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3a yyacTue B HaCTOSIIMS KOHKYypC ca u3dpanu neser (9) nmybnukauuu u enuH (1) yaeOnuk (Bx. Cnucwvk
Ha HayuHume mpyodoge 3a ydacmue 6 KOoHKypca). Bcuuku HayuHM nyONMKalMK TPEICTaBIISABAT
OpUTHHAIIHU HAy4YHU Pe3yiTaTH, MyOJUKyBaHH CJIe/ 3alluTara Ha oOpa3zoBaTreilHaTa W HayyHa CTENeH
,JOKTOp* (2021 T.) M HE ca BKJIIOYCHH B MaTEepHAIMUTE, IIPEACTABEHU MPU 3a€MAaHETO HA aKaJIeMHYHATa
JUITB)KHOCT ,,IuIaBeH acucTeHT mpe3 2022 r. (Bk. Cnucvk ¢ 6cuuku Hayuuu nyonukayuu u
Xabunumayuonna paswupena cnpaska 3a HayyHu npunocu). Cratuute ca NyONUKYBaHU B
MEXIYHAPOJIHU PEICH3UpaHu crucaHus, nHaekcupanu B Web of Science n/umm Scopus, BKIIOUHUTEITHO
CIHCaHUs, KIAaCU(PHUIMPAHH B TPBU M BTOPH KBAPTUJI CHIVIACHO YTBBPACHU MEKIYHAPOIHH KPUTECPHUH.

I. Hayuynn ny6ankanmnu

B4. Xabunumayuonen mpyo — pesiomema Ha HAyYHu NYOIUKAYUU 6 U30AHUs, KOUMO ca peepuparu u
UHOEKCUPAaHU 8 Cemo8HOU38ecmHU Oa3u OaHHu ¢ Hayuna ungopmayus (Web of Science u Scopus)

Hayunume pezynmamu ca 6 oonacmma na opoonume oughepeHyuaiu u GyHKYUOHAIHO-OUuhepeHyuaHu
VpasHeHus Om HeympaleH mun ¢ OpOOHU Npou38o0HU 6 cmucvl Ha Kanymo, kakmo u 0OpobHa
nPoU3B00HA NO OMHOWEHUe Ha Opy2a QYHKYus. H3cnedeanu ca npeOumMHo KauecmeeHume ceoucmed Ha
cvomeemuume NOCMAHOBKU C UMEPUPAHU 3AKbCHEHUS, BKIIOUUMENHO CbUecmey8ane, eOUHCMBEEHOCH,
UHMESPATHO NpeOCmassane HA peuleHuemo U paziuynu eudoge ycmouuugocm no Yiam. Auwaruzem e
ocvlyecmaen NPeOUMHO ype3 Memoou om QYHKYUOHATHUS AHATU3 U MONOIO2UYHIU NOOXOOU, OCHOBAHU HA
meopemu 34 HenoOBUICHA moyka (skarouumenno meopemume Ha banax u Kpacnocencku), upes
usnonzeane ma obobwenu Hopmu (6 wacmuocm, Ha Bueneyxu), ceusawu uz00padxicenus, KOMNAKMHU
onepamopu u OpobHu ananiozu Ha HepaseHcmeomo Ha Gronwall. B xaburumayuonnume mpyoose ce
npuemam CmaHoapmuu  OONYCKAHU 34 pPeSYIAPHOCM Ha Hawannume @yukyuu u  Jlunwuyosa
HeNpeKv»CHAMOCM HA HeTUHEUHUMe YieHo8e U HA QyHKyuume, 3a0a6auyu 3aKbCHEHUSIMA, 2apaHmupayu
KOpeKmHomo OeuHupane Ha UHmMeSpaiHus onepamop Ha Bonmepa u npunoscumocm na meopemu 3a
HenoogudicHa mouka. Ilpu uscnedeanemo ma yCmouyu8ocm e usnoN36aHA KAACUYeCKama KOHYenyus u
OCHOBHA udesi Npu NPAKMUYeckomo npuiodceHue Ha ycmoudueocm no Yanam. Teopemuunume
pe3yimamu ca UIOCMpUpanu ¢ RPULONCHU NPUMEPU, BKTIOUUMETHO MOOUDUYUPAH TOSUCUYEH MOOeTl U
mooen na Hopfield 3a neeponna mpesica ¢ umepupanu 3aKbCHeHUs1, KOEmo pasumupsied NPULONCUMOCIMA
KbM UEpaApXudHu OUHAMUYHU MOOeIU U CbBPEeMEeHHU NOCMAHOBKU 6 001acmma HA U3KYCMBEeHUs.

UHmMenexkm.
~1~
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1. Madamlieva, E.; Konstantinov, M. On the Existence and Uniqueness of Solutions for
Neutral-Type Caputo Fractional Differential Equations with Iterated Delays: Hyers—Ulam—Mittag—Leftler
Stability. Mathematics 2025, 13(3), 484.
hitps.//doi.org/10.3390/mathl3030484
https ://www.webofscience.com/wos/woscc/full-record/W0OS:001418603400001
hitps.//www.scopus.com/pages/publications/85217688275 ?origin=resultslist

(Web of Science, IF 2024 = 2.2 — Q1), (SCOPUS, SJR 2024 = 0.498 - 02)

Pesome: Hszcneosanu ca menumeiinu OpobHu OugepeHyuanrnu ypasHeHus, ¢ NpOU3800HU Om Mun Ha
Kanymo u noemapsawu ce 3axvcuenusi om Heympanauus mun. Tozu 6u0 cépvXxHeympanuu ypasHeHus ca
00CMOUHO U3YYABAHU 8 HAYYHUME U3Ce08AHUs, KAMOo Nbp8oHaAuanHo ca gopmynupanu om /]. baiinos u
emopusi aemop Ha Hacmoawama cmamusi mexcoy 1972 u 1978 . Hacmoswama paboma uma 3a yen oa
CHIHCUBU UHEPECA KbM MO3U U0 3AKbCHEHUS 8 CIYYAll HA NO-CLONCEH MUn Oughepenyuaiiy ypasHeHus,
NO-KOHKpemHo me3u Kkaousauju opooro cmamarne. OcHosHume yenu ca 3a0blO0YeHO U3ciedeaHe Ha
OpOOHU OuhepeHyuannu ypasHeHus om HeympaieH mun ¢ Nosmapawu ce 3aKbCHeHUs U Noayyasane Ha
HOBU pe3yImamu 3a MAXHOMO CbUlecmeysane u eOUHCMBeHOCH Ype3 npuiazane Ha Hopmume Ha Bielecki
u Chebyshev. Oceen mosa, 6 pabomama e uscieosana ycmouuusocm na Hyers—Ulam—Mittag—Leffler 3a
Mo3u 8U0 YPAGHEHUS.

Ilpunocu:
> [lonyuenu ca OocmamwvyHu YClO8Us 34 CbWecmsy8aHe U eOUHCMEEHOCH HA peuleHue 3d

HeluHelHy Hes6HU OpOOHU OUGhepeHYUanHy YpaeHeHus ¢ Umepupanu 3aKbCHeHUs Om HeympaieH
mun. Ilpunoscena e meopemama na banax 3a nHenoosudicna mouxka u Hopmume Ha HYedOuwies u
bueneyxu.

> Uscneosana e Ulam—Hyers—Mittag-Leffler ycmotivueocm 6 cayuas Ha Kiacuuecka OpoOHA
npoussooua Ha Kanymo.

> Kamo npunodxcenue Ha NoOJyYeHume mMeOpemuyty pe3yimamu e paszenedan MOoOUGuyupau
Jnozsucmuyer Mmooen om 0pobeH peo.

2. Agarwal, R. P.; Konstantinov, M. M.; Madamlieva, E. B. Ulam-Type Stability and
Krasnosel’skii’s Fixed Point Approach for ¢-Caputo Fractional Neutral Differential Equations with
Iterated State-Dependent Delays. Fractal and  Fractional 2025, 9(12), 753;
https://doi.org/10.3390/fractalfract9120753
https ://www.webofscience.com/wos/woscc/full-record/W0OS:001647217000001
https://www.scopus.com/pages/publications/105026079386 ?origin=resultslist

(Web of Science, IF 2024=3.3 - Q1), (SCOPUS, SJR 2024 = 0.749 - 02)

Pestome: Hzcneosanu ca cvujecmsysame, eOuHcmeeHocm u ycmouyugocm ¢ cmucvia na Hyers—Ulam 3a
OpOOHU HeympanHU DYHKYUOHATHU OUughepeHyuaniy ypasHenus ¢ peKypCusHo 0eurHupanu 3aKbCHeHus,
3aeucewyu om cvcmosinuemo. HMznonszsaiiku opoonama npouszeoona na Kanymo om peo o € (0,1) omnocto
Cmpo2o pacmawa, NoYmu HAscAKvOe, QYHKYUs O, AHAIU3LIN PAUUPABA KIACUYeCKUume pe3yimamu 00
HepasHomepHa namem. Heympannusm unen u éepueama om 3aKbCHeHUsl ce 0epuHUpam peKypCcusHo om
peuwieHuemo, ¢ npou3eoIHU HenpekvcHamu Hadanuu oannu. Coujecmsysane Ha peulenue e YCMmaHo8eHo ¢
nomowma Ha meopemama 3a HenodgudcHa mouxka Ha Kpacnocencku. Jlocmamwvunu ycnosus 3a
YCMOUYU80Cm ca NOIyYeHU upe3 UHmMeSpaiHomo ypasHeHue Ha Bonmepa u @©-0poono nepasencmeo na
Gronwall. [lpumepume untocmpupam Kakmo CMAHOAPMHY, MAKA U HEIUHEUHU 6peMesU CKAU,
BKIIOUUMENHO HEBPOHHA Mpedxca Ha XOnuiiio ¢ umepupanu 3aKbCHEHUsl, KOSIMO He e Ouna u3cied8amd
npedu mosa O00pu 3a YPAGHEHUs OMm YelouucieH peod. /[poOHume HeBPOHHU Mpedcu ¢ UMmepupaHu
3aKbCHeHUs, 3a8ucewyu Om CbCMOAHUEMO, NPedoCmassim HO8 U epexkmueern mMooel 3ad onucaumue Ha
npoyecume na MU - no-cneyuanno MawuHHO obyueHue u pasno3Haeame Ha obpasu - KAKmo u npu
Mooenu Ha YHKYUOHUPAHEMO HA YOBEUKUSL MO3K.
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https://www.webofscience.com/wos/woscc/full-record/WOS:001418603400001
https://www.scopus.com/pages/publications/85217688275?origin=resultslist
https://doi.org/10.3390/fractalfract9120753
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https://www.scopus.com/pages/publications/105026079386?origin=resultslist
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Ilpunocu.
> [lonyuenu ca OocmamvuyHu YClOBUA 34 CbULECMBY8AHE U EOUHCMBEHOCH HA peuleHue 3d

HeympaniHu ypasHenus: ¢ oboouena npouzsoona na Caputo (with respect to another function, by
another function). Uncmpymenm 3a uzciedganemo e meopemama Ha Krasnoselskii.

> Uzcneosana e Ulam—Hyers ycmotiuusocm 3a ypasuenus ¢ 060bwena npouzeoona Ha Caputo u
APOU3BONHU HENPEKbCHAMU HAYATHU QYHKYUU HAO NPOU3BOTEH KOMNAKMEH UHIMEPEAl.

> [Ipedcmasen e cpasHumenen aHAIu3 HA NOTYYEHUMe OYEHKU ¢ NOMOWMA HA HepaseHCmEo Hd
Gronwall.

> Teopemuunume pe3yimamu ca UWIOCMPUPAHU Ype3 YUCIEHU CUMYIAYUU, NPUTONHCEHU
BKIIOUUMENHO U KbM MAmemMamuiecku mooenu 6 uHicenepcmeomo (6 uwacmuocm, Hopfield
HEBPOHHA MpediCa).

I'7. Scientific publications that are referenced and indexed in world-famous databases with scientific
information (Web of Science and Scopus), outside of the habilitation work

B nacmoswama epyna om nyonuxayuu e omoeneHo cneyuaino 6HUMAHUe Ha TUHEUHU OPpOOHU cucmemu ¢
pasnpeoeneHu 3aKbCHeHUs, 3a KOUMO €A YCMAHOBEHU UHMEZPAIHU NPeOCMABsHUS, CbUjeCmBy8aHe U
COUHCMBEHOCM HA PeULeHUsIma U yCmou4u8oCH npu MUHUMAIHU 02PAHUYEHUS OMHOCHO Pe2yIsiPHOCIMA
Ha Hayaanume QYHKYUU, 8KIIOUUMENTHO NPEeKbCHAMU QYHKYUU U Makuea ¢ ozpanudena sapuayus. Tezu
pes3yimamu ce paszenexncoam Kamo ecmecmeeHo NPOObINCEeHUEe HA U3CTe08aAHUAMd, Npo8edeHu U
npedcmaseHu 3a OOKMopcKkama oucepmayusi Ha KaHouoama.

1. Madamlieva, E.; Milev, M.; Stoyanova, T. On Stability Criteria Induced by the Resolvent Kernel
for a Fractional Neutral Linear System with Distributed Delays. Mathematics, Vol. 11 (2023), No. 3,
626, ISSN 2227-7390,
hitps://doi.org/10.3390/mathl11030626
hitps://www.webofscience.com/wos/woscc/full-record/WQOS:000930745000001
hitps.//www.scopus.com/pages/publications/85 1478865982 origin=resultslist

(Web of Science, IF 2022 = 2.4 — Q1), (SCOPUS, SJR 2022 = 0.446 - Q2)

Pestome: Pazenedana e navanna 3a0aua 3a IUHeEUHa HEYMPATIHA CUCTNEMA C pA3NPpeOeseHl 3aKbCHEeHUsS U
npou3eo0Hu 6 cmucvia na Kanymo, ¢ pasmuunu eéudose wmauanrnu ymkyuu. B ciyuai, ye nauannume
@yHKYUU ca ¢ oepaHuyeHa eapuayus, e OOKA3AHO, Ye HAYAIHAma 3a0add UMa eOUHCMEeHO peuleHue.
Teopemama wna Krasnoselskii 3a Henoosudicha mouka e nooxoosauy UHCMPYMEHM 3d OO0KA38aHe HA
Cvlyecmeysanemo Ha peulenus 6 Ciyuai Ha Heympanuu cucmemu. Kamo cneocmeue om mosu pesynmam
nonyyasame Coujecmeysare u eOUHCMEEeHOCM HA (YYHOAMEHMAIHA MAMPUYA 3 XOMO2EHHAMA CUCmemd.
B obwusa cnyuau, 6e3 OonviHumenHu NpeononiodceHus 3a Mmun O02paHudeHoCm, ce YCMAHOB856d, ue
coujecmeysanemo U eOUHCMmeeHoCmma Ha QYHOAMEHMAIHA Mampuya 600U 00 Cbujecmeysane u
€0UHCMBEHOCM HA Pe30]18eHMHO A0po u obpamno. Oceen mosa e 00KA3ana AHA opMyIa, KOAMO ONUCea
8pv3kama mexcoy (QyHoamenmanrHama Mampuya U pe3onseHmHomo A0po. Bwv3  ocnosea Ha
ColUecmeysanemo u eOUHCMEEHOCMMA HA Pe30N8EHMHO A0PO ca NONYYeHU He0OX00UMU U OOCMAMbYHU
VCI0B8US 34 YCMOUYUBOCH HA HYIIE80MO peuienue Ha XoMoeeHHama cucmema. M naxkpas, pasenedxicoame
000pe uzsecmer UKOHOMUYECKU MOOeN 3a ONUC8AHe HA OUHAMUKAMA Ha 002amcmeomo Ha Hayuume u
KOMEHmMupame 6b3MOICHOCIUME 3d NPULOJCEHUe HA NOJYYeHume pe3yimamu 3d paseieicoanume
cucmemu, KOUMo BKAIOUEAM KAMO YACMeEH CAVYAlLl Pa32N1eHcOaHUus MOOel.



https://doi.org/10.3390/math11030626
https://www.webofscience.com/wos/woscc/full-record/WOS:000930745000001
https://www.scopus.com/pages/publications/85147886598?origin=resultslist
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Ipunocu:
> Jlokasano e, ue HawaiHama 3a0aya 3a JUHEUHU HEYMPAlIHU OpPOOHU cucmemu ¢ pasnpeoeieHu

3aKbCHeHUs U npou3eooHu Ha Kanymo om necvusmepen peo, 0onyckauja wupox Kiac om HadaiHu
@dyukyuy, e KopekmHo OeuHupama, 6KIOYUMENHO U 3d YACMUYHO HEeNPeKbCHAMU HAYaIHU
@yHKYUU U PYHKYUU C 02PAHUYEHA 8APUAYUSL.

> Uzacuena e ponama HA MoYKUmMe HA NPeKbC8AHe/CKOKoseme U MAXHAMA OONYCMUMOCH Npu
Hanuuue Ha OpobeH onepamop 3a TUHEUHU CUCEMU OM HEYMPAaieH Mun.

> B obwus cayuail (be3 0onvinumenHu npeonoiodceHus 3a 02pAHUYEeHOC HA 0POmo om muna Ha
Stieltjes—Volterra 6 unmecpanrna ¢opma) e Ookazana exgusareHmHocm medxcoy. (i)
CbUecmay8aHemo/eOUHCmMEeHOCmma Ha gynoamenmannama mampuya u (ii)
CbUECMBYBAHEMO/COUHCTNEEHOCMMA HA  PE30NBEHMHOMO 50pO, U38exHcO0d Ce eKCNIUYUMHA
anarumuyna gopmyna, cbp3eawa meu 0OeKmu.

> Bb3 0CHOBA HA Pe3018eHMHOMO S0PO €A NOJAYHEeHU HeoOXo0uMU U OOCMAMbUHU VCI08US 3d
YCMOUYUBOCM HA HY1€80MO peuleHue Ha XOMO2EHHAMA CUcmema.

> Bzaumooeticmeuemo mexncoy KOHYEHMPUPAHume 3aKbCHEHUs 6 HEYMpAIHUus YieH U OONHUSL
mepMUHan Ha OpoOHAmMa NPOU380OHA € AHAIUSUPAHO NOOPOOHO, NO-CREYUATIHO KO2AMmO OOJHUSAM
MEPMUHATL e Pe2YIAPHA UL HePe2YTIAPHA MOYKA HA CKOK 3a HAYATHAMA (QYHKYUSL.

2. Madamlieva, E.; Kiskinov, H.; Petkova, M.; Zahariev, A. On the Preservation with Respect to
Nonlinear Perturbations of the Stability Property for Nonautonomous Linear Neutral Fractional Systems
with Distributed Delays, Mathematics, Vol. 10 (2022), No. 15, 2642.
https://doi.org/10.3390/mathl0152642
https://www.webofscience.com/wos/woscc/full-record/WQOS.000839847100001
https://www.scopus.com/pages/publications/85136790391 ?origin=resultslist

(Web of Science, IF 2022 = 2.4 — Q1), (SCOPUS, SJR 2022 = 0.446 - Q2)

Pesrome: B nacmoawama paboma ca nonyienu 00CmamvyHu yCcioeus, npu koumo 3aoavama na Kowwu 3a
HeluHelHo nepmypoupana HeagmoHOMHA HEYMpAaiHa OpoOHA cucmema ¢ pasnpeoeieHu 3aKbCHeHUs U
npouseoonu om muna Kanymo uma eouncmeeno peuienue 6 cayuail Ha HA4aiHu GYHKYUU ¢ NPeKbCEaHUs
om nwvpeu pod. 3a masu cucmema, upes npuidazame Ha Gopmyra 3a UHMEeSPAIHO NPeoCcmassaHe Hd
pelweHuemo Ha HeXOMO2EHHAMA JUHeliHa HeympaiHa OpoobHA cucmema, OMKpPUXme HAKOU OONIHUMENHU
ecmecmeeny YCl108Us, KOUMO 2apanmupam, de Om 2100aiHama acCUMRIMOMUYHA YCMOUYUBOCN HA
HY1e8OMO peulenue Ha TUHeUHAma Yacm Ha HelUuHelHo nepmypoupanama cucmema, ciedga 2100aiHa
ACUMNMOMUYHA YCMOUYUBOCM HA HYJLeBOMO peuleHue Ha YA1ama HeluHeluHo nepmypoupana cucmemd.

Ilpunocu:
> Cvwecmsysawume pe3yimamu 3a 3anazeéaHe HA YCMOUYUBOCMMA 34 AGMOHOMHU HeYMpaiHu

OpoOHU cucmeMu ¢ KOHYEHMpUPAHU 3AKbCHEeHUs cd pasuiupeHu 00 Ho-o0wa HeasmoHOMHA
HOCMAHOBKA ¢ paznpedeneHu 3aKbCHeHus u OpoOHU npouzeo0Hu om muna Kanymo.

> [lonyyenu ca oocmamvuHu YClo8Usl 34 CbUieCMmBY8aHe U eOUHCMBEHOCM HA peuleHUuama Ha
cvomeemnama sadada na Kowu npu nanuuue na npekbcHamu HA4aiHu QyHKYUU CbC CKOKOBE Om
NBPEU POO0, KAMO USPULHO Ce OMYUMAm OONYCmumume Mooeiu Ha NPeKbCHAMOoCH.

> M3nonssatiku opmynra 3a uHmezpaiHo npeocmassane HA HeXOMO2eHHAma JUHEUHA HeympaniHa
O0pobHa cucmema (c Hy1e80 HAYANIHO YCl08Ue), CA U3BEO0eHU eCeCcmBeHU U NPOBePUMU YCIOBUS,
eapanmupawu, de 2n00aIHAMA ACUMAMOMUYHA YCMOUYUBOCI HA HYIE60MO peuleHue Ha
JUHeUHama yacm npeononaza 2100aniHa ACUMNMOMUYHA YCMOUYUBOCH HA HYJIe8OMO peuileHue Ha
yanama HeluHeluHo nepmypoupana cucmema.

> Aunanuzem cucmemamuyHo omuyuma 63auMoo0eucmsuenmo mMexcoy KOHYeHmpupaume 3aKbCHeHUs!
8 HEeympaiHus 4YieH U OONHUS MEePMUHAN HA OpPOOHAMA NPOU3BOOHA, BKIIOYUMENHO CLyHaume,
KO2amo mo3u MepMUHAN Oelicmea Kamo pe2yiapHa Ulu Hepe2ylsapHad MOuYKA HA CKOK Hd
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https://doi.org/10.3390/math9020150,%20
https://www.webofscience.com/wos/woscc/full-record/WOS:000839847100001
https://www.scopus.com/pages/publications/85136790391?origin=resultslist
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HadaitHama qbyHKI/Itu}l,' moea ocucypiaea  YCob8bpUICHCMEBAH MeXaHu3vm 3d HNpPeHoc Ha
yCWlOlZ’H/lGOCWl, cneuuqbutteH 3 Heade6NnMOHOMHU dpo6Hu cucmemu cpa3npedeﬂeﬂu 3AKbCHEHUAL.

3. Kiskinov, H.; Madamlieva, E.; Zahariev, A. Hyers—Ulam and Hyers—Ulam—Rassias Stability for
Linear Fractional Systems with Riemann—Liouville Derivatives and Distributed Delays. Axioms, Vol. 12
(2023), No. 7, 637.

https.//doi.org/10.3390/axioms12070637.

hitps.//www.webofscience.com/wos/woscc/full-record/WOS: 00103496 7300001
https://www.scopus.com/pages/publications/85166439783?origin=resultslist

(Web of Science, IF 2022: 2.0 - 02), (SCOPUS, SJR 2022: 0.388)

Pesome: Ilenma na nacmosawama cmamus e 0a ce u3cie08am acUMNmMOMuyHUme CE0UCmed Ha
peweHuama Ha auHeuHa OpooHa cucmema ¢ npoussoonu om muna Ha Puman—J/Iuyeun u pasnpedenenu
3aKbCHeHus. J{oKa3amo e, npu ecmecmeeHu NpeonosodceHus (No00OHU HA U3NON36AHUME & CIVYas,
Ko2amo Npou3eooHume ca om nwvpeu (Ysn) peo), cvbujecmeyéane u eOUHCMBEHOCM HA PeuleHUsma Ha
HayaiHama 3a0a4a 3a mesu cucmemu, ¢ npeKkvchamu Havainu gyukyuu. Kamo credcmeue, e dokazano
CbUeCm8y8aHemo Ha eOUHCMBEeHAd (YHOAMEHMAIHA MAMPUYa 3d XOMOLEHHAmMA CUcmemd, Kosmo Hu
no360156a 04 YCMAHOBUM UHMESPATHO NPEeOCMABIHe HA PeWeHUsmd HA HAYaIHama 3a0aya 3d
cvomeemuama Hexomozenna cucmema. Cied mosa e 8b6e0eHa 3a U3C1e08aHume CUCmemu KOHYenyus 3a
yemotiyugocm 6v6 @pememo no Hyers—Ulam (Hyers—Ulam in time stability) u ycmouuusocm 6v6
spememo no Hyers—Ulam—Rassias (Hyers—Ulam—Rassias in time stability). Kamo npunooicenue Hna
noy4yeHume pe3yimamu npeoiazame Hog nooxoo (6mMecmo cmanoapmHusi n00Xo0 ¢ QUKCUPAHa mouka),
bazupan Ha NOIYYEeHOMO UHMESPATHO NPeOCmAsaHe U YCMAHO8A8ame OOCHAMbYHU VCI08Usl, KOUMO
eapanmupam ycmouuusocm no Hyers—Ulam. Hakpas e ookazano, ye ycmouyusocmma b6 6pemeno Ha
Hyers—Ulam 600u do ycmotiuueocm 6v6 épememo no JIanynos 3a uscied8aHume XoMo2enHu Cucmemu.

Llpunocu:

> [lpu Oonyckanus, cpaguumu ¢ U3NOA36AHUME 6 CIYUAA C YELOYUCIeH ped, ce YCMAaHOB8A8am
Cvblyecmay8anemo u eOUHCMEEeHOCMMa Ha PeueHUusama Ha HauaIHama 3a0aya 3a JuHeunu OpooHu
cucmemu ¢ npou3eoonu Ha Puman-Jluyeun u pasnpedenenu 3aKbCHeHUs, 6KIIOYUMENHO 3d
NpeKbCHamu Hauainu @yHKyuu ¢ KpaeH Opoil ckokoge. B pesynmam na mosea ce 00Ka3ea
CvlUyecmay8anemo Ha eOUHCMEeHa QYHOAMEHMAIHA MAMPUYa 3a XOMO2EHHAMA CUcCmemd, Koemo
N03601864 U32PAACOAHEMO HA UHMESPANIHO NpeoOCmassHe 3d peuleHUsma Ha CbOMeemHamd
HeXoMO2eHHA 3a0aua.

> Bwveedenu ca HO8U nouaAmus 3a ycmouuusocm 6v6 epememo no Hyers—Ulam u ycmouiuugocm 6v6
spememo no Hyers—Ulam—Rassias 3a paseneoanus Kiac OpooHu cucmemu.

> Paspabomen e ananuz na ycmoudusocmma, 6a3upan Ha NOaY4eHOmMo UHMeSPaiHo npeocmassne
Ha peulenusama, npedocmassauy aimepHamuea Ha CManoapmuume nooxXoou ¢ uKkcupana movka u
ocu2ypasauy WUpoKa NPUIOHCUMOCH 8 TUHElHU CUCTeMU.

> [lokasano e, ue ycmotiuusocm 6v8 epememo no Hyers—Ulam npeononaca ycmotiuusocm 6v8
epememo no JIAnynoe 3a cbomeemuume XoMO2eHHU CUCTEMU.


https://doi.org/10.3390/axioms12070637
https://www.webofscience.com/wos/woscc/full-record/WOS:001034967300001
https://www.scopus.com/pages/publications/85166439783?origin=resultslist
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4. Kiskinov, H.; Madamlieva, E.; Veselinova, M.; Zahariev, A. On Variation of Constant Formulae
for Linear Fractional Delayed System with Lebesgue Integrable Initial Conditions, A/P Conference
Proceedings, Vol. 2939 (2023), No. 1,
https://doi.org/10.1063/5.0178529
https ://www.scopus.com/pages/publications/85 180289736 ?origin=resultslist

(SCOPUS, SJR 2023 = 0.152)

Pesiome: B nacmoswama paboma ce pasenexcoa zadauama na Koww 3a nuneiina cucmema cue
3aKbCHEHUe U NPOU3B0OHU 8 cMucvia Ha Kanymo om necvuzmepum peo, pasnpedeienu 3aKbCHeHus u
JIOKAnHO uHmezpupyemu no Jlebee nauanrnu ynkyuu. 3a masu cucmema ce e npunodiceHa gopmyna 3a
sapupane Ha koncmanmume. [lonyuenume pezyimamu pauupsasam CoOmMeemuHume 8 YacmHuume ciyyau
Ha OpOOHU cucmemu ¢ NOCMOSHHU U NPOMEHAUBU 3aKbCHeHus. [lonyuenume docmamuvunu yciogus ca
noumu Cowume Kamo ycl08USMA 6 CAydas HA JUHEUHU OUDEPEeHYUATHU YPAGHEHUsS. C PA3NPedeleHu
3aKbCHEHUS C YeloYUCieH ped Ha Oughepenyupate.

Ipunocu:
> Knacuueckusam memoo 3a 6apupane HA HA KOHCMAHmMume e pazuupeH 3a JUHeuHU OpOoOHU

cucmemu ¢ npouseooHu om muna Ha Kanymo om necvusmepum peo u paznpeoeneru 3aKbCHeHUs.
> H36e0eno e uHmezpaiHo npeocmassane Ha peuweHusma 3a CbOmeemHama Ha4yaiHa 3a0a4a npu
cnadu  npeononodceHus 3a PeYIAPHOCH HA  HAYANHUME OAHHU, 6KIIOUYUMENHO JIOKAIHO
unmezpupyemu no Jlebez u 10KaiHo 0epanudeHu HauaiHu GYHKYU.
> [Ipeonooicenume yciogusi ca MACHO CEbP3AHU C U3BECHUME OM Meopusima 3a Yelo4ucieHusl
NOpAOBLK Ha OughepeHyupane, Kamo no mo3u HA4uH ce U3SACHABAM CMPYKMYPHUMe cX00cmed u
nooyepmasam OpooOHUMe XapaKmepucmuKky 8 pe3yimam om HAIuyuemo Ha OpooHU NPOU3B00HHU.

5. Agarwal, R. P.; Madamlieva, E. Analysis of Mild Extremal Solutions of Fractional Nabla
Delayed  Difference  Equations. =~ Mathematics,  Vol. 13 (2025),  No. 8, 1321
hitps://doi.org/10.3390/mathl13081321
hitps://www.webofscience.com/wos/woscc/full-record/WQOS:001475508800001
hitps://www.scopus.com/pages/publications/105003702122?origin=resultslist

(Web of Science, IF 2024 = 2.2 — Q1), (SCOPUS, SJR 2024 = 0.498 - Q2)

Pesome B nacmoawama cmamus ca u3cie08anu eKCmpemaninu peueHus 3a ougepeHyHu ypagHeHus om
0poben peod, uznonseauku Haobna opoben onepamop Ha Kanymo 3a nonyuasame Ha ymepeHu OOTHU U
2OpHU NPUOTUICEHUSI C NoMowma Ha OUCKpemHo OpobHO cmsamane. M3nonzeéan e HO8 nooxoo 3a
0eMOHCMpUpPAHe HA PABHOMEPHAMA CXOOUMOCM HA peduyume Om OOJHU U 20PHU NPUOTUIICEHUS 8
pamKume HA MOHOMOHHAMA UMEPAMUBHAMA CXeMd, 4pe3 U3NON36aHe HA CYMAYUOHHO Npeocmassane Ha
PpeweHusIma, Koemo CIyjicu Kamo OUCKpemeH aHaN02 Ha uHmezpanHume ypasHenus Ha Bonmepa. Tosa
uzcneogane noouepmasa NPaAKmMuyecKkume NPULONCEHUSA Upe3 YUCIeHU CUMYLAYUU 8 OUCKPEemHA 8epCusl
Ha HeBPOHHA Mpedica ¢ 08YNOCOUHU ACOYUAMUBHA NAMEN.

Llpunocu:
> H3cneosanu ca HenuHeunu Habaa ypasHenus om opober ped ¢ NOCMOAHHU 3AKbCHEHUSL.

> [lonyuenu ca 0ocmamuvuHu YCI08Us 3d CbULeCMBYBAHE U PABHOMEPHA CXOOUMOCM HA 08€ peduyu
Oom ymepeHu OONHU U 20PHU peuleHus HA paszenedanume YpAeHeHUus 6 NpOou3eoieH KOMNAKMeH
uHmepaai.

> [Ipeonooicen e aneopumvm 3a anpoKCUMAyusi upe3 MOHOMOHHO-UMEPAMUEHA MeXHUKA Hd
Lakshmikantham 3a excmpemannume peutenus Ha u3Cie08anume ypagHeHus.

> [lonyuenume pezynimamu ca UNOCMPUPAHU 8bpXYy OUCKpemeH MOoOel HA He8POHHA Mpedxcd C
08YNOCOYHA ACOYUAMUBHA NAMEN.


https://doi.org/10.1063/5.0041726
https://www.scopus.com/pages/publications/85180289736?origin=resultslist
https://doi.org/10.3390/math13081321
https://www.webofscience.com/wos/woscc/full-record/WOS:001475508800001
https://www.scopus.com/pages/publications/105003702122?origin=resultslist
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B oOonvanenue kvm npunocume 6 obracmma Ha OpobHume OughepeHyuarnu ypasHeHus, 08e Oom
cmamuume, GKIIOYEHU 8 MA3U SPYNd, €A NOCBEMEHU HA NPULONCeHUsIma Ha mamemamurkama. Eona om
mesu cmamuu NOCMAaes 0COOeH aKyeHm 6bpXy CMAmMuUcmuyeckume Memoou, GKIOUUMETHO
elleMeHMapHu CIMamucmuyecky MexHuKY, Npuldeani KvM AHAIU3A HA pe3yimamume Om MeCHmHUme
usobopu. Hscneoeanemo uma 3a yer 0a udeHMuuUYUpa Koaudecmeenu Mooeiu, CmpyKmypHu
Xapakmepucmuku u HaoarooaemMu meHoeHyuu 8 u3DOpHume OAHHU, KAmo no mo3u Ha4uH OOnpuHece 3d
no-ACHO pazbupame Ha npoyecume, JeXCau 6 OCHO8AMA HA NOIUMUYECKAMA U UKOHOMUYEeCKamd
OUHAMUKA HA HAYUOHAIHO U PECUOHAHO HUBO.

Oceen mosa, Opyea cmamusi pazenexncod Zpewiki, Gb3HUKSAWU 6 KOMNIOMbPHUmMe aleopummu,
UBNON36AHU 30 PEUAsane Ha USYUCTUMENHU 3A0aYU 8 MameMamu4ecKus aHaiu3 u MampuiHama aneeopa.
Taxkusa epewku ca om KIOY0B80 3HAYEHUE 6 PEeanrHO 6peme Npu CUmyayuu, 6 KOUmo HucjieHume
HemoyHocmu mozam 0a 00edam 00 3HAYUMETHU MAMepuaInu 3a2you uiu opyeu CcepuosHu
HeONa2onpuUsimHU NOCIe0CMEUsL.

6. Konstantinov, M.M.; Petkov, P.H.; Madamlieva, E.B. Brute Force Computations and Reference
Solutions. Foundations, Vol. 5 (2025), No. 7.
https://doi.org/10.3390/foundations 5010007
https://www.webofscience.com/wos/alldb/full-record/RC: 139630698 S24
(Web of Science, Research Commons)

Pestome: B masu cmamus ce pasenedxcoa npunodxcenuemo Ha brute force uzuucaiumennu mexruxu (BFCT)
3a pewiasane HA USHUCTUMENHU 3a0a4U 8 MAMeMamu4ecKus anaius u Mampuunama anieebpa é cpeoa na
usyucnenuss ¢ niasawa sanemas. le3u mexHuxu 6KmO46am, Hapeo ¢ Opyeu, NPoCmMu MampuiHu
uzyucireHus u anaaus ma epagpuxu na ynkyuu. Toii kamo BFCT ca bazupanu na Mampudnu u3uucieHus,
npoepamuama  cucmema MATLAB® e nooxodswa 3a mAXHAMA KOMNIOMBPHA — Pearu3ayusl.
H3uucnenusma 6 masu cmamus ca u38bpuleHU ¢ 080UHA MOYHOCM U NIA8aAwd 3anemas, Cna3eauxu
cmanoapma IEEE 2019 3a 06ouunu usyucienus c niasawa sanemas. EOna om yenume na mazu cmamus
e 0a ce ananuzupam Cciyyau, npu KOUmMo HORYIAPHU AN0pummu u cogpmyep He ycnaseam 0a 0aoam
NPABUIHU OM2080PU, KAMO He npedynpedcoasam nompedumens. B npunosicenus 3a ynpasienue 8 peaino
8peme mosa moodce 0a UmMa Kamacmpogainu nocieouyu ¢ mexdcKu MAmepuainu wemu U Yo8euiKu
orcepmeu. M3zeecmuo e unu ce mpeononaza, ye peouya NpuduHeHU Om Ho8eKa Kamacmpogu, Kamo
Hanpumep unyuoenma ¢ Dharhan (1991 e.), neycnewnomo uscmpensane Ha Ariane 5 (1996 2.),
mpazeduume Ha Boeing 737 Max (2018, 2019 2.) u opyeu, ce Ovadcam Ha epewiku 8 KOMIIOMbPHUS
cogpmyep u xapoyep. /pyeo npunosxcenue na BFCT e namupanemo na 000pu HauyaiHu npeononoxicenus 3a
useecmuu uzuucaumentu aneopummu. Ilonaxoea npocmume u omuocumenno o6wvpsu BFCT ca nonesnu
UHCMPYMeHmU 3a NPABUTHO Peuasane Ha U3YUCTUMeNHU 3a0auu 8 peanto epeme. Cped pasenedxcoanume
KOHKpEemHU npooiemMu ca pearHomo cvOupame HA MAWUHHU YUCIA, YUCTEHO YCMOUYUBU UZYUCTEHUs,
HaMUpane HA MUHUMYMU HA MACUBU, MUHUMUZUDAHE HA (DYHKYUU, peulasane HA KpauHu YpPAaeHeHUs,
uHmezpupane u ougepeHyupane, UUUCIABAHE HA KOHOEH3UPAHU U KAHOHUYHU (DOopMU HA MAMpuyu u
UBSICHABAHE HA KOHYenyuume Ha Memood Ha Hau-mMaikume K6aopamu no OMHOUeEHUe Ha KOHGIUKmMHume
ocmamvyu cnpamo epewxume. Oouxnoseno BFCT ce npunaecam noo nabarwoenuemo Ha nompebumerns,
KOemo He € 8b3MONCHO NPU A8MOMAMUYHOMO GHEOPABAHE HA USUUCIUMETHU Memoou. A8momamuyHomo
sneopasane Ha BFCT e mpyouna 3adaua 6 obracmma Ha u3KyCmeeHusi UHmMeLeKm U Nno-CHeyudiHo Ha
Mamemamuueckus uskycmeen unmenekm. BFCT no3zeonseam Oa ce paskpue OCHOBHAMA apummemura
npu U3NBIHEHUemo Ha usduciumentu areopummu. He na nocneono msacmo, mazu cmamusi uma y4eOHa
CMOUHOCM, MbU KAMO USYUCTUMETHUME AIOPUMMU U MAmeMamuideckusm cogmyep uyecmo ce
npenooasam, 6e3 0a ce 83emam npeodsud CEOLCMEAMA HA USHUCTUMETHUME Al20PUMMU U MAUUHHAMA
apummemuxa.


https://doi.org/10.3390/foundations5010007
https://www.webofscience.com/wos/alldb/full-record/RC:139630698_S24
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Ipunocu:
> Yucnosume epewiku npu usyucieHuss ¢ niaeawa 3anemas ca aHalusUpaHu 8 KOHmeKcma Ha

UsYUCIUMeENHU 3a0a4u 8 MAmeMamuyecKus aHamu3 u mMampuynama aneeopa, ¢ aKyeHm 6bpxy
NPUTLOANCEHUS. 8 PEATIHO 8peMe.

> [Ipedcmasenu ca caydau Ha OmMKA3 6 WUPOKO U3NON38AHU ANOpumMu U cogpmyep ca
uoenmughuyupare u 0d6Cvicoane Kamo NOMEHYUATHU USMOYHUYU HA HEOMKPUMU HEeKOPeKMHU

pesyimamu.
> BFCT ca demoncmpupanu Kamo HAOEeHCOHU UHCMPYMEHMU 3a 8AIUOUPAHe U 34 U32paxicoane Ha
pegepenmuu pewieHus u yCmoudueyu NbpEOHAUAIHU NPEONOTIOHCEHUS.

7. Konstantinov, M.; Boneva, J.; Pavloff, J.; Konstantinov, S.; Madamlieva, E. Mathematics of the
2023 Local Elections in Bulgaria, International Journal of Applied Mathematics, Vol. 36 (2023), No. 6,
865-883 ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)
http.//dx.doi.ore/10.12732/ijam.v36i6.9
https ://www.scopus.com/pages/publications/85191830216origin=resultslist

(SCOPUS, SJR 2024 = 0.304 - 03)

Pestome: Cmamusma e noceemena na mamemamuyeckume acnekmu Ha HAYUOHAIHUME MeCMHU U300pu,
npogedenu 6 bvaeapus na 29 okmomepu u 5 Hoemapu 2023 2. [lo-cneyuanno ce ananuzupa Kopeiayusima
Ha Pearson medxcdy enacysanemo 3a kmemose Ha OOWUHU U OOUUHCKU CbBEMHUYU 8 20lemume OOuUuHU.
Bweesicoam ce u ce uzcneosam xoegpuyuenmume Ha MOOUIUIAYUSA HA KAHOUOAMUME KAKMO 34 MeCMHU,
maka u 3a npesudeHmcku usbopu. Mzciedsam ce cowo epanuyume Ha uzoUpaemMocm Ha He3a8UCUMUmMe
Kanouoamu, obpamume Ha Oaromadicume u napadoxkcume 6 mecmuume uzoopu. Ilosevemo om mesu
8vNpocuU ce pazenexcoam 3a nvpsu nvm. laka ce unrocmpupa agopusmvm ,, 36opume ca npeceuna
MouKa Ha NPasomo u mamemamuxama .

Ilpunocu:
> Cmamucmuyecku U Mamemamuyecku Memoou, GKIIOYUMEIHO eleMeHMAapHU CMAmucmudecKu

MEXHUKU, ce Npuiaeam KoM AHaIu3a Ha OanHume om mecmuume uzbopu 6 bvieapus, 3a oa ce
u3eneKam KoauiecmeeHu Mooenu u CmpyKmypHu XapaKxmepucmuKu.

> Pezynmamume Oonpunacam 3a uoenmuguyuparnemo Ha Habnodaemu meHOeHyuu 6 uzbopHama
OUHAMUKA U NOOKpensam pazoupawne, OCHOBAHO HA OOKA3AMENCMEA, HA OCHOBHUME NOTUMUYECKU
U COYUATHO-UKOHOMUYECKU NPOYeCl HA HAYUOHAIHO U PELUOHATIHO HUBO.

II. Y4yeOnunm

Exarepuna ManamiaueBa, Muxann Koncrantunos, IOnusaa bonesa, [letko [letkos, IIPOU3BO/IHU,
HUHTET'PAJIN U JIUDOEPEHIIMAJIHU YPABHEHUA (C I[IPUMEPU OT MATLAB®). ISBN
978-954-724-191-6. YHUBEpCUTET IO apXUTEKTypa, CTpoUTeICTBO M reome3usi, Codwus, 2026. Ileuar:
YHuBepcuteTcko uznarenctpo “Cs. Kmument Oxpujucku”, unipress.bg

Yacm om ma3u KHuea e npepabomeHo U CbUWECMEEHO pPA3WUPEeHo u30anue Ha Y4eOHUKa
[Koncmanmunos, M. Texuuxa na unmezpupanemo: neonpedenen unmeepai. YACI, Cogus, 1996], wo ce
omuacsa 0o mamepuana 3a uumeepanume. Pasenedoanu ca Oepunuyuume, ocnosHume gaxkmu u
mexHuKume 3a npecmamane Ha HeonpeoeleHu u onpedelenu unmezpanu. M3yuenu ca ummezpanu om
PAYUOHATIHU, UPAYUOHAIHU U MPAHCYeHOeHmHU @yukyuu. Basxxcna oobaska e mamepuanrvm no
00UKHOBEHU OupepeHyualHu ypasHeHus, no OpooOHU NPOU3B0OHU U OPOOHU uHme2paiu u no OpooOHU
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ougepenyuannu ypasuenus u cucmemu. CneyuaiHo GHUMAHUE e OMOENIeHO HA UHMeZPUPAHemo C
nomowma Ha cucmemume 3a npagere Ha mamemamuxa MATLAB® u Mathematica. Cucmemama
Mathematica e cv30adena om amenutickusi mamemamux Cmusvn Yongpam. Yacmu om nes ca
peanusupanu 6 uHmenueeHmuus mamemamuvecku uyamoom WolframAlpha, koiimo e cvc c60600en
oocmon. Cucmemama MATLAB® e paspabomena om Kiugp Monvp u [icon Jlumvn u mexuume
compyonuyu, a naumenosanuemo MATLAB® uosa om MATrix LABoratory u e mwpeoscka mapka Ha
komnanuama MathWorks, Inc. Iloooonu na MATLAB® ca cucmemume SCILAB u Octave, koumo ca cvc
c60000en oocmon. Cunama Ha MATLAB® ca paspabomerume MHO200pOUHU UHCIMPYMEHMATHU NAKemu
(Toolboxes), koumo ca nabopu om npozpamu 3a pewasane HA 3a0a4iu OM PAIUYHU UHICEHEPHU U
Mamemamuyecku obnacmu. Kaxmo ce eusxcoa om naumenosanuemo, cucmemama MATLAB® e ocnosana
HA MAMPUYHU AIOPpUMMU 3a 00pabOMKA HA CPEOHU NO pasmep MAmpuyu, m.e. Ha Mampuyu om peo 0o
HAKONKO Xunaou. Mampuyu c¢ no-eonsam pasmep ce cpewam OMHOCUMENHO DAOKO 8 UHMCeHepHUme
npunodcenus. Te obuxknogeno ca pazpedenu u ce oopabomseam cvc cneyuanuu areopummu. Ilpu uznazamne
Ha meopusima Ha onpeoesieHUs UHmMe2pal Kamo 800ewo e U3OpaHo NOHAmMuUemo unmezpai no (Uiu Ha)
Hiomvn. Tosa e nanpaseno kakmo ¢ oened Ha NO-1eCHOMO U eCIecmeeH0 8b3npuemMane Ha mamepuaa,
maxka u nopaou 0O6CmMoamencmeomo, ue 3a NPpaKmuyecku 6CUUKU BANCHU 30 UHICEHEPHAMA NPAKMUKA
@yuxyuu 0b6obwenuam unmeepan no Hiomvn cowecmsysa. [lonamuemo onpedenen unmezpan modxice 0a
ce oeghunupa no mHozo Hayunu. Oceen unmezpan no HiomwvH, cowecmeysam owe unmecpan no Puman,
unmezpan no [apb6y (exeusanenmen na unmezpana no Puman, no yecmo no-yooben 3a npecmamane),
unmeepan no Cmunmec (uru no Puman-Cmunmec), unmeepan no Jlebee (unu no Jlebee-Cmunmec),
unmeepan no /lanuen, unmeepan no Xaap, unmeepanr no Xerncmokx-Kypyeaiin, unmeepan no Xunuuu u
opyeu. Koeamo o0ea om onpedenenume unmezpanu om @hyHkyus 6bpxy 0adeH UHMepeal Cbuiecmsysam,
npumepHo 8 cmucvl Ha Hromvu u 6 cmucwvn na Puman, mo me ca paguu nomedcoy cu. M myk ecmecmeeHo
Bb3HUKBA BLNPOCHLM: 3AW0 €A HU MOIKOBA MHO20 pPA3IUYHU 6U008e OnpedeNenu UHmezpaiu?
Omeosopume ca noue 0sa. ITvpeo, dadena hynkyus mooduce 0a He e UHmMezpyema 6 HAKAKBLE CMUCHI,
npumepro no HiomwH, HO Oa e unmezpyema 6 opye cMucwvl, npumepro no Puman. Unu oopamnomo. Taka
8b8ENCOAHEMO HA PA3TUYHU NOHAMUS 34 ONpeodeleH UHmezpal pa3uupsasa Hauume 6b3MONCHOCMU 3d
unmezpupane. Koemo nvk e eona om Hau-eaxcuume onepayuu 8 Mamemamuxama u 6 MHO20 Om
Helinume npunodxcenus. Bmopo, oopu koeamo onpedeneHusam ummezpan cvujecmeyéa 6 o0e om
YKazanume no-2ope pasHo8UOHOCMU, MO NPEeCMAMAHemo My CHOped eOHama pa3Ho8UOHOCH Modce 0d ce
oKasice MHO20 NO-TLeCHO, OMKOJIKOMO NPeCcMAmMaHemo my cnopeo opy2ama pasHo8UOHOCH.

Knueama e opeanusupana 6 wecmnadecem enasu. Inasa 1 cwvovpoica 6veedenue, 8 Koemo ca
npeocmasenu u yeaume Ha usnodceHuemo, a 6 Inasa 2 ca éveedenu 0CHO8HU O3HAUEHUS, BKIIOUUMENTHO
MHOMCeCm8a, QyHKYuU, npou3eo0HU, OUDepeHyuany, NpUMUMUEHU QyHKYUU, UHmMezpaiu u momainu
@yuxyuu. B Ihasu 3-11 ca pasenedoanu epanuyu, HenpeKvbCHAMOCm, NPOU3B00HU, YUCTEHO U CUMBOIHO
oughepenyupane, nonunomu Ha Tetinvp u demainiHo u3ciedsamwe HA OCHOBHUME KAACO8E UHMESPANU -
Hiomonos, Pumanos, Cmunmecos, Jlebecos u unmeepan na Mmo - ¢ npunodicenus, peaiusupauu 6
MATLAB® u WolframAlpha. Ananusupanu ca ceovicmeama u uzHUCIumenHume mexHuKu 3a pasiuyHu
K1acose QYHKYUY, KaKmo U Npakmuyecku memoou 3a unmecpupae. Inasa 12 e noceemena Ha
CUMBONIHOMO U YUCTIEHOMO UHMe2PUpaHe U e UWICMPUPaHa ¢ NpaKmuyecKu npumepu, UsnviHeHU upes3
usyucaumenuu cucmemu. B Ihasa 13 e npedcmageno cucmemamuyHo u3nodceHue HA OOUKHOGeHUMme
ougepeHyuannu ypasHeHus, GKIOUUMEIHO OCHOBHU ONnpedelenus, meopemMu 3d Cbujecmsysane u
€0UHCMBEHOCM, 0CODEHU peuleHUs, SPaHUYHU 3a0a4lU, 6eKMOPHU YPABGHEHUsl, ONePpamopHU NOCMAHOBKU U
3adauu na Lypm-Jluyeun, kamo ca u3non36aHu KaKmo aHAIUMUYHU, MAKA U USYUCTUMENTHU NOOXOOU, C
npakmuydecka peanuzayus 6 MATLAB®. B Ihasa 14 ca npeocmasenu ochogHume Oepuuuyuu u
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ceolicmea om OpoOOHOMO CMAMAne, GKIOUUMETHO NPULOHCEHUS HA OPOOHUMEe NPOU3BOOHU U UHMe2Pall.
Ocobeno eHumanue e omoeneHo Ha UCMOPUYEeCcKOmo pas3sumue Ha memama U HA HAKOU CHeyuanrHu
dynxkyuu - eama u bema-pyukyuume na Ournep u @yuxkyusma na Mumae-Jlegnep. Ilpeocmasenu ca
HAKOU OCHOBHU NPUTIONCEHUs. KAMO UHMeSpaIHOmo ypasHeHue Ha Aben, 8uckoenacmuyHu Mooenu,
elleKmpu4ecKy NPeHOCHU TUHUU, eleKMPOXUMUYHU NpoYec, OUOLOSUYHI cucmeMu, OpOOHU OUGY3UOHHU
VpasHeHusl, meopus Ha ynpasieHuemo, OpooHU onepamopu 6v68 guzukama u mexanuxama no Jlazpamaic.
Inasa 15 e nocsemena Ha OpobHume OughepeHyuanHy YpasHewus, Kamo ce paszenexncoam
mpancgopmayuama ua Jlannac, 3adauu ma Kowu, cvujecmeysane u eOUHCMBEHOCM HA peuleHus,
JUHEUHU U HeTUHeUHU YPAasHe s ¢ npou3eooHu na Kanymo, nokannu u 2nobainu peuwieHus, cpasHerus Ha
HAYanHu 3a0auu U mMemoo Ha nociedosamentume NPUOIUNCEHU. AHATUUPAHU ca CbUWO XOMO2EHHU U
HEeXOMO2EHHU JIUHEUHU YPABHEHUS, KAKMO U CUCMEMU Om CObUSMEPUM U Hecbusmepum OpobeH peo.
Knacuuecku memoou om meopusima Ha oOuKHo8eHume Ougepenyuarnu cucmemu ca a0anmupaHu Kom
OpOOHUA Cyuat, KAmo ca 8KII0YeHU MHOXMCECB0 YUCIeHU npumepu u ynpasxcrenus. Ilocneonama 2nasa
e noceemena Ha npakmuyecku npunodxcenus Ha MATLAB® u Mathematica 3a cumgonHu u ducieHu
UBYUCTICHUS.

Knueama e npeonasnauena 3a cmyoenmu om ynugepcumemume u Opy2ume mexHu4ecku U UKOHOMU4ecKu
BUCWU YUUTUWA, KAKMO U 3d cneyuaiucmume 6 oonacmma Ha mexwudeckume u npupoonume Hayku. T
Modice 0a ce U3NOoN36a Kamo y4eOHUK no cbomeemuume pazoeiu om oucyuniunama ‘‘MamemamuyecKku
ananuz” om Kypca no mamemamukd HQ MexHudyecKkume u UKOHOMUYecKume yHusepcumemu. 3a yememne
Ha KHU2ama ca OOCMAMbBYHU 3HAHUA OM VUUIUWHUA KYpC no mamemamuxa. bu 6uno nonesno
yumamenam 0a 3Hae Kakeo e yHKyus, 2panuya u npou38o0Ha, Maxkap e onpeoeieHus Ha mesu NOHAMuUs
ca daodenu 6 KHueama. 3a peuilasane HA HAKOU OM YNPANCHEHUAMA U 3a0ayume ce UUCKEAm 3HAHUSA 8
obema Ha Kypca no MameMamuxa npe3 Nvpeama 200UHA 6 MeXHUYecKume u UKOHOMUYecKume
YHU8epcumemu.
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Nine (9) scientific publications and one (1) textbook have been submitted for consideration (see List of
Scientific Publications for the Habilitation Procedure). All publications consist of original research
findings published after the doctoral degree was acquired in 2021, and none are included among the
materials submitted for the previous application for the position of Assistant Professor in 2022 (see
Comprehensive List of Scientific Publications and Comprehensive Synthesis of Scientific Contributions
for Habilitation). The articles have been published in international, peer-reviewed journals indexed in
Web of Science and/or Scopus, including several ranked in the first and second quartiles by established
international standards.

I. Scientific Publications

B4. Habilitation Thesis - summaries of scientific publications which are referenced and indexed in
world-famous databases with scientific information (Web of Science and Scopus)

This work focuses on fractional differential and functional-differential equations of neutral type,
involving Caputo fractional derivatives and fractional derivatives with respect to another function.
Qualitative properties of problems with iterated delays have been studied, including existence,
uniqueness, integral representations of solutions, and various types of Ulam stability. The analysis has
mainly been based on topological methods from functional analysis, such as fixed point theorems
(Krasnosel skii, Banach), weighted norms (in particular, the Bielecki norm), contractions, compact
operators, and fractional analogues of Gronwall’s inequality. In the habilitation works, standard
assumptions on the regularity of initial functions as well as the Lipschitz continuity of the nonlinear
terms and the delay functions have been adopted, guaranteeing the well-posedness of the Volterra
operator and the applicability of fixed point theorems. In the study of stability, the classical concept and
the main idea of Ulam stability have been used. Theoretical results are illustrated by applied examples,
including a modified logistic model and a Hopfield neural network model with iterated delays, thereby
extending applicability to hierarchical dynamical models and current topics in artificial intelligence.



Abstracts and contributions of the scientific work of Assist. Prof. Dr. Ekaterina Borisova Lazarova

1. Madamlieva, E.; Konstantinov, M. On the Existence and Uniqueness of Solutions for
Neutral-Type Caputo Fractional Differential Equations with Iterated Delays: Hyers—Ulam—Mittag—Leffler
Stability. Mathematics 2025, 13(3), 484.
hitps.//doi.org/10.3390/mathl13030484
https ://www.webofscience.com/wos/woscc/full-record/W0OS:001418603400001
hitps://www.scopus.com/pages/publications/85217688275 ?origin=resultslist

(Web of Science, IF 2024 = 2.2 — Q1), (SCOPUS, SJR 2024 = 0.498 - Q2)

Abstract: This study investigates nonlinear Caputo-type fractional differential equations with iterated
delays, focusing on the neutral type. Initially formulated by D. Bainov and the second author of the
current paper between 1972 and 1978, these superneutral equations have been extensively studied in
scholarly inquiry. The present research seeks to reinvigorate interest in such delays within sophisticated
frameworks of differential equations, particularly those involving fractional calculus. The primary
objectives are to thoroughly examine neutral-type fractional differential equations with iterated delays
and provide novel insights into their existence and uniqueness by applying Bielecki’s and Chebyshev's
norms for solution constraints analysis. Additionally, this work establishes Hyers—Ulam—Mittag—Leffler
stability for these equations.

Contributions:

> Sufficient conditions are derived for the existence and uniqueness of solutions to implicit
nonlinear neutral Caputo fractional differential equations with iterated delays.

> Chebyshev and Bielecki weighted norms are employed to control the influence of the iterated
delay structure.

> A Hyers—Ulam—Mittag—Leffler stability concept is established, consistent with the dynamics of
fractional-order systems.

> A modified fractional logistic model is presented as an illustrative application.

2. Agarwal, R. P.; Konstantinov, M. M.; Madamlieva, E. B. Ulam-Type Stability and
Krasnosel’skii’s Fixed Point Approach for ¢-Caputo Fractional Neutral Differential Equations with
Iterated State-Dependent Delays. Fractal and Fractional 2025, 9(12), 753;
hitps.//doi.org/10.3390/fractalfract9120753

hllps SIWWW. Web()fsczence com/wos/woscc/full—iecoid/WOS 001(4721 7000001

(Web of Science, IF 2024=3.3 - Q1) (SCOPUS SJR 2024 = 0.749 - 02)

Abstract: This work analyses the existence, uniqueness, and Ulam-type stability of neutral fractional
functional differential equations with recursively defined state-dependent delays. Employing the Caputo
fractional derivative of order ac(0,1) with respect to a strictly increasing function @, the analysis extends
classical results to nonuniform memory. The neutral term and delay chain are defined recursively by the
solution, with arbitrary continuous initial data. Existence and uniqueness of solutions are established
using Krasnosel skii's fixed point theorem. Sufficient conditions for Ulam—Hyers stability are obtained
via the Volterra-type integral form and a @-fractional Grénwall inequality. Examples illustrate both
standard and nonlinear time scales, including a Hopfield neural network with iterated delays, which has
not been previously studied even for integer-order equations. Fractional neural networks with iterated
state-dependent delays provide a new and effective model for the description of Al
processes—particularly machine learning and pattern recognition—as well as for modelling the
functioning of the human brain.


https://doi.org/10.3390/math13030484
https://www.webofscience.com/wos/woscc/full-record/WOS:001418603400001
https://www.scopus.com/pages/publications/85217688275?origin=resultslist
https://doi.org/10.3390/fractalfract9120753
https://www.webofscience.com/wos/woscc/full-record/WOS:001647217000001
https://www.scopus.com/pages/publications/105026079386?origin=resultslist
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Contributions:

> Formulation and rigorous analysis of a new class of neutral fractional functional differential
equations with recursively defined, state-dependent delays, governed by the @-Caputo derivative.

> Establishment of existence and uniqueness results through Krasnosel skii's fixed point theorem
and refined contraction arguments, supported by new inequalities tailored to the iterated delay
structure.

> Derivation of explicit, quantitative criteria for Ulam—Hyers stability within this generalized
fractional framework. A comparative analysis of geometric and Gréonwall-type stability estimates
is provided.

> Demonstration of the theoretical findings via illustrative examples and computational
simulations.

> [ntroduction of a Hopfield neural network model incorporating iterated delays, thereby extending
the applicability of the developed theory to a novel domain not previously addressed in the
literature.

I'7. Scientific publications that are referenced and indexed in world-famous databases with scientific
information (Web of Science and Scopus), outside of the habilitation work

Special attention has been devoted, in the present collection of publications, to linear fractional systems
with distributed delays, for which integral representations, existence and uniqueness of solutions, and
stability have been established under minimal assumptions regarding the regularity of initial functions,
including discontinuous functions and those of bounded variation. These results are regarded as a
natural continuation of the research undertaken for the candidate s doctoral thesis.

1. Madamlieva, E.; Milev, M.; Stoyanova, T. On Stability Criteria Induced by the Resolvent Kernel
for a Fractional Neutral Linear System with Distributed Delays. Mathematics, Vol. 11 (2023), No. 3,
626, ISSN 2227-7390,
https://doi.org/10.3390/math11030626
https://www.webofscience.com/wos/woscc/full-record/W0OS:000930745000001
hitps://www.scopus.com/pages/publications/85 1478865982 origin=resultslist

(Web of Science, IF 2022 = 2.4 — Q1), (SCOPUS, SJR 2022 = 0.446 - Q2)

Abstract: We consider an initial problem (IP) for a linear neutral system with distributed delays and
derivatives in Caputo’s sense of incommensurate order, with different kinds of initial functions. In the
case when the initial functions are with bounded variation, it is proven that this IP has a unique solution.
The Krasnoselskii’s fixed point theorem, a very appropriate tool, is used to prove the existence of
solutions in the case of the neutral systems. As a corollary of this result, we obtain the existence and
uniqueness of a fundamental matrix for the homogeneous system. In the general case, without additional
assumptions of boundedness type, it is established that the existence and uniqueness of a fundamental
matrix lead existence and uniqueness of a resolvent kernel and vice versa. Furthermore, an explicit
formula describing the relationship between the fundamental matrix and the resolvent kernel is proven in
the general case too. On the base of the existence and uniqueness of a resolvent kernel, necessary and
sufficient conditions for the stability of the zero solution of the homogeneous system are established.
Finally, it is considered a well-known economics model to describe the dynamics of the wealth of nations
and comment on the possibilities of application of the obtained results for the considered systems, which



https://doi.org/10.3390/math11030626
https://www.webofscience.com/wos/woscc/full-record/WOS:000930745000001
https://www.scopus.com/pages/publications/85147886598?origin=resultslist
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include as partial case the considered model.

Contributions:

> A well-posedness is established for linear neutral fractional systems with distributed delays and
Caputo derivatives of incommensurate order, admitting broad classes of initial functions,
including piecewise continuous functions and functions of bounded variation.

> [n the general case (without additional boundedness assumptions on the Stieltjes—Volterra-type
kernel in the integral form), a rigorous equivalence is proved between: (i) existence/uniqueness of
the fundamental matrix and (ii) existence/uniqueness of the resolvent kernel; an explicit analytical
formula linking these objects is derived.

> Based on the resolvent kernel, necessary and sufficient stability criteria for the zero solution of
the homogeneous system are obtained, yielding a sharp stability characterization for the
considered class.

2. Madamlieva, E.; Kiskinov, H.; Petkova, M.; Zahariev, A. On the Preservation with Respect to
Nonlinear Perturbations of the Stability Property for Nonautonomous Linear Neutral Fractional Systems
with Distributed Delays, Mathematics, Vol. 10 (2022), No. 15, 2642.
https://doi.org/10.3390/mathl10152642
https://www.webofscience.com/wos/woscc/full-record/WQOS:000839847100001
https://www.scopus.com/pages/publications/85136790391?origin=resultslist

(Web of Science, IF 2022 = 2.4 — Q1), (SCOPUS, SJR 2022 = 0.446 - Q2)
Abstract: In the present paper, sufficient conditions are obtained under which the Cauchy problem for a
nonlinearly perturbed nonautonomous neutral fractional system with distributed delays and Caputo type
derivatives has a unique solution in the case of initial functions with first-kind discontinuities. For this
system, by applying a formula for the integral presentation of the solution of the nonhomogeneous linear
neutral fractional system, we found some additional natural conditions to ensure that from the global
asymptotically stability of the zero solution of the linear part of the nonlinearly perturbed system, global
asymptotic stability of the zero solution of the whole nonlinearly perturbed system follows.

Contributions:

> Existing stability-preservation results for autonomous neutral fractional systems with
concentrated delays are extended to a more general nonautonomous setting with distributed
delays and Caputo-type fractional derivatives.

> Sufficient conditions are established for existence and uniqueness of solutions to the
corresponding Cauchy problem in the case of discontinuous initial functions with first-kind jumps.

> Using an integral representation formula for the nonhomogeneous linear neutral fractional
system (with zero initial condition), natural and verifiable conditions are derived ensuring that
global asymptotic stability of the zero solution of the linear part implies global asymptotic
stability of the zero solution of the full nonlinearly perturbed system.

> The analysis systematically accounts for the interaction between concentrated delays in the
neutral term and the lower terminal of the fractional derivative, including the cases when this
terminal acts as a regular or irregular jump point of the initial function, this provides a refined
stability-transfer mechanism specific to nonautonomous fractional systems with distributed
delays.
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3. Kiskinov, H.; Madamlieva, E.; Zahariev, A. Hyers—Ulam and Hyers—Ulam—Rassias Stability for
Linear Fractional Systems with Riemann—Liouville Derivatives and Distributed Delays. Axioms, Vol. 12
(2023), No. 7, 637.

https://doi.org/10.3390/axioms 12070637.
https://www.webofscience.com/wos/woscc/full-record/WQOS:001034967300001
hitps://www.scopus.com/pages/publications/85 166439783 ?origin=resultslist

(Web of Science, IF 2022: 2.0 - 02), (SCOPUS, SJR 2022 0.388)

Abstract: The aim of the present paper is to study the asymptotic properties of the solutions of linear
fractional systems with Riemann—Liouville-type derivatives and distributed delays. We prove under
natural assumptions (similar to those used in the case when the derivatives are first (integer) order) the
existence and uniqueness of the solutions in the initial problem for these systems with discontinuous
initial functions. As a consequence, we also prove the existence of a unique fundamental matrix for the
homogeneous system, which allows us to establish an integral representation of the solutions to the
initial problem for the corresponding inhomogeneous system. Then, we introduce for the studied systems
a concept for Hyers—Ulam in time stability and Hyers—Ulam—Rassias in time stability. As an application
of the obtained results, we propose a new approach (instead of the standard fixed point approach) based
on the obtained integral representation and establish sufficient conditions, which guarantee
Hyers—Ulam-type stability in time. Finally, it is proved that the Hyers—Ulam-type stability in time leads
to Lyapunov stability in time for the investigated homogeneous systems.

Contributions.

> Under assumptions comparable to those used in the integer-order case, existence and uniqueness
of solutions to the initial problem for linear fractional systems with Riemann—Liouville
derivatives and distributed delays are established, including for discontinuous initial functions
with finitely many jumps.

> New notions of Hyers—Ulam stability in time and Hyers—Ulam—Rassias stability in time are
introduced for the considered class of fractional systems.

> A stability analysis is developed based on the obtained integral representation of solutions,
providing an alternative to standard fixed-point approaches and ensuring broad applicability in
linear settings.

> [t is rigorously shown that Hyers—Ulam stability in time implies Lyapunov stability in time for the
corresponding homogeneous systems.

4. Kiskinov, H.; Madamlieva, E.; Veselinova, M.; Zahariev, A. On Variation of Constant Formulae
for Linear Fractional Delayed System with Lebesgue Integrable Initial Conditions, AIP Conference
Proceedings, Vol. 2939 (2023), No. 1,
https://doi.org/10.1063/5.0178529
hitps://www.scopus.com/pages/publications/85 1802897362 origin=resultslist

(SCOPUS, SJR 2023 =0.152)

Abstract: In the present work is considered the Cauchy (initial) problem (IP) for a linear delayed system
with derivatives in Caputo’s sense of incommensurate order, distributed delays and locally Lebesgue
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integrable initial functions. For this IP is studied the important problem of existence a formula of
variation of constants. The obtained results extend the corresponding ones in the particular cases of
fractional systems with constant and variable delays. The proposed conditions are almost the same as the
conditions which guarantee the same result in the case of linear differential equations with distributed
delays with integer order of differentiation.

Contributions:

> The classical variation-of-constants methodology for delayed differential systems is extended to
linear fractional systems with Caputo-type derivatives of incommensurate order and distributed
delays.

> An integral representation of solutions is derived for the corresponding initial problem under
weak regularity assumptions on the initial data, including locally Lebesgue integrable and locally
bounded initial functions.

> The proposed conditions closely parallel those known from the integer-order theory, thereby
clarifying the structural similarities and highlighting genuinely fractional features caused by the
presence of fractional derivatives.

5. Agarwal, R. P.; Madamlieva, E. Analysis of Mild Extremal Solutions of Fractional Nabla
Delayed  Difference  Equations. =~ Mathematics,  Vol. 13 (2025),  No. 8, 1321
hitps.//doi.org/10.3390/mathl13081321
hitps://www.webofscience.com/wos/woscc/full-record/WQOS:001475508800001
https ://www.scopus.com/pages/publications/105003702122?origin=resultslist

(Web of Science, IF 2024 = 2.2 — Q1), (SCOPUS, SJR 2024 = 0.498 - O2)

Abstract: This study investigates extremal solutions for fractional-order delayed difference equations,
utilizing the Caputo nabla operator to establish mild lower and upper approximations via discrete
fractional calculus. A new approach is employed to demonstrate the uniform convergence of the
sequences of lower and upper approximations within the monotone iterative scheme using the summation
representation of the solutions, which serves as a discrete analogue to Volterra integral equations. This
research highlights practical applications through numerical simulations in discrete bidirectional
associative memory neural networks.

Contributions:

> A monotone iterative method of Lakshmikantham based on coupled mild lower and upper
solutions is developed for Caputo nabla fractional delayed difference equations.

> A new analytical framework is established to prove uniform convergence of successive
approximation sequences, relying on discrete Volterra-type summation representations and
fundamental tools of real and functional analysis.

> The influence of the fractional orders on the behaviour of solutions is investigated through
numerical experiments, illustrating the theoretical findings.

> The applicability of the proposed approach is demonstrated on discrete neural network models,
including bidirectional associative memory (BAM) structures, serving as illustrative examples of
structured discrete dynamical systems.

In addition to the contributions in the field of fractional differential equations, two of the papers included
in this group are devoted to applications of mathematics. One of these papers places particular emphasis
on statistical methods, including elementary statistical techniques, applied to the analysis of local
election results. The study aims to identify quantitative patterns, structural characteristics, and
observable tendencies in electoral data, thereby contributing to a clearer understanding of the processes


https://doi.org/10.3390/math13081321
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underlying political and economic dynamics at national and regional levels. Furthermore, another paper
addresses errors arising in computer algorithms used for solving computational problems in
mathematical analysis and matrix algebra. Such errors are of particular importance in real-time or
safety-critical applications, where numerical inaccuracies may lead to significant material losses or
other serious adverse consequences.

6. Konstantinov, M.M.; Petkov, P.H.; Madamlieva, E.B. Brute Force Computations and Reference
Solutions. Foundations, Vol. 5 (2025), No. 7.
https://doi.ore/10.3390/foundations5010007
https://www.webofscience.com/wos/alldb/full-record/RC: 139630698 S24
(Web of Science, Research Commons)

Abstract: In this paper, we consider the application of brute force computational techniques (BFCT5) for
solving computational problems in mathematical analysis and matrix algebra in a floating-point
computing environment. These techniques include, among others, simple matrix computations and the
analysis of graphs of functions. Since BFCTs are based on matrix calculations, the program system
MATLAB® is suitable for their computer realization. The computations in this paper are completed in
double precision floating-point arithmetic, obeying the 2019 IEEE Standard for binary floating-point
calculations. One of the aims of this paper is to analyze cases where popular algorithms and software fail
to produce correct answers, failing to alert the user. In real-time control applications, this may have
catastrophic consequences with heavy material damage and human casualties. It is known, or suspected,
that a number of man-made catastrophes such as the Dharhan accident (1991), Ariane 5 launch failure
(1996), Boeing 737 Max tragedies (2018, 2019) and others are due to errors in the computer software
and hardware. Another application of BFCTs is finding good initial guesses for known computational
algorithms. Sometimes, simple and relatively fast BFCTs are useful tools in solving computational
problems correctly and in real time. Among particular problems considered are the genuine addition of
machine numbers, numerically stable computations, finding minimums of arrays, the minimization of
functions, solving finite equations, integration and differentiation, computing condensed and canonical
forms of matrices and clarifying the concepts of the least squares method in the light of the conflict
remainders vs. errors. Usually, BFCTs are applied under the user’s supervision, which is not possible in
the automatic implementation of computational methods. To implement BFCTs automatically is a
challenging problem in the area of artificial intelligence and of mathematical artificial intelligence in
particular. BFCTs allow to reveal the underlying arithmetic in the performance of computational
algorithms. Last but not least, this paper has tutorial value, as computational algorithms and
mathematical software are often taught without considering the properties of computational algorithms
and machine arithmetic.

Contributions:

> Numerical errors in floating-point computations are analysed in the context of computational
problems in mathematical analysis and matrix algebra, with emphasis on real-time and
safety-critical applications.

> Failure cases in widely used algorithms and software are identified and discussed as potential
sources of undetected incorrect outputs.

> Brute-force computational techniques are demonstrated as reliable tools for validation and for
constructing reference solutions and robust initial guesses.

7. Konstantinov, M.; Boneva, J.; Pavloff, J.; Konstantinov, S.; Madamlieva, E. Mathematics of the
2023 Local Elections in Bulgaria, International Journal of Applied Mathematics, Vol. 36 (2023), No. 6,
865-883 ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)
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http://dx.doi.org/10.12732/ijam.v36i6.9
https://www.scopus.com/pages/publications/851918302162origin=resultslist
(SCOPUS, SJR 2024 = 0.304 - 03)

Abstract: The paper is devoted to the mathematical aspects of the nationwide local elections held in
Bulgaria on October 29 and November 5, 2023. In particular Pearson correlation between voting for
municipal mayors and municipal councilors in large municipalities is analyzed. Mobilization coefficients
of candidates are introduced and studied for both local and presidential elections. Eligibility margins of
independent candidates, reversals in runoffs and paradoxes in local elections are also studied. Most of
these issues are considered for the first time. Thus the aphorism “Elections are cross point of law and
mathematics” is illustrated.

Contributions:
> Statistical and mathematical methods, including elementary statistical techniques, are applied to
the analysis of local election data in Bulgaria in order to extract quantitative patterns and
structural characteristics.
> The results contribute to the identification of observable tendencies in electoral dynamics and
support an evidence-based understanding of underlying political and socio-economic processes at
national and regional levels.

II. Textbooks

Ekaterina Madamlieva, Mihail Konstantinov, Juliana Boneva, Petko Petkov, DERIVATIVES,
INTEGRALS AND DIFFERENTIAL EQUATIONS (WITH MATLAB® EXAMPLES) (in Bulgarian).

ISBN 978-954-724-191-6. University of Architecture, Civil Eng. and Geodesy, Sofia, 2026. Print: "St.
Kliment Ohridski" University Press. unipress.bg

This book is a thoroughly revised and substantially expanded edition of a textbook originally written by
the second author, with a particular emphasis on integrals. It presents definitions, fundamental results,
and computational techniques for both indefinite and definite integrals, and examines integrals of
rational, irrational, and transcendental functions. A major addition is the inclusion of material on
ordinary differential equations, fractional derivatives, fractional integrals, and fractional differential
equations.

Special attention is devoted to integration using mathematical software systems such as MATLAB® and
Mathematica. The Mathematica system, created by Stephen Wolfram, together with the freely accessible
WolframAlpha, is introduced. MATLAB®, developed by Cleve Moler and John Little, is likewise
presented; it is based on matrix algorithms designed for the processing of matrices of moderate size, as
typically encountered in engineering applications.

In the exposition of definite integrals, the Newton integral is adopted as the fundamental concept, owing
to its clarity and broad applicability to functions of practical relevance in engineering. Various
definitions of the definite integral are discussed, including the Newton, Riemann, Darboux, Stieltjes,
Lebesgue, Daniell, Haar, Henstock—Kurzweil, and Khinchin integrals. This diversity of approaches
expands the class of integrable functions and may simplify computation, since a given function may be
integrable in one sense but not in another, or one definition may be more suitable for practical
calculation.
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The book is organised into sixteen chapters. Chapter I provides an introduction, outlining the motivation
and objectives of the work, while Chapter 2 introduces essential notation, including sets, functions,
derivatives, differentials, primitives, integrals, and total functions. Chapters 3 to 11 address limits,
continuity, derivatives, numerical and symbolic differentiation, Taylor polynomials, and a detailed study
of the principal classes of integrals—Newton, Riemann, Stieltjes, Lebesgue, and Ito—with applications
implemented in MATLAB® and WolframAlpha. The properties and computational techniques associated
with various classes of functions, together with practical integration methods, are examined. Chapter 12
is devoted to symbolic and numerical integration, illustrated by practical examples employing
computational systems.

Chapter 13 presents a systematic treatment of ordinary differential equations, including fundamental
definitions, existence and uniqueness theorems, singular solutions, boundary value problems, vector
equations, operator formulations, and Sturm—Liouville problems, using both analytical and
computational approaches, with practical implementation in MATLAB®.

Chapter 14 introduces the theory of fractional calculus, presenting the principal definitions, properties,
and applications of fractional integrals and derivatives. Particular attention is given to the historical
development of the subject and to special functions, including Euler’s gamma and beta functions and the
Mittag—Leffler function. Applications are discussed such as Abel's integral equation, viscoelastic models,
electrical transmission lines, electrochemical processes, biological systems, fractional diffusion
equations, control theory, and fractional operators in physics and Lagrangian mechanics.

Chapter 15 is devoted to fractional differential equations, covering Laplace transforms, Cauchy
problems, existence and uniqueness of solutions, linear and nonlinear equations involving Caputo
derivatives, global and local solutions, comparisons of initial value problems, and methods of successive
approximations. Homogeneous and non-homogeneous linear equations, as well as systems of
commensurate and incommensurate fractional order, are also examined. Classical methods from the
theory of ordinary differential systems are adapted to the fractional setting, and numerous numerical
examples and exercises are provided.

The final chapter is devoted to practical applications of MATLAB® and Mathematica for symbolic and
numerical computation. The book is intended for university students and professionals in technical and
economic fields and may serve as a textbook for courses in mathematical analysis. No knowledge beyond
the standard school mathematics curriculum is required; however, basic familiarity with polynomials,
functions, limits, and derivatives is assumed, with formal definitions provided in the text. Some exercises
require knowledge at the level of a first-year university mathematics course at technical institutions. The
style of the book is intended to be that of “a book for reading”, with the aim of making advanced topics
accessible to a broad readership.

ASSIST. PROF. EKATERINA BORISOVA LAZAROVA, PHD
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