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oTHOocHO: [lucepranmmonedn Tpya Ha Kocrac 3oroc Ha Tema “Cucremutre 3a
KOMITIOThpHA ajre0pa - HOBU CTPAaTEruu U TEXHUKH ~, IPEICTaBEH 3a NPUA00MBaHe
Ha oOpaszoBatenHara U HaydHa crened “JIOKTOP” B nayuyna o6nact “IIpuponnu
HayKu, MaTemMaTuka U wuHdopmaTuka”’, mpodecuoHanHO HampaBieHue 4.6
“UudopmaTika 1 KOMIIOTHPHHU HayKH™ 110 JlokTopcka mporpama “UupopmaTtuka’,
kbM Karengpa ,Mupopmaruka®“ na Ilpupono-marematuuecku QaxkyinTeT mpu
IOrozanmanen ynuBepcuter “Heopur Puncku”, rp. bmaroesrpan, ¢ HaydeH

pBKOBOAMTEN: nou. 1-p Mpena Atanacosa

1. Mudopmanus 3a npoueaypara
Ha mwpBoTO 3acenanue Ha HayunoTto xypu, cbhcTosino ce Ha 27.12.2024 r.
OHJIaliH CbM M30paH Aa HanuIia pereHs3us. [lo HacTosaTa mpoueaypa CbM HOTYUUIT

BCUYKHU JOKYMEHTHU B €JICKTPOHEH (opmar.

2. AKTYaJIHOCT, e/ M 32124 HA IMCEePTAUOHHUAT TPY/

Temara Ha JUCEpTalMOHHMS TpPYyHd € akTyajJHa UWMaliKhd B TMPEABH]
HEO0OXOUMOCTTa OT ThPCEHE Ha HOBH HAUMHU 3a ONTUMHU3ALMS HA CUCTEMUTE 32
KOMITIOTbpHA ajredpa W HWHTErPUPAHETO MM C HU3KYCTBEHUS MHTEJEKT C Iell

IIOBHUIIIABAHC HA TAXHATA IIPOU3BOAUTCIIHOCT.



Ta3u mucepranus UMa 3a 1N Ja MPOYYH HOBH CTPATETMd M TEXHUKU 3a
no1o0psiBaHe Ha €PEKTUBHOCTTA HA CUCTEMHUTE 32 KOMIIOThpPHA anredpa.

3a MOCTUraHETO Ha Ta3M LieJl ca POPMYJIUPAHU CIETHUTE HAYYHU 3a]1aUU:

Jla ce HampaBH 3aJBJI0OYEH 0030p M aHaIM3 Ha MPOOJIEMUTE CBBP3aHU C
ONTHMU3ALMATA HA CUCTEMUTE 32 KOMIIIOThPHA anredpa;

Jla ce aHanM3UpaT HOBU TEXHUKU U TEXHOJOTMHU CBBpP3aHM ¢ padoTara Ha
CHUCTEMHTE 32 KOMITIOThPHA anredpa.

Jla ce aHanm3upaT TEXHUKHU 33 ONTUMH3ALUS HA CUCTEMUTE 3a KOMITIOThPHA

anreOpa u nmogoOpsiBaHE Ha TAXHATA MPOU3BOJAUTEITHOCT.

3. O01ma xapaKkTepucTUKA HA TMCEPTAIMOHHUSA TPY/

[IpenocraBeHUAT 3a pEUEH3UPAHE NUCEPTALMOHEH TPYHA CE€ ChCTOM OT 81
CTPaHMIIN, U3TOTBEH HA aHTJIMMCKHU €3UK U O(DOPMH B IIECT IJIaBH.

[IspBa rnaBa Ha JUCEPTALMOHHUS TPYA € YBOAHA U BBHBEXK]A UUTATENS B
MpoOJeMUTE Ha CUCTEMUTE 32 KOMITIOTBbpPHA ajiredpa KaTo 3aro4Ba ¢ UCTOPUYECKH
nperiie/l, MpeMUHaBa MPE3 €BOJIOLOOHHOTO Pa3BUTHE U PA3riiexJaa OCHOBHUTE
KOMIIOHEHTH Ha CUCTeMarTa.

BTtopa riaBa Ha 1UcepTALIMOHHUS TPY aHAIU3HUPA PE3YJITATUTE OT MPOBEJICH
JTUTEPATYpPEH 0030p U CE MPEJCTaBI METOAOJIOTHUATA Ha U3CIICIBAHETO.

Tperta ry1aBa npeacTaBsi TEXHUKU U TEXHOJIOTMHU KaTO U3KYCTBEH UHTEJICKT 3a
noio0psiBaHe Ha €()eKTUBHOCTTA HAa CUCTEMUTE 3a KOMIIOTHPHA alreopa.

YeTBbpTa I1aBa pasriiexaa TEXHUKU U MPaBU MPENOPHKH 3a MO00psiBaHe HA
IPOU3BOJAUTEIIHOCTTA HA CUCTEMUTE 3a KOMIIOTHPHA aliredpa.

[leta rnmaBa mTpeACTaBsI W aHAIW3Upa [OJIYYEHHUTE PE3yJITaTH B
aucepTaluoHHUAT TpyA. CrnenuanHo BHUMaHUE € OTJEJICHO Ha MpeauMcTBaTa U

HEJIOCTATHIIUTE HA OHJIAH CUCTEMUTE 32 KOMITIOTHPHA alreopa.



[Mlecta rnaBa neduHUpa MPUHOCHUTE HA aBTOpa M MPEACTaBS CIHCHK C
HErOBUTE MyOIMKAIMH 110 TeMaTa Ha AUCEPTALIMOHHUSAT TPY/I.

3a o 7006poTO pazdbupaHe Ha MPEUIOKEHUTE TEOPUH, KAKTO U aHAIU3UPaHE
HAa MMOJIyYeHHUTE Pe3yNTaTu ca u3non3Banu 18 ¢purypu u 18 Tabmumu. M3nonssanu ca

67 muTepaTypHH U3TOYHUIIH.

4. IlpuHocH

B nuceprarnmonnus Tpyl ca MOCOYEHHU MPUHOCH, KOUTO OMX Kiacuduimpan
KaKTO C Hay4YeH, TaKa M ¢ HAyYHO-TIPUJIOKEH XapakTep. B m3cnenBanusta Ha Koctac
30TOC ce TMOTBBHPKIABAT HSIKOW HM3BECTHU (DaKTH, 00OTraTsBa C€ ChHINECTBYBAIA
Hay4yHa 00JIaCT ¢ HOBM 3HAHHUA U C€ TMpejJiara HIKOM OT HOBOIOJYYEHUTE HAYYHH
PE3YNTaTH JIa C€ MPWIOXKAT B MPAKTHKATA.

[Ipunocute Oux ru popmynupan Karo:

B nucepTanmmoHHHMAT TpPyA ca aHAJIWM3UpPaHW CHUCTEMHUTE 3a KOMITFOThpPHA
anreOpa U ca MPEACTaBeHU MOBEYE OT YESTUPHUACCET MHCTPYKIIMU 32 HACTPOWKa Ha
CKA ¢ nien na ce momoOpsaT MpOU3BOAUTEIHOCTTAa M BPEMETO 3a M3ITBIHEHHE Ha
MIPOTPaMHUTE.

ITokazana e HeoOXxomuMocTTa OT 1O royiiMa jgocteiiHOoCcT Ha CKA, upes
WHTEPHET, MOOWIHU TeJedOHHU, U3MOJI3BAaHE HA U3KYCTBEH UHTENIEKT U JIp.

AHamu3upaHd ca TEXHUYECKUTE XapaKTEPUCTUKU W  (PYHKIIMOHATHU
BB3MOKHOCTH Ha CKA 1o oTHomeHue Ha e(EeKTUBHOCTTa M TOYHOCTTAa MpHU

peuiaBaHC Ha CJIOKHH 3aJa4u.

5. ABTOopedepar
[IpencraBeHuTe 1Ba BapuaHTa Ha aBTopedepara Ha OBATapPCKU U aHTJIMHCKH
€3UK OTpa3siBaT JOCTOBEPHO ChABPKAHUETO HA JUCEPTALUOHHHS TPpyd U

croTBeTCcTBAT HAa n3uckBanugaTa Ha 3PACPDB u [ITI3PACPB.

3



6. OueHka 3a cbOTBETCTBHE ¢ MUHMMAJHUTE HALIMOHAJIHU U3UCKBAHUSA

Hoktopanta Kocrac 3oToc e anpobupaia 4acTu OT AUCEPTALIMOHHUS CU TPY T
B 11 HayyHu myOnuKamuu, KaTo B 7 OT TAX TOM € caMOCTOATeNeH aBTop. Beuuku
CTaTUM Ca HA aHIJIMICKU €3UK U ca MyOJIMKYBaHU B PCHOMHUPAHU HAy4YHH CHHCAHUS
U KoH(pepeHuu. OT npeacTaBeHuTe MyOIMKaluKl M0 JUCEPTALMOHHUS TPY MOXKE
Jla C€ ChAH, Y€ OMMCAHUTE PE3YJITATH CA OPUTMHAIIHU U JJUYHO JIEJI0 Ha TOKTOPAHTA.
Hsmame o6 nmybnukanuu ¢ Kocrac 3otoc.

CpriacHo MUHMMAJTHUTE HALIMOHAIHW M3UCKBaHUA 3a noiydaBaHe Ha OHC
»lOKTOp” 10 mpodecuonanHo Hampaiienue 4.6. “NHpopmaTika U KOMIIOTHPHU
HayKu”, onpeenenu B wi. 20, an. 2 u 3 Ha 3PACPbB u croTBeTHO 110 ui1. 24, an. 1 Ha
[TpaBunnuka 3a npuinarane Ha 3PACPB ce n3uckBat Hanuuue Ha roHe 30 TOYKH no
nokaszatrenure ot ['pyna I'. [IpencraBenute nyOauKanuu Mo AUCEPTAUOHHUS TPYI
(opMupaT MHOTO NOBEYE TOYKU KATO CE MPEBUIIABA U3UCKyeMUs MUHUMYM oT 30
TOYKH.

[IpoTokobT OT cucTemMara 3a aHTuIUiaruarctBo iThenticate Ha dupma
Turnitin 3a ycTaHOBsIBAaHE Ha CXOJCTBO U IJIAarMaTCTBO B IUCEPTALUOHHUAT TPYA €
18%, KoeTo € B 1OMyCTUMHUTE TPAHUIIM CIIOpe] peleHue Ha M3narencku chbBeT Ha
lOrozamanen ynuBepcutrer “Heodutr Puncku” yTBBpAEHO €  TPOTOKOI
Ne2/26.04.2021r.

B cucremara Ha SCOpUS moraT fga ce BHIAT 3 HUTHUPaHWS Ha CTaTUATA:

Computer Algebra Systems - New strategies and techniques na Kocrac 3otoc.

7. BeJiesKKU M NPenopbKU
[TpeBoga Ha OBJATAPCKH €3UMK HE € C MHOTrO A00po KadecTBo. IIpuHocute Ha

KaHauaaTa MOXeIle J1a ce qeuHupar u mo-moope.



[To3BossiBam cu na nipenopbuam Ha Koctac 30Toc 1a paboTH B OBACIIE ChC
CTYJICHTH U IOKTOPAHTH 3a Jia TIPeIa/iec HETOBUTE 3HAHUS M YMEHHS Ha MO-MJIaIUTe

ITOKOJICHUA.

8. 3ak/II0YUTeTHA KOMILUIEKCHA OLIeHKA

Cuunram, ye MpeACTaBEHUAT AUCEPTALMOHEH TPY OTTOBAPS HA U3UCKBAHUITA
Ha 3aKkoHa 3a pa3BUTHE HA aKaJeMU4yHHs cbhcTaB B PemybOnuka bowiarapus,
[IpaBunnuka 3a mnpuiarane Ha 3PACPb u cnenuduuHuTe W3MCKBAaHUS Ha
IOrozananen ynuepcuter “Heodut Puncku”. [locturnarure pe3yiaraTu MU JaBat
OCHOBAaHHME HAaNbJIHO YOEIEHO Ja JaM IOJOKUTEJIHA OLIEHKAa M IpernopbuBaM Ha
nountaeMoTo HayuyHo Xypu na mpuchiau oOpa3oBaTelHaTa W HaydyHa CTEIeH
,»JlokTop” Ha Kocrac 3oToc B npodecuonanto nanpasienue — 4.6. ,,Iupopmaruka

U KOMITIOTBPHU HayKu*, TOKTOpCcKa mporpama — ,,udopmaTuka“.

28.01.2025 r.
p. Cobust
/Tpod. n.1. UBan I"apBanoB/



REVIEW

by prof. Ivan Ganchev Garvanov, DSc
member of the Scientific Jury, appointed by Order of the Rector of South-West
University "Neofit Rilski", Sofia. Blagoevgrad
with Ne 2944/17.12.2024

Subject: Dissertation of Kostas Zotos on "CAS - New Strategies and
Techniques", presented for the acquisition of the educational and scientific
degree "DOCTOR" in the scientific field "Natural Sciences, Mathematics and
Informatics", professional field 4.6 "Informatics and Computer Science" under
the PhD program "Informatics", at the Department of Informatics, Faculty of
Natural Sciences and Mathematics at South-West University "Neofit Rilski",

Sofia. Blagoevgrad, with scientific supervisor: Assoc. Irena Atanasova, PhD.

1. Information about the procedure

At the first meeting of the Scientific Jury, held on 27.12.2024, I was
selected online to write a review. Under this procedure, 1 have received all
documents in electronic format.

2. Actuality, purpose and tasks of the dissertation

The topic of the dissertation is relevant, given the need to search for new
ways to optimize computer algebra systems and integrate them with artificial
intelligence in order to increase their productivity.

This dissertation aims to explore new strategies and techniques to improve
the efficiency of computer algebra systems.

To achieve this goal, the following scientific tasks have been formulated:

To make an in-depth review and analysis of the problems related to the

optimization of computer algebra systems;



To analyze new techniques and technologies related to the operation of
computer algebra systems.

To analyze techniques for optimizing computer algebra systems and
improving their performance.

3. General characteristics of the dissertation

The dissertation submitted for review consists of 81 pages, prepared in
English and formatted in six chapters.

The first chapter of the dissertation is introductory and introduces the
reader to the problems of computer algebra systems, starting with a historical
review, going through evolutionary development and examining the main
components of the system.

The second chapter of the dissertation analyzes the results of a literature
review and presents the methodology of the research.

Chapter Three presents techniques and technologies such as artificial
intelligence to improve the efficiency of computer algebra systems.

Chapter Four discusses techniques and makes recommendations for
improving the performance of computer algebra systems.

Chapter Five presents and analyzes the results obtained in the dissertation.
Special attention is paid to the advantages and disadvantages of online computer
algebra systems.

Chapter Six defines the author's contributions and presents a list of his
publications on the topic of the dissertation.

For a better understanding of the proposed theories, as well as to analyze
the results obtained, 18 figures and 18 tables were used. 67 literary sources were
used.

4. Contributions

The dissertation contains contributions that I would classify as both
scientific and applied in nature. In the research of Kostas Zotos, some known

facts are confirmed, an existing scientific field is enriched with new knowledge



and some of the newly obtained scientific results are proposed to be applied in
practice.

I would formulate the contributions as:

In the dissertation, computer algebra systems are analyzed and more than
forty instructions for setting up SKA are presented in order to improve the
performance and execution time of programs.

The need for greater accessibility of SKA is shown, through the Internet,
mobile phones, the use of artificial intelligence, etc.

The technical characteristics and functionality of SKA in terms of
efficiency and accuracy in solving complex problems are analyzed.

5. Abstract

The presented two versions of the abstracts in Bulgarian and English
faithfully reflect the content of the dissertation and comply with the
requirements of the Law on the Development of Academic Staff in the Republic
of Bulgaria.

6. Assessment of compliance with minimum national requirements

PhD student Kostas Zotos has approbated parts of her dissertation in 11
scientific publications, in 7 of which she is an independent author. All articles
are in English and have been published in reputable scientific journals and
conferences. From the presented publications on the dissertation, it can be
judged that the described results are original and a personal work of the PhD
student. We have no joint publications with Kostas Zotos.

According to the minimum national requirements for obtaining the degree
of Doctor in the professional field 4.6. "Informatics and Computer Science",
defined in Art. 2b, para. 2 and 3 of the Law on the Development of Academic
Staff in the Republic of Bulgaria and respectively under Art. 24, para. 1 of the
Regulations for the Implementation of the Dissertation Act, it is required to have

at least 30 points on the indicators from Group G. The submitted publications on



the dissertation form much more points, exceeding the required minimum of 30
points.

The protocol of the i1Thenticate anti-plagiarism system of Turnitin for
establishing similarity and plagiarism in the dissertation is 18%, which is within
the permissible limits according to a decision of the Publishing Council of
South-West University "Neofit Rilski", approved by Protocol Ne 2/26.04.2021.

In the Scopus system you can see 3 citations of the article: Computer
Algebra Systems - New strategies and techniques by Kostas Zotos.

7. Notes and recommendations

The translation into Bulgarian is not of very good quality. The candidate's
contributions could have been better defined.

I take the liberty of recommending Kostas Zotos to work in the future
with students and PhD students in order to pass on his knowledge and skills to
younger generations.

8. Final Due Diligence

I believe that the presented dissertation meets the requirements of the Law
on the Development of the Academic Staff in the Republic of Bulgaria, the
Regulations for the Implementation of the Law on the Development of the
Academic Staff in the Republic of Bulgaria and the specific requirements of the
South-West University "Neofit Rilski". The results achieved give me grounds to
give a positive assessment with full conviction and I recommend to the
honorable Scientific Jury to award the educational and scientific degree
"Doctor" to Kostas Zotos in the professional field - 4.6. "Informatics and

Computer Science", PhD program — "Informatics".

28.01.2025
Sofla

/Prof. Ivan Garvanov, DSc/



	Recenzia_Garvanov_BG
	Recenzia_Garvanov_ENG

