these concepts.

Student knows and understands the concept of the dot product and is able to
give examples.

Student finds the matrix of linear transformation in different bases;
understands the relationship between operations on matrices and operations
on linear transformations.

Student can check whether the system of vectors is linearly independent; find
the coordinates of the vector.

Student is able to examine of a definiteness of a quadratic form.

Student knows the limitations of his own knowledge and understands the need
for further learning.
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Metody weryfikacji
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rozmowa indywidualne ze studentem,
samoocena studenta

In order to be allowed to take the exam a student has to have a positive class grade and active participation in classes.

In order to pass the exam a student has to have a positive exam grade.

The final grade is an arithmetic average of the class grade and the exam grade

Literatura podstawowa

1. Robert A. Beezer, A First Course in Linear Algebra.
2. Thomas W. Judson, Abstract Algebra:Theory and Applications.

3. Jim Hefferon, Linear Algebra.

Literatura uzupetniajaca
1. Serge Lang, Linear Algebra, Undergraduate Texts in Mathematics, 1987.

2. Serge lang, Introduction to Linear Algebra, Undergraduate Texts in Mathematics, 1986.
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