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III HACJIOB JOKTOPCKE JUCEPTAIINJE:
I'eHepaM3oBaHa AUjaroHaJHa JOMHUHANMja 3a 0JI0k MaTpule u MoryhHocTH l-eHe IpHUMeHe
III  PhD THESIS TITLE:
Generalized diagonal dominance for block matrices and possibilites of its application
IV IPETJIEJ JOKTOPCKE JUCEPTAIINJE:
Hagectu kpartak cajipkaj ca Ha3HaKOM Opoja CTpaHa, IOraBJba, CIMKa, IeMa, TpaKOHA U CIL.
JlokTopcka AucepTalyja u3ydaBa MaTpule 3anucane y 010k ¢popmu. OHa cucteMaTusyje nocrojeha
U TIpeficTaBJba HOBa TBphema 0 ocobMHaMa TaKBUX MaTpUIla, Koja ce 0a3upajy Ha uaeju
reHepalN30BaHe AujaroHanHe qoMuHanuje. Te3a je HanucaHa Ha 152 cTpaHe u cactoju ce ox 7
noriasJsba ca 18 cekuuja i 34 cimke.
IV~ PhD THESIS OVERVIEW:
PhD dissertation investigates matrices written in block form. It systematize existing results and
presents new results about properties of such a matrix, which are based on the idea of generalized
diagonal dominance. The thesis is written in 152 pages and consists of 7 chapters with 18 sections,
and 34 diagrams.
v BPEJHOBAIE IMOJEAUHUX JEJIOBA JOKTOPCKE JUCEPTAIINJE:

Wneja reHepann3oBaHe ujaroHaIHe JOMHUHALM]E je Y TAUKACTOM CIIydajy HHTEH3UBHO NIpOydaBaHa
0]l CTpaHe MHOTHX ayTopa, a y OJIOK BapHjaHTH 3HATHO Mame. [ TaBHA MOTHBAIHja OBE JOKTOPCKE
JHcepTalyje jecTe Ja cucTeMaTu3syje nocrojehe u fokaxe HOBE pe3ynTaTe, Kao U Jia yKake Ha HOBE
MoryhHocTH BUXOBe puMeHe. HajHoBHjU pe3ynTaTH, Kao U 10 caj HEeMyOJIUKOBaHH, JeTaJbHUje Cy
pa3MaTpaHH.

IIpBo nornassbe MpeCTaBJba KpaTak yBoOJ y TEMaTHKY M MOTHBAIUjy 3a HCTPAXKUBamka Koja ciese.

VY npyrom moriaBjby OIHUCAH je KOHIENT IreHepaan3oBaHe qujaronanne gomunanuje (I11) y
TayKkacToM ciIy4ajy. [IpBo mornasspe ce OQHOCH Ha HajBaxHHM]y Kiacy — kiacy CIIJI matpuna, apyro
Ha camy kiacy I'/IJ] matpuna, a Tpehe aaje npernen 9 pasnuuntux norkiaaca I'JIJ] matpuna.
IMocnenmwa cekurja y IpBOM MOINIaBJbY OJAHOCH CE€ HA KOHIENT JHjarOHAIHOT CKaJINPama, KOju UMa
pa3HOBPCHE NPEIHOCTH y U3BOhemY pPa3HUX JENUX pe3ydTara y IPpUMemeHo] TMHEapHO] anredpu.




Tpehe nornasbe OAHOCH Ce Ha KOHIENT reHepaIn30BaHe rjaroHagHe JOMHHALNje y 010K
BapHjaHTH. BIOK yommTeme U3BEACHO je Ha JiBa pa3luiyuTa HAUYMHA, KOja Cy Ha3BaHa MPBH,
OJIHOCHO JpYyTH THII OJ0K yonmuTema. Ilokas3ano je na 06a uMajy omnpaBaame 3a CBOje OCTOjambe.

YeTBpTO NOTIaBJbE, CKOPO YUTABO, IPEACTaBIba MOTIIYHO HOB MaTepujal, a OJHOCH C€ Ha OLEHY
HOpMe GeckoHa4HO HHBep3He MaTpuie. Ouene y ciydajy Hekpacos u C-HexpacoB maTpuna cy
ayTOpPOB OPUTHHAIIHYU pE3yNTaT U, y TAUKaCTOM CIIy4ajy, oHe cy Beh myOiukoBaHe y ayTOPOBUM
panoBuma nofg Opojem 1 u 2, a y aucepranuju cy y HOTIYHOCTU HaBegeHe. CBe olieHe y OJI0K
ciy4ajy, ocuMm Bapaxose ornene 3a 6ok CJI/ matpuiie npBor Tuma, Cy HOBU HemyOIMKOBaHU
pesynTtatu. HoBu pe3ynTatu WiIycTpoBaHU Cy HyMEPUUYKUM NPHUMEPHMA, KOjU ONIPABIaBajy BUXOBO
MIOCTOjarbe U WIYCTPY]y BUXOBY €(HKACHOCT.

ITeTo mornasske ce OJHOCH Ha JIOKAIU3aIHjy KapaKTepUCTHUHUX KopeHa. DopMyucaH je 610k
aHaJIOTOH MPBOT U ApYyTOr TUIa Baprunor npuHnuna exsuBaneHmuje. Hou pesynratu cy
UITYCTPOBAHU HYMEPUUKHUM IIpUMEpUMA.

IIpernocaenmse, mecTo MoriaBibe je mocBeheHo Ueju Kako ce MOXKe OL[EHUTH CIIEKTPATHU PagHjyc
IIPOU3BOJbHE MaTpHlle, KopHuirhemeM Hekux notkiaaca I'JIJ] matpumna. IlpukasaH je jeqaH Takas
HA4MH Y TAYKaCTOM CIIy4ajy, a 3aTHUM je KOMEHTapUCaHO KaKo Ce OH MOK€ HCKOPUCTUTH 32 OLEHY
ITepoHOBOTr KOpeHa HEHETATUBHUX OJIOK MaTpPHUIIA.

IMocnenmwe noraaBibe YMHE 3aKJbyYHa pasMaTpama.

Hucepranyja ce 3aBpiIaBa HaBohemeM KopuitheHe IuTepaType.

EVALUATION OF PARTS OF PhD THESIS:

The idea of generalized diagonal dominance in the point-wise case is extensively studied by many
authors, while its block variant is investigated significantly less. The main motivation of this
dissertation is to systematize existing and establish new results, and to point out new possibilities for
their application. The most recent results, as well as so far unpublished, were discussed in details.

The first chapter provides a brief introduction to the topic and motivation for the research that
followed.

The second chapter describes the concept of generalized diagonal dominance (GDD) in the point-
wise case. The first section addresses the most important class - class of SDD matrices, the second is
related to the class of GDD matrix itself, and the third provides an overview of nine different
subclasses of GDD matrices. The last section of the first chapter refers to the concept of diagonal
scaling, which has various advantages in performing a variety of positive results in applied linear
algebra.

The third chapter explains the concept of generalized diagonal dominance in the block case. Block
generalization is carried out in two different ways, which are called first and second type of block
generalizations. It is shown that both have a justification for their existence.

The fourth chapter is, almost completely, new material relating to the max norm estimation of
matrix inverse. Estimations in the case of Nekrasov and S- Nekrasov matrices are the author's
original results in the point-wise case, they have been published in the author's papers numbered as 1
and 2, and in the thesis are fully explained. All the results in the block-wise case, except Varah's
bound for block SDD matrix of the first type, are new unpublished results. The new results are
illustrated by numerical examples that justify their existence and illustrate their effectiveness.

The fifth chapter is related to the eigenvalue localization. Both block analogues, of the first and
second type, of Varga's equivalence principle is formulated. The new results are illustrated by
numerical examples.

The sixth chapter is devoted to the idea of how to estimate the spectral radius of an arbitrary matrix
using some subclasses of GDD matrices. One such result is shown in the point-wise case, and it is
commented how it can be used for the estimation of the Peron root of a non-negative block matrix.
The last chapter consists of concluding remarks.

The thesis ends with a list of used references.




VI CIIMCAK HAYYHHUX U CTPYUHUX PAJJOBA KOJU CY OBJABJbEHU WU
MMPUXBAREHH 3A OBJAB/bUBAILE HA OCHOBY PE3VJITATA HCTPA’KHBAIbA ¥
OKBHUPY PAJIA HA JIOKTOPCKOJ JUCEPTALIUIN

TakcaTuBHO HaBeCTH Ha3UBE PajJOBa, IlIe U Kaja cy o0jaBibeHH. [IpBO HaBeCTH HajMame jeldaH paj
o0jaBireH uiaH npuxsaheH 3a o0jaBipuBame y daconucy ca ISI mucre oIHOCHO ca MMCTE MUHUCTapCTBa
HaJJEeKHOT 3a HayKy Kaja Cy y NUTamy APYUITBEHO-XYMaHHCTHYKE HayKe HIM pPajoBe KOjH MOTY
3aMeHUTH 0Baj ycinoB 1o Ol.jamyapa 2012. rogune. Y cimyuajy pamoBa mpuxsaheHHX 3a 00jaBbHBam-E,
TaKCAaTHBHO HABECTH Ha3WBE PaJoBa, I1ie M Kaja he OuTH 00jaBJbeHU U MPUIOKHUTH MOTBPILY O TOME.

1. Cvetkovi¢, Lj., Dai, P.-F., Doroslovacki, K., Li, Y.-T., Infinity norm bounds for the inverse of
Nekrasov matrices. Appl. Math. Comput. 219, 10 (2013), 5020-5024. (M21)

2. Cyvetkovi¢, Lj., Kostié, V., Doroslovacki, K.: Max-norm bounds for the inverse of S-Nekrasov
matrices. Appl. Math. Comput. 218 (2012), 9498-9503. (M21)

3. Bodroza-Panti¢, O., Doroslovacki, R., Doroslovack, K.: i An elementary proof of a theorem
concerning the division of a region into two, Rocky Mountain Journal of Mathematics 37, 5
(2007), 1415-1426. (M23)

4. Doroslovacki, K.: NASC 2012, On several possibilities for maximum norm estimation of the
matrix inverse. The fourth international conference on numerical algebra and scientific computing,
October 20-24 2012, Dalian, Kina. (M34)

5. Cvetkovié, Lj., Doroslovacki, K., Gardasevi¢, D.: Further developments in estimationof the
infinity norm of the inverse matrix. MAT-TRIAD 2011, July 12-16 2011,Tomar, Portugal. (M34)

VII 3AK/bYUYIIU OJJHOCHO PE3YJITATH HCTPAKHNBAIbA

Ionazehu ox nBa Beh mybnukoBaHa pe3ynTara ayTopa JUcepTalyje, Koju MpeIcTaBibajy 3HauajaH
Hay4YHH JIOIPHUHOC y OBOj OOJIACTH y Ta4KacTOM CIIydajy, OBa JHUcepTalija MpuKasyje 100py
CHUCTEeMaTH3allljy IOMEHYTHUX pe3yJITaTa i, Ha OCHOBY TOra, yoOJIHuaBa HAYMH IeHepaIu3anuje
pesynTarta Ha OJIOK ciydaj, kKoju o0e30el)yje BUXOBY eneraHTHy npuMeny. Jucepraiuja caapxu
ayTeHTH4Ha TBplema Koja 10 caja HUCY MyOIMKOBaHa, a koja oborahyjy obiact npumeHe, Kao u
HOBE pe3yiTaTe KOjUu CUCTEMATU3yjy TEXHUKY, Ipyxkajyhu [[eIOBUT OCBPT Ha TeMy JHCepTalyje.

VII CONCLUSIONS, L.LE. RESULTS OF THE RESEARCH

Starting from two previously published results by the author of this dissertation, which represent a
significant scientific contribution in this area in the point case, this thesis shows successful
systematization of the aforementioned results and, based on that, trace the way of generalization to
the block case, which ensures their elegant implementation. The dissertation contains unique
statements, which has not been published yet, and which enrich the field of application, as well as
new results which systematized technique, providing a comprehensive overview of the dissertation
topic.

VIII OLEHA HAYHUHA MPUKA3A U TYMAYEA PE3YJIITATA HCTPAJKUBAIbA
ExcnnuuuTHO HABECTH NO3UTUBHY WY HETaTUBHY OLICHY HauMHA IIPUKa3a U TyMadewa pesyliraTa
HCTPAKUBAA.

Haunn npukasa u TyMadema pe3ysiraTa UCTpaXKHUBamba OANUKY]y ce CHcTeMaTHYHoIIYy,
nperyiegHomny, jeIMHCTBEHUM IIPUCTYIIOM U jacHOM MoryhHomhy npumeHe.

VIII EVALUATION OF THE PRESENTATION AND INTERPRETATION OF THE
RESEARCH RESULTS




Explicitly give a positive or negative evaluation of the presentation and interpretation of the research
results.

Presentation and interpretation of the research results are systematic, they provide a good overview,
unique approach and a clear possibility of the application.

IX KOHAYHA OIHEHA JOKTOPCKE JUCEPTAIINJE:

ExcruiniiuTHO HaBECTH Ja JIM AUCepTallija jecTe WIK HHje HallcaHa y CKJIaay ca HaBeJeHHM
o0pasnioxkemeM, Kao U J1a JIM OHA CaJpXKH WIH He caJpKu cBe OUTHE eneMeHTe. JaTu jacHe, mperu3He U
KOHIIM3HE OJrOBOpe Ha 3. U 4. NUTame:

IX FINAL EVALUATION OF THE DOCTORAL DISSERTATION

Explicitly state whether or not the dissertation is written in accordance with the provided elaboration, as
well as whether or not it contains all of the relevant elements. Provide clear, precise, and concise answers to
questions 3 and 4:

1. Ja 11 je aucepralyja HamMcaHa y CKJIaay ca 00pa3oKemheM HaBeIeHUM Yy NIPHjaBU TeMe
JucepTanuja je y NOTIIyYHOCTH HANIMCAHA Y CKJIAdy ca 00pa3/ioikemeM HaBeJAeHNM Yy NIPHjaBH TeMe.
Is the dissertation written in accordance with the elaboration stated in the submission of the topic of

the thesis?

The dissertation is written entirely in accordance with the reasoning set out in the application.

2. Ja mu qucepranuja caapku cBe OUTHE elIeMeHTe
Jucepramuja caap:Ku cBe GUTHE eJleMeHTe.
Does the dissertation contain all of the relevant elements?

The dissertation contains all the relevant elements.

3. ITo uemy je gucepTalyja OpUrHHANAH AOIPUHOC HAYIH

Opnrnﬂa.ﬂan AONPUHOC HAYLA C€ orJjie/ia HE CaMO Y 6p0jHOCTl/I HOBMX pe3yJiTara, Beh, mnmpe csera, y
IbUX0BOM KBAJIUTETY U ONPABJIAHOCTH, KA0 U Y OPUTHHAJTHOM NPUCTYITY KOjI/lM Cy CUCTEMATU30BaHU
U NMPE3€HTOBAHU.

In what way does the dissertation provide an original contribution to science?
Original scientific contribution is reflected not only by the number of new results, but, above all, in

their quality and validity, as well as the original approach, by which they are systematized and
presented.

4. HepnocTanu aucepranyje ¥ BUXOB YTHUIIA] HA pe3yITaT UCTPAKUBAha
Hema ux.
The shortcomings of the dissertation and their influence on the results of the research.

There are none.




X  MPEIJIOL:

X SUGGESTION:

Ha ocHOBY ykymnHe olieHe qucepTaluje, KOMICH]ja TIpeaake:
Ja ce JOKTOPCKA AUcepTanmja MPUXBATH, a KAHAWAATY 0100pHu oadpaHa
Based on the overall evaluation of the dissertation, this committee suggests:

to accept the dissertation, and to approve the defence by candidate

HABECTU UME U 3BABE YWIAHOBA KOMUCHUIJE ITOTIIMCH YITAHOBA KOMUCHUIE
SIGNATURES OF THE COMMITTEE MEMBERS

np Muna CrojakoBuh, peoBHH mpodecop, IpeaceTHUK

np Wnuja Kosauesuh, penosuu npodecop, wian

np Bnagumup Koctuh, nonenr, wian

Lev A. Krukier, Ph.D, penoBuu npodecop, uian

np Jbusbana L{BerkoBuh, penosuu npodecop, MEHTOP

HAIIOMEHA: YUnan koMucHje KOju He JKeJH Ja MOTIHUIIE U3BEITaj jep ce He ClaXke ca MUILbEHhEeM
BehMHe 4TaHOBa KOMUCH]e, TyKaH je Ja yHece Y H3BeIlTaj 00pa3nokeme OAHOCHO pa3jore 300r KOjux He
JKEJH J]a TOTHHILE U3BEIITa].



