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A. Wymagania formalne
None.

B. Wymagania wstepne
Basic knowledge of mathematics at high school level is required.

Cele ksztatcenia

The aim of this lecture is to provide students with mathematical knowledge to understand basic concepts of quantum information theory as well as
formulate and solve problems within this theory.

Tresci programowe

The course contents includes presentation of the following concepts (lecture and exercises will be devoted to the same topics):
1. Basic concepts of linear algebra: linear space, linear operator, matrix calculus
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2. Basic concepts of functional analysis: Banach spaces and Hilbert spaces, bounded and unbounded operators, various types of norms, selfadjoint
operators, spectral theorem, functional calculus, positive definite operators
POVMs and quantum measurement
Tensor products of Banach spaces and Hilbert spaces, operators on tensor products, Schmidt decomposition, Schmidt rank and Schmidt
number, mathematical definition of entanglement, PPT states
Fock space, CCR and CAR relations
Positive and completely positive maps on matrix algebras: k-positivity, decomposability, entanglement witnesses
Quantum channels, capacity of quantum channels, problem of additivity
8. Tensor products of positive maps and distillation of entanglement, bound entanglement
Wykaz literatury

o

No o

Literature required to pass the course:
1. O. Bratteli, D Robinson, ,Operator algebras and statistical mechanics” vol. |
2. E. Stormer, “Positive maps on operator algebras”
3. M. Hayashi, Quantum information theory. Mathematical foundation”
4. B.C. Hall “Quantum theory for mathematicians”
5. Material provided by the lecturer.
Kierunkowe efekty uczenia sie Wiedza

» Student knows and understands the basic mathematical concepts used in
foundations of quantum information.
* Student knows the mathematical formulation of quantum mechanics and
quantum information concepts.
Umiejetnosci

» Student is able to formulate and solve mathematical problems within the
framework of quantum information theory.
« Student is able to translate physical and quantum information problems into
mathematical formalism and vice versa.
Kompetencje spoteczne (postawy)

Kontakt

marcin.marciniak@ug.edu.pl
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