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B. D. Djordjevié¢, On a singular Sylvester equation with unbounded self-adjoint A and B,
Complex Analysis and Operator Theory 14:43 (2020)  https://doi.org/10.1007/s11785-020-
01000-7

Obes6elienn cy yenosu pemmsoct CunBecTepoBe jeHaYHUHE 1101 TPETIOCTABKAMA 13 ¢y A v B epMUTCKH HeOrpaHUueHH (M22)
| onepatopm, nedunucann Ha cenapabuiHuM XnabepToBuM PoCTOpUMA, YHjH CMEKTPH UMajy Henpaszan npecek. Hakon

PeLIaBabha IOMEHYTE JeAHAYNHE, PeliCa Cy OKapakTephcaHa u Kknacu(ukopana. Pesyaratu cy naycrposann na npuMepy u3

KBAHTHE MEXaHHKE.

Solvability conditions are derived for the Sylvester equation, under the premise that 4 and B are unbounded self-adjoint
operators, defined on separable Hilbert spaces, whose spectra intersect. Once the initial equation is solved, its solutions are
then characterized and classified. The results are illustrated on an example in quantum mechanics,

B. D. Djordjevi¢, Operator algebra generated by an element from the module B(V), V), Complex
Analysis and Operator Theory (ISSN 1661-8254), 13:5 (2019) 2381-2409
https://doi.org/10.1007/s11785-019-00899-x

2 Pasmarpana je anreGpa oneparopa koja je Aedunncana ynyrap moayna B(l, 13, koja A0NYWTa (hy HKUHOHATHY pauyH (MZZ)
CBOJUX efleMeHaTa u Tume omoryhyje pemmsocr OfpeheHnX ONepaTOPCKUX jeaHaunta, yimyayjyhu u Cungecrepony
jeaHaumHy.

An operator algebra is defined within the module B(1';, V'3, which is not a Banach algebra per se, but still allows functional
calculus of its elements, thus enabling one to solve certain operator equations, including the Sylvester equation.

B. D. Djordjevi¢, N. C. Din¢ic, Solving the operator equation AX-XB=C with closed A and B,
Integral Equations and Operator Theory, 90:51 (2018) https://doi.org/10.1007/s00020-018-
2473-3

O6e3behenn cy yenosu pemmeocTi cuurynapie CuiBecTepoBe jeanaumune, Mo npeTnocTaskaMa 1a cy onepatopu A u B

3 Heorpannucuu onepatopu Ha banaxosum NpoCTOpUMa. Peluciba cy ersakTHO KOHCTpyucaHa n iediuucana Y TEPMUHUMA (MZZ)
anreGapekux u [layaeposux 6aza. Pesynraru Cy HIYCTPOBaHH Ha npoGiemuma u3 Htypm-Jlnysunose TeopHje.

Sufficient solvability conditions are derived for the singular Sylvester equation, under the premise that A and B are
unbounded operators defined on Banach spaces, whose point-spectra intersect. The solution are exactly constructed and are
defined via algebraic and Schauder bases. The results are illustrated on Sturm-Liouville inverse problems,

B. D. Djordjevi¢, N. C. Dinci¢, Classification and approximation of solutions to Sylvester
matrix equation, Filomat 33 (13) (2019) 4261-4280 https:/doi.ore/10.2298/FI1.1913261 D

Peuiena je matpuuna Cunsectepsa jennaumnna K0ja uMa Beckonauno MHoro pemerba. OGesbelhenn Cy NOTpebHU U T0BOILHH
4 yCnoBYM pelMBOCTH jeHauMHe, pelera cy Knacuukosana, OKAPAKTEPUCAHA W MOTOM ANpoOKCHMHUpaHa kala je To 610 (M22)
Mmoryhe,

= Matrix Sylvester equations is solved, which has infinitely many solutions. Sufficient and necessary conditions are derived, the
solutions are classified, characterized and approximated when possible.

B. D. Djordjevié, The singular value of A + B and oA + AB, Scientific Annals of the Alexandru
[oan Cuza University of Iasi (NS). Mathematics An. Stiing. Univ. Al L. Cuza lagi. Mat. (N.S.),
£.2 3 (2016) 737-743

hlln://www.math.uaic.m/~annalsmathf‘ndf-uri%2(lanaIu/l-’2-3(2() 16)/Djordjevic_Bogdan.pdf

Y pamy cy npukasaHe Heke MajopH3aLAOHE penauuje Koje ce 0HOCe Ha TMHeapHe xomOuHaUKje MaTpuiia, Y enocTanmena je
BE3a €A 0/IpeleHuM MaTPUYHHM HejeaHaKoCTHMA.

This paper concerns some majorization relations which concern linear matrix pencils. A connection is established with certain
matrix inequalities.
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Kanauaar Hernyrasa ycliose 3a oleHy W 010paHy 10KTOPCKE AMCepTainje Koji cy npeagrheHn 3aKoHOM O BHCOKOM
obpazoBamy, Ctarytom VHusep3utera n Crarytom dakynrera.

W3 npuioskeHoT ce BHAH /1a je KaHIWIaT MCIYHHMO cBe yc/oBe npensubene 3aKOHOM O BUCOKOM oOpasoBamy, CTaTyTOM
Yuupepsutera U Cratytom DakynreTa.
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From the attached documentation, it is clear that the candidate fulfills all conditions imposed by the Law on Higher Education,
University Regulations and Faculty Regulations.

BPEJ{HOBAILE MOJEAUHUX JEJTOBA JOKTOPCKE JUCEPTAITHJE

Kparak onuc nojeiMHuX aenosa aucepratuje (do 300 pevu)

V JMcepTalMjy ce aHATM3MPa Kilaca cUHrynapHux CHiBecTepoBUX jeaHaumHa, Tj. Knaca jesHaunna obnuka AX—XB=C,
3 KOje Ce He 3HA YHANPe/ /1a 1 Cy PEeLIMBe WK He. Je/IHauMHa ce nocMarpa y cyuajeBuma Kaja cy Aati onepatopi
MAaTpHLIE, 3aTHM OTPAHHYEHH JIMHEAPHH ONepaToOpH Ha baHaxoBHM MpOCTOPUMA, 3aTBOPEHH OMEpaTopH Ha banaxoBum
POCTOPHMA M KOHAYHO KaJla Cy IaTH ONepaTopy HEOrPaHHUYEHH CAMOKOHYOBaHH OMepaTopH Ha cenapabHIHUM
XunGeprosum npoctopuma. Hajnpe ce 13Bo/ie I0BO/LHH YCIOBH PELIMBOCTH je/IHAUMHE, TE C€ MO/l THM MPETHOCTABKAMA
npesiask Ha KOHCTPYKUM]y cBuX moryhux peiuesa. [Tokasyje ce 1a cy cBa pelietha obyxpaheHa W3BEIEHUM TOCTYIILHAMA,
yMMe ce BpILIHM KapakTepu3auuja onmrer pewersa Cunsectepose jeanaunte. JloOujeHn pesynTaTi Cy noTOM MPUMEHbCHH
Ha caBpeMeHe npobieMe U3 TeopHje OrepaTopa, Kao LWTo Cy pasHH CeKTPaTH1 rnpobsieMu, npolieMH yonuTeHUX
KoMyTaTopa onepatopa, LLtypm-JInyBuiosu uneepstu npobiemu 1 npoGeMH BE3aHH 3a OnepaTope Nnoaoxkaja u
ummnysca. "

The dissertation concerns a class of singular Sylvester equations, that is, a class of equations of the form AX—XB=C, for
which it is not a priori known whether they are solvable or not. The equation is observed in cases where the given
operators are matrices, bounded linear operators on Banach spaces, closed operators on Banach spaces, and finally,
unbounded self-adjoint operators defined on separable Hilbert spaces. First, solvability conditions are derived, and under
those conditions the initial equation is then solved. It is shown that all solutions are obtained via the techniques derived in
the dissertation, thus forming the general solution of the equation. The obtained results are then applied to some
contemporary problems in operator theory, such as various spectral problems, generalized commutator problems, Sturm-
Liouville inverse problems and position-momentum operator problems.

BPEJHOBAIGE PE3YJITATA JOKTOPCKE JUCEPTAIIUJE

HHBO OCTBapHBAkba MOCTAB/LEHHX IM/bEBA U3 NPHjaBE IOKTOPCKE aucepraumje (do 200 peuu)
Jlucepratmja je y NOTIYHOCTH OCTBAPHIIA LIM/bEBE Npe/iBUheHe TeMOM, THME 3aTBOPHBLIHN npoGsieM CHHIYJIAPHHX
CunBecTepoBHX jeHAUMHA.

The dissertation completely meets the goals imposed by the theme proposal, thus closing the problem of singular Sylvester
equations.

BpeHoBare 3Hauaja ¥ Hay4HOT AOMPHHOCA pe3ysiTata aucepraumje (0o 200 peuu)

TeMa je caBpeMeHOT KapakTepa, akyTe/Ha, ca LHPOKHM CIIEKTPOM NPUMEHA y MaTeMaTHLIH, UMLK U HHKEHEPCTBY.
CaMHM THM je M 3Hayaj JUCpeTalltje NaleKOCekaH, ITO Ce MOKE BUIETH U3 pajloBa Ha KojuMa ce sinceprauuja basupa,
Kao M M3 MMNAKT (haKTopa Koje MMajy YaconucH Yy Kojuma Cy TH pajoBH nmydnukosann. Metoau KOjHMa Cy MOCTHIHYTH
pe3y/ITaTH Cy HOBH M OPHTMHANIAH CY JIONPHHOC Ka/HW/aTa OBO) TEMH.

The topic is modern, with a wide range of applications in mathematics, physics and engineering. The impact of the
dissertation is far-reached, which can be seen from the results the dissertation is based on, and from the impact factors of
the scientific journals in which those papers are published. Methods used to derive the results are new and are original
contribution of the candidate to the topic.

OlieHa caMOCTATHOCTH HAYYHOT paja kanauaara (oo 100 peuu)

Kanmzar je 1o caj my6amKoBao MeT HayuHHX pajioBa, 0J1 TOra je Ha TPH pajia caMoCTanato, 0K je y ABa pajia
KOayTop ca cBojuM MeHTOpoM. OBHM je jacHO MOTBpheHO 1a je KaHMIaT caMOCTalHO JI0IIa0 10 IIaBHUX
pesyJirara aucepTanmje.

"The candidate has published five scientific papers so far, of which he is the sole author on three of them and he
coauthored two papers jointly with his supervisor. This clearly verifies that the candidate has independently
obtained the main results in the dissertation.

3AKJbYYAK (0o 100 peuur)

Jlucepranmja ce 6aBu poGIeMOM KOjH HMa JIMPEKTaH yTHIA] Ha Ja/bi pa3Boj TEOpHje oneparopa U beHHX
IPHMEHA Y MaTeMaTHIM, QU3NLM 1 HIKemepcTBy. [Ipobiem Teme JIMCcEpTalje je KOMIUIETHO OKapakTepucaH v
3aTBOpEH 0/1 cTpaHe ayTopa. Kanauaar je Jlokas3ao riaBHe pesynrare JMcepTaluje, KOji Cy HOBU M OpUTHHAIAH
JIOTIPHHOC OBO]j Hay4HO] oOnacTH. Kanmuzar je yCcIenmHo Hanmcao A10KTOpeKy JIACEPTAIN]Y 10/1 HACIOBOM
_Cunrynapua CuiisecTepoBa je/IHaYMHA U IeHE IPUMeHe”, pHjaBsbeny Ha [IpHpoiHO-MaTEMAaTHHKOM
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The dissertation concerns a topic which has a direct impact on further development of operator theory and its
applications in mathematics, physics and engineering. The problem studied in the dissertation is completely
characterized and closed by the author. The candidate has obtained the main results in the dissertation, which
are new and original contribution to this scientific field. The candidate has successfully completed his PhD
dissertation titled “Singular Sylvester equation and its applications”, proposed at Faculty of Sciences and
Mathematics, University of Nis.
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