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Cel przedmiotu

The aim of this course is to provide a student a comprehensive overview of programming methodology that
can be useful in further independent research in quantum information

Efekty uczenia sie
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 informacji
kwantowej, a takze metodologig
badan naukowych wtasciwg dla tej
dyscypliny oraz jej znaczenie w
kontekscie wspoétczesnych
kierunkéw rozwoju nauki i
technologii

The student has an advanced
understanding of advanced
programming and optimization
techniques, including concurrent
and parallel programming,
numerical methods, computational
complexity analysis, and the
fundamentals of quantum
programming, used in the design
of modern computing systems.

[SW4] test/egzamin - ustny lub
pisemny

[QITL3_WO02] zna i rozumie w
pogtenionym stopniu kluczowe
oraz wybrane zaawansowane
zagadnienia szczegotowe z
zakresu technologii informacji
kwantowej, w tym metody ich
badania i rozwijania, oraz ich
zastosowania w kontekscie
dynamicznych przemian
technologicznych, w
szczegolnosci w obszarze
przetwarzania informaciji,
kryptografii oraz rozwoju
zaawansowanych systemow

obliczeniowych

The student has an advanced
understanding of modern
programming paradigms, data
structures, algorithms, and
computational models that form
the foundation for the
implementation and analysis of
classical and quantum information
processing systems.

[SW4] test/egzamin - ustny lub
pisemny
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Tresci przedmiotu

Review and systematics of programming languages. Imperative and declarative programming. History and
labor market. Programming environments.Program structure in C ++, Python, Matlab.Basic constructions.
Variables, loops, conditional statements, functions, | / O operations, operators.Object-oriented programming.
Classes. Basic data structures. Array, list, heap, map, graph.Code organization. Comments, headers,
libraries, naming conventions. Programming Pragmatics. Programming styles. Version control
systems.Doxygen.Recursion. Dynamic programming. Basic algorithms. Searching, sorting, graph
searching.STL library in C ++. Design patterns. Processes and threads. Multi-threaded programming. Data
Representations. XML. Sparse matrices. COO andCRS formats.Functional programming.Numerical
Methods. Newton-Raphson method, Simpson method, Runge-Kutta method, matrix decompositions.Numpy
and scipy packages in Python. Matlab QETLAB package.Linear and semi-definite programming.
Solvers.Computational models. Turing machine. Church's thesis. Computational and memory complexity of
algorithms. Complexity classes P, NP, NPC,PSPACE. Compilation process and parameters. Debugging and
profiling. Unit tests.Code optimization techniques. Language interoperability. MEX files in Matlab. Extension
modules in Python.CISC and RISC architectures. Flynn taxonomy. MMX, SSE, AVX instruction sets.
Programming on graphic cards. CUDA, PyTorch.Virtual machines and emulators. Bytecode in Python.
Assembler and low-level code optimization.BPP, BQP, QMA complexity classes. Quantum programming
languages

Wymagania wstepne
i dodatkowe

Sposoby i kryteria
oceniania osigganych
efektow uczenia sie

Sposob oceniania (sktadowe)

Prég zaliczeniowy

Sktadowa oceny koncowej

laboratory part: test

51.0%

50.0%

lecture part: test

51.0%

50.0%

Zalecana lista lektur

Podstawowa lista lektur The C++ Programming Language. Bjarne Stroustrup (2013). The C++
Programming Language (4th ed.). Boston: Addison-Wesley
Professional. ISBN: 978-0-321-56384-2.

Introduction to Algorithms. Thomas H. Cormen, Charles E. Leiserson,
Ronald L. Rivest & Clifford Stein (2022). Introduction to Algorithms (4th
ed.). Cambridge, MA: MIT Press. ISBN: 978-0-262-04630-5.

Python for Data Analysis. Wes McKinney (2022). Python for Data
Analysis: Data Wrangling with pandas, NumPy, and Jupyter (3rd ed.).
Sebastopol, CA: O'Reilly Media. ISBN: 978-1-098-10334-9.

Uzupetniajaca lista lektur None.

Adresy eZasobdw

Przyktadowe zagadnienia/
przyktadowe pytania/
realizowane zadania

»  Compare imperative, object-oriented, and functional programming paradigms.
«  Explain recursion and dynamic programming, and discuss their applications.

* Implement the Newton—Raphson, Simpson, and Runge—Kutta methods.

»  Explain the Turing machine model and the Church—Turing thesis.

»  Describe GPU programming using CUDA or PyTorch.

Praktyki zawodowe
w ramach przedmiotu

Nie dotyczy
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