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1. BizomocTi npo 3100yBava

ITIB (ykp.): ['noBa Anzpiii PomanoBuy

ITIB (anra.): Hlova Andrii Romanovych

IIndp cneniaabpHOCTI, 3a KOO BiAOYBCS 3axHCT: 122

Jara 3axucry: 17-06-2022

Ha 3100yTTs1 HayKOBOTO cTyIeHs: [JokTop dinocodii (1.¢in)

CnenianpHicTb 32 ocBiTo0: KOoMI'IoTepHi HayKu Ta iHpopmalliiiHi TeXHOJIOTi

2. BimomocTi mpo ycTaHOBY, OpraHisaiiiio, y BYeHiH pazi sIKoi BiZOyBcst 3aXHCT

Hassa opraHni3anii: JIbBiBCbKUIT HalliOHAIbHUI YHiBepcuTeT imeHi IBaHa OpaHka
IlignopsaxoBaHicTs: MiHicTEpCTBO OCBiTH i HayKu YKpaiHU

Kog, €IPIIOY: 02070987

Appeca: Bys1. YHiBEpcUTETChKa, 6yA. 1, M. JIbBiB, JIbBiBCEKA 0671, 79000, YKpaina
Tenedon: 380322616048

E-mail: zag_ kan@Inu.edu.ua

WWW: http:/ /www.lnu.edu.ua

3. BizomocTi nipo opraHisaniio, Je BUKOHYBaJiacs (ToTyBaJiacs) aucepTanis

Ha3Ba oprawnisamnii: JIbBiBCbKUI HalliOHAJILHUI YHiBepcUuTeT iMeHi IBana Opanka
ITignopsiaKoBaHicTh: MiHiCcTEpCTBO OCBITH i HayKu YKpaiHu

Koz €IPTIOY: 02070987

Appeca: ByJ1. YHiBepCUTETCbKa, 6ya. 1, M. JIbBiB, JIbBiBCBKA 0611, 79000, YKpaiHa
Tenedon: 380322616048

E-mail: zag_ kan@Inu.edu.ua

WWW: http: / /www.lnu.edu.ua



4. BizomMocTi IIpo oprasi3saiiio, e mpaiioe 3400yBay

Hassa opraHni3anii: JIbBiBCbKUIT HalliOHAIbHUI YHiBepcuTeT iMeHi IBaHa OpaHka
IliznopsaxoBaHicTs: MiHiCTEpCTBO OCBiTH | HAyKu YKpaiHU

Kog, €IPIIOY: 02070987

Appeca: Bys1. YHiBEpcuTETChKa, 6ya. 1, M. JIbBiB, JIbBiBCBKa 0671, 79000, YKpaina
Tenedon: 380322616048

E-mail: zag_ kan@Inu.edu.ua

WWW: http:/ /www.lnu.edu.ua

5. HayKoBi KepiBHHKH Ta KOHCYJIbTAaHTH

HayKkoBi KepiBHHKH

Mysnuyk AHartosiit OMensiHOBUY (K. ¢.-M. H., go1., 01.01.07)

6. OdinifiHi ONOHEHTH Ta peleH3eHTH
OdiuiiiHi omoHeHTH

MuxacbkiB Biktop Bosmogumuposud (4. ¢.-M. H., mpodecop, 01.02.04)

ITaciunuk Poman MupocnaBoBud (g, T. H., fo1., 01.05.02)

Peuensentu

[llaxHo Crenan Muxaitnosud (1. ¢.-M. H., npodecop, 01.05.02)
[TaBnumenko borgan Muxainosud (a. T. H., goi., 05.13.23)

7. IlizcyMKH A0CJIiAKEHHS Ta KiJIbKiCHI IIOKa3HUKH

Miacymku gociimkenHs: 40 - HoBe BUpilleHHS aKTyalbHOTO .. e
KinpkicTs my6srikamii: 11
HayKOBOTO 3aBJjaHHS

KinbkicTs cTopiHOK: 198 KispKicTh maTeHTiB:

KinbKicTs gogarTkis: 1 BnpoBap>keHHs pe3yJbTaTiB poGOTH: Hi

Imoctpanii: 40 MogBa aokyMeHTa: YKpaiHCbKa

Tabsumi: 20 3B's130K 3 HayKOBHMH Temamu: N2 0118U000609, N2 0121U110716
Cxemu:

BukopucraHi nepmogskepesia: 86

8. Inpgexkc YK TemaruyHux pyopuxk HTI

Inpexc YIK: 517.958:52 /59, 004.89:004.4, 004.4; 004.4:004.7, 004.4; 004.42, 004.4:517.9

TemaruuHi pyopukmn: 27.35, 28.23.29, 50.41, 50.05

9. Tema Ta pedepat guceprarnii
Tema (YKp.)

Po3po6ka mporpamMHoOro Ta MaTeMaTUYHOTO 3a6e3MedeHHs 1J1s1 MOJIe/IIOBaHHS €BOJIIOLIMHUX ITPOIIeCiB



Tema (aHrJ.)

Development of the software and mathematical instruments for modelling of evolutionary processes

Pedepar (YKxp.)

EBOJIONi#iHi MPOIeCH XapaKTepHU3yIOThCSl HENMepPepBHOI0 3MiHOI CTaHiB cHCTeMM 3 Girom dYacy. IXHIMH MaTeMaTMYHUMU
MOJeJISIMU € MillaHi 3a/1advi /s PiBHSHB i3 YACTUHHUMU NOXiZHUMU IPYroro Nopsigxy 3i ctanumu Koedinientamu. V nuceprauii
II71s1 TOGYIOBY PO3B'sI3KiB 3aCTOCOBAHO KOMOiHAllil0 METONy KpaioBux iHTerpanbHux piBHAHB (KIP) i3 nepeTBopeHHsM Jlareppa 3a
yacoM. [l uncenpbHOro po3s'a3yBaHHs KIP 3acrocoBaHo MeTtog 'anbOpKiHa, a came MOro peaisallilio y BUIJsai METOY KpallOBUX
enemeHTiB (MKE). Komb6iHaniss neperBopeHHst Jlareppa i MKE gnae 3Mory ysarajJbHUTM OOYMCIIIOBAJIbHI CXeMM [IJsl ycCixX
PO3IJISIHYTUX Yy JAUCepTalii eBOJNIOLiMHMAX 3a7ad i cPopMysloBaTU BUMOTU [0 PO3POOKU CII€Liaji30BaHOTO IPOTrPAMHOrO
koMmiuiekcy MultiMathFramework (MMF). [lns [OCSTHEHHS MaKCUMaybHOI THYYKOCTI CHCTEMH 3aCTOCOBAHO PO3IOALN
MIPOrpaMHUX MOZYJIB HA YOTUPHU PiBHi. KokeH i3 piBHIB yTBOPIOIOTh IPOrpaMHi MOy, SIKi JIOTIYHO I10B'sI3aHi MK co6010. Pazom
i3 THM, 3aJIeKHICTb MDK MOZYJISIMU Pi3HUX PiBHIB € 00MeKeHOIo i cabKo. 3aBJsKYA CIIPOEKTOBAHIN apxiTeKTypi, IporpaMHui
KOJ, 17151 OKPEMUX 3324 € BiJTHOCHO HEBEJIMKUM 3a 00CAroM. B OCHOBHOMY 1ie MOZYIi, sIKi BiJTOBiZaIOTh 32 OOYMCIIEHHS] MaTPULb
OoTpuMaHuX cucrem anrebpaiynux piBHsAHb (CJIAP). Ilic/st BUCBIT/IEHHSI OCHOBHMX apXiTEKTYPHUX Ta aJITOPUTMIYHMX acCIIEeKTiB
(peiiMBOPKY PpO3IJIIHYTO peasi3aliilo 3arpoNOHOBAHMX IIIXOMAIB Ha MPHKIAAi MOOYyJOBU MOAYJS PO3B'SI3yBaHHS 3ajadi st
XBUJIBOBOTO PiBHSIHHS 3 AMHAMIYHOIO KPalioBOIO YMOBOIO. [10CIiIOBHO [MOKa3aHO BUKOPUCTAHHS iHPPACTPYKTypHUX €JIEMEHTIB Ta
3aCTOCyBaHHSl 6a30BMX KiaciB Ta iHTepdeiiciB sppa. Okpema ysara IpujiieHa MaTeMaTUYHOMY OOIPYHTYBAaHHIO KJIIOYOBHUX
aCIeKTiB 3alPONOHOBAHMX IMiAXOMAiB. 3 METOI0 AEMOHCTpalii MPUKIATHOTO 3aCTOCYBAHHS MATEMAaTUYHOTO i MPOrpPamHOro
3a6€e3Me4YeHHs IOJJaHO PE3YJIbTaTU Cepii YMCEeIbHUX €KCIIEPUMEHTIB IJ151 €BOJIOLINHUX 3a7a4. BOHM MigTBEPIKYIOTh KOPEKTHICTD

Teopii Ta TOoKa3ylTh e(EeKTUBHICTh PPENMBOPKY.
Pedepar (aHr1.)

Evolutionary processes are characterized by continuous system state changes over time. Their mathematical models are mixed
problems for second order differential equations with constant coefficients. In the dissertation, a combination of boundary
integral equations (BIE) method with the Laguerre transform over the time is applied to obtain solutions. Galerkin method is
used to find solutions of BIE, namely its implementation in the form of boundary element method (BEM). Such a combination of
the Laguerre transform and BEM allows the generalization of computational schemes for all evolutionary problems considered
in the dissertation and formulation of requirements for the development of specialized software, called MultiMathFramework
(MMF). To ensure the maximum flexibility of the system, the division of software modules into four levels is applied. Each of
these levels is formed by program modules, which are logically coupled. However, the dependency between modules at different
levels is limited and weak. Due to the designed architecture, the amount of program code for individual problems is relatively
small. In particular, these are modules, which are responsible for the calculation of the matrices of the obtained systems of
algebraic equations (SLAE). After highlighting the main architectural and algorithmic aspects of the framework, the
implementation of the proposed approaches is considered in the example of building a problem solver module for the wave
equation with dynamic boundary condition. The use of infrastructure elements, base classes and kernel interfaces are
consistently shown. Particular attention is paid to the mathematical justification of key aspects of the proposed approaches. In
order to demonstrate the application of the mathematical instruments and software, the results of a series of numerical
experiments for evolutionary problems are presented. They confirm the correctness of the theory and show the effectiveness of
the framework.
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