CTAHOBHUIE
ot gou. A-p FOnmana IleneBa IlamkoBa

HoB 0barapcku ynusepcurer, aen.” Uugpopmarnka”

M0 TUCEPTAIMOHEH TPY/ 3a MPUCHKIAHE Ha 00pa30BaTe/IHATA U HAYYHA CTETICH
'noxrop'

B 00JacT Ha BuUcIIe oOpazoBanue 4. [lpupoonu nayku, mamemamuxa u uHpopmamuxa

npodecroHaaHo HanpaBiieHue 4.6 Ungopmamuxa u KOMRIIOMbPHU HAYKU

JIOKTOpaHTCKa nporpama ,, Anghopmamuka “

ABTOp: Kocrac-Ilepukianc Crepruoc 3oroc
JIOKTOPaHT B caMOCTOATeNIHAa opma Ha oOydeHue, kar. "udopmaruka”, [Tpupono

MareMatuyecku Qaxynrer Ha KOrozamaneH yHUBEpCUTET

Tema: Cucremu 3a komnOTbpHa ajaredopa (CKA) - HOBM cTpaTeruu M TEXHUKH

1. O6m10 npeacTaBsiHE HA MPOLIEAYPATA U IOKTOPAHTA

Cnc 3anoBen Ne 2944 ot 17.12.2024 r. Ha Pexropa Ha IOro3amnaneH yHUBEPCUTET
(FO3Y) cbM omnpeneneHa 3a 4jeH Ha HAy4YHOTO >KYpH 3a OCUTYPsIBaHE Ha MpoIeaypa 3a
3alllMTa Ha JUCEPTAIMOHEH TPy Ha Tema ,,CructeMu 3a koMimoTbpHa anredpa (CKA) -
HOBU CTpaTeruy M TEXHUKHU™ ~ 3a MpHUI00MBaHE HA 00pa3oBaTelIHaTa U HAyYHa CTENEH
‘moktop’ B obnact Ha Bucie oOpasoBanue 4. [lpupomHu Hayku, mMaTeMaTuka U
uHpopmaTka, npodecuoHanHo Hamnpasienue 4.6 Mudopmarvka M KOMOIOTHPHU
HayKd, JIOKTOpcka mporpama ~“HMuHdbopmaruka®“. ABTOp Ha IHUCEPTAIMOHHUS TPYH €

Kocrac-Ilepuknuc Ctepruoc 30ToC — TOKTOPAHT B caMOCTOsITEHA hopMa Ha 00yUueHue

KbM KaTenapa "HMHdopmaTuka” ¢ HaydeH KOHCYATaHT Jo1l. 1-p Mpena Aranacosa.

IIpencraBeHuTe HNOKYMEHTH KbM IMPOLEAYpATa, AUCEPTALUOHHUAT TPyA U
aBTopedeparbT oTroBapAT Ha usznckBaHusita Ha 3PACPDB, IlpaBuiHuka 3a HErOBOTO

npuiaraie ¥ Berpenmnure npaBuia 3a pa3BUTHE Ha akaJeMUyHus cberas B FO3Y.



JoxropanTsT Kocrac-Ilepuknuc Crepruoc 30Toc € TpaxkJaHMH Ha ['bprus.
3aBppuiii € YHuBepcuteT Ha Makegonusi B rp.ConyH, I'bpiusi, Maructsp € IO
MEHU/UKMBHT W MH(pOpManMoHHU TexHosoruu. llpurexkaBa mnemaroruuecka
npaBociiocooHocT. Cien qurmomupaneTo cu ot 2016 1. paboTu KaTo NpernojiaBaTe 1o
uH(pOpMaTUKa B pa3IMYHM y4eOHU 3aBeJCHHs. 3auuCiIeH € B JOKTOpaHTypa Ha
CaMOCTOSTENIHA TMOATrOTOBKa KbM Kareapa ~WHdbopmaTtuka” ¢ HayuyeH KOHCYJITaHT
nou. n-p Mpena Aranacosna.

2. AKTYaJIHOCT HA TeMATHKATA

Pa3paboTBaHuAT B AMCEPTALMOHHUS TPY. MPOOJIEM € CBbpP3aH C M3CJECABAaHE Ha
cpeacTBara 3a nogoOpsiBane Ha epexktuBHOCTTa HA CKA. B mocnennure roqunu Te3u
CHUCTEMH C€ M3MOI3BAT BCE MO-UYECTO HE CaMO 3a PEIIaBaHETO HAa HAYYHO - TEXHUYECKU

3aJa4u, HO U B O6y“IeHI/I€TO I10 MIpUPOJHH, TCXHHYCCKHU U NKOHOMHUYCCKHU HAYKHU .

Ilen Ha AMCEPTALIMOHHOTO M3CIIEABAaHE € Ja MpoydaT aKTyaJlHH CTPAaTEeru U
TEXHUKH, YHETO NPUJIOKECHHE ITOBUIIABA IPOU3BOJUTEIHOCTTA HA TE3U CHUCTEMH.

[TocTaBenara uen Boau 40 (popMyJIHUpaHETO HA CAECAHUTE 3aJauHu:

® TIPOBEXKJAHE Ha €TAJOHHO TECTBAHE, 3a Ja C€ CPABHAT BH3MOKHOCTHTE Ha
HaW-IIMPOKO U3MOI3BaHUTe HHCTpyMeHTH Mathematica, MATLAB wu

Maple;

® M3CJIEABAHE HAa BH3MOXHOCTHUTE 3a MOoAXoAsmo HactpoiiBane Ha CKA 3a

ITIOBUIIIAaBaHC Ha TAXHATa C(I)GKTI/IBHOCT;

e TmpoyuBaHe Ha paborata Ha onnaiiH CKA codTyepHu makeTy u CpaBHEHHUE

C ACCKTOII BApHaHTH,

® QJHAaJIM3 Ha IPHUITIOKHMMOCTTAa Ha HOBH HH(l)OpMaL[I/IOHHI/I TEXHOJIOTUU IIpH

peanuzaisita Ha CKA.

Pe3ynrar oT AMCEpTallMOHHOTO HM3CIEABAaHE Ca YHUBEPCATHHU MPENOPBKU KbM
NOTPEOUTENUTE OTHOCHO HACTPOWBAHETO HA W3MOJ3BaHUSA CO(PTyep, KOUTO

OIITUMH3HpPpAT HCroBaTa pa60Ta. C’bHIO TaKka € aHAJIU3HUPAHO IIPHIOKCHHCTO Ha



CpelcTBa M METOJM Ha U3KYCTBEHHMS HWHTENEKT 3a mnpeBpblnaneto Ha CKA B
WHTEJIUTCHTHH MporpamMHu cpenu. lIpennokeHo € H3MO0JI3BaHETO Ha NapayiesHu
U34YMCIeHUsT 3a mnoaoOpsiBaHe Ha mpousBoautenHoctra Ha CKA. IlpenBua ToBa
HaMUpaM TeMaTa Ha IMCEePTAlMOHHHOTO U3Clie/IBaHe 3a akTyaiHa. [loctaBeHara 1ien Ha
JUCEPTALMATA U TPOU3TUYALLUTE OT HES 33]1a4M Ca B ChOTBETCTBUE C Ta3U AKTyaJHOCT.
3. Ilo3HaBaHe Ha MpodJieMa
[Iperneabt Ha UTHpaHaTa TuTepaTypa (67 3arnaBusi) HO3BOJISIBA 1a CE TBHPAM,
4ye JOKTOPAHTHT € HAaBIA3BJ JIOCTAaThUYHO J00pe B mpodieMarukata. CHHCHKBT
oOxBalia MmyOJMKalMKU OT MOCJIEIHUTE TOAUHH, KOETO € 0COOEHO Ba)XKHO B 00JacTTa
“unpopmaTtuka’.
4. MeToauKa Ha H3CJIeIBAHETO
MeronukaTta, mnpwioxeHa oT JokrtopaHT Kocrtac 3otoc, mnpoustuya OT
MIOCTAaBEHUTE LEIM M 000CcOOeHHTE u3cieqoBaTecKu 3anadu. Cren mpoBeIEHO
npoyuBaHe B oOiacrra M JeduHUpaHe Ha mpodiema, ca IUIAHHPaHU ChOTBETHU
€KCIIEpUMEHTHU U € MPOBeJeHO € eTanoHHo TecTBaHe Ha CKA. HanpaseHo e noapoOHo
CpPaBHEHUE HA TEXHUTE Bb3MOKHOCTH 110 Pa3IndHU KpuTeprunu. Moxe 1a ce TBbp.Iu, ue
JOKTOPAHTBT € U3IIBJIHWI METOJAMYECKH KOPEKTHO Hay4YHO U3CIICBAHE.
5. XapakrepucTHKA M OLICHKA HA IMCEPTALMOHHUSA TPYA U NIPHHOCHUTE
HMuceptanusita ¢ o6m obem oT 81 cTpaHUIM C€ CHCTOM OT IWIECT TJaBH,
oubnuorpadus, CnuchlU ¢ MpUIOKeHUTe Tadbiuuu u urypu. Hanpasenarta npoBepka
Ha Tekcta ¢ nporpamara iThenticate Ha pupma Turnitin 3a ycTaHOBsIBaHE Ha CXOJCTBO
U MUIATMAaTCTBO C YYXIU TPYJOBE YCTAHOBSIBA MHJIEKC Ha cX0ACTBO 18%, KOHTO € B
IPaHUIIMTE Ha JOMYCTUMOTO. PaGoTaTa e 100pe uiitocTpupaHa ¢ MOAXOSII0 TOOpaHu
durypu u Tabmunu ¢ pe3ynratd, U karo obem e B Hopmute. DopmynupaHuTe TpU
3a/layd MPOU3THYAT OT LENTa Ha JHCEPTAalMOHHOTO u3cienBaHe. IIpuHocure ca

HAyYHO-TIPUJIOKHH U MPUIIOKHHU, KaTO 00XBalIaT:

® [PAKTUYECKU MPENOPHbKH OTHOCHO HACTPOMBAHETO HA W3IMOJI3BaHUSA

codTyep ¢ orjiea ONTUMHU3MPAHE HA HEroBaTa pabora;



® VHOBAaTHBHHM TEXHUKH 3a MOJAINOMAaraHe Ha MaTeMaTUYECKUTE U HAYIHH
uzcnensanus cbc CKA  4ype3 uWHTepakTHBHA CpeAa, NapalieTHu
W3UYHCIICHUS, MAIIIMHHO 00y4YeHUE
6. [Ipenenka Ha My0JUKANMUTE U JTUYHUSI MPHHOC HA TOKTOPAHTA
JIOKTOpaHTHT € MPEACTaBIII CIHUCHK OT 11 myOnukanum mo gucepramnusiTa, Kato
HSKOM OT TSX ca B U3JaHus, peepupaHd W WHICKCUPAHU B CBETOBHOM3BECTHH 0a3m
naHHu ¢ HayyHa uH@opmanusa (Hamp. Ne3 u4). Kato Opoii nyOnukanuure ca
ngoctaTbuHu. OTpa3eHH ca OCHOBHUTE PE3YyITAaTH, MOJIYYCHHU B AUCEPTALIMOHHUS TPYIL.
JIOKTOpaHTBHT HE € yKazal HUTHpaHus Ha HeroBu myOnukamuu. Ceaem OT TiIX ca
CaMOCTOSITENIHU, a OCTAaHAJIUTE — B ChAaBTOPCTBO. JIMUHOTO ydacThe HA JOKTOpaHTa B
MIPOBEICHOTO AUCEPTAIIMOHHO U3CJICIBAHE U 3 MOTy4aBaHe Ha CbOTBETHUTE PE3yITaTH
CIIOpE/ MEH € HECbMHEHO.
7. ABTOpegepar
ABTOpedepaThbT € CbCTaBEH CIOpE] W3UCKBAHUATA U OTpa3sBa JOCTATHYHO
I'BJIHO BCUYKH ACTIEKTH Ha JUCEPTAllMOHHOTO u3cienBane. OO00OIIEHN ca OCHOBHUTE
MOCTUTHATH PE3YJITATH M IPUHOCUTE Ha aBTOPA.
8. Ilpenopbku 3a 0bAENI0O H3MOJ3BAaHE HA JMCEPTANMOHHUTE NMPHUHOCH H
pe3yJTaTu
JlucepTaniMOHHUTE TIPUHOCH M PE3YJITATH MOTAT J1a HaMEPST MPUIIOKCHUE TpU

noio0psiBaHe Ha GYHKIIMOHATHOCTTA U edekThuBHOCTTA Ha cohTyep CKA.

3AK/IIOYEHUE

JlucepTallMOHHUAT TPYJl ChAbpPKAa HAYUYHO-TIPUIIOKHHU WM TPUJIOKHU PE3YNTATH,
KOUTO TMPEJCTaBISABAT OPUTMHAJIEH MPUHOC B HAyKaTa M OTrOBapsT HAa M3MCKBAHMSITA
Ha 3aKoHa 3a pa3BUTHE Ha akaJeMuyHus cberaB B PemyOnuka bwarapus (3PACPB),
[IpaBunauka 3a npwiarane Ha 3PACPb um BpTpemnure nmpaBuiia 3a pa3BUTHE Ha

akageMu4yHus cbetas B FO3Y.



]_II/ICCpTaHI/IOHHI/I}IT TPYd IIOKa3Bad, 49€ JOKTOPAHT Kocrac 3otoc IMpUTCIKAaBA
33I[”bﬂ60'-1€HI/I TCOPCTUYHHU 3HAHUS U HpO(i)CCI/IOHaJ'IHI/I YMCHHU 110 HaAy4YHa CIICHUATIHOCT
I/IH(bOpMaTI/IKa, KaTO ACMOHCTPHUPA KAa4CCTBAa U YMCHHUA 3a CAMOCTOATCIIHO IIPOBCKIAHC

Ha HAYYHO HU3CJICABAHC.

Hopazm TrOpCeH3JI0KCHOTO, Y6GI[CHO JaBaM CBOsiATa HOOJOXHUTCIHA OLICHKA 3a

IPOBEJCHOTO HW3CIEABAHE, MPEACTABEHO OT PELEH3UPAHUs AUCEPTALMOHEH TPYH U
IpejjiaraM Ha MOYUTAaeMOTO HAay4HO >KypH Ja NPUCHIU 00pa3oBaTENHATA U HAy4dHA
creneH ‘noktop’ Ha Kocrac 3oToc B oOnacT Ha Bucie obpazoBanue: 4. Ilpupoanu
HayKH, MaTeMaTrhKa 1 ”HpopMaTHKa, podecronanno HanpasieHue 4.6 Mupopmarnka

Y KOMITIOTbPHU HAyKH, JOKTOpCKa rporpama Mudpopmaruka.

04.02.2025 . M3roTBUII CTAHOBHUIIIETO: ..'vvvvvvvneennnes

nou. 1-p FOnuana IleneBa



OPINION
by Assoc. Prof. Juliana Peneva Pashkova, PhD

Lecturer at New Bulgarian University, Dept. "Informatics™

of a dissertation for awarding the educational and scientific degree
‘doctor"
in the field of higher education 4. Natural sciences, mathematics and informatics
Professional direction 4.6 Informatics and computer sciences.

Doctoral program Informatics

Author: Kostas Periklis Stergios Zotos
Topic: Computer Algebra Systems (CAS) - New Strategies and Techniques
Supervisor: Assoc. Prof. Irena Atanassova, PhD
South-West University “Neofit Rilski”, Faculty of
Mathematics and Natural Sciences, Department of

Computer Science

1. General presentation of the procedure and the doctoral student

By order No. 2944 dated 17.12.2024 of the Rector of the South-West
University “Neofit Rilski” (SWU), | have been appointed as a member of the
scientific jury to ensure a procedure for the defense of a dissertation on the topic
" Computer Algebra Systems (CAS) - New Strategies and Techniques " for the
acquisition of the educational and scientific degree ‘doctor' in the field of higher
education 4. Natural sciences, mathematics and informatics, professional
direction 4.6 Informatics and computer sciences, doctoral program Informatics.
The author of the dissertation is Kostas Periklis Stergios Zotos — self-dependent
doctoral student at the Department of Computer Informatics with a director of
studies Assoc. Prof. Irena Atanassova, PhD.

The documents submitted to the procedure, the dissertation and the abstract

meet the requirements of the Law on Academic Affairs of the Republic of



Bulgaria, the Regulations for its implementation and the Internal Rules for the
Development of the Academic Staff at SWU.

The doctoral student Kostas-Periklis Stergios Zotos is a citizen of Greece. He
graduated from the University of Macedonia in Thessaloniki, Greece, with a
Master's degree in Management and Information Technology. He holds a
teacher’s certificate. After graduating in 2016, he has been working as a lecturer
in informatics in various educational institutions. He is enrolled in a doctoral
program of independent preparation at the Department of Informatics with a
director of studies Assoc. Prof. Dr. Irena Atanasova, PhD.

2. Relevance of the topic

The dissertation is dedicated to the task to investigate how to improve the
efficiency of CAS. Recently these systems have been used intensively not only to
solve scientific and technical problems, but also in teaching natural, technical and
economic sciences. The goal of the doctoral thesis is to study how to apply modern
strategies and techniques so as to improve the performance of CAS. The following
tasks have been formulated:

e conduct benchmark to compare the capabilities of the most widely used
CAS, namely Mathematica, MATLAB and Maple;

e investigate how to tune CAS to increase their efficiency;

e compare the performance of online and desktop CAS;

e analyze the applicability of advanced information technologies in CAS
implementation.

As a result, recommendations to users regarding CAS tunning, which optimize

their performance, have been set. How to apply Al tools and methods so as to improve

the next generation of CAS has been analyzed. To improve the performance of CAS

the use of parallel computing has been proposed. This confirms my opinion that the

subject of the dissertation is particularly relevant.

3. Knowledge of the issue

The review of the cited literature (67 titles) allows us to state that the doctoral

student has sufficiently entered the issue. The list covers publications from recent

years, which is especially important in the field of "computer science".
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4. Research methodology
The methodology applied by PhD student Kostas Zotos stems from the set
goals and specific research tasks. After conducting a study in the field and defining the
problem, relevant experiments were planned and benchmark of the most widely used
CAS was conducted. A detailed comparison of their capabilities according to various
criteria was made. It can be argued that the PhD student has performed a

methodologically correct scientific study.

5. Evaluation of the dissertation and the contributions
The dissertation with a total volume of 81 pages consists of six chapters,
bibliography, lists of attached tables and figures. The text was checked with the
iThenticate program of Turnitin to determine similarity and plagiarism with other
works and found a similarity index of 18%, which is within the permissible limits. The
work is well illustrated with appropriately selected figures and tables of results, and its
volume is within the norms. The three formulated tasks arise from the purpose of the

dissertation research. The contributions are scientific-applied and applied, covering:

e recommendations on setting up the software used in order to optimize its

performance;

e innovative techniques for supporting mathematical and scientific research
with CAS through interactive environments, parallel computing, machine

learning.

6. Evaluation of the publications and the personal contribution of the
doctoral student

The doctoral student has presented a list of 11 publications on the dissertation,

some of which are indexed in international databases (e.g. No. 3 and 4). The number

of publications is sufficient. These papers reflect the main results obtained in the

dissertation. The doctoral student has not presented a list of citations of his

publications. Seven of the papers are self-contained, and the rest are co-authored. In

my opinion the personal participation of the doctoral student in the conducted

investigations and in obtaining the relevant results is undoubted.



7. Abstact
The abstract is compiled according to the requirements and presents all aspects of
the dissertation research. The main results achieved and the contributions of the author

are summarized.
8. Recommendations for future use of dissertation contributions and results

The dissertation contributions and results can be used to improve the

functionality and efficiency of CAS software.
CONCLUSION

The dissertation contains scientific-applied and applied results that represent an
original contribution to science and meet the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria, the regulations for
the implementation of the this law and the Internal Rules for the Development of the
Academic Staff at the South-West University.

The dissertation shows that doctoral student Kostas Zotos possesses in-depth
theoretical knowledge and professional skills in the scientific specialty of informatics,

demonstrating qualities and skills for independent conduct of scientific research.

Due to the above, | confidently give my positive assessment of the conducted
research, presented by the reviewed dissertation and propose to the Honorable
Scientific Jury to award the educational and scientific degree of 'doctor' to Kostas
Zotos in the field of higher education: 4. Natural sciences, mathematics and
informatics, professional field 4.6 informatics and computer sciences, doctoral
program Informatics.

February 2, 2025

Opinion prepared DY: ......cccovvevveeieevienne,

Assoc. Prof. Juliana Peneva
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