CranoBuie

ot aou. 1H UBan TpeHuen
OTHOCHO JucepTannoHHusA Tpy Ha Kocrtac 3oToc
Ha TeMma ""CAS - New Strategies and Techniques"
B nnpodecronanHo HanpasieHue 4.6 UndgopmaTtuka u

KOMIIOTHPHU HAYKH

I. OBIIIA XAPAKTEPUCTUKA n OLLEHKA HA
JAUCEPTALHUOHHUA TPY [|

JucepraunoHHuT Tpyd Ha Koctac 30T0C € MOCBETEH Ha U3CIIEABAHETO HA
HOBM CTPATeruy U TEXHUKH 32 ONTUMHU3ALMSA HA KOMIIIOTHPHO-AJITeOPUYHHA
cucremu (CAS). B Hero ce pasriexaar Bb3MOKHOCTUTE 3a MOJI00OpEeHUE Ha
epextuBHOCTTA Ha CAS upe3 H3MOJI3BaHe HA NAapajejHd H3YHMCICHH,
HU3KYCTBEH MHTEJEKT U ONTUMHM3AIlMOHHH AJITOPUTMHU.

TpyasT € chbBpeMeHeH U aKkTyaJieH, T kKaTo CAS ca HepaszenHa yact
OT MAaTeMaTHYECKOTO MOJEIMpaHe, WHKCHEPHUTE W3UMCICHUS W HAy4HUTE
U3CleIBaHUsA. ABTOPBT APryMEHTHUPAHO  aAHAJM3Upa  ChHIIECTBYBALIUTE
mwiarpopmu kato MATLAB, Mathematica u Maple, cpaBusiBaliku TaxHaTa
e(EeKTUBHOCT, METOJIM Ha pab0Ta U BE3MOXKHOCTH 32 MOJ00pEHHUE.

JlucepTalMOHHHUSAT TPy € 100pe CTPYKTYpHUpPaH, KaTo €€ ChCTOH OT IIeCT
IJIABH, B KOUTO IOCJIEJOBATEIHO CE€ AHAIM3UPAT OCHOBHUTE NMPUHLUMIIM Ha
CAS, Jaureparypara B 00J1aCTTa, HOBHUTE TEXHOJOIMHM, METOJUTE 32

ONTHMHU3ALUA M EeKCIePUMEHTAJHUTe pe3yiaratu. PopMyiaupaHu ca sSICHU



M3CJIe0BATEJICKA BBIPOCH, a NPEIIOKEHUTE CTPATErMH Ca MOAKPENEHU C
KOHKPETHH [IPUMEPH U TECTOBE.

W3non3BaHUsAT HaydyeH amnaparT € H34epnarej]eH W KOPEKTeH, Karo
aBTOPBT CE M030BaBa HA CbBPEMEHHM M3TOYHULU, MATEMATHYECKH MOEJIN U
eMIIMPUYHH JaHHU. BbhOpeku clioKHOCTTa Ha TeMaTa, U3JI0KEHHUETO € ICHO U
AOCTBIIHO, KOETO MPaBHU TPyJAa MOJE3EH KAKTO 3a CHEHUATUCTH B 00JacTTa Ha

KOMITIOTbpHATAa anre6pa, TaKa " 3a MMO-IIHUPOK KPbI' U3CJICAOBATCIIN.

II. OBOBHIEHUE HA PE3YJITATUTE MU OIEHKA HA
INPUHOCHUTE HA TOKTOPAHTA

JlucepTallMOHHUAT TPYA NPEACTaBs HAKOJIKO 3HAYUMH HAYYHHM H
NPWIOKHU MPUHOCA, KOUTO MOTAaT Jia ObaT 000OICHN B CICTHUTE OCHOBHU
HaIpaBJICHUS:

1.  AHaau3 u cucremaTusanus Ha cbuiecTByBammuTe CAS — ABTOPBT
MPEJCTaBsl [eTAWJIHO CPaBHEHHE HA ChIIECTBYBAIMTE CHCTEMH, KaTo
OIICHsIBA TEXHHUTE MPEIUMCTBA W HEIOCTATBIM, KOETO € IIEHEH CIpaBOYeH
MaTepHua 3a U3CIeA0BaTeNN U pa3pabOTUHIIN.

2.  MHM3ciaenBaHe HA Bb3MOKHOCTUTE 32 MHTErpalusi HA M3KYCTBEH
uHTesIeKT B CAS — Jlucepranuara mpencTaBs ajJropuTMu, 0a3upaHd Ha
MAaIIMHHO 00y4eHHe, KOUTO MoraT ja nofoopsat epexruBHoctTa HA CAS upes
ABTOMATH3MPAHA ONTUMU3ALMS U CeJIeKIHs HA AJITOPUTMHU.

3. Pa3paboTka M eKCHEePMMEHTAJHO TeCTBAHE HA MapaJieJIHu
MeToau 3a CAS — ABTOPBT Mpejiara NoAX0A4 32 U3M0JI3BaHe HA NMApaJIeTHU
U34YNCJIeHNs], KOUTO Moa00psBaT nmpousBoautenHoctra Ha CAS B 3agauuTe ¢
roJIEMH U3YUCIUTEIIHA HATOBapBaHUSI.

4.  Onrumm3auusi Ha pecypcHoTo mnoTpedseHune Ha CAS -
JucepranusTa pa3riex/ia ; CJI02KHOCTTA HA AJITOPUTMHTE U IIpeiara METOIu
3a HaMaJIsiBAHE HAa KOHCYMALMSITA HA €HEPrusi U MaMeT, KOETO € Ba)KHO 3a

MOOWJIHU U BrpaicHu CUCTCMHU.



[IpennoxxeHuTe OT JOKTOpPaHTA PELIEHUS MOTaT Ja ObJaT MPUJIOKEHH B
peajiHu coOpTyepHH CpelH, KOETO IPABU MPUHOCUTE MY HE CAMO TEOPETUYHH,
HO U MPAKTHYECKH 3HAUYNMHU.

III. KPUTUYHU BEJEXKUA U ITIPEINIOPBKU

1. Jlumnca HA eKCepMMEHTAJIHA BajJuaanus BbpPXy mnoBedye CAS
miartgopmm — AHaIU3BT B UcepTaluATa € POKycHpaH BbpXY Hail-U3BECTHUTE
CAS (MATLAB, Mathematica, Maple), Ho 61 OuJIO MOJIE3HO A c€ PA3MIUPST
TECTOBETE BBPXY MO-MAJIKO MNONYJAPHA H cnemuagusupanu CAS karto
SageMath, Maxima, SymPy u apyru.

2. IHo-moapoOHO pa3riekaaHe HA aJTEPHATHBHM TMOAXOAHM 324
onTUMHU3aNuA — Belipeku ue aBTopbT Mpesiara TEXHUKY 3a yekopenue Ha CAS
Yype3 napaJjie;THu U34UCJICHHs, B TPY/1a JIUIICBA M10-33AbJIO0OYEHO Pa3IiexK1aHe
Ha GPU-0a3upaHu n34ncjieHuss 1 KBAHTOBU aJITOPUTMH.

3.  Heo0xoaumMocT OT JAONBJHHUTEJHO NPHJIOKEHHE C KOJOBH
npumepu — [IpakTueckoTo NpUIoKEeHUE Ha MPeAJiaraHuTe MeToAu Ou OUJIO To-
yOeIUTEeNHO, aKO UCEPTALUATA BKIIOYBA MO-A€TANIHN KOJOBH peain3anum u
CKPHUIITOBE 32 Bb3IPOU3BEXKIAHE HA TECTOBETE.

Te3u mnpenopbku HE HaMalsgBaT CTOMHOCTTAa Ha JUcepTalusaTa, a
IPEICTaBIIABAT Bb3MOXKHOCTHU 32 HEHHOTO IONBJIHUTEIHO Pa3BUTHE B Obaelu

H3CJIC¢IBaHUA.

IV. BAKJIIOYEHUE

Huceprammonnusar Tpyn Ha Kocrac 30Toc npeacTaBiisiBa OPUTHHAIHO U
3aQbJ1004€eH0 Hu3cjeABaHe B 00JIacTTa Ha KOMIIOThpHATa anredpa, KOETo
npejsiara HTHOBaTHUBHU pellleHus 3a onTumMu3sanusaTa Ha CAS upes napasientHu
M3YHUCIICHUS U U3KYCTBEH UHTEJIEKT.

TpyasT € cTPYKTypHpPaH JOTHYHO, METOA0JIOTHYECKH HM3ABbP:KAH U
Hay4YHO 000cHOBaH. [Ipeqioxennre penieHus ca NPaAKTHYeCKH NPUJI0KUMHU U

IIPEACTABISABAT 3HAYMM NPHUHOC KbM pa3BuTHeTO0 HA CAS TeXHOJI0TUHTE.



C ormenq Ha Hay4yHaTa CTOWHOCT HA H3CJIeIBAHETO, NMPHHOCA Ha
JAOKTOPAHTA M AaKaJeMUYHUTe cTaHaapTv, cuutam, ude Kocrac 3ortoc
3aciay:kaBa J1a My Obje NpHchAeHa 00pa30oBaTeJHATA M HAyYHA CTeleH
"nmokrop" mo mnpodecuonanHo Hampaienue 4.6 HWHpopmatuka wun

KOMIIOTbPHU HAYKH.

Jara:

Hou. nn UBan TpeHnues



Review

by Assoc. Prof. Dr. Ivan Trenchev
on the PhD dissertation of Kostas Zotos
titled "CAS - New Strategies and Techniques"
in the professional field 4.6 Informatics and Computer Science

I. GENERAL CHARACTERISTICS AND EVALUATION OF THE
DISSERTATION

The dissertation of Kostas Zotos is dedicated to the study of new
strategies and techniques for optimizing Computer Algebra Systems (CAS).
It explores ways to improve the efficiency of CAS through parallel computing,
artificial intelligence, and optimization algorithms.

The research is contemporary and relevant, as CAS are integral to
mathematical modeling, engineering computations, and scientific research. The
author thoroughly analyzes existing platforms such as MATLAB, Mathematica,
and Maple, comparing their performance, working methods, and optimization
possibilities.

The dissertation 1s well-structured, consisting of six chapters that
sequentially analyze the fundamental principles of CAS, literature in the
field, emerging technologies, optimization methods, and experimental
results. Clear research questions are formulated, and the proposed strategies are
supported by specific examples and tests.

The scientific approach is comprehensive and methodologically sound,
with references to contemporary sources, mathematical models, and
empirical data. Despite the complexity of the topic, the presentation is clear and
accessible, making the work valuable both for specialists in computer algebra
and a broader range of researchers.

II. SUMMARY OF RESULTS AND ASSESSMENT OF
CONTRIBUTIONS



The dissertation presents several significant scientific and practical
contributions, which can be summarized in the following key areas:

1. Analysis and systematization of existing CAS — The author
provides a detailed comparison of existing systems, evaluating their strengths
and weaknesses. This serves as a valuable reference for researchers and
developers.

2. Exploration of artificial intelligence integration in CAS — The
dissertation introduces machine learning-based algorithms that can enhance
CAS efficiency through automated optimization and algorithm selection.

3. Development and experimental testing of parallel computing
methods for CAS — The author proposes parallel computation approaches that
improve CAS performance in computationally intensive tasks.

4.  Optimization of CAS resource consumption — The dissertation
examines the energy complexity of algorithms and suggests methods to reduce
energy and memory consumption, which is crucial for mobile and embedded
systems.

The solutions proposed by the doctoral candidate can be applied in real-
world software environments, making the contributions not only theoretical but
also practically significant.

III. CRITICAL REMARKS AND RECOMMENDATIONS

I. Limited experimental validation on a broader range of CAS
platforms — The dissertation focuses on the most well-known CAS (MATLAB,
Mathematica, Maple), but it would be beneficial to expand the tests to less
popular and specialized CAS such as SageMath, Maxima, SymPy, and
others.

2.  Further exploration of alternative optimization approaches —
Although the author proposes techniques for CAS acceleration through parallel
computing, the dissertation lacks an in-depth discussion on GPU-based

computations and quantum algorithms.



3.  The need for an additional appendix with code examples — The
practical application of the proposed methods would be more convincing if the
dissertation included detailed code implementations and scripts for
reproducing the tests.

These recommendations do not diminish the value of the dissertation but
represent opportunities for further development in future research.

IV. CONCLUSION

The dissertation of Kostas Zotos is an original and in-depth study in the
field of computer algebra, offering innovative solutions for CAS optimization
through parallel computing and artificial intelligence.

The work is logically structured, methodologically sound, and
scientifically substantiated. The proposed solutions are practically applicable and
represent a significant contribution to the advancement of CAS technologies.

Considering the scientific significance of the research, the contributions of
the doctoral candidate, and academic standards, I believe that Kostas Zotos
deserves to be awarded the degree of "Doctor" in the professional field 4.6

Informatics and Computer Science.

Date:

Assoc. Prof. Dr. Ivan Trenchev
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