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Employees of the department

The department of “Optimal Control” employs 11 researchers (3 full-time
employees, 6 part time). 8 of them are doctors of science, 2 of them are corresponding
members of ANAS:

1. Professor Misir Mardanov — head of department (corr. member of ANAS)

2. Professor Kamil Aidazade — Senior Researcher-part time (Corr. Member of

ANAS)

Professor Telman Melikov — Senior Researcher
Professor Hamlet Guliyev — Senior Researcher-part time
Professor Yagub Sharifov — Senior Researcher-part time
Professor Ramin Rzayev — Senior Researcher-part time
Professor Yusif Gasimov — Leading Researcher-part time
Professor Ramiz Aslanov — Senior Researcher.
Ph.D. of Physics and Mathematics Eldar Mommodov — Leading Researcher.
10. Samin Malik, Ph.D. — Scientific Researcher(part-time.).
11. Aliyev Nijat.Ph.D. — Scientific Researcher(part-time.).

©CoNo koW

In the department of "Optimal control”, scientific researches were carried out on the
topic ""Optimal control problems described by various systems" 2020 according to
the approved plan:

1) Work: “Obtaining new necessary as well as sufficient conditions for weak
and strong extremum in problems one-dimensional and multidimensional
variation”

Executers: Corresponding member of ANAS, prof. Misir Mardanov, doct. of
phys. Math. Sci. prof.Telman Malikov, Scientific Researcher Samin Malik

The following results were obtained on the topic:

The problem of simple variation has been studied. For this purpose, new first-order
necessary conditions design for strong and weak minimums, including the concept of
Weierstrass-type variation, were obtained.

1. Misir J.Mardanov, Yagub A.Sharifov, Yusif S.Gasimov and Carlo Cattani. “Non
Linear First Order Differential Boundary Problems with Multipoint and Integral
Conditions”, Fractal Fract. 2021, 5, 15. pp. 1-14.

https://doi.org/10.3390/fractalfract5010015  www.mdpi.com/journal/fractalfract,
T.R.

2. M.J.Mardanov, S.T.Malik. “Discrete maximum principle in systems with a delay
in control”, Dynamic Systems and Computer Science: Theory and Applications (DY SC)
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2020, Journal of Physics: Conference Series 1847 (2021) 012021 IOP Publishing,
doi:10.1088/1742-6596/1847/1/012021

3. Misir Mardanov, Aynur Hasonova. “Qeyri-salis mantiq nazariyyasinin banisi —
Liitfi Zadoa”, 525-Ci gozet, 04 fevral 2021, Ne 21(5587), sah. 10-11.

4. Misir Mardanov, Aynur Hoasanova. “Elmlarin sultani-riyaziyyat!”, 525-ci qozet,
13 mart 2021, 47 (5613).

5. Misir Mardanov. “AMEA-nin miixbir tizvii, fizika-riyaziyyat elmlori doktoru,
professor Kamil Ayda-Zadonin 70 illiyina” Kamil Racab oglu Ayda-Zado, Bibliografig
gostarici kitabimin 102-105 sohifasindo.

6. Sh.E.Guseynov, S.I.Matyukhin, M.J.Mardanov, J.V.Aleksejeva, O.V.Sidorenko
(2021). On the issue of planning sowing agricultural crops with the minimum risk under
the presence of various agroclimatic conditions. — Proceedings of the 13th International
Scientific and Practical Conference "Environment. Technology. Resources”, June 17-18,
2021, Rezekne, Latvia, ISSN: 2256-070X,  Vol. 1, pp. 72-
83. https://doi.org/10.17770/etr2021vol1.6649 SCOPUS

7. M.J.Mardanov, T.K.Melikov, S.T.Malik. “Necessary conditions for the
extremum in non-smooth problems of variational calculus” Journal of Computational
and Applied Mathematics. https://doi.org/10.1016/j.cam.2021.113723, Q;.

8. M.J.Mardanov, T.K.Melikov, S.T.Malik. The thesis entitled “Necessary
minimum conditions in calculus of variations problems in the presence of various
degenerations” was adopted as a report to the conference to be held in Minsk on October
5-10, 2021.

2) Work: “Investigation of the of feedback optimal control problem of the
heating process with moving sources”
Executer: Corresponding member of ANAS Kamil Aida-zade

Necessary conditions for the optimality of the right-hand sides values of nonlocal
boundary conditions with pointwise and integral values of an unknown phase trajectory
with respect to ordinary differential equations system are obtained. An algorithm for the
numerical solution to the problem has been developed, computer experiments have been
carried out.

Published scientific papers:

1. Abdullayev V.M., Aida-zade K.R. Optimization of Source Parameters in
Multipoint Nonseparated Conditions for Linear Dynamical Systems. Comput. Math.
Math. Phys., 2021, Vol.61, No.4, pp. 512-526, Springer, Pleiades Publishing, Ltd DOI
10.1134/S0965542521020020 (Clarivate Analytics SCI Expanded) IF-0, 565.

2. Aida-zade K.R., Ashrafova Y.R. Optimization of locations and parameters of
sources for objects of network structure. Automation and Remote Control, 2021, WOS.

3. Aiina-3zane K.P., Ampacgosa E.P. Control of influences in the right-hand sides of
a large ODE system of a block structure and op-timization of sources in unseparated
boundary conditions. Numerical analysis and applications, V.14, Ne3, 2021, WOS.


https://doi.org/10.17770/etr2021vol1.6649
https://doi.org/10.1016/j.cam.2021.113723

4. Alina-zane K.P., Abonymiaes B.M. Ontumuzanusi napamMeTpoB MCTOUYHHUKOB B
MHOTOTOYEUYHBIX HEpa3JeICHHBIX YCJIOBUSH JTUHEHHBIX IUHAMHYECKHX cucteM. K.
BBIYUCI. MaTeM. 1 MateM. pus., 2021, T.61, Ned, C. 539-554,

5. Anina-zane K.P., A6nymiaes B.M. Ontumu3zaius npaBbiX 4acTed HEIOKaIbHBIX
KpPaeBBIX YCJIOBHH YNpaBseMbId AWMHaMU4YecKoW cuctemu. K. “ABTOMarmka u
tenemexanuka®“, N3, 2021, c. 3-31.

6. Aitna-zane K.P., Ampadosa E.P. Control of influences in the right-hand sides of
a large ODE system of a block structure and op-timization of sources in unseparated
boundary conditions. Numerical analysis and applications, V.14, Ne3, 2021, WOS.

7. Aitna-3ane K.P., A.I'.barupos, B.A.I'amumoB. Ynpapienue ¢ 00paTHOU CBS3bIO
MOIITHOCTBIO TICYIIMXCS UCTOYHUKOB MTPH HarpeBa crep:kHsa. KubepHerrka u CHCTEMHBIN
ananu3, Kues, Ne4, 2021.

8. Aiina-3ane K.P., Bagirov A.H., Hashimov V.A. Feedback control of the power
of moving sources when heating the bar. J. “Cybernetics and” Systems Analysis,
Springer, Ne4, 2021.

3) Work: “Development of analytical and numerical solutions of problems for
a class of equations describing different processes”.
Executer: doct. of phys. Math. Sci. prof. Yusif Qasimoyv.

The following articles have been published in journals indexed on the Web of
Science:

1. Valdés, J.E.N., Gasimov, Y.S., & Aliyeva, A.R. (2021). On the oscillatory
behavior of some generalized differential equation. Punjab University Journal of
Mathematics, 53(1), 71-82.

2. Mardanov M.J., Sharifov Y.A., Gasimov Y.S. & Cattani C. (2021). Non-linear
first-order differential boundary problems with multipoint and integral
conditions. Fractal and Fractional, 5(1),
15. https://doi.org/10.3390/fractalfract5010015

3. Srivastava, H.M., Igbal, J., Arif, M., Khan, A., Gasimov, Y.S., & Chinram, R.
(2021). A new application of Gauss quadrature method for solving systems of nonlinear
equations. Symmetry, 13(3), 432. https://doi.org/10.3390/sym13030432.

(Web of Science Impakt Faktor — 2.645 — Q2, Scopus)

4. Li, J., Singh, G., llhan, O.A., Manafian, J., & Gasimov, Y.S. (2021).
Modulational instability, multiple Exp-function method, SIVP, solitary and cross-kink
solutions for the generalized KP equation. AIMS Mathematics, 6(7), 7555-7584.
https://doi.org/10.3934/math.2021441 (Web of Science Impakt Faktor — 0.882 — Q2,
Scopus).

5.T. Usman, N. U. Khan, M. Aman, Y. Gasimov. A unified family of
multivariable Legendre poly-Genocchi polynomials. Thilisi Mathematical Journal,
Vol.14, No2, 2021. https://doi.org/10.32513/tmj/19322008130 (Web of Science)



https://doi.org/10.3390/fractalfract5010015
https://doi.org/10.3390/sym13030432
https://doi.org/10.3934/math.2021441
https://doi.org/10.32513/tmj/19322008130

4)Work: “The most immediate effect problem for a two-order hyperbolic
equation”.
Executer: doct. of phys. Math. Sci. prof. Hamlet Quliyev.

The most immediate effect for a nonlinear two-order hyperbolic equation was
considered. The theorem of the existence of an optimal controller has been proved, and
the necessary condition for optimality in the form of variational inequalities has been
derived.

Under H.F.Guliyev's leadership, Vusala Nazim gizi Nasibzadeh defendes her
PhD in mathematics in June.

1. H.F.Quliyev, Z.R.Soforova, “iki tortibli hiperbolik tonlik {i¢iin on tez tosir
masalosi”, BakiUniversitetinin xobarlori jurnali, Nel, 2020, s. 55-68.

2. Kynue I'.®. CeiidpynnaeBa X.U. «3agadya rpaHMYHON YIPaBIIEMOCTH IJis
ypaBHEHUSI KOJieOaHUM TOHKOM IUIACTUHBI», AKTyajbHble BONPOCHI COBPEeMEHHOIM
Hayku U npakTuku. [ Mexxnynapoanoii Hay4yHo-npakTudeckoi kongpepenmuu. 30
okTs10pst 2020 1. c.11.

3. I.®.Kynues, X.T.Tarues. O6 onpeneneHnu KodGPuiimeHTa rurnepOoImIecKoro
ypaBHEHUSI BTOPOTO MOPSAKA C HEJIOKAIbHBIM yciaoBueM. Te3ucsl HayuH. Kond. ITocs.
P. I'ab6acona, benapycs, 2021.

4, T'.® Kynues, X.T.Tarues. O0 onpeaeneHun kodpduireHTa runepooIndecKoro
YpaBHEHUS BTOPOTO MOPsAJIKa C HEJIOKaNbHbIM yciioBueM. Bectauk BI'Y, cepust dpuznko-
MaTeMaTU4YECKUX HayK, 2021.

5) Work: “Investigation of some multi-point boundary conditional boundary
and optimal control problems”.

Executers: Corresponding member of ANAS, prof. Misir Mardanov and

doct. of phys. Math. Sci. prof.Yaqub Sarifov

In this paper, we first consider the multipoint and integral boundary value problem
for ordinary differential equations of the first order. A theorem on the existence and
uniqueness of the solution of a differential equation by the method of principle of
compressed mappings is proved. A theorem on the existence of a solution is proved using
the Schaufer fixed-point theorem. Similar results were obtained for the boundary
problem given by two-point boundary conditions for integrodifferential equations.

1. Mardanov M.J., Sharifov Y.A., Gasimov Y.S. & Cattani C. (2021). Non-linear
first-order differential boundary problems with multipoint and integral
conditions. Fractal and Fractional, 5(1),15. (Web of science)

https://doi.org/10.3390/fractalfract5010015

2. M.J. Mardanov, R.S. Mammadov, S.Y. Gasimov, Y.A. Sharifov. Existence and
uniqueness results for the first-order non-linear impulsive integro-differential equations
with two-point boundary conditions. Bulletin Karaganda University, (Web of science)
Mathematics Series, Ne2 (102)/2021, DOI 10.31489/202112/74-83, MSC 34B37, 37C25,
37C75



https://doi.org/10.3390/fractalfract5010015

3. Y.A. Sharifov, S.A. Zamanova, R.A. Sardarova. Existence and uniqueness of
solutions for the nonlinear fractional differential equations with two-point and integral
boundary conditions. EUROPEAN JOURNAL OF PURE AND APPLIED
MATHEMATICS Vol. 14, No. 2, 2021, 608-617. (Web of science)

4. M. K. Mapnanos, . A. Illapudos. YciaoBus ONTHUMaJIBHOCTH IEPBOTO
nops/ika IJis 3a7ad ONTHUMAJIbHOTO YIPABICHUS C HENOKAJIbHBIMH YCJIOBUSIMU IPHU
UMITYJIbCHBIX BO3JIEHCTBUSAX, MexayHapoiHas HayyHast KoHpepenuus " lunamuueckue
CUCTEMBI: yCTOMYMBOCTbH, ympaBienue, onrtumusanus" (DSSCO’21) namstu
npodeccopa P.®. N'abacora (5 — 10 okTs0ps 2021 roxa, Munck) ¢apa gabul olunub.

6) Scientific research on ""Optimization of higher education management'* was
conducted:
Work: “Development of a model for calculating the rankings of universities by
compiling the knowledge gained about their activities”.
Executers: Corresponding member of ANAS, prof. Misir Mardanov,
doctor of technical science, professor Ramin Rzayev

The decision-making process, described in this work as a continuous chain of multi-
criteria choices developed and implemented under the influence of numerous factors of
a different nature, is perceived as a type of human intellectual activity. The article
considers each university as a system of humanistic education in the presence of the
human factor, uncertainty. The assessment of the university's level of competitiveness
and the calculation of the relevant rating is described as a poorly structured problem with
quantitative and qualitative properties.

1. M.JIx. MapnanoB, P.P. P3aeB “Heuétkas noruka JI.LA. 3ame, kak K04 K
ONHUCAHMIO TyMaHUCTHYECKHX cucTeM” — “Informasiya comiyyati jurnali”na ¢apa qabul
olunub.

7) The research was conducted entitled “History of Science-History of
Mathematics:
Work: “Research on the history of mathematics and mathematical education”.
Executer: professor Ramiz Aslanov

Published works of R.M.Aslanov during the reporting period:

1. MapnanoB M.JI., AcnanoB P.M., CanumoB A.A. KazaHckuii yHUBEpPCUTET U
pa3BuTHe reomeTpun B AzepOaiimxane. Ouepku ucropun. — Kamyra: UIT Crpenbios
N.A., Hayunsliii penakrop npod. (M3a-Bo «Ditnocy). 2021.192 c.



2. Mapnano M.JI., AcianoB P.M., TI'acanora T.X. ltpuxu x moptpery 3.H.
Xamuiosa (k 110-metHeMy 06uier0), MatemaTuaeckoe 00pa3oBaHKE B IIKOJIC M BY3€:
ombIT, pobsemsl, mepcnektuBbl (MATHEDU2021): Matepuanst X MexTyHapoIHOM
Hay4yHO-TIpaKkTu4eckor koHpepenimu, Kazan, 22-28 mapra 2021 r./otB. pen. JLP.
[TakupoBa. — Kazanb: M3narensctBo Kazanckoro ynusepcutera, 2021. — 240 c. (ctp.
130-143) ISBN 978-5-00130-463-0 (PUHII).

3. Acimanos P.M., Timur R.Fazliakhmetov, Leila L.Salekhova, Gulnur
I.Muhutinova. Using the messenger software opportunities in distance education.
RPGE- Revista on line de Politica e Gestdo Educacional, Araraquara, v. 25, n. esp. 1,
p.378-386, mar. 2021. e-ISSN:1519-9029

DOI: https://doi.org/10.22633/rpge.v25iesp.1.14974 (SCOPUS).

4. MapnanoB M.JI., AcnanoB P.M. becnennoe nacnenue Hacupennuna Tycu B
pa3BuTuu TpuroHomerpuu // CoBpeMEHHOE 00pa3oBaHHUE: HAYUYHBIE MOJXOJIbI, OIBIT,
npoOiemsl, nepcnekTuBbl: Marepuansl XVII Beepoc. ¢ MexayHap. ydacTueMm Hayd.-
mpakT. KoH(. «AptemoBckue urenus» (T. [lensa, 21 anpens 2021 r.) / mox obmr. pen. a-
pa men. Hayk, mpod. M. A. Poaunonosa. — Ilensa: M3a-o I1I'Y, 2021. — 356 c. cTp.71-
78. ISBN 978-5-907456-18-1 (PUHII).

R.M.Aslanov received an invitation for speech at the conference (Mordkovich’s 40-
th workshop) to be held on October 7-9, 2021 at Bryansk State Pedagogical University.

8) Work: “Necessary and sufficient conditions for a delayed argument
variation problem”.
Executer: doctorantAygun lsayeva.
The following thesis was published during the reporting period:
1. Necessary conditions in the variation problem with free right end with delay.
Republican virtual scientific conference on "Mathematics, Mechanics and their
application™ dedicated to the 98th anniversary of National Leader Heydar Aliyev.

SCIENTIFIC AND SOCIAL ACTIVITIES

In 2021, 672 pages the fundamental book "Baku State University" of the head of
department Professor Misir Mardanov was published in "Tahsil” publishing house. He is
a chairman of the Dissertation Council D.01.111 and of the Scientific Council of IMM.
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https://doi.org/10.22633/rpge.v25iesp.1.14974

He is depute editor-in-chief of “AMEA Xobarlori” journal, a member of the editorial
board of “Azerbaijan Journal of Mathematics” and “Chebyshevskii sbornik”, editor-in-
chief of “Proc. of IMM ANAS”, a member of the international editorial board of
“TWMS Journal of Applied Mathematics” and chairman of Scientific Publishing of
ANAS.

The second volume of the “The Azerbaijanis studied of higher institutes to 1920
year” written by director of the Institute of Mathematics and Mechanics of ANAS,
corresponding member of ANAS, professor Misir Mardanov and professor Adalat
Tahirzade devoted to 100 years of People Republic of Azerbaijan was published.

Head of the department professor Misir Mardanov is Chairman of the Dissertation
Council D.01.111 and of the Scientific Council of IMM. He is depute editor-in-chief of
“AMEA Xoborlori” journal, a member of the editorial board of “Azerbaijan Journal of
Mathematics” and “Chebyshevskii sbornik™, editor-in-chief of “Proc. of IMM ANAS”,
a member of the international editorial board of “TWMS Journal of Applied
Mathematics” and chairman of Scientific Publishing of ANAS.

Phd in Physics and Mathematics, correspondign member of ANAS, professor Kamil
Aydazado,chairmanof the labaratory “Numerical methods of decision on the
deterministic systems” of ANAS, editor in board in the journal pubslihed in Turkey “Ege
University journal of the Faculty of Science”, editor in board in “NASA Proceedings of
the Institute of Mathematics and mechanics” international journal, the journal published
in Russia, “Ilpuknannasg marematuka M (yHaameHTanbHas uHpopmatuka’, TWNS
“Pure and Applied Mathematics” international journal, Proceedings of Institute of
Applied Mathematics,

ANAS news (physics-and technology, mathematics), ANAS news (“Problems of
Informatics and Control”), editor in board in Azerbaijan State Exam Center journal of
“Abituriyent.

Professor Telman Melikov is a member of the AAC Expert Council in Mathematics
and Mechanics.Editor in board in Proceedings of the Institute of Mathematics and
Mechanics.

Doctor of Physical and Mathematical Sciences of Department of Mechanics and
Mathematics, BSU, Department of Mathematical Control, professor Hamlet Guliyev is
a member of the editorial board of the journal "Modern Mathematical Models and
Applications”.

Professor Yagub Sharifov is a member of the editorial board of the Proceedings of
the Institute of Applied Mathematics.

Professor Ramin Rzayev is a senior researcher at the Institute of Control Systems
of ANAS, a member of the editorial board of the Scientific Journal of Automation and
Metabolism, a member of the program committee of the International Scientific
Conference "Information Systems and Technologies: Achievements and Prospects.”
Member of “ICSCCW - International Conference on Theory and Application of Soft
Computing, Computing with Words and Perceptions” and “ICAFS - International
Conference on Theory and Applications of Fuzzy Systems and Soft Computing” program
committee of the international conference .



Department’s Senior Researcher Yusif Gasimovis a founder and director of
Jomard Publishing that issues 8 scientific journals, is editor in-chief of international
journal “Advanced Mathematical Models and Applications”, journal of “Modern
Technology and Engineering” - International journalist member of the editorial board of
Applied Mathematics and Information Science - international editorial board,
Proceedings of the Institute of Mathematics and Mechanics.

Professor Ramiz Aslanov is a member of the editorial board of the following
journals:

1. «BectHuk CeikTbiBKapckoro ynusepcurera. Cepust 1. Marematrnka. MexaHuka.
HNudpopmartukay. (r. CelkTbIBKAp, PD)

2. Hayuno-meronnueckuit xxypaan « CONTINUUM. Maremartuka. Uudopmaruka.
ObpazoBanuey. Enmeuxwuii rocynapctBenHsiit yuusepcuret um. M.A. bynuna (r. Ener,
P®D).

3. «BectHuk Enenkoro rocymapctBeHHoro yHuepcurera» uM. M.A. ByHuna. —
Cepus «lIleparoruka».(Mcropus u teopus matemaruyeckoro obpasosanusi) (r. Ener,
P®).

4. «Y4yeOHBI SKCIIEpUMEHT B 00pazoBaHuW». MOPIOBCKUN TOCYAapCTBEHHBIN
nenarornyeckuit uHCcTUTYT UM. M.E. EBCceBbeBa (r. Capanck- Mopnosus, PO).

Head of department: Corr. member of ANAS prof. Misir Mardanov



