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LEARNING OUTCOMES

Learning Outcomes

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

e understand the concept of bounded/unbounded operator on a normed space, as
well as the notion of operator norm,

e prove that an operator is bounded and compute or estimate its norm,

e know various categories of operators in Hilbert spaces (self-adjoint, positive,
projection, etc.) through examples but also through theoretical characterizations
of an algebraic and geometric nature,




distinguish between the different categories of operators, either in general or in
specific spaces,

know the relationships between (orthogonal) projections (orthogonality, order,
commutativity, pointwise convergence of sequences) and be able to use these in
solving problems,

know the concept of finite rank operator and compact operator and the
relationship between these categories as well as their various characterizations,
understand the Spectral Theorem for compact normal operators in Hilbert spaces
and the diagonalization of such operators, as well as the general form (polar
representation) of compact operators in Hilbert spaces,

apply the spectral theory of compact operators to problem solving.

General Competencies

Search, analysis and synthesis of data and information, using the necessary
technologies.

Adapting to new situations.

Working in an interdisciplinary environment.

Independent work.

Team work.

Generation of new research ideas.

Promotion of free, creative and inductive thinking.

CONTENT OF THE COURSE

Euclidean spaces, inner products in infinite-dimensional spaces. Completeness,
Hilbert spaces, basic properties, Closed operators, Examples, the conjugate operator,
classes of operators, projections. Operators of finite order, compact operators, integral
operators, diagonalization of operators, the spectral theorem for compact normal
operators, Applications.

TEACHING AND LEARNING METHODS - EVALUATION

TEACHING METHOD In the classroom.

USE OF INFORMATION e-Lectures.
AND COMMUNICATIONS Use of e-class.

TECHNOLOGY | Communication through face-to-face discussions
and e-mails.

TEACHING

ORGANIZATION Activity Semester

Workload

Lectures 40 hours




Teaching of exercises 20 hours

Solving of selected 40 hours
exercises
Individual Study 50 hours

Course Total
(25 hours per ECTS) 150 hours

STUDENT | Written final examination (100%) which includes:
EVALUATION | -Theory,
-Exercises.
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