On Seminar report of Functional analysis department of IMM on scientific
and scientific-organizational activity for 2021

The staff of “Functional Analysis” department consists of 21 employees including

18 research associates. 8 of them doctor of sciences, professor.

1.Aslanov Hamidulla I. doct. ph.m.s.,prof.sen.r.a.
2.Aliyev Soltan A. doct. ph.m.s.,prof.sen.r.a.
3.Mirzoyev Sabir S. doct. ph.m.s.,prof.sen.r.a.
4.Huseynov Hidayet M. doct. ph.m.s.,prof.sen.r.a.
5.Gurbanov Veli M. doct. ph.m.s..prof.sen.r.a.
6.Nabiyev Ibrahim M. doct. ph.m.s.,prof.sen.r.a.
7.Aliyev Araz R. doct. ph.m.s.,prof.sen.r.a.
8.Eyvazov Elshad H. ph.m.s., lead.r.a.
9.Mukhtarov Fekhreddin Sh. c.ph.m.s.,lead.r.a.
10.Jabrailova Afet N. c.ph.m.s.,lead.r.a.
11.l1badova Irade A. c.ph.m.s,.lead.r.a.
12.Latifova Aygun R. phd in math.,chief.r.a.
13.Vahabov Nazim G. chief.r.a.

14.Guliyev Namigq I. c.ph.m.s. r.a.

15.Khalilov Vugar S. phd in math.,chief.r.a.
16.Alimardanova Kamilla A. c.ph.m.s.,chief. r.a.
17.0smanli Jalala A. phd in math.,chief. r.a.
18.Safarova Aynur N.j.r.a.

19.1skenderli Guller Z.sen.lab.ass.



20.Bayramova Aygun F.sen.lab.ass.

21.Dadashova Nigar Y.lab.ass.

I. Scientific part

In the first half of 2021, according to the approved plan, 18 works are executed on
the topics "Study of some problems of operator algebra and probability theory" and

"Spectral analysis of differential operators™.

Study of some problems of operator algebra and probability.

1). Work : "Convergence of branching random processes with migration " EX.:

doct.ph.m.sc., prof. sen.res.ass. S.A.Aliyev.
Papers

1.S.A.Aliev. Forcing the system by a drift, Mathematychni Studii, 55(2), 2021,
p.14-19.

2. S.A.Aliev . Reliability of a series system with redundancy and one repair

facility, Transactions of NAS of Azerbaijan, ser.phys.techn.and c¢ath.science,

v.40(2020) issue4, p.40-48.
Abstract

1. S.A.Aliev.Limit distribution for the first passage time of the branching processes
for level, AkTyanbHble TpoOIeMbl MaTEMAaTUKH U UH(POPMALIMOHHON TEXHOJOTHUH,
MaTepUanbl II Bceepoccniickoii KoH(pepeHuuc MEXIYHAPOIHOM

ydactuem,r.Maxaukana , 5-7 ¢eBpans 2021 r., c.13-15.

2). Work: "A class of Djabbarzadeh self-adjoint operators in Banach space". Ex:

sen.res.ass. N.G.Vahabov.



During the reporting period, the structure of the spectrum of Norm-Hermit
operators was studied and compared with other Hermit-type operators.

An article was prepared and submitted for publication in the past.

3).work: "Study of random works described by autoregressive processes”. EX:

cand.ph.m.sc. ass.prof. lead.res.ass. I.A.lbadova.

Paper

1.Rahimov F.H., Ibadova I.A.,Farhadova A.D. Limit theorem for first passage
times in the random walk described by the generalization of the autoregressive
process. Uzbek Mathematical Journal, 2020, 4, pp.102-110

DOI: 10.29229/uzmj.2020-4-11

Theses

1. Rahimov F.H., Ibadova I.A.,Farhadova A.D. On the family of the first passage
time of the parabola by a random walk described by the autoregressive process.
V.I.Romanovskiy Institute of Mathematics of the Academy of Sciences of
Uzbekistan National University of Uzbekistan named after Mirzo Ulugbek

PROCEEDINGS OF SCIENTIFIC CONFERENCE “MODERN PROBLEMS OF
STOCHASTIC ANALYSIS” dedicated to the 100th anniversary of the birth of
academician S.Kh.Sirajdinov. September 21-22, 2020, Tashkent.pp.-69-71

2. Irado A.Ibadova Nigar I.Riistomova-Mikayilova. Cevroa iizro hissaciklorin
harakatinin riyazi modeli. Azarbaycan Respublikasi Tohsil Nazirliyi Lankaran
Dovlat Universiteti “Informasiya, elm, texnologiya vo universitet perspektivlori”
movzusunda doktorantlarin vo gonc todqgiqatgilarin onlayn respublika elmi
konfransinin materiallari Lankaran, 18 dekabr 2020-ci il, soh.55

3. 1.A.Ibadova., F.H. Rahimov.,S.A.Aliyev. Limit theorems in the random walk
described by the generalization of the autoregressive process. The 7th International



Conference on Control and Optimization with Industrial Applications 26-28
August 2020, Vol2. Baku, Azerbaijan , pp.320-322

4). work: "Boundary value problems for random walks described by order one

autoregressive process " Ex: ph.d.in math. ass. prof. lead res. ass. V.S.Xalilov.

1.F.H.Rahimov., V.S.Khalilov., T.E.Hashimova.On the generalization of the
central limit theorem for the least-squares esimator of the unknown parametr in the

autoregressive process of order one (AR(1)).( submitted for publication)

5). work: "Estimation of the first eigenvalues of magnetic Laplace operator
corresponding to magnetic field equal to zero along a third-order algebraic line"

Ex:doct.ph.m.s., ass.prof. sen.res.ass. E.H.Eyvazov.

In the first quarter of the reporting year, three research papers were prepared and

one of them was published.

Papers

1. E.H.Eyvazov “Correct proof of finding the exact lower bound of the Rayleigh

magneti value”.

2. E.H.Eyvazov “Omnenka yuciaa cOOCTBEHHBIX 3HAYE€HHM MarHUTHOIO Oreparopa

[lIpenuHrepa B TPEXMEPHOM CJI0€™.

3. E.H.Eyvazov “Cas3b Mex1y PyHKIIHEH CIEKTPaIbHOTO CABUTA U COOCTBEHHBIX

3HAYEHHUI BO3MYIIIEHHOTO onieparopa’.

Topic: ""Spectral analysis of differential operators"



6). work: solvability Conditions for operator-differential equations and some

spectral problem™ Ex: doct.ph.m.sc.prof. sen.res.ass. S.S.Mirzoyev.

In the first half of the reporting year, scientific research on the topic was continued
and two articles were submitted for publication.
7).work: " Kolmogorov type Inequalityes for the norm of intermediate derivative

operators in the space of smooth vector functions".
Ex. doct.ph.m.sc.prof. sen.res.ass. H.lI.Aslanov.

Papers

1. H.i.Aslanov.G.M.Eyvazl1.On reqular solvability of a boundary value problem
for a fourth order operator differential equation on a finite segment Transactions
of NAS of Azerbaijan , Issue Mathematics ,volume 41, Nel, 2021, p 24-34.

2. H.l.Aslanov.G.M.Eyvazli. On Kolmogorov tupe inequalites for the norms of
operators of inter mediate derivaties on the space of smooth vector-funktions on a
finite seqment .Proceedings of the Institute Mathematics and Mechanics, volume

47,numberl, 2021, p.143-155.
Theses

1.I'N.AcnanoB, ['.M.3iiBa3nbl.0 KOPpPEKTHOW pPa3pelIMMOCTH OJHON KpaeBou
3alayd I OJTHOPOJHOTO  omepaTopHO  IudPepeHInaIbHOTO  ypaBHEHUS
YETBEPTOr0 MOpSJAKAa B THIBOEPTOBOM MPOCTPAHCTBE. AKTyalbHbIE MPOOIEMBI
MaTeMaTUKu U WHGOPMAIMOHHOW TexHonoruu, marepuaibl || Bceepoccutickoi
KOH(EpPEHIIMUC MEXKAYHAPOJHOM ydyacTuem,r. Maxaukana , 5-7 ¢espans 2021 r.,

c.25-27.

2. I'N.AcnanoB, P.®.I'atamoBa . O KOPPEKTHOM pa3pelIMMOCTH OJHOTO Kjacca
orepaTopHo Au(QepeHInanbHbIX YpPaBHEHUH BTOPOTO MOpPsAKa C YacTHBIMU
MPOU3BOJAHBIMU BO BCEM MPOCTPAHCTBE. AKTyaJbHble MPOOJIEMbl MAaTEMATUKU U
uH(popmanmoHHo TexHojoruu, marepuainsl |l Bcepoccuiickoit koHpepeHuuuc

MEXIyHapOIHOM ydactuem,r.Maxaukaina , 5-7 ¢eBpans 2021 r.,c . 27-29.



8).work: "Direct problem of scattering for discontinuous coefficients Dirac
equation on a semiaxis "

Ex: doct.ph.m.sc. prof. sen.res.as. H.M.Huseynov.

The existence and description of the Yost solution are given in the work, the

properties of the nucleus are studied.

Paper

1. H.M.Huseynov. Self-adjont extrens for a class of singler operators.Turkish
Jouranl of Mathematics (2021) 45,p.300-304.

9).work: "Mandatory convergence of spectral expansions of functions from the
Sobolev class in eigenfunctions of odd order differential operator.” EX:

doct.ph.m.sc. prof. sen.res.ass V.M.Kurbanov.

Paper

1.V.M. Kurbanov, R.l. Shahbazov, A.l. Ismailova. absolute and uniform
convergence of the spectral expansion in the eigenfunctions of an odd order
differential operator // Azerbaijan Journal of Mathematics, 2021, V. 11, No 1, pp.
169-188.

Thesis

1. Kyp6anoB B.M., HcmaiinoBa A.M. Onenka CKOpOCTH PaBHOCXOJIUMOCTH IS
oxHOMepHOTo oreparopa llpenunrepa ¢ moteHnuaiom u3 kmacca L, , r > 1. //
CoBpeMeHHbIE METOABl TEOPUH KpaeBBIX 3adad. Marepuansl MexmyHapoIHOM
koH(pepennmu. Boponexckas BeceHHss MaTeMarnueckas mikoja [loHTpsTruHCKHE
yteHuss—XXXII, TlocBsmmaercst mamsaru Anekcanapa JImutpueBnua baesa (3—9
mas 2021 r). ctp.158-160.



10).work: Reconstruction of a differential operator of the second order from the
spectrum and sequence of signs "Ex: doct.ph.m.sc prof. sen.res.as. I.M.Nabiyev.

Conference materials
1.Habues U., I'acanmu A. O BOCCTaHOBJICHHHM OJHOMEpPHOU cucteMbl Jlupaka /

Marepransl MeXIyHapOIHOU OTKpbITOH  KOH(pepeHuun «CoBpeMeHHBIE
npoOJsieMbl B Hayke U TexHUKe. Teopus u npakTuka». BopoHex, 21-23 nexalps

2020, ®I'BOY BO «BI'JITY», 2021, c. 243- 246. https://585386.wixsite.com/math

2.MammanoBa JI., HabueB WM. OOparnas 3amaua nnsi omnepatopa Iltypma-
JImyBWiI C TpaHUYHBIM YCJIOBUEM, 3aBUCAILIMM OT mnapamerpa / Marepuaisl
MEXIYHAPOIHON OTKphITONM KOHpepeHIu «CoBpeMeHHbIe MPOoOIeMbl B HAYKe U
TexHuke. Teopuss u mnpaktuka». Boponex, 21-23 nekadbps 2020, ®I'bOY BO
«BI'JITY», 2021, c.213-215. https://585386.wixsite.com/math

Thesis

1.Ibrahim Nabiev, Chinara Rzayeva. The inverse problem for the Sturm-Liouville
operator with semi-separated boundary conditions/ International Black Sea
coastline countries scientific research symposium — VI, Abstracts Book, April 28-
30, 2021/ Giresun,  Turkey, p. 161. https://b0699d12-70ad-4313-81f1
0833a431c01la.filesusr.com/ugd/614b1f 48f508178ff54d3fbfo5686097a4489c¢.pdf

11). work:" Expantion of magnetic Schrodinger operator by eigenfunctions "
Ex: doct.ph.m.s. prof. sen.res.ass. A.R.Aliyev.

Papers

1. Amue A. P., Pamxabos L. II. Pa3znoxeHue mo cOOCTBEHHBIM (YHKIMSIM
MarHuTHOro omeparopa Illpenunrepa B orpanudeHHbIx oOmacTsax // BecTHuk
TomcKOro rocyJ1apcTBEHHOTO yHUBeEpcuTeTa. MaremaTnka u mexanuka, 2021, No
69, C. 5-
14. http://journals.tsu.ru/mathematics/&journal _page=archive&id=2072 (Web of
Science, Scopus)



https://585386.wixsite.com/math
https://b0699d12-70ad-4313-81f1/
http://journals.tsu.ru/mathematics/&journal_page=archive&id=2072

2. Aliev A. R., Ismayilov E. A. Selection of the optimal class of features for
recognition of the Azerbaijani handprinted characters // In: 11th World Conference
on Intelligent Systems for Industrial Automation - WCIS-2020. Advances in
Intelligent Systems and Computing, vol. 1323. Springer Nature Switzerland AG,
2021, p.p. 96-102. https://link.springer.com/chapter/10.1007/978-3-030-68004-
6_12 (Web of Science, Scopus)

3. Aliev A. R., Manafov M. Dzh. Trace formula for a Sturm—Liouville operator
with a &'’-interaction point // Differential Equations, 2021, vol. 57, no. 5, p.ii. 563—
569. https://link.springer.com/article/10.1134/S0012266121050013 (Web of
Science, Scopus)

12).work: "Special and addition of operator group in Hilbert space
about the multiplicity of elements. ” EXx: cand.ph.m.sc. ass.prof. lead r.a.

A.N.Jabrailova.

Papers

1.Jl>xkabpaunnoa A.H. O kpaTHOM TMOJHOTE CHUCTEMBbl COOCTBEHHBIX U

IPUCOEMHEHHBIX  AJIEMEHTOB  ONEpPAaTOPHOro  IMydyka B  TUILOEPTOBOM
npoctpanctse. Hayunsriii xypaan °“CHRONOS’’,2021, 1.6 ,Ne 2(52), ctp.67-70.

2. ]Ixabap3ane P.M., JlxxabpamrtoBa A.H. O pasnokeHUH MO COOCTBEHHBIM M
MPUCOCIMHEHHBIM BEKTOpaM JBYMapaMEeTPUUYECKONW CHUCTEMBbI OIEpaTopoB B

riiibOepToBOM TmpocTpaHcTBe. EBpasuiickoe Hayunoe OObenunenue, 2021,No
4(74), ctp.13-16.

3.A. Jabrailova, J. Asadzadeh. On stability of bases from perturbed exponential
systems in Orlicz spaces, Azerbaijan Journal of Mathematics, 2021, vol.11, Ne2 (is

in print).


https://link.springer.com/chapter/10.1007/978-3-030-68004-6_12
https://link.springer.com/chapter/10.1007/978-3-030-68004-6_12
https://link.springer.com/article/10.1134/S0012266121050013

13).work: "Spectral properties of antiperiodic Sturm-Liouville problem with
discontinuity divide the region". Ex: cand.ph.m.s.ass prof. lead r.a.
F.Sh.Mukhtarov.

Paper

1.F.S.Muhtarov, Serdar Pas, K.Aydemir. Spectral Properties of the Antiperiodik
Boundary — Value-Transition Problems. Journal of New Theory.2021.1ISSN2149-
1402. Vol.40-49.

14).work: "Inverse problems of spectral analysis for Bessel spectator with a

spectral parameter in the boundary condition” cand.ph.m.s. lead.r.a. N.J.Guliyev.

Over the past period, some inverse problems of spectral analysis have been
investigated for the Bessel spectator with spectral parameters in the boundary

condition.
15).work: " Scattered problems for a system of first-order hyperbolic equations in

special cases Ex:c.ph.m.s.,chief. r.a. Alimardanova Kamilla A.

Research on the topic was conducted during the reporting period. A work is
prepared for the anchor.

16).work: "Direct and inverse problems of spectral analysis for a class of
differential operators " Ex:phd in math.,chief.r.a. Latifova Aygun R.

The solution of a straight problem for a class of differential operators was studied,
the construction of integral solutions, the properties of special functions, special
numbers were studied.

17).work: "Inverse problem for  Sheturm-Liouville operator in the form of
Impedance”. Ex: phd in math.,chief. r.a. Osmanli Jalala A.

In the reporting half-year, a link was found between the nucleus of the conversion
operator and the scattering data.

18).work:" The scattering problem for a system of six hyperbolic equations on the
semiaxis in the case of 2 incident and 4 scattered waves" EXx: j.r.a. Safarova
Aynur N.



In this work, for six systems of hyperbolic equations, the problem of scattering in
the form of two to four scattered waves coming from the hemisphere was studied.

I1. Scientific and organizational activities.

D. f-m. D., prof. Gl Aslanov suggested teaching at BSU. He was appointed
chairman of the State Examination Commission at BSU. He was a member of the
Committee of the Republican Competition "Scientist of Tomorrow", organized by
the Ministry of Education. Participated in academic councils as a member of the
Defense Council. He is a member of the editorial committee of the journals
"Transaction of NAS of Azerbaijan" and "Proceedings of the Institute of
Mathematics and Mechanics"”. Scientific supervisor of three candidates for a

degree.

D. f-m. Sci., prof., ch. n. with. I. M. Nabiev took part in 3 international
conferences, was an opponent of 1 doctoral dissertation, published 3 scientific
works. Was the chairman of the State. Attestation Commission in the Azerbaijan
State. University of Petroleum and Industry (Master's degree)

Many employees of the department are engaged in teaching activities in various

higher educational institutions of the Republic.



doct. ph.m.s.,prof.sen.r.a. S.A. Aliyev is a member of the editorial board of six
scientific journals. Has supervised one ph.d. dissertation Engaged in pedagogical
activity at BSU.

doct. ph.m.s.,prof.sen.r.a. A.R. Aliyev is an editor-in-chief of the international
scientific journal “Azerbaijan Journal of High performance computing”
(Azerbaijan), manager editor of the international scientific journal “Azerbaijan
journal of Mathematics” and a member of the journals: «Proceedings of the
Institute Mathematics and Mechanics, National Academy of Sciences of
Azerbaijan» (Azorbaycan), «Transactions of Azerbaijan Institutes of Technology»

(Azorbaycan).

doct. ph.m.s.,prof.sen.r.a. H.M. Huseynov_is a member of editorial board of a

lot of international and republican scientific journals. He is an adviser of magisters

and doctoral students.

doct. ph.m.s.,prof.sen.r.a. S.S. Mirzoyev’s two cand. for degrees have

submitted their dissertation works to the Scientific Council of IMM.

doct. ph.m.s.,prof.sen.r.a. V.M. Gurbanov is a member of editorial board of
a lot of international and republican scientific journals. He is an adviser of

magisters and doctoral students.

Many of the department collaborators are engaged in pedagogical activity in

different higher education institutions of the Republic.

PARTICIPATION IN SCIENTFIC SEMINARS
All the collaborators have participated in the institute and department seminars.

PUBLISHED SCIENTFIC PAPAERS



In the report period the employees of our department have published 1
textbook, 13 papers, 8 abstracts, 2 proceedings of conference, 7 papers and 2
abstracts were submitted for publication. 4 of these articles are in the Thomson and

Scopus databases and 2 in the Scopus databases.

Heard of department: d.ph.m.s.prof. H.I.Aslanov



