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By Order No. 178 dated 09.07.2019 of the Director of Institute of Information and Communication
Technologies at Bulgarian Academy of Sciences, Prof. Galia Angelova, pursuant to Art. 4, para. 2 of
the Law on the Development of Academic Staff in the Republic of Bulgaria (LDASRB) and
decision of the Scientific Council of IICT-BAS (Minutes No. 7 of 10.07.2019) I have been
appointed a member of the scientific jury under the procedure for the academic position of
"Professor” in the professional field 4.5 "Mathematics" scientific specialty "Mathematical modeling
and application of mathematics (Monte Carlo and quasi-Monte Carlo algorithms and applications)",
announced for the “High Performance Systems, Networks and Algorithms” section of State Gazette
issue 41 of 21.05.2019. As a member of the jury on 24.07.2019 I have received all the documents,
attached to the application to the Director of IICT-BAS of the only candidate for the competition

Assoc. Prof. Todor Vasiley Gyurov.

According to Law on the Development of Academic Staff in the Republic of Bulgaria, the rules for
its implementation and the specific requirements introduced in the regulations of IICT-BAS,

applicants must meet the following requirements:

1. Have acquired a doctorate degree in education and science;

2. Have held the academic position of "Assistant Professor" at the same or another higher
education institution or scientific organization for at least two academic years;

3. Have submitted published monographs or equivalent publications in specialized scientific
editions which do not repeat the ones submitted for the degree of PhD, the Doctor of
Sciences and the academic position of Associate Professor;

4. Have submitted other original research papers, publications, inventions and other scientific

and applied research works which are evaluated in aggregate;



5. Meet the nationa] minimum requirements;

6. Not to have the lawful plagiarism proven in scientific works.

Associate Professor Todor Gyurov holds a2 dissertation for educational and scientific degree
"Doctor" (HAC to the Council of Ministers, diploma Ne 26493 /21.02.2000, Ccommission 1,
protocol Ne 9 of 17.12.1999) certificate No. 22467 of 8 June 2004. Associate Professor Gurov has

32 years of total work experience, of which 13 years as associate professor.

important in computational physics as modeling of electron and radiation transport, in statistical
physics molecular modeling, as an alternative to computational molecular dynamics. Quantum MC

methods have applications in quantum mechanics. Some of the possible applications of this topic



engineering for sensitivity analysis and quantitative probabilistic analysis in the design process. MC
simulations provide answers to specific questions related to data analysis, statistical power, and to

obtain the most accurate results in empirical studies.

The main contributions to his research can be summarized as follows:
1. Development of Monte Carlo and hybrid Monte Carlo algorithms for simulation of quantum
transport and electronic transport in ultra-small devices in mixed mode (5 publications).

A Monte Carlo algorithm based on the use of a Markov chain back in evolutionary time was developed
to solve the quantum-kinetic equation. Variance reduction techniques were applied to construct the
algorithm to avoid singularity at the kernel. The equation describes ultra-fast quantum-wire
transport with an applied electric field in a non-homogeneous case. The numerical results obtained

allow us to investigate the intrinsic collision effect of the field from a physical point of view.

2. Development of the Grid application SALUTE (Stochastic ALgorithms for Ultrafast
Transport in sEmiconductors) by integrating several Monte Carlo, quasi-Monte Carlo and
hybrid algorithms for solving quantum-kinetic equations (4 publications).

SALUTE studies quantum effects during the femtosecond relaxation process of electron-phonon
interactions in single-band semiconductors or quantum wires. The SALUTE application is adapted
to run in the GLite middleware environment, which is an upgrade of the Linux operating system to

make a computing cluster part of the Grid infrastructure.

3. Monte Carlo approach for the equation of rendering (Cook-Torrance model) and for
restoring densities (2 publications).

A Monte Carlo estimator for the numerical calculation of the equation arising from the Cook-Torrance
model was constructed and a priori estimates were obtained for the dyspepsia of the constructed
MC random variable. An unknown density reconstruction method is presented, which includes the
B-spline approximation, the least-squares method, and the Monte Carlo method for calculating

integrals. The method is numerically compared with other statistical methods for density estimation.

4. Investigating the sensitivity of MC and quasi-MC algorithms for solving multidimensional
integrals and integral equations with different random number generators and applying
dispersion reduction techniques (4 publications).

A new variant of the "random walk on a sphere" method is described. This approach is new to the
approximate solution of elliptic boundary value problems and leads to improved convergence over

variants using pseudo random numbers and classical quasi-random series such as Holton, Sobol and



5. Investigation of scalability and energy efficiency of intensive Monte Carlo and quasi Monte

Carlo algorithms on Supercomputer systems (7 publications).

The scalability of MC algorithms for solving quantum-kinetic integral equations is investigated.

Numerical results for parallel efficiency and computational cost are presented. A new metric has

Carlo algorithms were created using OpenMP + MP] hybrid programming to store memory.

The applicant has played a leading role in building the national and regional Grid and HPC

infrastructure over the last 20 years.
I have known the candidate for the competition for almost 30 years. I am fully convinced of his

qualities as a researcher and g good organizer, which are the basis for further development in

science.

CONCLUSION



According to the presented documents, the candidate Assoc. Prof. Todor Gyurov fulfills all the
requirements of the LDASRB, of its Rules of Procedure and of the Rules on the Specific
Requirements for Acquisition of Academic Degrees and Occupation of Academic Positions of BAS
and IICT-BAS. I give a positive conclusion for the selection of Associate Professor Todor Gyurov in
the competition for the academic position of "Professor” in the professional field 4.5 "Mathematics"

scientific specialty "Mathematical modeling and application of mathematics",

I propose that the Scientific Jury unanimously vote on a proposal to the Scientific Council of
the Institute of Information and Communication Technologies of the Bulgarian Academy of
Sciences to select Assoc. Prof. Todor Vasiley Gyurov for the academic position of
"Professor" in the professional field 4.5 "Mathematics" scientific specialty "Mathematical

modeling and application of mathematics. "
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