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Ha OBJITAPCKHU M HA aHTJIMHCKHU Ha cTatuuTe Ha jou. Jleonnn Kupuios 3a yqactue B KOHKypca 3a
aKaJieMUYHaTa JIbXKHOCT "mipodecop” mo nmpodecnoHanHo HanpasieHue 4.6 "Mudopmarrka u
koMmmioThpHH Hayku'", cnenuanzoct 01.01.12 "Undopmaruka", o6siBen B [IB Op. 87 ot
15.10.2024 r. 3a ny>xnute Ha ceknus "MHPopMallMOHHN MPOIIECH M CUCTEMH 3a B3eMaHE Ha
pemeHus".

1. bypuasku, E., P. Haues, JI. Kupunor (2021) KomnwTbpHO MojaelupaHe Ha
XHIPOJIOKKH NMPoOLeCH M YNpaBjieHHe HAa peYyHH OaceiiHU. AKaJeMHYHO H3ATeJCTBO
Mapun [IpunoB, Co¢pus. 320 crp. ISBN 978-619-245-192-9, www.press.bas.bgp
https://press.bas.bg/bg/books-103/show-104(848)

The impacts on the state of water from land use, economic activities such as energy production,
industry, agriculture and tourism, the related demographic changes and climate change put pressure
on water resources, leading to their pollution, overuse, physical changes to water bodies and even the
emergence of increasingly extreme phenomena such as floods and droughts. To improve the state and
use of water in recent decades, the leading concept in the world is the implementation of an
integrated approach to water resources management. This approach is enshrined in the European
Water Directives 2000/60EU, on flood risk 2007/60EU, etc., in Bulgarian legislation through the
Water Act (2000), as well as in international agreements for cooperation in the field of water
management. In this regard, mathematical and computer models and (geographic) information
technologies play an important role in analyzing and assessing the quantity and quality of water
resources, simulating the relevant hydrological and hydraulic processes in river basins, supporting
operational activities, environmentally friendly water use planning, supporting decision-making, etc.

The monograph is dedicated to the development of simulation models of hydrological processes, the
assessment of water resources and the supporting of water management in river basins with the help
of computer programs. On the example of the river basins of Mesta and Struma on Bulgarian
territory are presented the computer systems HEC-HMS for modeling the process of rainfall-runoff
for continuous or event simulation, WEAP for assessment and planning of water resources, as well as
MULINO for decision support in water management using multicriteria analysis to evaluate
alternatives, PRODEC with the development of procedures with a branched tree structure for
decision making and generalized network models. The advantage of some of the software is that they
have "built-in" data of the ground cover obtained from satellites and access to global databases from
the historical climate monitoring for precipitation, temperature, wind, etc. The approaches and
simulation models of Bulgarian rivers developed by the authors provide an opportunity to solve a
number of applied problems for assessment and management of water resources.

BB3HeﬁCTBHﬂTa BbpPXY CBCTOAHHUCTO Ha BOAUTC OT 3CMCIIOJI3BAHCTO, MKOHOMHWYCCKHUTC ,E[eﬁHOCTPI
KaTo CHCPrompou3BoaACTBO, IMNPOMUIIJICHOCT, CCJICKO CTOIIAHCTBO W TYpPU3bM, CBBP3aHUTC
,[[eMOFpa(bCKI/I IMPOMCHN W HM3MCHCHUCTO Ha KJIIMMATa OKa3BaT HATHUCK BBPXY BOAHUTC PCCYpPCH,
BOJCII A0 TAXHOTO 3aMbpCABAHE, IMPCKOMCPHO HM3IIOJI3BAHC, (1)I/ISI/I‘IHI/I IMPOMCHU HAa BOAHUTC TCJIa U
JOpU N0 BB3HUKBAHC Ha HApaCTBAIIX B IMOCJICAHO BPEME CKCTPEMHU SABJICHHA KATO HABOJHCHUA U
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cymu. 3a moo0psBaHe Ha ChCTOSHUETO M M3IOJI3BAHETO HAa BOJIUTE MPE3 MOCIEIHUTE JeCeTHUIICTHS
BOJIEIIa KOHIICTIIMSI B CBETA € MPHJIATraHETO Ha MHTETPUPAH IMOJAXOJ 3a YIpaBICHHE HAa BOJHUTE
pecypcu. To3m moaxon e 3ajierHan B eBporeiickute nupektusu 3a Boaute 2000/60EC, 3a pucka ot
HaBogHeHuss 2007/60EC u nap., B OBJIrapckoTo 3aKOHOAATENICTBO upe3 3akoHa 3a BoguTe (2000),
KaKTO U B MEKIYHApOJHUTE CIIOroA0U 3a ChbTPYJHHUUECTBO B 00JJaCTTa HA YIPABICHUETO HA BOJUTE.
BvB BpB3Ka C TOBa BaXHO MSICTO 3aEMaT MATEMAaTHUECKUTE M KOMIIOTHPHUTE MOICTH H
(reorpadcku) HHPOPMAITMOHHU TEXHOJIOTUHU 32 aHAJIM3 U OIIEHKAa Ha KOJIMYECTBOTO M KaYECTBOTO Ha
BOJIHUTE PECYpCH, 332 CUMYJHUPAHE HA ChOTBETHUTE XUAPOJIOKKU U XUAPABINYHU TPOLIECH B PEUHH
OaceiiHM, 3a MOANOMAaraHe Ha OINEpaTHBHATA JEHHOCT, 3a €KOJIOrochoOpa3HO IUIaHMpaHE Ha
BOJIOTIOJI3BAHETO, 32 IMOANIOMAraHe B3eMaHeTO Ha PeIIeHHs U JIp.

Momnorpadusita € mocBeTeHa Ha pPa3pabOTBaHETO HAa CHUMYJIALMOHHU MOJEIH Ha XHUIPOJIOXKKH
IIPOLIECH, OLICHKAaTa Ha BOAHHUTE PECYpPCH U MOJIIOMAraHeTo Ha YIPABJIEHUETO HA BOJAUTE B PEUHUTE
OaceliHM C MOMOIITa HAa KOMMIIOTBbpPHHU nporpamu. Ha mpumepa Ha peunute Oaceiitnum Ha Mecta u
Crpyma Ha Obiarapcka TepuTopus ca npeacraBeHH KommioTbpHuTe cuctemu HEC-HMS 3a
MOJIETTUpaHe Ha Mpolleca BaJekK-OTTOK 3a HEMpeKbCHAaTa Wiu chOuTuiiHa cumynanus, WEAP 3a
OlICHKa W IUIaHMpaHe Ha BoaHUTe pecypcd, kakto 1 MULINO 3a moamomaraHe B3eMaHETO Ha
pElIeHNs] B YIPABICHUETO HAa BOAUTE, W3IOJI3BAKM MHOTOKPUTEPUAJIEH aHAIM3 3a OLEHKa Ha
antepuatuBu, PRODEC c pa3paboTBaHeTo Ha Mpoleaypu ¢ pa3KIOHEHA IbPBOBHIHA CTPYKTYpa 3a
B3€MaHe Ha peleHus U 0000IIeHN MPEKOBH MoaeH. [IpequMcTBOTO Ha HAKOHM OT COPTyepuTe €, ue
uMaT "BrpaZieHu" JaHHM 32 3eéMHaTa MOKPHUBKA, NOJYYEHH OT CAaTEJIUTH U JTOCTBII 1O CBETOBHM 0a3u
JAHHHU OT UCTOPHUYECKU KIIMMAaTUYE€H MOHUTOPHHT 3a BaJIeXKH, TeMIeparypa, BATbp U ap. [logxonure
U CUMYJAIMOHHUTE MOJENU Ha OBIrapcku pekH, pa3pabOTeHU OT aBTOPUTE, 1aBaT Bb3MOYKHOCT 3a
pelaBaHe Ha peiuia MpUI0KHU IpoOIeMH 3a OLICHKA U YIIPaBJIeHHUE Ha BOJHUTE PECYPCH.

2. Chikalanov, A., L. Kirilov, R. Nikolov, M. Lyubenova, and Y. Petkov (2024) A
Prototype of Big Data Platform for Seniors Care, Comptes rendus de 1I’Académie
bulgare des Sciences, wvol. 77, no. 6, pp. 871880, Jun. 2024.
https://doi.org/10.7546/CRABS.2024.06.10

The article presents a prototype of a Big Data platform designed for elderly care. The global elderly
population is on the rise. By 2050, it is projected to reach 1.5 billion. That is why society should pay
attention to this phenomenon with due attention. One effective strategy for this challenge is
leveraging modern IT technologies. In line with this, it is proposed a the prototype of a new platform
designed for elderly care. Its architecture is structured into four layers: UX/UI, business logic, service
program, and a diverse device layer. A significant strength of this platform is its comprehensive suite
of microservices, which includes a medical manager, a personal daily schedule (PDS) manager, and a
questionnaire manager. Another notable feature of the platform is its capability to work with Big
Data, enhancing its utility and scope. Additionally, the prototype incorporates a variety of Internet of
Things (lIoT) technologies. The platform is implemented with FIWARE components.

CraTtusara npeincTaBs NPOTOTUII Ha IulaTdopMa 3a TojeMH JAaHHU, NpeJHAa3HAadeHa 3a TPUXKH 3a
BB3pacTHU Xopa. [1100anHOTO BB3pacTHO HaceneHue ce ysenuudaBa. Jlo 2050 r. ce ouakBa na
nocturHe 1,5 mununapna. Eto 3amo oOmecTBoTo TpsiOBa Aa 00bpHE HEOOXOJUMOTO BHMMAaHHE Ha
ToBa siBieHHEe. EnHa epekTrBHA cTpaTerus 3a ToBa NPeIU3BUKATEIICTBO € U3MOI3BAHETO HA MOJIEPHU
WUT texHomormu. B cpoTBeTCTBME C TOBa € MpPENVIOKEH IMPOTOTUI Ha HOBa IUIardopma,
IIpeHa3HayeHa 3a TPHKa 3a BB3PACTHU XOpA. APXUTEKTypaTa € CTPYKTypHpaHa B YETHPH CIIOS:
UX/UI, Ou3Hec JOrWKa, CEpPBU3HH MpPOTpaMH M CIOM C pa3IMYHU YCTPOMCTBA. 3HAYMTEITHO



MPEeIMMCTBO Ha Ta3W IUaTdopMma € HEeHHUAT IPUIOCTEH MaKeT OT MHUKPOYCIYTH, KOWTO BKJIIOYBA
MEUIIMHCKY MEHUDKBD, MEHUDKBD Ha JindeH JHeBeH rpaduk (PDS) u MeHHIKBp Ha BBIIPOCHHUITH.
Jlpyra 3a0ene)XuTeqHa XapaKTepHUCTHKa Ha IUIaTdopmaTa € HelHaTta crocoOHOCT na paboTu ¢
roJIeMH JaHHW, KOETO 3HAYMTEIHO NOJ00psBa HeiHata mosne3HocT U obOxBar. OCBeH TOBa
MPOTOTUIIBT BKJIIOUBA PAa3IMYHU TeXHOJOrMW Ha wHTepHeT Ha Hemara (IoT). Ilmardopmara e
peanmuzupana ¢ FIWARE kxoMmnonenTu.

3. Fidanova, S., Atanassov, K., Kirilov, L., Slavova V., lvanov, V. (2023) Generalized Net
Model for the Consequences of Earthquake. Lecture Notes in Networks and Systems,
vol. 658, pp. 281-292, Springer 2023. ISBN:978-3-031-31068-3, ISSN:2367-3370, DOI:
https://doi.org/10.1007/978-3-031-31069-0_28

In order to prevent victims of natural disasters and to be able to help the injured people, local medical
authorities must be provided in advance. One of the worst natural disasters is strong earthquake.
Therefore, it is good for decision makers to have a preliminary assessment of the possible
consequences and injured people of earthquakes of various kinds. In this work we propoze a model
of the consequences of eventual earthquake and as well as the number and type of injured people.
The model is based on the apparatus of Generalized Nets. After assessing the probability of an
earthquake with a given intensity, a decision can be made on the necessary medical supplies to
provide adequate assistance to the victims.

B cratusra ce pasrnexxna 3agadara 3a OLEHKAa Ha o0emMa OT MEIHMIMHCKAa MOMOII B CiIy4aid Ha
NpUPOAHO OeNCTBHE. 3a JAa ce MPEeIOTBPATAT KEPTBUTE HA MPUPOJHH OCACTBUS U J1a C€ IOMOTHE Ha
MOCTpaJaTuTe, € HEeOOXOJMMO MECTHHTE MEAMLIMHCKH BJIACTH Ja MMAT HIKaKBa IpeIBapUTeIIHA
urdopmupanoct. ExHo or Hali-mommTe MpUpoAHU OENCTBHS € CHIIHOTO 3eMeTpeceHue. 3aToBa €
no0pe B3eMaliTe pelieHus JIUNa J1a UMaT MPeABapUTeIHAa OLICHKA 32 BH3MOKHHUTE MOCIEICTBUS U
MOCTpaJlalId XOpa OT 3eMETPECEeHHs OT pa3jIM4eH XapakTep. B Tasu craTus € mpeuioKeH MOAeN Ha
MOCJIC/ICTBHATA OT €BEHTYAJIHO 3eMETPECeHHe, KaKTO M Oposi U BUja HAa paHEHHTE Xopa. MoJenbT e
OazupaH Ha amapara Ha o0oOmeHuTe Mpexu. Ciell OleHKa Ha BEPOSITHOCTTA OT 3€METPECeHHE C
OIIpe/IeJIeH MHTEH3UTET MOXKE J]a CE€ B3eMe PEIICHUE 32 HE0OX0AUMUTE MEAUIIMHCKH KOHCYMaTHUBH 3a
OKa3BaHE Ha aJIeKBaTHA MIOMOII Ha TIOCTPaIAJIUTE.

4. Myasnichenko, V. S., D. N. Sokolov, N. Yu. Sdobnyakov, P. M. Ershov, N. I. Nepsha, A.
D. Veselov, S.A. Veresov, R. Mikhov, L. Kirilov (2023) ADAPTATION OF THE
MONTE-CARLO METHOD FOR MODELING LAYER-BY-LAYER GROWTH OF
CLUSTERS AND NANOALLOYS. St. Petersburg Polytechnic University Journal -
Physics and Mathematics. 2023. Vol. 16. No. 1.1, pp. 225 — 230. Publisher: Peter the
Great St. Petersburg Polytechnic University, St. Petersburg, Russian Federation.
https://doi.org/10.18721/JPM.161.138

In this paper, it is studied the layer-by-layer growth process of a bimetallic nanoparticle Au-Ag
having face-centered cubic and decahedron structure. The Monte Carlo method was chosen to
implement this problem combined with an approach from molecular dynamics. The Monte Carlo
method allows solving of problems with periodic boundary conditions. Computer implementations of
the method have been developed in two different software products Metropolis (Tver State
University) and Tsuyoyama (Institute of Information and Communication Technologies). Interaction
between atoms is calculated using multi-body tight-binding model. It is established that the order of
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addition of atoms (simultaneous or layered) affects the chemical ordering in the studied gold-silver
equiatomic nanoalloys. In addition, the difference between the values of specific energy
corresponding to Metropolis and Tsuyoyama software becomes quite small, supporting the inference
that the numerical procedure for the layer-by-layer growth is adequate.

B Ta3u cratus ce u3cienBa mpouechT Ha PacTek CIOW-TIO-CIION Ha OMMeTanHa HaHodacTuia Au-Ag
(3nato-Cpebpo), umaina JuIeBo-IIeHTpUpaHa KyOu4yHa W JiekaeabpHa CTPyKTypa. MeToabT MoHTe
Kapno Gemre u30bpan 3a pemaBane Ha Ta3M 3ajjada, ChbueTaH C MOJAXO0J Ha MOJICKYJSpHATa JUHAMHUKA.
MetoasT Monrte Kapno mo3BonsiBa pemaBaHe Ha 3aJa4d C TMEPUOAWYHU TPAHUYHU YCIIOBHSL.
KommiorepHn peanuzanmu Ha MeToJa ca pa3paboTeHH B JBa Pa3IMYHU COPTYepHH MPOIYKTa
Metropolis (TBepcku abpkaBeH yHHBepcuTeT - Pycusa) wu  Tsuyoyama (Muctutyt 3a
WH(POPMAIIMOHHN W KOMYHUKAaMOHHH TexHonoruu-bAH, bearapus). BzaumoneiictBuero mexmy
aTOMHTE CE M3YHCIIsIBA C MOMOIITA Ha MOJeNl Ha IUTBTHO CBBbP3BAHE HA MHOTO Tesa. Y CTAHOBEHO €,
4ye peabT Ha J00aBsiHE Ha aTOMH (€IHOBPEMEHHHM WM HACJIOEHHU) BJHSIE BBPXY XUMHYHOTO
MOJIPeXJaHe B HW3CICABAHUTE 3J1aTHO-CPEOBPHM EKBHATOMHU HAHOCIUIaBU. B  nombiaHeHwue,
pas3nukara MeXJIy CTOMHOCTHUTE Ha creuupuyHaTa eHeprus, mnojaydeHu oT codryepa Metropolis u
Tsuyoyama, ce oka3Ba J0OCTa MajKa, MOJKPEISIMKK M3BOJA, Y€ YMCIICHATa MPOIEeaypa 3a pacTex
CJION-TIO-CIION € aZieKBaTHA 3a MOJEJIMpaHe Ha MpoIleca Ha PacTex.

5. Guliashki, V., Kirilov, L., Nuzi A. (2023) Optimization Models and Strategy
Approaches Dealing with Economic Crises, Natural Disasters, and Pandemics — an
Overview. CYBERNETICS AND INFORMATION TECHNOLOGIES. vol. 23, No 4
Print ISSN: 1311-9702 Online ISSN: 1314-4081. DOI: 10.2478/cait-2023-0033

The occurrence of large-scale crises is a great challenge for people. In such cases, many levels of
public life are affected and recovery takes time and considerable resources. Therefore, approaches
and tools for predicting and preventing crises, as well as models and methods for crisis management
and crisis overcoming, are necessary. In this review, we present approaches, models, and methods
that support decision-making in relation to the prevention and resolution of large-scale crises. We
divide crises into three types: natural disasters, pandemics, and economic crises. For each type of
crisis situation, the types of applied tasks that are solved and the corresponding models and methods
that are used to support decision-makers in overcoming the crises are discussed. Conclusions are
drawn on the state of the art in this area and some directions for future work are outlined.

B cratus ce mpaBu aHanM3 Ha ONTHUMM3ALMOHHM MOJETH M IOJXOAM 3a IPEOAOJIIBaHE Ha
MKOHOMHMYECKH KpU3H, NMPUPOAHMU OenctBusa U maHaemuu. IlosBara Ha mamaOHU KpU3H € TOJISIMO
NPEIU3BUKATENICTBO 3a Xopara. B TakuBa ciaydau ca 3acerHaTH MHOTO HUBA Ha OOIECTBEHUS )KUBOT
U BB3CTAHOBSBAHETO M3HMCKBA BPeME M 3HAUMUTENIHU pecypcu. ETo 3amo ca HeoOXoauMu Moaxoau
MHCTPYMEHTH 3a INPOTHO3UpPAHE U TNPENOTBpATsABaHE HA KPHU3HM, KAKTO M MOAEIM M METOIH 3a
yIIpaBlIEHHE U NIPEOAOIIsABaHE Ha KpHU3H. B TO31 0030p ca npencTaBeHn NOAXOAU, MOJEIN U METOMN,
KOUTO MOJIOMAaraT B3€MaHETO Ha pPELICHUs BbB BpPb3Ka C NPEBEHLUATA M pPa3pellaBaHETO Ha
mupokomamabHu kpusu. Kpusure ca pasjaesneHu Ha Tpu BHJA: NPUPOAHU O€NCTBUSA, MAHIAEMHUHU U
MKOHOMMUYECKHU KpU3H. 32 BCEKM TUIl KPU3UCHA CUTYyalUsl C€ 0OCHKIAT BUIOBETE IPUIIOKHU 3a]]auu,
KOHTO C€ pellaBaT U CbOTBETHUTE MOJEIH U METOAU, KOUTO CE€ U3MOJI3BAT B IOAKpPEIA Ha B3eMAILUTe
peleHus MpH NMpeoAoIsiBaHe Ha Kpu3urte. HampaBeHu ca M3BOIM 3a TEKYLIOTO ChCTOSHUE HA Ta3n
npeaMeTHa 00JacT U ca OYepTaH! HIKOW HACOKH 3a ObJCIIN H3CIIEABAHUS.



6. Mitev, Y., L. Kirilov (2021) Group Decision Support for e-Mail Service Optimization
through Information Technology Infrastructure Library Framework. Proceedings of
the 16th Conference on Computer Science and Intelligence Systems (FedCSIS) - 2021,
pp. 227-230, doi: 10.15439/2021F93.1SSN 2300-5963 ACSIS, Vol. 25
The e-mail service takes significant part at the corporate collaboration due to its natural benefits like:
unification, traceability and the ease of use. To ensure that such a fundamental service is functioning
and being maintained right, proper methods for measuring its efficiency and reliability are in place.
In this paper we propose a group decision support that allows the IT Management staff to choose
proper asset of key performance indicators (KPIs) for measuring the operational performance of the
service in a specific organization. A comprehensive set of KPI indicators is proposed for quality
assessment of e-mail service. The optimization of the service is done within ITIL framework.

VYcenyrara 3a eneKTpOHHA MOIIa 3aeMa 3HAYUTETHO MSCTO B KOPIOPATHBHOTO CHTPYAHUYECTBO
Mopajy CBOUTE ECTECTBEHHM IMPEIMMCTBA Karo: YHU(UKALWsA, OPOCIEIUMOCT U JeKOTa Ha
u3Ioj3BaHe. 3a Ja ce rapaHTupa, 4e TakaBa OCHOBHA yciayra (YHKLIMOHUpPAa M Ce€ HOJabpiKa
MPaBUIIHO, Ca BHBEJCHH MOAXOIAIIN METOAM 32 H3MEPBaHe Ha HellHaTa e(EeKTUBHOCT U HAJIEKTHOCT.
B T1a3m cratus e mpemiokeH MOAXONI 3a TPYNMOBO B3eMaHE HA pEIICHHUs, KOWTO IMO3BOJISIBA Ha
ynpaBieHCKuAT nepcoHan 3a UT ycnyru na mzbepe moaxonsun; HaOop OT KIIIOYOBHU IOKa3aTelIH 3a
epextuBHOCT (KPI) 32 mM3MepBaHe Ha ONMEpaTUBHOTO NPEACTABSHE/CHCTOSHHE HAa Ta3u yciuyra B
KOHKpeTHa opranm3auus. [Ipemnoxken e m3uepnarteneH Habop ot KPI mHmukaTtopu 3a oueHka Ha
Ka4yecTBOTO Ha yclyrara eleKTpoHHa moma. OnTUMu3anusaTa Ha yciayrata € HalpaBeHa ChITIAaCHO
M3UCKBaHUsITAa Ha CTpyKTypHaTta pamka ITIL.

7. Mikhov, R., V. Myasnichenko, S. Fidanova, L. Kirilov and N. Sdobnyakov (2021)
Influence of the Temperature on Simulated Annealing Method for Metal Nanoparticle
Structures Optimization, In: Ivan Georgiev, Hristo Kostadinov, Elena Lilkova (Eds.)
Advanced Computing in Industrial Mathematics BGSIAM 2018, Studies in
Computational Intelligence, 961, Springer, 2021, 1ISBN:978-3-030-71616-8, ISSN:1860-
9503, DOI: https://doi.org/10.1007/978-3-030-71616-5_25, pp. 278-290.

The description of the mechanisms of formation and dynamics of changes in the internal structure of
nanoparticles can allow predicting the properties of these nanoparticles. Despite the modern
development of the experimental base and theoretical approaches, certain tasks in the study of
structural characteristics, including the search for stable configurations, the description of the criteria
for thermal stability, etc., are not being solved. The stable configuration is when the potential energy
is minimal. In this paper we apply Simulated Annealing method for metal nanoparticle structures
optimization developed earlier by the authors. Successful application of the method depends on
algorithm parameters. One of the most important parameters is the value of the initial temperature.
According to the literature the initial temperature needs to have a high value. The question is which
value is high. A fixed value can be high for some initial data and not high for other. We propose
several variants of calculation of the value of initial temperature and study their influence on
algorithm performance.

OnucaHueTo Ha MEXaHM3MHTE Ha Q)opMHpaHe U AVMHAMHKaTa Ha IPOMCHHUTC BBB BbBTPCIIHATA
CTPYKTYypa Ha HAHOYACTULIMUTEC MOI'aT Oa IIO3BOJIAT IPOrHO3HMPAaHC Ha CBOIMCTBaTa Ha TE3U
HaHO4YaCTHUIIH. BLHpeKI/I CBbBPEMCHHOTO pPAa3BUTUC Ha CKCIICPUMCHTAJIHATA b6aza u TCOPECTUIYHUTC
noaxoau, ONpEACIICHU 3ada4u IMPU U3YyYaBAHCTO HAa CTPYKTYPHUTE XAPaKTCPUCTUKHU, BKIIOUHUTCIHO
TBPCCHEC Ha CTaOMIHU KOH(I)I/II‘ypaHI/II/I, Ha OIMMCAaHHEC HAa KPUTCPHUUTEC 3a TCpMUIHA YCTOfI‘{PIBOCT u ap.,



HE ca pelleHu B JOoCTaThuHa cremeH. [lo ompenenenue, eaHa KoHGUrypamus € cTaduiHa, KOTraTo
MOTEHIMAJIHATa W eHeprus € MUHHMajiHa. B Ta3um cratus e W3ClieIBAaH METOJa HAa CHUMYJIHPAHO
3aKajsBaHe 3a ONTHMU3MPAaHE HA CTPYKTYpH OT METAJHM HAHOYACTUIM, pa3paboTeH MO-PaHO OT
aBTOpUTE. Y CIENIHOTO MpHUJIaraHe Ha METOo/1a 3aBHCH OT MapaMeTpUTe Ha aJiropuTbMa. EnuH ot Haii-
BOXHUTE MapaMeTpH € CTOMHOCTTAa Ha HavaimHaTa TemmepaTypa. Cropes jautepaTypara HadalHaTta
TeMIeparypa TpsOBa Ja MMa BUCOKa CTOMHOCT. BBIpochT € Kosg CTOMHOCT € BHcoka. JlameHa
CTOMHOCT MOXKe Ja ObJic BUCOKA 3a HIKOW ITbPBOHAYAIHM JaHHU WU Ja He ObJie BUCOKA 3a JIPYTH.
[IpennoxxeHu ca HAKOJIKO BapHaHTa HAa M3YMCIISIBAHE HA CTOMHOCTTA Ha HavyajHAaTa TeMmIepaTypa u €
M3CJIEeIBAHO TSXHOTO BIMSHUE BHPXY paboTaTa Ha aJropuThMma.

8. Kirilov, L., P. Georgiev (2021) Multiobjective Approach for Solving Engineering
Robust Design Problems, In: Ivan Georgiev, Hristo Kostadinov, Elena Lilkova (Eds.)
Advanced Computing in Industrial Mathematics BGSIAM 2018, Studies in
Computational Intelligence, 961, Springer, 2021, ISBN:978-3-030-71616-8, ISSN:1860-
9503, DOI: https://doi.org/10.1007/978-3-030-71616-5_19, 209-221.

An approach for Engineering Robust Design Problems based on multi-objective optimization in the
solution phase is presented in this paper. The task for optimizing conflicting parameters arises very
often when solving design problems. Therefore including new approaches resolving these cases is a
live question. One of the advantages of multiobjective approach is that it allows simultaneously
research of several conflicting parameters/objectives. The efficiency of the proposed approach is
demonstrated by solving the real task of conceptual design of a bulk carrier. The goal is to find the
set of main particulars of the ship that minimize together the Required Freight Rate (RFR) and
variance due to uncontrollable parameters. The design variables are the main dimensions of the ship
— length, breadth, depth, draught and block coefficient. The uncontrollable parameters are the price
of a ton hull structures and fuel. The objective functions are obtained by computer experiments based
on Response Surface Methodology.

B crarusita ce u3cienBa 3aqadyarta 3a NpOeKTHpaHe Ha kKopab 3a HacumHU ToBapu. [IpesicTaBeH e
MOXO/ Ha HWHXEHEPHOTO pPOOACTHO MPOEKTHpaHe, W3IMOJ3BAlll MHOTOKPHTEPHAICH IMOIXOM] BbB
¢azara Ha perraBaHe. 3ajavaTta 3a ONTUMU3UPAHE HA MPOTHBOPSUUBH MApaMETPU BH3HHUKBA MHOTO
YeCTO MNpPU pellaBaHe Ha TMPOSKTAHTCKH 3aJa4yd. 3aTOBa H3IOJ3BAHETO Ha HOBU TOAXOAH B
NOPOEKTHPAHETO Iiie ObjJe BHHATH aKTyalHO. EJHO OT mpeauMmcTBaTta Ha MHOTOKPHTCPHATHHST
MOJXOJI €, Y€ MMO3BOJISABA €IHOBPEMEHHO HM3CJIe/IBAHE HA HAKOJKO IMPOTHBOPCUMBH MapamMeTbpa/leliu.
EdextuBHOCTTa Ha TPEUIOKEHHS MMOIXO0J] Ce JIEMOHCTpHpa Ype3 pelllaBaHe Ha peayiHa 3aaada 3a
UJICCH TPOEKT Ha Kopa® 3a HacumHu ToBapu. Llenta e ma ce Hamepd HabOp OT OCHOBHU
napamerpu/pasmMepu Ha Kopaba, KOUTO MHHUMHU3UPAT B ChbBKYIMHOCT KpuTepusat Hagio (ruiamane 3a
NPEIOCTaBEHO MPABO HAa HAGMaHEe Ha KOpad WIIH 3a M3IOJI3BaHE HA YacT OT HEro 3a MPEBO3 HAa TOBApH
i Required Freight Rate - RFR) u oTkiioHeHHeTO/BapHalysaTa OT TO3H KPUTEPHUil MO BIHSHHETO
Ha HEyNpaBiseMH napamerpu. [IpoMeHIMBUTE Ha AM3aifHAa Ca OCHOBHUTE pa3Mepu Ha Kopaba —
JABIDKUAHA, IIUPOYMHA, TBIOOYMHA, raseHe W OJOKOB koeduuueHT. Heympamisiemu mapamerpu ca
[ICHaTa Ha TOH KOPIYCHH KOHCTPYKIMH W pa3xoJ] Ha ropuBo. Kpurepuure ca mojydeHH dYpes3
KOMIIOTBPHU EKCIIEPUMEHTH, Oa3upaHH Ha EKCIIEpUMEHTAIHHMAT moxaxon Ha Box and Wilson, a
uMmeHHo Mertononoruss Ha [loBbpxHOCTTa-Ha-peakiuute (Response Surface Methodology). Tasu
METOIOJIOTHS OT CBOSI CTpaHa ¢ 6a3upaHa Ha paKTOPHH eKCIICPHUMEHTH.



9. Matrenin P, Myasnichenko V., Sdobnyakov N., Sokolov D., Fidanova S., Kirilov L.,
Mikhov R. (2021) Generalized Swarm Intelligence Algorithms with Domain-Specific
Heuristics. IAES International Journal of Artificial Intelligence, 10, 1, 2021, ISSN:
2089-4872, DOI:10.11591/ijai.v10.i1. pp 157-165.

In recent years, hybrid approaches on population-based algorithms are more often applied in
industrial settings. In this paper, we present the approach of a combination of universal, problem-free
swarm intelligence (SI) algorithms with simple deterministic domain-specific heuristic algorithms.
The approach focuses on improving efficiency by sharing the advantages of domain-specific
heuristic and swarm algorithms. A heuristic algorithm helps take into account the specifics of the
problem and effectively translate the positions of agents (particle, ant, bee) into the problem's
solution. And a swarm algorithm provides an increase in the adaptability and efficiency of the
approach due to stochastic and self-organized properties. We demonstrate this approach on two non-
trivial optimization tasks: scheduling problem and finding the minimum distance between 3D
isomers.

[Ipe3 mocneqHUTEe TOAWHUA XUOPHIAHWTE MOAXOAW HW3IOJ3BAIM aJrOPUTMH, Oa3sMpaHH Ha POSIK
YACTHUIIM YECTO CE MPHJIAraT B Pa3iMYHU WHIYCTPUAIHH pa3paboTku. B Ta3u cratusi e mpeacraBeH
MO/IX0J, KOMOHMHHpAIl YHHBEPCAIHH, HEOOBBP3aHM C KOHKPETHa 3aJaya ajirOpUTMH Ha POSK
gactuim (S| — swarm intelligence) ¢ nmpocTu 1eTepMHUHUPAHN €BPUCTHYHH AJITOPUTMH, CIICIHPHIHH
3a KOHKpeTHaTa oOnact/momeitH. IlogxoasT ce Qokycupa BbpXy momoOpsiBaHe Ha oOmiarta
e()eKTUBHOCTT Ype3 CHOJCISHE HA MPEIUMCTBATA Ha CICHU(HUYIHU 32 KOHKpETHATa 00JacT/IoMeitH
CBPUCTUYHHM AJTOPUTMHU M Ha OOLIMTE AITOPUTMHU HA POSK YaCTUIH. EBPUCTHYHUST aIrOpUTHM
romara Jia ce B3eMaT IpeIBUJI CenuprKuTe Ha mpodieMa 1 eeKTHBHO Jla Ce MPEeBeAaT MO3UIMUTE
Ha areHTuTe (YacTHIila, MpaBKa, IT4eja) 3a peUICHHETO Ha 3aj1adata. [10 To31 HaYMH aJrOpUThMBT Ha
POSIK YaCTHLM TOJCHUTYpsIBA yBEIMYaBaHE Ha aJalTUBHOCTTa W e(EeKTHBHOCTTA Ha XUOPUAHHS
noaxon OnaroJapeHre Ha CTOXaCTHYHHUTE M CaMOOPraHH3Mpalld cBoicTBa. TO3M MOAXOA €
JIEMOHCTPUPAH BbPXY JIBE HETPUBUAIHH 3aJa4M 32 ONTHUMHU3ALMI: 3a/1a4a 32 pa3lUCcaHus U 3a1a4a 3a
HaMUpPaHE Ha MMHUMAJIHOTO pa3cTosiHuE Mexay 3D uzomepu.

10. Myasnichenko, V., S. Fidanova, R. Mikhov, L. Kirilov and N. Sdobnyakov (2021)
Representation of Initial Temperature as a Function in Simulated Annealing Approach
for Metal Nanoparticle Structures Modeling, Advances in High Performance
Computing (Results of the International Conference on “High Performance
Computing” Borovets, Bulgaria, 2019) (I. Dimov, S. Fidanova — Eds.) Studies in
Computational Intelligence, Vol. 902, pp. 61 — 72. Springer ISSN 1860-949X. DOI:
https://doi.org/10.1007/978-3-030-55347-0

Very important in the study of the thermodynamic characteristics of nanostructures
(melting/crystallization) is the structure of nanoclusters. The properties of the nanoparticles can be
predicted if we know the mechanism of the formation and the dynamic of changes in the internal
structure. The problem to find the stable structure of nanoparticle is NP-hard and it needs
development of special methods coming from Atrtificial Intelligence to be solved. In this paper we
apply Simulated Annealing Method to find approximate solution. The proposed algorithm is
designed for metal nanoparticle structures optimization. This problem has an exceptional importance
in studying the properties of nanomaterials. The problem is represented as a global optimization
problem. The most important algorithm parameter is the temperature. The main focus in this paper is
on representation of the initial temperature as a function. Thus the algorithm parameters will be
closely related with the input data. The experiments are performed with real data as follows. One set



https://doi.org/10.1007/978-3-030-55347-0

of mono metal clusters is chosen for investigation: Silver (Ag) where the size of clusters for Ag
varies from Ag150 (atoms) to Ag3000 (atoms). Several dependencies are derived between the
number and configuration of atoms in the cluster on one hand, and temperature representation and
stopping rule on the other hand.

B ta3u cratus ce pasriaexaa GyHKIMOHAIHOTO MPECTaBsiHE HAa MapaMeThpa HavyajHa TeMIeparypa B
METOJ[a HA CHUMYJHPAHOTO 3aKajisiBaHe. MHOTrO BakHAa MPH M3CJICIBAHETO HA TEPMOIUHAMUYHUTE
XapaKTePUCTUKH Ha HAHOCTPYKTYpUTE (TOMEHE/KPUCTANIN3ALINA) € CTPYKTypaTa Ha HAaHOKJIACTEPUTE.
CpoiicTBaTa Ha HAHOYACTHIIUTE MOTAT J1a ObJAT MPEABHICHHU, aKO 3HaeM MEXaHH3Ma Ha oOpa3yBaHe
¥ JTUHAMHKaTa Ha TIPOMEHHUTE BHB BBTpEIIHATa CTpyKTypa. [Ipo0iieMbT 3a HaMupaHe HAa CTaOWIIHA
CTPYKTypa Ha HaHodacTuiure ¢ NP-TpyneH u ce Hyxmae oT pa3paboTBaHE HA CIICIUAIHA METOIIH,
KaTo HampuMep METOJUTE Ha W3KYCTBEHHS HMHTEJCKT, 3a na Objae paspemieH. B Tasu cratus e
MPEJIOKEH METOJ] Ha CHUMYJIMpPaHO 3aKalisiBaHe, 3a Jla Ce€ HaMepH MNPHUOIMKCHO peIIeHUE, a
pemaBaHuAT mpodiieM € (opMmynupaH KaTro 3ajada 3a rio0aigHa onTuMm3alds. Hal-BakHUAT
mapaMeTbp Ha airopuTbMa € Temmeparypara. I[IpemioxkeHo € mpeAcTaBsHe Ha HadajgHaTa
Temmneparypa karo ¢pyHknus. Taka nmapameTpuTe Ha alropuThbMa ce OOBBP3BAT C BXOJHHUTE JaHHH.
ExcriepuMeHTHTE Ca HallpaBeHH C PeaTHU JaHHU BBPXY HAOOP OT MOHOMETAJIHH KIILCTEPU OT cpedpo
(Ag), xpaeTo pa3MepbT Ha KiIbcTeputTe 3a Ag Bapupa ot Agl50 (atomm) mo Ag3000 (aTtomn).
N3BeneHn ca HAKOJIKO 3aBUCMMOCTH MEXAY Opos M KOH(QUTYpalusTa Ha aTOMUTE B KIbCTEpa, OT
€JIHa CTPaHa, ¥ TEMIIEPATypHOTO MPEACTABSIHE U PABUJIOTO 3a CIIUPaHEe, OT JApyra CTpaHa.

11. Mikhov R., Myasnichenko V., Kirilov L., Sdobnyakov N., Matrenin P., Sokolov D.,
Fidanova S. (2020) A Two-Stage Monte Carlo Approach for Optimization of Bimetallic
Nanostructures. Annals of Computer Science and Information Systems, 21, 2020,
ISBN:978-83-955416-7-4, ISSN:2300-5963, DOI:10.15439/2020F 135, 285-288

In this paper we propose a two-stage lattice Monte Carlo approach for optimization of bimetallic
nanoalloys: simulated annealing on a larger lattice, followed by simulated diffusion. Both algorithms
are fairly similar in structure, but their combination was found to give significantly better solutions
than simulated annealing alone. We also discuss how to tune the parameters of the algorithms so that
they work together optimally.

B crarusara e mpemioxkeH aByeraneH pemerbueH Monre Kapno moaxonx 3a onTUMH3UpaHe Ha
OMMEeTallHl HAHOCIUIABH: CHMYJIMPAHO 3aKaliiBaHE BBPXY IO-TOJSIMa PELIETKA, MOCIEABAHO OT
cuMynupasa audysus. M nsara anropurbma ca JOCTa CXOJHU IO CTPYKTypa, HO KaTo Pe3yiTar ce
YCTAQHOBSIBA, Y€ TAXHATa KOMOMHAIMs JaBa 3HAYUTEIHO MO-I00pH DPELICHUS OT CUMYIMPAHOTO
3aKajsiBaHE CaMOCTOATENHO. B craTusTa chilo Taka ce 00CHKIA HACTPOMKaTa Ha IapaMeTpuTe Ha
QITOPUTMUTE, TaKa Y€ Ja PaOOTAT ONTUMAJIHO B KOMOUHALIMS.

12. Myasnichenko, V., N. Sdobnyakov, L. Kirilov, R. Mikhov, S. Fidanova (2020)
Structural Instability of Gold and Bimetallic Nanowires Using Monte Carlo Simulation.
Recent Advances in Computational Optimization (Results of the Workshop on
“Computational Optimization” and “Numerical Search and Optimization” 2018) (S.
Fidanova — Ed.). Studies in Computational Intelligence. Vol. 838, Springer, pp. 133 -
145. ISBN  978-3-030-22722-7 ISBN  978-3-030-22723-4 (eBook). DOI
https://doi.org/10.1007/978-3-030-22723-4_9



In this paper, a method for optimizing of metal nanostructures is presented. The core of the method is
a lattice Monte Carlo method with different lattices combined with an approach from molecular
dynamics. Interaction between atoms is calculated using multi-body tight-binding model. The
method allows solving of problems with periodic boundary conditions. It can be used for modeling of
onedimensional and two-dimensional atomic structures. If periodic boundary conditions are not
given, we assume finite dimensions of the model lattice. In addition, automatic relaxation of the
crystal lattice can be performed in order to minimize further the potential energy of the system. A
computer implementation of the method is developed. It uses the commonly accepted XYZ format
for describing atomic structures and passing input parameters. Two series of simulations to study the
size, composition and temperature dependent surface segregation behaviors and structural atomic
instability of Au—Ag nanowires are performed. We found that the most stable mixing configuration
of bimetallic nanowires has Ag-rich surface and Au-rich subsurface.

[IpencraBen e Meroa 3a ONTHUMM3MpPAHE HAa METAJIHM HAHOCTPYKTYpH. SapoTo Ha MeTona e
pemeTpyeH MeToJ, Ha Monre Kapino ¢ paziuyHM pemeTkd, KOMOMHUpPaH C MOJIXOA OT
MOJIEKYJIsIpHaTa TUHAMUKa. B3anmoneiicTBueTo MeXay aTOMUTE C€ U3UUCIISIBA C TOMOILTa Ha MOJIEN
Ha IINIBTHO CBBP3BAHC HAa MHOI'O TEJa. MCTOI['I)T IMO3BOJIABa pflIaBaHC Ha 3ada4du C ICPUOANYHHU
rpaHUYHU yciaoBus. Tol MOXKe J1a ce M3IMOoJ3Ba 3a MOJEIMpaHe Ha €JHOMEPHU U IBYMEPHU aTOMHHU
CTPYKTYpHU. AKO HE ca J1a/IecHU NepUOJUYHI TPAaHUYHU YCIIOBHS, HUE IpUEMaMe KpaliHH pa3MepH Ha
pemeTkata Ha Mmozena. OCBeH TOBa MOXE Ja C€ H3BBPIIM ABTOMAaTHYHO peJIaKCHpaHe Ha
KpHUCTaJHATa PeIleTKa, 32 Ja C€ MUHUMH3HpPA JTOIBIHUTETHO NOTEHIIMAIHATA EHEPTHs HA CHCTeMaTa.
Pazpaborena e kommioThpHa peanu3auusi Ha Merona. [Ipu Hes ce m3monsBa oOmonpuer (Gopmar
XYZ 3a onucBaHe Ha aTOMHH CTPYKTYpPH M TpelaBaHe Ha BXOJHH mapameTpu. HampaBenu ca nse
CepuM OT CHUMYJIALIMM 3a M3CJIe[BaHE Ha IOBEJCHUETO Ha MOBBPXHOCTHA CErperamys, B 3aBUCUMOCT
OT pa3Mepa, CbCTaBa U TeMIlepaTypaTa, KakTo U 3a CTpYKTypHaTa aTOMHa HecTaOMIHOCT Ha Au-Ag
HaHompoBogHuiM. [lokasaHo e, ue Haii-cTaOWiHAaTa CMeceHa KOH(HTryparuss Ha OuMeTaleH
HaHOIPOBOJHMK MMa Oorata Ha Ag MOBBPXHOCT U 6orara Ha Au HOJIOBBPXHOCT.

13. Mitev Y., L. Kirilov (2018) Key concepts of the deployment of the Information
Technologies Infrastructure Library (ITIL) - structure, conceptions, deployment, The
Journal of Information Technologies and Control, Issue 1, pp. 26 — 34. Year 2018 - Issue
1 Print ISSN 1312-2622 Online ISSN 2367-5357. DOI: 10.1515/itc-2018-0005.
http://www.aksyst.com:8081/Sai/Journal/jourListArticle.jsp?Year=2018&Issue=1

The goals, structure and functionalities of the ITIL (Information Technology Infrastructure Library)
framework are discussed in this paper. The key principles on which ITIL is built are examined, as
well as its compatibility with other IT- related management frameworks. The principle application of
this framework in two real cases and the benefits of this are examined. Two versions of ITIL — the
second and third versions in their historical development are presented. The best ITIL practices and
where and to what extent ITIL can be effective are commented on.

B Ttasm cratus ce auMCKyTHpar LenuTe, CTPyKTypara M (yHKIMOHAIHOCTUTe Ha pamkata ITIL
(UadpacrpykrypHa OubianoTreka mo WHPOPMAIMOHHM TEXHOJOrWH). PasrimenaHu ca KIFOUYOBUTE
HNPUHIMIN Ha KouTo € noctpoeHa ITIL, kakTo 1 cbBMeCTUMOCTTa i ¢ IPYTU paMKH 3a YIpaBJICHUE,
cBbp3anu ¢ UT. Pa3rinenaHo e nNpuHIMIIHOTO NMPUJIOKEHUE HA Ta3W paMKa B /IBa PEAHU ciydas U
non3ute oT ToBa. [IpencraBenu ca nse Bepcunm Ha ITIL — BTOpa M Tpera Bepcust B TSAXHOTO
ucropuuecko pazputue. Komenrtupanu ca Hail-moOpure ITIL nmpaktuku u xbae u pokonko ITIL
MOXe Ja Ob/ie e(heKTHUBEH.


http://www.aksyst.com:8081/Sai/Journal/jourListArticle.jsp?Year=2018&Issue=1

14. Kirilov L., V. Guliashki (2017) AN ALGORITHM FOR GENERATING A
DISPERSED POPULATION OF FEASIBLE SCHEDULES FOR FLEXIBLE JOB
SHOP PROBLEMS, The Journal of Information Technologies and Control, Issue 3, pp.
16-19. Year 2017 - lIssue 3 Print ISSN 1312-2622 Online ISSN 2367-5357. DOI:
10.1515/itc-2017-0029
http://www.aksyst.com:8081/Sai/Journal/jourListArticle.jsp?Year=2017&Issue=3

A method for generating a set of feasible schedules for a given FIJSP is proposed in this paper. The
flexible job shop problems (FJSP) are an important class of scheduling problems and they have a
significant practical value. Unfortunately it is not easy to solve job shop problems and in particular
FJSPs because they are NP-hard problems. Populations of solutions are used in all evolutionary and
genetic algorithms for solving different optimization problems. In particular, scheduling problems are
solved very successfully by means of different heuristic population-based strategies because they are
NP-hard problems. The proposed method generates a set of feasible schedules for FISP with an
arbitrary size and this is very important advantage. Essentially, it is a two stage heuristic. The
generated solutions could be used for further calculations in different optimization methods to find
the optimal solution of FJSP.

[pemioxkeHn e METOJ 3a reHepHpaHe Ha HAOOp OT MOMYCTUMH PAa3IHCAHUS 3a IbBKABH 3a1adud 3a
MPOM3BOJICTBEHN pa3MUCaHUs OT THII ,,;ukoO-mmon“. Tesu 3amauum (job shop u flexible job shop
problems - FJSP) ca BaxHH ¥ MMaT 3HAYMTEIHA MPAKTHYECKA CTOMHOCT. 3a ChXKaJCHHUE HE € JIECHO
TAXHOTO peliaBate, 3amoro te ca NP-tpyanu 3amaun. Kato MoTHBaIms 3a Ch3[aBaHETO HA TO3U
METOJl MOKE JIa Ce Kaxke, 4e MOIMYJIAlUUTE OT PEICHHS CE U3IMOJI3BAT BB BCUYKH CBOJIOIHOHHU H
TEHCTUYHU AITOPUTMH 3a pPEIIaBaHe Ha Pa3IMYHH ONTHMHU3AIMOHHH mpobiemu. [lo-crenuaHo,
3a7a4nTe 3a PA3MUCAHUs CE pelaBaT MHOTO YCIENIHO C TOMOINTa Ha Pa3uYyHH CBPHCTHYHH
cTpareruu, 6a3upaHu Ha MomyIanun. [IpeIoKeHUAT METOI TeHepUpa HAOOp OT BE3MOXKHH TpaduIm
3a FJSP ¢ mpousBoineH pasmep, KOETO € HETrOBO TOSIMO TpeauMmcTBo. [lo chmiecTBo TOBa €
JIByeTanHa CBPHUCTHKA. | €HEpUpAHWTE pa3MUCAHHMsS MOTAaT Ja Ce H3IMOJ3BAaT 3a OMBJIHUTECIHU
W3YUCIICHHS B PA3IMYHU METO/IH 3@ ONTHMH3AIKS, 32 J1a C€ HAaMEPH ONTHMAIHOTO penieHue Ha FISP.

15. Genova K., Kirilov L., Guliashki V., (2015) “A Survey of Solving Approaches for
Multiple Objective Flexible Job Shop Scheduling Problems”, Cybernetics and
Information Technologies, 2015, vol. 2, pp. 3-22, ISSN: 1311-9702.DOI:
https://doi.org/10.1515/cait-2015-0025

Many real life scheduling problems can be formulated as Flexible Job Shop Scheduling Problems
(FJSSPs) which simultaneously optimize several conflicting criteria. A typical feature of such
problems is their high computational complexity. The purpose of this paper is to provide a review of
the techniques, developed to solve multiple objective FIJSSPs during the last decade. These
techniques could be classified into two groups: approaches with application of mathematical models
and heuristic approaches. Usually hybrid metaheuristic algorithms are proposed for large
dimensional real life problems and they outlay the tendency for the future developments of efficient
solution approaches for multiple objective FISSPs.

B cratusTa e HanpaBeH mperien U aHajau3 Ha MOJICNH, METOAM U MOJXO/IH 3a PEellaBaHe HA I'bBKABH
3a7a4n 3a npousBojcTBeHu pasnucanus (Flexible Job Shop Scheduling Problems - FISSPs). Muoro
3a7[a4M 3a pasnucaHus U rpaduiy B pealHus KHUBOT MOrat jJa Obaat GopMyTupaHd KaTo I'bBKaBH
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http://www.aksyst.com:8081/Sai/Journal/jourListArticle.jsp?Year=2017&Issue=3
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3amaun 3a Tpom3BOACTBeHH pasnucanus (FIJSSP), KoMTO eIHOBpEMEHHO ONTHMHU3HUPAT HIKOJIKO
MPOTUBOPEYHMBH KpHUTEpHs. THUIIMYHA XapaKTePUCTHKA Ha TOAOOHHW 3aJadd € TsIXHaTa BHUCOKA
W3YUCIIUTEIHA CIIOKHOCT. llenta Ha Ta3w cTatWsg € Ja TPeNoCTaBH TIperiies] Ha TEXHUKHTE,
pa3paboTeHH 3a perraBaHe Ha MHOTokputepuanHu FIJSSP mpes mocnenHoTo aecetminerre (KbM gara
Ha nyOnukyBaHe). Te3n TeXHUKM MoraT Ja ObaaT KiacH(UIMpaHd B JIBE TPYNHU: TOAXOIU C
npuiaraHe Ha MaTeMaTU4eCKU MOJCIU W EBPHCTUYHU Moaxoiu. EauH OT wu3BOmUTE €, ue
XHOPUIHUTE METACBPUCTUYHHU aJTOPUTMHU C€ TpUIaraT 3a pellaBaHe Ha PEayiHu 33aJadd C TolisiMa
pPa3MEpHOCT ¥ UMEHHO TE€ OuYepTaBaT TCHICHIMATA 32 OBJCIIO PA3BHTUE HA MOAXOAH 33 €PEKTHBHO
penraBane Ha MHOTOKpuTepuanau FJSSP.

16. Kirilov L., Guliashki V., Genova K., Vassileva M., Staykov B., (2013) “Generalized
scalarizing model GENS in DSS WebOptim”, International Journal of Decision
Support System Technology, vol. 5, issue 3, pp. 1-11, ISSN: 1941-6296, Special Issue
from the Decision Support Systems Stream on the EUROXXV Conference in Vilnius
(Sessions WA-27; WB-27; WC-27; WD-27), Guest Editors: F. Dargam, S. Liu, I.
Linden, DOI: 10.4018/1JDSST, ISSN: 1941-6296, EISSN: 1941-630X.

A generalized scalarization model for solving multicriteria problems with continuous and / or integer
variables, called GENS, is proposed. The model GENS summarizes thirteen known scalarizing
approaches (reference point approach, reference direction approach, classification approach etc.).
This model allows the Decision Maker (DM) to interactively choose the most appropriate form for
him / her to determine his / her preferences: criteria weights, aspiration levels, aspiration directions,
aspiration intervals, and to switch automatically to the corresponding scalarizing approach. In this
way the demands on the DM’s knowledge and experience in the optimization methods area are
minimized. The model is the basis of the developed generalized scalarizing interactive method
GENS-IM, used in the created by authors web-based system WebOptim.

IIpemosken e 00o0IIeH MOJeN 3a CKajJapu3alus 3a pellaBaHe Ha MHOTOKPUTEPHAIHM 3aladyd C
HENpEeKbCHATH W/WIN Lenodnciieny npomennnsy, HapeueH GENS. B monena GENS ca 06061menu
TPUHA/IECET W3BECTHHU CKAJAPU3MpAIlM MOJAXOAM (IIOJIXOJ Ha OTIpaBHATa TOYKA, IOJIXOA Ha
OTIPAaBHOTO HalpaBlieHHe, KiIacu(UKalMoOHeH Hoaxox M ap.). To3um mozen mno3sossiBa Jlumero
B3emamo pemenust (JIBP) ma m3bupa wHTEpakTHBHO HaW-TIOIXOZsAIIaTa 3a Hero/Hes ¢opma 3a
OIIpeJieNIsiHE Ha HErOBUTE/HEHHHWTE NPEANOYMUTAHMS: Terjla Ha KPUTEPHUTE, HUBA HA acHHpalvs,
MOCOKM Ha achupalys, MHTEpBajIM Ha acHHpalus, NMPH KOETO aBTOMATHYHO CE MPEBKIOYBAa Ha
CBHOTBETHUS CKanapusupan] moaxo/. [To To3u HaYMH W3UCKBAaHUATA KbM 3HaHHATA U onuta Ha JIBP B
00JIacTTa Ha METOIUTE 32 ONTUMHM3ALIUS Ca CBEJACHU JO MUHUMYM. MOZJENbT € 3ajerHai] B OCHOBaTa
Ha pa3paboTeHus TeHepalu3upaH ckanapusupan] uHTepakTuBeH meroa GENS-IM, m3nomsBan B
Ch3/aJIcHaTa OT aBTopHTe yeb-0a3upana cucrema WebOptim.

17. Guliashki V., L. Kirilov, K. Genova (2012), “An evolutionary algorithm for integer
multicriteria optimization (EVALIMCO), In: World Scientific Proceedings Series on
Computer engineering and Information science - vol.7, pp. 118-123. Uncertainty
Modeling in Knowledge Engineering and Decision Making - Proceedings of the 10th
International FLINS Conference (Eds.: C. Kahraman, E. Kerre, F. Bozbura) Instanbul,
Turkey, 26-29 August, 2012, ISBN 978-981-4417-73-0.
https://doi.org/10.1142/9789814417747_0020
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An interactive population-based evolutionary algorithm called EVALIMCO is presented in the paper.
It is designed to solve multi-criteria convex integer optimization problems. A heuristic procedure is
used to accelerate the search process through moving the whole population in a desired direction. In
this way the algorithm performs faster than the usual population-based algorithms. The performance
of the algorithm is demonstrated on an illustrative example and compared to the Strength Pareto
Evolutionary Algorithm (SPEA).

B crarusita e mpeacTaBeH HMHTEPAKTUBEH €BOJIIOLMOHEH AalTrOpPUTBM, Oa3upaH Ha MOIyJaLus,
Hapeued EVALIMCO. To#i e mpeaHa3HadeH 3a pelraBaHe Ha MHOTOKPUTEPHAITHN ONTUMHU3ZAIMOHHH
M3ITBKHAIM LIEJIOYMCIICHH 33Ja4d. 3a YCKOpsSIBaHE HA MPOIECa HA ThPCEHE C€ M3I0J3Ba €BPUCTHYHA
poueaypa, MpH KOSTO IiulaTa IOIMyJauus ce€ INPEeMecTBa B JKeJlaHaTa Iocoka. B ciydas, KepM
[Tapero-ontumanHara noBbpXHUHA. [10 TO3M HAYMH aNTOPUTBMBT paboTH MO-0BP30 OT OOMUANHHUTE
aIropuTMH, OasWpaHu Ha momynanus. Paborata Ha anropurbma € JEMOHCTPUpPAaHa BBPXY
WIIOCTPAaTUBEH NMPUMED U € cpaBHEHa cbe cuiiHus [lapeTo-eBomonroneH anroputrsM (SPEA).

18. Milanov K., L. Kirilov (2010) Necessary Condition for Optimal Portfolio Problem,
Comptes Rendue de I’Academie Bulgare des Sciences, vol. 63, No4, pp. 487-496. ISSN:
1310-1331 (Print), 2367-5535 (Online). https://www.researchgate.net/profile/Leoneed-
Kirilov/publication/264907343_Necessary_condition_for_optimal_portfolio_problem/lin
ks/5f184b6c92851cd5fa3cl35a/Necessary-condition-for-optimal-portfolio-problem.pdf

In this paper the necessary condition for the solution of the optimal portfolio problem is given. In the
proposed model it has a close relation to the classical problem of the optimal control in a movement
from a manifold to another one. The model for portfolio optimal control is presented by the system of
first-order ordinary differential equations. The variables X are instantaneous (phase) states of a
portfolio formed by a number of ‘n’ financial assets at time t. The goal is to move the portfolio from
the initial state to some desired state at some future time point by means of admissible control. The
proof is based on Pontryagin’s maximum principle.

B Tasu cratus e q0Ka3aHO €IHO HEOOXOAMMOTO YCJIOBHME 3a pEellaBaHe Ha 3ajayaTa 3a ONTHMAaJCH
noprdeitn. B mpeanmoxeHuss MoJen TS MMa TACHAa Bpb3Ka C KJACHYECKaTa 3ajada 3a ONTHMAJIHO
yIIpaBJIeHHE IPH JBIKEHUE OT €HO MHOT000pas3ue KbM JIpyro. MoJenbT 3a ONTUMAIHO yIIpaBJIeHHE
Ha nopTdeiina e mpeacTaBeH Ype3 cHUCTeMa OT OOMKHOBEHH IU(EPEHIMAIHN YPaBHEHUS OT MbPBU
pen. [IpomennuBuTe Ha MOZieTIa ca MOMEHTHHU ((ha30BH) CHCTOAHUS Ha MOpTQeiina, obpa3yBaH ot ,,N%
Ha Opoii puHaHCOBU akTUBU B MOMEHT t. Llenta e mopTdeinbT fa ce mpemMecTd OT MbPBOHAYAIHOTO
CBbCTOSIHUE B HSKAaKBO JKEJAHO CBCTOSHHE B JaJeH ObJEIl MOMEHT C IIOMOIITa Ha JOMyCTUMO
ynpasieHue. Jl0ka3aTeacTBOTO ce OCHOBaBa Ha MPUHLIMIA HA MakcuMyMa Ha [ToHTpsruH.

19. Kirilov, L., Guliashki, V., Staykov, B.. (2021) Web-Based Decision Support System for
Solving Multiple-Objective Decision-Making Problems. In (Ed.: Mehdi Khosrow-Pour)
Research Anthology on Decision Support Systems and Decision Management in

Healthcare, Business, and Engineering (3 Volumes), vol 1I, IGI Global, 2021,
ISBN:9781799890232, DOI:10.4018/978-1-7998-9023-2.ch029, 27, 594-620
Book chapter, https://www.scopus.com/record/display.uri?eid=2-s2.0-

85125154734&o0rigin=resultslist
A web-based Decision Support System WebOptim for solving multiple objective optimization
problems with continuous and/or integer decision variables is presented. The system WebOptim is
designed in a modular principle, extensively using XML as a communication standard and web
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services. Its basic characteristics are: user-independent, multisolver-admissibility, method-
independent, heterogeneity, and web-accessibility. The core system module is an original generalized
interactive scalarizing method. It incorporates a number of thirteen interactive methods. Most of the
known scalarizing approaches (reference point approach, reference direction approach, classification
approach, etc.) are realized in this method. The Decision Maker (DM) can choose the most suitable
for him/her form for setting his/her preferences: objective weights, aspiration levels, aspiration
directions, and aspiration intervals. This information could be changed interactively by the DM
during the solution process. Depending on the DM’s preferences form the suitable scalarizing
method is chosen automatically. The chapter begins with an overview of Decision Support Systems
(DSS). Examples of DSSs and their applications are discussed.

IIpencraBena e Ye0-6a3mpana cucrtema 3a THOANOMaraHe B3eMaHeTo Ha pemeHus WebOptim 3a
pemaBaHe Ha MHOTOKPUTEPHAIHH ONTUMH3AIMOHHU 337aydl ¢ HENPEKbCHATH W/WIN LEIOYHCICHU
npomenynBH. Cuctemata WebOptim e mpoekTupaHa Ha MOJYJIEH NMPUHIMI, KaTo u3noisBa XML
KaTo KOMYHUKAllMOHEH CTaHHapT U ye0 yciayru. HeillHUTE OCHOBHM XapaKTEpPUCTHKH ca:
HE3aBUCHUMOCT OT IOTpeOuTelNs, JAOMyCTHUMOCT 3a CTapTHpaHe Ha MHOXECTBO peIIaTely,
HE3aBHUCHMOCT OT METOJa, XETEPOr€HHOCT M JOCTBIIHOCT B HHTEpHET-MpekaTa. OCHOBHUSAT
CHCTEMEH MOAYJl € OpUIrMHajeH OOO0OIIeH HMHTEpaKTHBEH CKajapusupail merond. Toil BKirouBa
MHO>KECTBO OT TPHHAJAECET MHTEPAKTHUBHH MeToaa. [loBedyeTro OT H3BECTHUTE CKajJapu3HMpaliu
noaxoau (MoAxXoA Ha OTHpaBHATa TOYKA, MOJAXOJ Ha OTIPABHOTO HAINpaBi€HHE, MOIXOJ C
Kinacu(uKanus U T.H.) ca peaqu3upanu B To3u MeTo. Jlumero, B3emaro pemenus (JIBP) moxe na
n30epe Hall-oAXOAIIaTa 32 Hero/Hest popma 3a OnpeeNsiHe Ha HeTOBUTE/HEHHUTE MPeIOYNTaHUS:
Terjla Ha KPUTEPUMTE, HHMBA HAa MPEINOYUTAHMs, MOCOKM Ha MPEANOYUTAHUS U HHTEPBAIM HaA
npeanouyntanud. Ta3u mHpOpManus MoXe Ja ce mpoMeHs HHTepakTuBHO oT JIBP mo Bpeme Ha
mporeca Ha pemeHue. B 3aBucuMocT oT ¢opmara Ha mpeamountanusta Ha JIBP, momxomsmmst
METO/ 33 CKajapu3auus ce n301pa aBTOMATUYHO.
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