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Cel przedmiotu

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. Physical motivation
and intuition behind the structures is provided in the accompanying course Introduction to Quantum

Mechanics.
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przedmiotu

Efekt kierunkowy

Efekt z przedmiotu

Sposoéb weryfikacji i oceny efektu

[QITL3_WO01] zna i rozumie w
pogtebionym stopniu wybrane
fakty, obiekty i zjawiska oraz
dotyczace ich metody i teorie
wyjasniajgce ztozone zaleznosci
miedzy nimi, stanowigce
zaawansowang wiedze ogoéing z
zakresu technologii informaciji
kwantowe;j.
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wykonywac zadania w
nieprzewidywalnych warunkach
poprzez wiasciwy dobor zrédet i
informacji z nich pochodzacych,
dokonywanie oceny, krytycznej
analizy, syntezy, tworczej
interpretacji i prezentac;ji tych

informaciji.
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Tresci przedmiotu

Basic concepts of linear algebra: linear space, linear operator, matrix calculus

Basic concepts of functional analysis: Banach and Hilbert spaces, bounded and unbounded operators, differe
similar operators, spectral theorem, functional calculus, positive definite operators

POVM and quantum measurement

Tensor products of Banach spaces and Hilbert spaces, operators on tensor products, Schmidt decomposition
mathematical definition of entanglement, PPT states Fock space, CCR and CAR relations

Positive and fully positive maps on matrix algebras: k-positivity, decomposability, entanglement witnesses
Quantum channels, capacity of quantum channels, additivity problem

Tensor products of positive maps and entanglement distillation, bound entanglement

Wymagania wstepne
i dodatkowe

No formal requirements

Sposoby i kryteria
oceniania osigganych
efektéw uczenia sie

Sktadowa oceny koncowej
50.0%
50.0%

Sposéb oceniania (sktadowe) Prog zaliczeniowy

51.0%
51.0%

lecture part: exam

tutorial part: test

Zalecana lista lektur

Podstawowa lista lektur O. Bratteli, D Robinson, Operator algebras and statistical mechanics vol.
E. Stormer, Positive maps on operator algebras
M. Hayashi, Quantum information theory. Mathematical foundation

B.C. Hall Quantum theory for mathematicians"

Uzupetniajaca lista lektur None
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