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npo¢. n-p Kpacumupa Crosinoa Ilponanosa
Texuuuecku yauBepcutet-Codust

Ha mucepranmonen Tpyn 3a npuchXkaaHe Ha oOpa3oBaTellHa U HAYYHA CTeMeH ,,JJokTop” B:
O6uact Ha BucmieTo oOpaszoBanue: 4. [Ipupoanu HayKw,
MaTeMaTHKa 1 HH(OpMaTHKa,
[Ipodecnonanno nanpasnenue:  4.6. Undpopmaruka u
KOMITIOTHPHH HAYKU
JlokTopcka mporpama: Nudopmaruka

Astop: Kocrac-Ilepukimmc Crepruoc 3oroc

Tema: CucreMn 3a KOMIIIOTHPHA a/Iredpa-HOBH CTPAaTerny H TeXHUKH
Hayuen ppkoBoauTen: nou. a-p Upena Aranacosa —

IOro3zananen ynusepcurert ,,Heoput Pusncku* —biaaroesrpan

Ha ocnoBanue ui. 9 ot 3PACPBD, ain. 3 ot [IpaBunnuka 3a npuiarane Ha 3PACPD, ui. 4,
an. 3 ot BeTpemHuTe npaBuia 3a pa3BUTHE Ha akageMuyHus cberaB Ha FO3Y |, Heodut Puncku
n pemenne Ha @DC Ha ¢akynrera mno [Ipupomo-maremaTnueckusi (GakynTeT /MPOTOKOIMT
6/11.12.2024/, cwc 3anoBen No 2944/17.12. 2024 na Pextopa Ha FO3Y ,Heodur Pumcku“—
bnaroesrpan, cbM onpesenieHa 3a 4jieH Ha HAy4HOTO KypH.

CboTBeTCTBHE Ha npoueaypatra Ha 3AaKOHOBUTE U3UCKBaHUA

Crnopen npeacraBeHUTE JOKYMEHTH IpolielypaTa U3NbiaHsgBa n3uckBanusta Ha 3PACPb
u IlpaBuiHuKa 3a pa3BUTHE Ha akaJeMU4yHUs cbeTaB Ha KOrozanmaanust ynuBepcurer. CriazeHu
ca NpeABUACHUTE 3aKOHOBH cpokoBe. Kocrac 30Toc M3NBIHABA MHUHUMAIHUTE HALMOHAIHU
M3UCKBaHMA 3a npuchxaaHe Ha OHC ,,iokTop®, KakTO € BUAHO OT MPUJIOKEHATA CIIPABKA.

O0001IeHN JAHHM 32 HAYYHATA MPOAYKIMS U JeHOCTTA HA KaHAUIATa

Kocrac 3otoc € AOKTOpaHT Ha caMOCTOSTENIHAa MOATOTOBKA IO JOKTOpCKa IMporpaMa
,2Japopmaruka®“ B I[TH 4.6 Upopmatuka 1 KOMOIOTBPHH HAayKH B KaTenpa MHpopmaTHka KbM
[Tpupono-maremarudeckus akynrer Ha FO3Y ,,Heobut Puncku®. Tol uma 1b1br IpaKTHUYECKH
oruT (o1 2004r. 10 MOMEHTA) KaTO yYUTEN M0 HHPOPMATHKA B pa3nuyHy yuwiniia B rp. ColyH.
Hpyru nonoxxutenHu GakTH, KOUTO MOKa3BaT Mpo(ecHoHaTHN HUHTEPECH B HaydyHaTa o0JacT ca
y4yacTus ¢ myoaukanuu B Haja 10 crienuann3upany HaydHU KOH(EpeHInU o HHPOpMaTHKa.

[IpencraBena e Oorata myOnMKanuoHHA AeWHOCT — 11 myOnwkanuu Mo Temara Ha
JOKTOpaTa, KaTo TPU OT TsIX ca MyONMKyBaHU B criucanus ¢ SJR u arammpan KBapTHIT:

1. Kostas Zotos, Computer Algebra Systems - New Strategies and Techniques, Elsevier -
Applied Mathematics and Computation Journal, 198, pp. 123-127, 2008. (SJR=1,03;Q1)



2. Kostas Zotos, Computer Algebra Systems &Artificiallntelligence, Journal BRAIN. Broad
Research in Artificial Intelligence and Neuroscience. 15(2), pp. 427-436, 2024.
(SJR=0,83;Q2)

3. Kostas Zotos, New Trends in Computer Algebra Systems, Journal of Electrical Systems,
20(3), pp. 4623-4627, 2024. (SJR=0,17;Q4)

ABTOpedepaThT KOPEKTHO MpeIaBa ChAbP)KAHUETO U KOHUEHIIMUTE HA TUCEPTALMOHHHUS
TPYX.

HayuyHnu uHTEepecH M NPUHOCH HA KAHIUIATA

[IpencraBenoro uscneasane ,,CUCTEMH 3a KOMIIOTbpHA ajiredpa — HOBH CTpaTeruu U
TEXHUKH’ C€ ChCTOM OT YBOJ, IIECT TIJIaBH, 3aKIIOYCHHME, W3IMOJI3BaHA JIMTEparypa H
npuiokeHus. TekcTbT € B ob0eM oT 81 cTpanuim, BkIouBa 18 Tabmuum u 18 ¢urypwu.
[Mutupanara nutepaTypa oOxBaia 67 3ariaBus Ha aHTIIUICKH €3UK.

JlcepTallMOHHUAT TPy € MpPEeMUHAN MPOBEpPKa 33 aBTEHTHUYHOCT Ha TEKCTa, KOSATO HE
YCTaHOBSIBA HAJTM4YKE HA TJIATHATCTBO.

W3non3Banarta cTpyKTypa JIOTHYECKH OOBBP3Ba OTJEIHUTE TJIaBU Ha IUCEPTALMOHHUS
Tpya. OGEeMBT U ChABPKAHUETO HAIMBIIHO CHOTBETCTBAT HA U3UCKBAHUSATA 32 PUI00MBaHEe HA
OHC ,,[lokTop®.

Omre B caMOTO HavaIo UCKaM Ja MoAguepTas, 4ye n3dbpaHaTa TeMa € He CaMO HHTEPECHa,

HO U NMPUHOCHA ¥ OPUTHMHANIHA.

OcHoBHaTa 11eN1 Ha AMCepTalHsiITa € Ja Ce MpoydyaT TEXHUKH, KOUTO MOTPEOUTENSIT Ha
Cucremu 3a KOMIIOTHPHA airedpa MOXe J1a PHIIOKH 3a MoJ00psiBaHe HA BPEMETO 3a padoTa U
MIPOU3BOIUTEIIHOCTTA HA CHCTEMATa.

Llenute, 3ajaunTe ¥ METOAOJIOTHATA HA U3CIEABAHETO Ca NMPEU3HO POPMYIHPAHU.

Cuctemute 3a xommoTbpHa anredpa (CKA) mpencrasisBar codTyep, KOWTO H3MOJI3BA
CUMBOJIHM M34MCIeHUs. Te3n CUCTEeMH paspeliaBaT MaTeMaTHuecKd MpoOjeMu ¢ roisima
touHocT. Pasrenanu ca cucremure Octave, R, FreeMat, Maple, Demetra+, Pari-Gp, Fermat,
MuPAD, Singular, GeoGebra, WolframAlpha, SageMath, MATLAB u Maxima. B nucepranusra
€ aHaJM3MpaHa EBOJIONMATA HA TE3U CHCTEMHU C HOBOBB3HHMKBAIIHM TEXHOJOTHUHU U Ca TIOCOYCHU
Meroau, upe3 kouto CKA craBar mo-edekTWBHU W yA0oOHHM 3a paboTa OT moTpedurtens. 3a
MMOCTUTAHETO Ha Ta3| IeJ Ca M3CJIeBaHN PHKOBOJCTBA 332 MOTPEOUTENS, KAKTO U Ca HANPABCHH
cpaBHeHUs1 Mexnay xapakrtepuctuku Ha CKA. JlaBar ce mnpenopbku 3a OMNpENeieH THI
matematnuecku npobiem, kost CKA e 3a mpenmountane. 3a menTa ca aHaIM3UPAHU JIBETE
KaTeropuu CUCTEMHU B 3aBUCHMOCT OT TOBA KaK C€ M3IOJI3BAaT:

I. CKA ¢ o00mo mnpegHa3HaYeHHWE, KOWUTO BKIIOYBAT (YHKIIMA 32 TIOBEUETO
maremarudecku ooimactu (MATLAB, Maple u Mathematica u ap.);

2. Cnemmanau-tienesu CKA, xouto ce Gokycupar BbpXy ONpeeieHn MaTeMaTuIeCKu
obmactu (CoCoA, DELiA, SINGULAR u ap.).

HamnpaBeno e 1su10cTHO M oApoOHO cpaBHeHHE Mexay Hannunute CKA (Ha geckron u
OHJIAalH) 1O OTHOIIICHHE Ha TEXHUUECKHU XapaKTEPUCTHKH, Bb3MOKHOCTH (KaTo 00padoTka Ha 3D
n3o0paxenuss u mnpedopmMarupaHe Ha KOI), ILI€HA, ymOOCTBO 3a MOTpPEOWTENs, KaKTO U 3a
€(eKTUBHOCT ¥ TOUHOCT Ha PELIEHUsITa Ha MaTeMaTU4eCKU PoOIeMHu.



[MpunocwsT Ha Kocrac 30Toc Moxke na ce 00001y KaTo MPeaoCTaBsIHE HA WHOBATUBHU
CTpaTeTHH, MPH KOWTO € HAJIMUIE MPAKTUYEeCKa HACOUYCHOCT C BIUICTCHA B HEsl BU3YyaHM3allus 3a
paboTa chC CUCTEMH 32 KOMITIOTHPHA anredpa.

Kputnunu 0es1esKKH U NpenopbKu

Mora na oTtnpaBs mpenopbka KbM JTOKTOPAHTHT Ja U3a/le METOJUYECKO PHKOBOJICTBO, B
KOETO JIa C€ BKIIOYAT MPEICTABEHUTE MOBEUE OT YETUPHUAECCET HHCTPYKIIUH, TTOBEYETO OT KOUTO
npwiokuMu 3a Bcuukd CuctemMu 3a KoMIIOThbpHa anreOpa. ToBa O  MOANOMOTHAIO
MareMaTu4ecKara OOIIMHOCT O BBIIPOCHTE HAa HACTPOWKHTE HA CHCTEMHUTE, MAaTEMaTHU4eCKOTO
MporpaMupaHe U yIpaBIeHUETO Ha KOJOBE.

3akao4YeHue

JlucepTallMOHHUAT TPYA MOKa3Ba, 4Ye JAOKTOPAHTHT NPHTEKABA HeOOXOAMMHTE
3HAHUA 32 MNPOBEKAAHe Ha Hay4yHO wusciaeaBaHe. Ilopagu ropemsJioKeHOTO B TOBA
CTAHOBHINE, /AaBaM CBOSITA IOJOKMTEJHAa OIEHKAa Ha [JAHCEePTAlMOHHMA TPYI,
aBTopedepaTa U MOCTUTHATHUTE PE3yJITATH.

IIpennaram Ha Hay4yHoTO KypH A1a npucbau Ha Kocrac-Ilepukiaunc Crepruoc 3otoc
o0pa3oBaTe/IHATA U HAYYHA CTeNeH ,,J0KTOp” B O0J1acT Ha BUclIe 00pa3oBaHue:

4. Ilpupoanu HaykH, MaTeMaTHKa U nHGopMaTHka, [IpodecuonaHo HanpaBJieHHe:
4.6. UnpopmaTka 1 KOMIIOTHPHU HAYKH.

18.01.2025



OPINION

by Prof. Dr. Krasimira Stoyanova Prodanova
Technical University-Sofia

On the dissertation work for the award of the educational and scientific degree "Doctor" in:
Field of higher education: 4. Natural sciences, Mathematics and informatics,
Professional field: 4.6. Informatics and Computer sciences Doctoral program: Informatics

Author: Kostas-Periklis Stergios Zotos

Topic: Computer Algebra Systems - New Strategies and Techniques

Scientific Supervisor: Assoc. Prof. PhD Irena Atanasova — South-West University “Neofit
Rilski” —Blagoevgrad

Based on Art. 9 of the Law on the Development of the Academic Staff in the Republic of
Bulgaria (ZRASRB), Art. 30 para. 3 of the Regulations for its implementation, Art. 4 para. 3 of
the Internal Rules for the Development of the Academic Staff at the Southwest University
"Neofit Rilski", decision of the Faculty Assembly of the Faculty of Natural Sciences and
Mathematics /protocol 6/11.12.2024/, by order No. 2944/17.12. 2024 of the Rector of the
Southwestern University “Neofit Rilski” —Blagoevgrad, I am appointed as a member of the
scientific jury.

Compliance of the procedure with legal requirements

According to the submitted documents, the procedure meets the requirements of
ZRASRB and the Law on the Development of Academic Staff of the South-West University of
Bulgaria. The statutory deadlines have been met. Kostas Zotos meets the minimum national
requirements for the award of the educational and scientific degree "Doctor", as is evident from
the attached reference.

Summary of scientific production and activities of the candidate

Kostas Zotos is a doctoral student in independent training in the doctoral program
"Informatics" in Professional field 4.6 Informatics and Computer Sciences in the Department of
Informatics at the Faculty of Natural Sciences and Mathematics of the Southwestern University
"Neofit Rilski". He has extensive practical experience (from 2004 to the present) as a teacher of
informatics in various schools in the city of Thessaloniki. Other positive facts that show
professional interests in the scientific field are participation with publications in over 10
specialized scientific conferences in informatics.



A rich publication activity is presented - 11 publications on the topic of the dissertation
work, three of which are published in journals with SJR and attached quartile:

1. Kostas Zotos, Computer Algebra Systems - New Strategies and Techniques, Elsevier -
Applied Mathematics and Computation Journal, 198, pp. 123—127, 2008. (SJR=1.03;Q1)

2. Kostas Zotos, Computer Algebra Systems &Artificiallntelligence, Journal BRAIN.
Broad Research in Artificial Intelligence and Neuroscience. 15(2), pp. 427-436, 2024.
(SJR=0.83;Q2)

3. Kostas Zotos, New Trends in Computer Algebra Systems, Journal of Electrical
Systems, 20(3), pp. 4623-4627, 2024. (SJR=0.17;Q4)

The abstract correctly conveys the content and concepts of the dissertation.

Scientific interests and contributions of the candidate

The presented research "Computer Algebra Systems - New Strategies and Techniques"
consists of an introduction, six chapters, a conclusion, references and applications. The text is 81
pages long, includes 18 tables and 18 figures. The cited literature covers 67 titles in English.

The dissertation work has passed a text authenticity check, which does not establish the
presence of plagiarism.

The structure used logically links the individual chapters of the dissertation work. The
volume and content fully correspond to the requirements for acquiring the Educational scientific
degree "Doctor".

At the very beginning, I would like to emphasize that the chosen topic is not only
interesting, but also contributing and original.

The main goal of the dissertation work is to study techniques that the user of Computer
Algebra Systems can apply to improve the running time and performance of the system.

The goals, objectives and methodology of the research are precisely formulated.

Computer Algebra Systems (CAS) are software that uses symbolic calculations. These
systems solve mathematical problems with great accuracy. The systems Octave, R, FreeMat,
Maple, Demetra+, Pari-Gp, Fermat, MuPAD, Singular, GeoGebra, WolframAlpha, SageMath,
MATLAB and Maxima are examined. The doctoral student analyzes the evolution of these
systems with emerging technologies and identifies methods by which CAS become more
efficient and user-friendly. To achieve this goal, user guides have been studied, as well as
comparisons between CAS characteristics have been made. Recommendations are given for a
certain type of mathematical problem, which CAS is preferable. For this purpose, the two
categories of systems have been analyzed depending on how they are used:

1. General-purpose CAS, which include functions for most mathematical areas
(MATLAB, Maple and Mathematica, etc.);

2. Special-purpose CAS, which focus on certain mathematical areas (CoCoA, DELiA,
SINGULAR, etc.).

A comprehensive and detailed comparison has been made between the available CAS
(desktop and online) in terms of technical characteristics, capabilities (such as 3D image



processing and code reformatting), price, user-friendliness, as well as efficiency and accuracy of
solutions to mathematical problems.

The contribution of Kostas Zotos can be summarized as providing innovative strategies,
in which there is a practical focus with visualization woven into it, for working with computer
algebra systems.

Critical notes and recommendations

I can recommend that the doctoral student produce a methodical manual incorporating the
over forty instructions presented, most of which are applicable to all Computer Algebra Systems.
This would help the mathematical community in matters of system settings, mathematical
programming and code management.

Conclusion

The dissertation work shows that the doctoral student has the necessary knowledge
to conduct scientific research. Due to the above stated in this opinion, I give my positive
assessment of the doctorial work, the abstract and the achieved results.

I propose to the scientific jury to award Kostas-Periklis Stergios Zotos the
educational and scientific degree "doctor' in the Field of Higher Education:

4. Natural Sciences, Mathematics and Informatics, Professional Field: 4.6. Informatics and
Computer Science.

18.01.2025



