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Reviewer’s Report




The thesis of A. Kardashin is devoted to practical quantum computations, including physical setups.

The variational quantum eigensolver is implemented on an optical setup for two qubits. Also, the thesis
studies variational quantum eigensolver for the model with Dzyaloshinskii-Moriya type interactions, where
the ground state is highly entangled. Also, binary classification in quantum setting is considered. The
results are published in top journals.

The structure of the thesis is as follows. Chapter 1 gives a theoretical background. Chapter 2 describes the
concept of variational quantum computing: we have a function f(theta) such that it can be fastly evaluated
on a quantum computer.

Chapter 3 gives the variational quantum computing formulation of different problems and shows that such
problems indeed can be solved on a quantum computer.

Chapter 4 is focused on binary classification tasks.
Comments.

1. It is often not clear from the discussion what are the results belonging to the author and what are the
existing ones. If think, the presentation has to be modified accordingly. Structuring the presentation not
only in the form of freeform discussion but statements like ‘We propose’... It will help the reader

2. In Chapter 4, the classifier is trained to distinguish certain channels. Can we use classical ML models for
the same tasks, such as transformers for sequence modeling? What is the advantage of quantum here

3. Is there any understanding how the performance will improve with larger n? What can we say about
expressive power of VQ models in such case?

4. p.68: why 0.999 is chosen? Seems to be rather arbitrary.

Overall, the thesis is a solid work, written as a well-structured monograph on the topic. | really liked
reading it. | might have some concerns about the practicality of the methods until larger quantum
machines are tested, but this is for sure one of the most promising and straightforward direction in
guantum computing. The dissertation makes a solid contribution to the field.




Provisional Recommendation

| recommend that the candidate should defend the thesis by means of a formal thesis defense

| recommend that the candidate should defend the thesis by means of a formal thesis defense only after
appropriate changes would be introduced in candidate’s thesis according to the recommendations of the
present report

The thesis is not acceptable and | recommend that the candidate be exempt from the formal thesis
defense




