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8.1. Andreev A. B., Racheva M. R. A Method for Linearization of a Beam Problem, Lecture Notes i

Computer Sciencel0187, pp. 180-186, 2017. ISSN: 0302-9743

Linearization of quadratic fourth-order Sturm-Liouville problems

Abstract. The bending vibrations of an elastic shaft under action of compression are considered.
Taking into account the beam torsion, the eigenparameter appears nonlinearly into the model fourth-
order differential equation. We propose an approach for avoiding this nonlinearity using an
appropriate mixed formulation and thus some variational numerical methods could be applied in a
standard way. The possibility for symmetrization of the weak mixed formulation and corresponding
finite element analysis are presented. Different matrix structures related to the proposed approach
and its finite element implementation are discussed. Finally, we illustrate the method by numerical

example.

JIuHeapu3anusa Ha KBaApaTu4Ha 3aaa4a Ha LlypMm-JInyBuII OT 4eTBBPTH pel

Pe3rome. Pasmiiexnar ce BuOpauuure Ha OrbBaHe Ha €ACTHYEH BaJl MOJ] Bb3CHCTBHUETO HAa HATHUCK.
Karo ce B3eMe mpeaBH yCyKBaHETO Ha Tpenara, cOOCTBEHaTa CTOMHOCT Ce MOsBSBa HEMMHEHHO B
MOJIETHOTO AM(epeHlnatHo ypaBHEHUE OT 4eTBbpTH pea. Ilpeanara ce momaxos 3a u30srBaHe Ha
Ta3M HEIMHEHHOCT, KaTo Ce M3IO0JI3Ba MOAXOIAIIA CMeceHa (POPMYIIMPOBKA U 110 TO3U HAUMH HSKOU
BApUALlMOHHU YHCJIEHU METOIM MOrar Ja ce Ipwiarar o cTaHgapreH HauuH. lIpencraBena e

BB3MO)KHOCTTA 32 CHMETpPU3MpaHe Ha ciabara cMeceHa (OPMYIHpPOBKA M CHOTBETHHS aHAIHM3 Ha




Kpaifuute enemeHTH. OOCHXKIAT Ce pa3IMYHU MATPUYHU CTPYKTYPHU, CBBP3aHH C HPEIJIOKECHUS
MOJIXO/ U MIpUJIaraHeTo My B 00JIaCTTa Ha KpailHuTe eneMeHTd. Hakpast MeTonbT ce WiIrocTpupa upes

YHCIIEH IPUMEp.

8.2. Andreev A. B., Racheva M. R. Finite Element Approximation for the Sturm-Liouville Problem
with Quadratic Eigenvalue Parameter, Studies in Computational Intelligence 902 SCI (2021), pp. 368-
375. ISSN: 1860-949X

Linearization of quadratic second-order Sturm-Liouville problems

Abstract. The eigenvalue problem considered in this paper contains both spectral parameter A as
well as A%. A method for linearization is presented and finite element approximation is used. Error
estimate of eigenpairs is proved. Computational aspects for more general problems in this type are

discussed. Finally, for the purpose of illustration numerical implementation is given.

JIn"eapu3anusa Ha KBaaApaTu4Ha 3axa4ya Ha llypm-JInyBua or BTOpH pen

Pe3lome. 3amauata 3a cOOCTBEHHMTE CTOMHOCTH, pasIIeKIaHa B Ta3d CTaTUfA, ChIbp)Ka KaKTO
CIIEKTpajJieH mapaMeThp A, Taka u A% IlpencraBeH e meron 3a JnMHeapu3anus W € M3MOJI3BaHA
arpoKCHMAIMs IO METOola Ha KpailHuTe eneMeHTH. Jloka3aHa € OLEHKAaTa Ha TPEIIKUTE Ha
CcOOCTBEHUTE CTOMHOCTH M coOcTBeHUTE (PyHKIMH. OOCHICHM ca W3YUCIUTEITHH acleKTH 3a I0-

06H_II/I 3aaa4M OT TO3U THII. HaKpa;I, C WIIOCTpaTHBHA 1ICJI, € JaACHA YHUCJIICHA pCain3alus.

8.3. Andreev, A. B., Racheva, M. R. On Some Quadratic Eigenvalue Problems. Lecture Notes in
Computer Science (including subseries Lecture Notes in Artificial Intelligence and Lecture Notes in
Bioinformatics), 2024, 13952 LNCS, pp. 455-462. ISSN: 0302-9743

Linearization of quadratic second- and fourth-order Sturm-Liouville problems

Abstract. In a number of second- and fourth-order boundary value problems the spectral parameter
A appears quadratically as well as linearly. The paper deals with eigenvalue problems of this type.
Here, an approach for linearization is proposed for both second- and fourth-order problems. By
suitable substitution, a variational system is obtained in which spectral parameter A appears only
linearly but not quadratically. Theoretical and computational aspects are considered. Combining
linearization and the mixed method for fourth-order problems is also discussed. Finally, numerical
results are presented.
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JIn"eapu3anusa Ha KBaaApaTu4Hy 3a1a4u Ha [Ilypm-JInyBui oT BTOpH H 4eTBLPTH pel

Pe3tome. B penniia rpaHnyHYU 3a/1a49¥ OT BTOPH M Y€TBBPTH PEJl CIIEKTPATHUAT MapaMeThp A y4acTBa
KaKTO KBaJpaTU4YHO, TaKa M JIMHEWHO. B crarusara ce pasmiexaar 3agadu 3a COOCTBEHHU CTOMHOCTH OT
to3u TuIl. llpennoxeH e moaxoi 3a JIMHeapu3alus 3a 3a/aud OT BTOPH U YETBBbPTU pen. Upes
MOJIXO/ISAIIN TIOJIaraHusl Ce ToJy4yaBa BapUallMOHHA CHCTEMa, B KOSATO CIIEKTPATHUAT MapaMeThp A ce
MOSIBSIBA JIMHEWHO, HO HE M KBaJpaTW4yHO. PasriegaHu ca TEOPETUYHW W W3YMCIUTEIHH ACTCKTH.
KomOuHMpaneTo Ha TuHeapu3amusa U CMECEH METOT 3a 3aJ1a4H OT YETBHPTH PEJl CHIIO € Pa3IyIeIaHo.

Haxkpas ca npeacTaBeHM YUCIIEHU PE3YNITATH.

8.4. Andreev, A.B., Racheva, M.R., Stoyanova, R.A. (2025). Mixed Finite Element Method Applied
to Sixth-Order Eigenvalue Problem. In: Slavova, A. (eds) New Trends in the Applications of
Differential Equations in Sciences. NTADES 2024. Springer Proceedings in Mathematics & Statistics,
vol 488, 291-299. ISBN: 978-3-031-83397-7

Numerical implementation of sixth-order eigenvalue problem by linear finite elements

Abstract. This work is devoted to sixth-order ordinary differential eigenvalue problems. Variational
aspects are considered and discussed. The main focus is on mixed finite element formulation.
Computational aspects and numerical implementation are also presented. Numerical results for a

sixth-order model problem are given.

Yucnosa peaqn3anus Ha 3a1a4a 32 COOCTBEHH CTOMHOCTH OT LIECTH peA Ype3 JMHEHHU KpaiiHu

CJICMCHTH

Pe3tome. Ta3u cratus € MOCBeTeHA Ha OOMKHOBEHU IU(EpEeHIMATHU 3aJadd 3a COOCTBEHHU
CTOMHOCTH OT ImecTH pena. Pasmiexxaar ce u ce oOCHXKAAT BapualMOHHU acrekTd. OCHOBHO
BHIUMaHHE € OTJCNCHO Ha cMeceHara (GOpPMYIMpPOBKAa IO METOlAa Ha KpalHHUTE EJIEMEHTH.
[IpencTaBenu ca CHIIO W3YUCIUTEIHH AaCMEKTH M YHMCIOBAa peanu3anus. JajeHu ca ChII0 YHCICHH

pe3yaTaTy 3a MOJICITHA 33J1aua OT IIECTH PEl.




IMyéauxanuu B Scopus, Web of Science

8.5. Andreev A. B., Racheva M. R. On the Numerical Solutions of Eigenvalue Problems in Unbounded
Domains, Lecture Notes in Computer Science 4310, pp. 500-507, 2007. ISSN: 0302-9743

Conforming method for approximation of eigenpairs in unbounded domains

Abstract. The aim of this study is to propose a procedure for coupling of finite element (FE) and
infinite large element (ILE). This FE/ILE method is applied to the second-order self-adjoint
eigenvalue problems in the plane. We propose a conforming method for approximation of eigenpairs

in unbounded domains. Finally, some numerical results are presented.

Kondopmen MeTon 3a npubankaBaHe Ha COOCTBEHNUTE IBOWKHA B HEOTPaHU4YEeHA 00J1acT

Pesrome. Llenta Ha TOBa U3CiIeABaHE € J1a C€ MPEAJIOKHU MPOLIETYpa 3a CBbP3BaHE Ha KPAeH €JIEMEHT
u Oe3KpaifHO ToisM elleMeHT. To3u MeTOo/ € MPUIIOKEH KbM CaMOCHpPErHaTH 3ajjadd 3a COOCTBEHU

CTOMHOCTH OT BTOpHM pel B paBHUHaTa. lIpeaniokeH e MeToj 3a MpUOIMKaBaHEe Ha COOCTBEHUTE

JBOWKH B HeorpaHndeHu obnactu. Hakpas ca mpencraBeHn HIKOU YHCIEHHU PE3yJTaTH.

8.6. Larsson S., Racheva M., Saedpanah F. Discontinuous Galerkin method for an integro-differential
equation modeling dynamic fractional order viscoelasticity, Computer Methods in Applied Mechanics
and Engineering, Volume 283, 2015, pp. 196-209. ISSN: 0045-7825

Discontinuous Galerkin method for integro-differential equation with a Mittag-Leffler type

convolution kernel

Abstract. An integro-differential equation, modeling dynamic fractional order viscoelasticity, with a
Mittag-Leffler type convolution kernel is considered. A discontinuous Galerkin method, based on
piecewise constant polynomials, is formulated for temporal semidiscretization of the problem.
Stability estimates of the discrete problem are proved, that are used to prove optimal order a priori

error estimates. The theory is illustrated by a numerical example.

IIpexbcHatr Mmetoa HA ['aIbOPKHUH 32 MHTErPO-AU(EPEHIHUAIHO YPABHEHHE ¢ KOHBOJIIOIHOHHO

siapo ot Tun Murar-Jleduiep

Pe3rome. Pasmiexxna ce  uHTErpo-nuepeHIHalHO  ypaBHEHHE, MOACTHUpAII0  JUHAMUYHA
BHCKOEIACTUYHOCT OT JpOOEH peA, C KOHBOJIOIMOHHO sApo OT Tuma Ha Murar-Jledmep.

[IpexbcHatusAT mMeTos Ha anbopkuH, 6a3upaH HA MO YaCTH KOHCTAHTHU TOJIMHOMH, € (HOpMyIIUpaH



http://arxiv.org/find/math/1/au:+Larsson_S/0/1/0/all/0/1
http://arxiv.org/find/math/1/au:+Racheva_M/0/1/0/all/0/1
http://arxiv.org/find/math/1/au:+Saedpanah_F/0/1/0/all/0/1
http://www.sciencedirect.com/science/journal/00457825
http://www.sciencedirect.com/science/journal/00457825
http://www.sciencedirect.com/science/journal/00457825/283/supp/C

3a BpeMeBa IMOJYAMCKpeTH3alus Ha 3anadara. Jloka3aHuM ca OLEHKM Ha YCTOMYMBOCTTAa Ha
JUCKpETHAaTa 3ajJaua, KOUTO CE€ M3MOJ3BAaT 3a JOKa3BaHE HA ANPHOPHU OLIEHKHM Ha TPEIIKUTE OT

ontumalieH pen. TeopusTa € HIIOCTpUpPaHA C YHCIIOB ITPHMED.

8.7. Andreev A. B., Racheva M. R. The Effect of a Postprocessing Procedure to Upper Bounds of the
Eigenvalues, Lecture Notes in Computer Science 8962, pp. 279-286 , 2015. ISSN: 0302-9743

Postprocessing technique by means of conforming and nonconforming finite elements

Abstract. This paper presents a postprocessing technique applied to second- and fourth-order
eigenvalue problems. It has been proved that this approach always ensures asymptotically upper
bounds for corresponding eigenvalues. The main goal could be formulated as follows: if
nonconforming finite elements are used giving lower bounds of eigenvalues, then the presented
algorithm is a simple approach for obtaining two-sided bounds of eigenvalues; if conforming finite
elements are used by origin, the postprocessing algorithm gives improved approximations of the
eigenvalues, which remain asymptotically greater than the exact ones.

Some different aspects of the method applicability are also discussed. Finally, computer based

implementations are presented.

AnoCTepHOPHA TEXHUKA MOCPEACTBOM KOHPOPMHYU M HEKOH()OPMHHU KPAlHU eJIeMEHTH

Pe3tome. Ta3u cratusi mpencTaBsl anocTepUOpHA TEXHMKA, MpUjlaraHa KbM 3a/1aud 32 COOCTBEHM
CTOMHOCTM OT BTOpPU M YETBBPTU pel. JlokazaHo €, 4ye TO3M MOAXOA BHHAark OCUTYypsiBa
ACHUMIITOTUYHO TOPHU I'PAaHUIIM 332 CbOTBETHUTE COOCTBEHM CTOHHOCTH. OCHOBHATa IIeJ MOXE Ja ce
(dbopmynupa 1o cieJHUs HAYMH: aKO C€ M3I0J3BaT HEKOH(POPMHU KpaliHU €JIeMEHTH, JaBallyl JOJIHU
IpaHUIM HAa COOCTBEHUTE CTOMHOCTH, TO MPEICTABEHUAT AJITOPUTHM € IMPOCT MOIXO0/ 32 MOJTyYaBaHe
Ha JIBYCTpaHHH T'PaHMIM Ha COOCTBEHUTE CTOMHOCTH; aKO IMbPBOHAYAIHO CE M3MOI3BAaT KOH(POPMHHU
KpailHU €JIEMEHTH, TO allOCTEPUOPHUSAT aJITOPUTHM JjaBa MOA0OPEHH NPUOIHKEHHUS Ha COOCTBEHUTE
CTOIHOCTH, KOUTO OCTAaBaT ACUMIITOTUYHO MO-TOJIEMU OT TOUHUTE CTOHHOCTH.

JIMcKyTHpaHM ca pa3jMYHU aclleKTH Ha MNPUIOKHMMOCTTa Ha Merona. Hakpas ca mpexncraBeHH

KOMITIOTBPHH peaIU3aLiH.




8.8. Andreev A. B., Racheva M. R. On a Type of Nonconforming Morley Rectangular Finite Element,
Lecture Notes in Computer Science 8962, pp. 287-294, 2015. ISSN: 0302-9743

Rectangular variant of Morley finite element applied to fourth-order elliptic problems

Abstract. In the recent years, the construction, analysis and application of nonconforming finite
elements have been an active research area. So, for fourth-order elliptic problems conforming finite
element methods (FEMs) require C'—continuity, which usually leads to complicated implementation.
This drawback could be surmounted by using nonconforming methods. These FEMs have been
widely applied in computational engineering and structural mechanics. This paper deals with
rectangular variants of the Morley finite elements. Beside Adini nonconforming finite element, they
can be used for plates with sides parallel to the coordinate axes, such as rectangular plates. The
applicability of different types of Morley rectangles applied for fourth-order problems is also
discussed. Numerical implementation and results applied to plate bending problem illustrate the

presented investigation.

qulflplfl'bl"'b.]'[eH BAPHUAHT HA KPaeH €JIEMECHT Ha MOpJII/I 3a ¢JIMIITUYHHU 321a49M OT Y€TBBPTH pel

Pe3rome. [Ipe3 mocneanuTe TroIMHU KOHCTPYHPAHETO, aHATU3BT U MpPUTIAraHeTO Ha HEKOH(POPMHHU
KpallHU €JIeMEHTH € OOCKT Ha MHTEH3MBHHM HayyHU H3cieqBaHus. Taka Hampumep, Npu eIUNTUYHU
3alaud OT YETBBPTH pefA, KoHpopmMHUTE Meronu Ha KpaitHute enemeHTH (MKE) wusucksar
C'—HemnpeKbCHATOCT, KOETO OOWKHOBEHO BOAM JO HM3UMCIUTENIHU TpynHOCTH. ToBa 3arpyaHeHHE
MOXe na Opae mpeomosstHo upes m3noisBaHe Ha HekoHGopmHM MKE. Tesm MKE ca mupoxo
MpWIaraHu B WHXEHEPHUTE MpPEeCMATaHUS M OCOOCHO B CTPYKTypHaTa MexaHHuka. B HacTosmiara
CTaTus Ce pasmIekAar IPaBOBI'BIHUA BAPUAHTH HA KpailHuTe enemeHTH Ha Mopmu. Hapen ¢
HEKOH(OPMHUTE KpalfHU €JIeMEHTH Ha AJMHH, T€ Morar Ja ObJaT M3MOJI3BAHHU 32 3a/1aud 32 IJI0YU
CbC CTpaHHW, YCHOPEOHM Ha KOOPAMHATHUTE OCH, Karo HampUMEpP NPaBOBI'BIHU IIJIOYM.
[IpunoxkxuMocTTa Ha Pa3lIMYHU €JIEMEHTH OT THMa Ha HEKOH()OPMHHU MpaBOBIBIHU €JIEMEHTH Ha
Mopau 3a 3aa4u OT YETBBPTH el ChILIO c€ JUCKyTUpa. UucioBa peanusanus U peE3yiaTaTd BbPXY

3aa4a 3a Or'bBaHC HA I1JI0Ya UWIKOCTPUPAT MPCACTABCHOTO U3CJIICABAHC.

8.9. Andreev A. B., Racheva M. R. A new algorithm for two-sided eigenvalue approximation, Comp.
rend. Acad. bulg. Sci. 70(9), pp. 1207-1214, 2017. ISSN 1310-1331

Postprocessing procedure base on nonconforming interpolant of a conforming finite element

solution




Abstract. The paper presents an approximation from below and above for eigenvalues of second-
order elliptic operator. It is achieved by using appropriate combination of two finite element
functional spaces. The simplicity of our algorithm is that in order to get an eigenvalue approximation
from below it is only sufficient to interpolate the already obtained finite element solution. Here the
implementation of the algorithm is also highlighted. Numerical example which demonstrates the
proposed algorithm is also presented.

AmnocTepHOpHa TpoOLEAypa OCHOBAaHA HAa HEKOH(GOPMEH WHTEPNOJAHT Ha KOH(OPMHO

KpaiiHOEJIEeMEHTHO pelleHue

Pe3tome. B crarusita e npeacraBeHo NpUOIMIKEHHE OTIO0Y U OTTOpe 3a COOCTBEHUTE CTOMHOCTH Ha
SJIIUNITUYEH OMepaTop OT BTOPH pel. To € MOCTUTHATO Ype3 U3IMOJI3BaHe Ha MOAXOAAIa KOMOUHAIUS
OT 1Be (YHKIIMOHATHH KpaiHOEJIEMEHTHHU IpocTpaHcTBa. [IpocroTara Ha anropuTpma ce ChCTOU B
TOBa, Y€ 3a J]a C€ MONyYH AMPOKCHMAIIUS HA COOCTBEHATa CTOMHOCT OTJONY, € JOCTaThYHO CaMo Ja
CE€ HMHTEpPHOJIMpa BEYEe IOJYYECHO pEIICHHE Ha KpahHHS e€IeMeHT. TyK € JeTalllIM3upaHo u
MpUJIaraHeTo Ha ajaropurbma. [IpencraBeH € v YUCIIEeH MpUMep, KOWTO JEMOHCTpHUpa MPEIIOKEeHUs

AJITOPUTHM.

8.10. Andreev A. B., Racheva M. R. Interpolated finite element method for some fourth-order elliptic
problems, Dynamic Systems and Applications, 27, No. 2 (2018), pp. 423-444. ISSN 1056-2176

Interpolated finite element method of ultraconvergent type for fourth-order elliptic problems

Abstract. We introduce nonstandard interpolated finite elements providing better accuracy for a
fourth-order elliptic boundary value problems, as well as to the biharmonic eigenvalue problems.
The term "ultraconvergence” indicates that the convergence rate is at least two orders higher than the
optimal global rate. This method is a variant of a postprocessing procedure when the known finite
element solution is used. Moreover, a posteriori error estimates of global ultraconvergent type are
derived. The presented approach is applicable for the general rectangular finite element meshes.

Some numerical results illustrate the efficiency of the proposed algorithm.

MeTton Ha MHTEPNOJIMPAHM KPaiiHM eJleMEeHTH OT THI YJATPACXOAUMOCT 32 eJMINTHYHHU 3a1a4U

OT YeTBBPTHU pej

Pesrome. BbBexaar ce HeCcTaHIApTHU WHTEPIIOJIMPAHU KPAaWHU €JIEMEHTH, KOUTO OCHUTypsBar IIO-

;[06pa TOYHOCT 3a CJIUIITHUYHU T'PAHUYHH 3aa4d OT YCTBBPTU PCHA, KAKTO U 34 6HX3.pMOHI/I‘IHI/IT€




3aJa4l 3a COOCTBEHHM CTOMHOCTH. TEpMHUHBT ,,YATPACXOAMMOCT IOKa3Ba, Y€ CKOPOCTTa Ha
CXOAMMOCT € IOHE C [Ba MOpsAbKa IO-BHCOKAa OT ONTHMajiHara. To3uW MeToJ € BapuaHT Ha
arocTepropHa Mpoleaypa, Mpu KOsTO Ce U3MO0I3Ba Beue HaMEPEHO MPUOIMKEHO KpaitHOeIeMEHTHO
peuienue. M3BeneHH ca amoCTEpUOPHU OLEHKM Ha TPEIIKUTE OT MoOajeH yATPacXOIsll THI.
[IpencTaBeHUAT MOIXOJ € MPUIIOKHUM 332 IPABOBI'BIHU KPAaHHOEIEMEHTHH MPEXH OT Hai-00II THIL.

Hsixoun dncinenu pe3yaraTi WIroCcTpupaT epeKTUBHOCTTA Ha MPEIOKEHUS AITOPUTHM.

8.11. Racheva M. R. Seven-point finite element of integral type applied to conforming-nonconforming
method, International Journal of Differential Equations and Applications 19.1 (2020). ISSN: 1314-6084

Seven-point finite element of integral type and its application

Abstract. The paper deals with integral variants of a seven-point triangular finite element. This is an
enriched quadratic element constructed by adding a non-negative basis bulb-function which vanishes
on the element boundary. The polynomial space which seven-point element uses is

P, + span{x®y + xy*} . The main goal here is to determine two-sided bounds of eigenvalues for a

second-order elliptic operator. The method consists of finite element solving of the problem by
means of seven-point conforming element and then constructing an nonconforming interpolant of the
approximate conforming eigendunctions. Thus, solving only once the eigenvalue problem, we get
upper and lower bounds for the exact eigenvalues. Furthermore, the fact that the nonconforming
interpolants uses the nodal values of the conforming approximate eigenfunctions gives an obvious
computational advantage. Finally, numerical experiments confirming the efficiency of the proposed
algorithm are also provided.

Ce)leM-TO‘lROB Kpa€H ¢JIEMEHT OT MHTEIrPpaJI€cH TUII H HETOBU MPUJIOKCHUA

Pesrome. B crarudra ce pasmiekgar MHTErpajHM BApUAHTH HAa CEAEMTOYKOB TPUBI'BIEH KpacH
eneMeHT. ToBa e oborareH KBaJpaTHUeH €JIEMEHT, KOHCTPyHpaH 4pe3 J00aBsiHe Ha HEOTpUIIATEIIHA
0a3oBa (yHKIMS, KOSTO C€ aHylupa BbpXy IpaHUllaTa Ha KpallHus eneMeHT. llonmHOMuanIHOTO

IIPOCTPAHCTBO, KOETO CEHAEMTOYKOBHUST €IEMEHT W3MON3Ba, € P, + span{x®y + xy*} . OcHoBHaTa

el TYK € Ja ce ONpeleNsT ABYCTpPaHHU TpaHHMIM Ha COOCTBEHUTE CTOMHOCTH 3a EJIUNTHYEH
oreparop OT BTOpH pell. MeToabT ce ChCTOM B pellaBaHe Ha 3ajadara 1Mo MeTofa Ha KpalHuTe
€JIEMEHTH C TOMOINTAa Ha CEeIEeMTOYKOB KOH(OPMEH €JIeMEHT M MOCJEIBall0 KOHCTPyUpaHE Ha

HEKOH(OPMEH MHTEPIONAHT Ha MpHOIMKeHUTe KOHPOpMHU coOcTBeHH (pyHkimu. [1o To3u HauuH,




pemaBaiiki caMoO BEIHBXK 3ajgadara 3a COOCTBEHHTE CTOMHOCTH, IOJy4aBaMe€ TOPHM U JIOJHH
T'PaHHIM 32 TOUHUTE COOCTBEHH CTOMHOCTH. OCBEH TOBa (DaKTHT, Ye HEKOH(POPMHUTE HHTEPIIOIAHTH
U3II0JI3BaT CTOMHOCTH HA CHOTBETCTBAIIMTE NMPUOIMKEHU COOCTBEHM (DYHKIIMM BbB BB3JIUTE, /1aBa
OYECBUIHO W3YMCIUTEIIHO INpeuMylecTBo. Hakpas ca npencraBeHM W YNCICHHM EKCIIEPUMEHTH,

MOTBBbPIKAAaBAIIA G(I)GKTI/IBHOCTTa Ha OpCIJIOKCHUA aJITOPUTHM.

8.12. S. Rachev, M. Racheva, D. Koeva, L. Dimitrov. Energy Efficient Solution for Pump System,
2022, International Conference on Communications, Information, Electronic and Energy Systems
(CIEES 2022), 24-26 November 2022, Veliko Tarnovo, Bulgaria, DOl:
10.1109/CIEES55704.2022.9990625. ISBN 978-166549149-5

Modelling and investigations concerning dynamic behavior of a pump system

Abstract. Paper concerns the electrical part of a pumping station for a small village. Modernization
of the drinking water supply system through the use of new electric driving equipment is proposed.
After computer mathematical modeling, an assessment of the arising electrical losses in the driving
electric motors, as well as the individual components of energy losses under different conditions has
been done. Electric motors in this case are a major component and the level of energy efficiency
ultimately depends on their dynamic behavior. Some of the study results have been presented in

tabular and graphical form. Relevant conclusions of a recommendatory nature have been done.

Moue.lmpane H N3CJIeABAHUA HA JHHAMUKATA HA NIOMIICHA CTAHIIUA

Pe3tome. Crartusita ce oTHacs OO eNeKTpUYecKara 4yacT Ha TOMIIEHA CTAHIUS 3a MajKO CeJo.
[Ipennoxena e MoAepHU3aNKUs Ha CUCTEMaTa 3a BOJOCHAOsIBaHEe ¢ MUTEHHA BOAA Ype3 M3IOJI3BaHE
Ha HOBO €JIEKTPUYECKHU 3aJIBIKBaHO oOopyaBaHe. Ciel KOMIIOTHPHO MaTEeMAaTHYECKO MOJCTUpPAHE
ce MpaBU OIICHKAa HAa BB3HMKBAIIUTE EJNEKTPUYECKH 3aryOu B 3aJBHIKBAIIUTE €JIEKTPOIABUIATEIIH,
KaKTO M Ha OTACIHUTE KOMIIOHEHTH Ha EJIEKTPUYECKU 3ary0u Mpu pa3iuyHu yclioBus. B to3u
Clly4ail eNeKTPOJBUTATEIINTE Ca OCHOBEH KOMIIOHEHT M HHBOTO Ha €HEpruiiHara e(QeKTUBHOCT B
KpailHa CMeTKa 3aBUCH OT JMHAMUKaTa Ha TAXHOTO MoBelaeHue. Hskom ot pesynrature oT
M3CIIE/IBAHETO ca Mpe/cTaBeHu B TabiauueH u rpadudeH Buj. HanpaBeHu ca chOTBETHU 3aKITIOUEHUS

C MPETIOPBYUTENICH XapaKTep.




8.13. A.B. Andreev, M.R. Racheva, Two-sided Bounds of Eigenvalues Using Conforming and
Nonconforming Finite Elements, International Journal of Differential Equations and Applications, \ol.
21 No 1 (2022), pp. 47-64. ISSN: 1314-6084

Two-sided bounds of eigenvalues for second-order elliptic EVPs

Abstract. The main goal of this paper is to present an original algorithm and numerical approach
which gives two-sided bounds of eigenvalues for second-order elliptic operator. The method consists
of finite element solving of the problem, making a choice of conforming elements and then
constructing corresponding nonconforming interpolant of the approximate conforming
eigenfunctions. Thus, solving only once the eigenvalue problem, we get upper and lower bounds for
the exact eigenvalues. For this purpose we apply integral type finite elements, which use integral
values on their edges or/and on the elements itself as degrees of freedom. From a practical point of
view our aim is to use lowest possible order finite elements. Furthermore, the fact that the
nonconforming interpolants use the nodal values of the conforming approximate eigenfunctions
gives an obvious computational advantage. Computational aspects of the algorithm are discussed.

Finally, numerical experiments are also provided.

JAByCTpPAaHHHM OLEHKH HAa COOCTBEHHMTE CTOWHOCTH 32 €JIUNTHYHH 324244 32 COOCTBEHM

CTOMHOCTH OT BTOPH pel

Pe3ome. OcHOBHaTa 11e7T HA Ta3M CTATUs € J1a IPEACTaBU OPUTHHAJIECH AJITOPUTHM U YHCIIEH MOAXO,
KOWTO J1aBa JABYCTpAaHHM TPAaHULM HAa COOCTBEHHUTE CTOMHOCTH 3a €MUNTUYHH ONEPaTOpU OT BTOPHU
pen. MeTonbsT ce ChCTOM B PElIaBaHE Ha 3ajadara Mo MEeTo/a Ha KpaifHUTE eJIeMEHTH, Karo ce IpaBH
n300p Ha CHOTBETCTBAIIM KOH(MOPMHU E€IEMEHTH W CIEJ TOBa KOHCTPYHpAaHE Ha CHOTBETHHUTE
HEKOH(OPMHM MHTEPIIONIAHTH Ha MPUOIIKEeHUTE KOHPOPMHU coOcTBeHH QyHKIMH. [1o To3n HauuH,
pemaBaiiki caMO BeJHBXK 3a/lauara 3a HaMHUpaHe Ha COOCTBEHM CTOMHOCTH, TOJy4yaBaMe T'OpHU U
JOJIHU TPAHUIM 32 TOYHHTE COOCTBEHM CTOWHOCTH. 3a Tas3W I Ipuiiarame KpailHW eJIeMEHTH OT
MHTErpaJieH THI, KOUTO W3IOI3BAT MHTETPATHU CTOMHOCTH BBPXY CTPAHUTE Ha €JEMEHTHTE H/WIIH
BBbpPXYy IIETUTE EJNEMEHTH KaTo CTeNeHHW Ha cBobOoma. OT mpakTHyecka IVieHa TOYKa LeiTa € Ja
U3IONI3BaMEe KpaHU €JIEMEHTH OT BB3MOXKHO HaW-HHCBK pen. OcBeH TOBa (akThT, Ue
HEKOH()OPMHHTE MHTEPIOJIAHTH H3MOI3BAT BB3JIOBUTE CTOMHOCTH Ha KOH(GOPMHHTE MPHONMKEHH
coOCTBeHN (YHKLUHM, MPEAOCTaBI OYEBHIHO W3UYMCIUTEIHO YIecHeHHe. JluCKyTupaHu ca

HU3YUCITUTCIIHUTC ACIICKTU Ha aJITOpUTHMA. HaKpa;I ca NMpEACTAaBCHU U YUCJIOBU CKCIICPUMCHTH.
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8.14. A.B. Andreev, M.R. Racheva, Mixed Finite Element Approximation for Sixth-order Eigenvalue
Problem. Lecture Notes in Computer Science (including subseries Lecture Notes in Artificial
Intelligence and Lecture Notes in Bioinformatics), accepted for publication. ISSN: 0302-9743

Convergence results for mixed FEM applied to sixth-order eigenvalue problems

Abstract. This paper deals with sixth-order self-adjoint Sturm-Liouville problem. The mixed finite
element method is considered, with the main objective being to obtain approximation using
piecewise linear polynomials. Variational aspects are discussed and error estimate is given for the ap

proximate eigenvalues. Numerical results are also presented.

Ouenka Ha cxonumocT 3a cmeceH MKE npu/ioskeH KbM 321244 OT LIECTH pell

Pe3rome. Ta3u crartusi ce 3aHMMaBa ChC camocrpersara 3aaada Ha [lypm-JIuyBun ot mectu pen.
Pasrnexna ce cMeceHUST METOI Ha KpallHUTE €IeMEHTH, KaTo OCHOBHAara LeJ € Ja c€ IMOIy4yHd
arpokCcumaliusgd € MmoMOIITa Ha IO 4YacCTU JIMHEUHU IIOJIMHOMHAIHU q)YHKI_[I/II/I Pa3rneznaHH ca
BapHAallMOHHU aCIEKTH U € JaJieHa OIleHKa Ha Tpenikara 3a NpHOIMKEHUTE COOCTBEHH CTOHHOCTH.

[IpencraBenu ca v YUCIOBU PE3YNTATH.

8.15. Rachev S., Racheva M., Dimitrov L. (2025), Data processing of energy generated by
hydroelectric power plant. In E3S Web of Conferences (Vol. 638, p. 02005). EDP Sciences. ISSN 2555-
0403

Statistical processing of energy data

Abstract. Paper deals with an issue related to the operation of hydro-electric power plant. There is a
computational part for measured and processed electrical quantities. The rules of mathematical
statistics have been followed in the processing of the initial data to obtain relevant results. The data
processed is for a certain time period for a real hydroelectric power plant and represent values for
active and reactive energy. The main goal is analyzing these data and obtaining results after
processing with a view to get their trends and improving operational work. The tables and figures
prepared, covering the results of the calculations. Other data handling is also possible, but those

carried out so far show certain trends.

CrarucTuyecka o0padoTKa HA eHEePIruiiHU JaAHHHU

Pe3rome. Cratusara pasmiciKaa BBIIPOCH OT CKCIIOaTallMiATa Ha BOAHOCICKTPHUYCCKA LCHTpPAJIA.

W3uncnurenHara 4YacT ChbObpKa HM3MEpPeHH U o0OpaboTeHH enekTpudecku BenuumHu. C wen
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pENeBaHTHU Pe3yiTaTH, Mpu 00paboTKaTa Ha JaHHUTE ca CHa3eHH 3aKOHUTE HAa MaTeMaThyecKara
craructuka. OOpabOTeHN ca JaHHM 3a OIpeJelieH MEePHUOJl OT BpEME 3a peaHa BOAHOEIEKTPHUECKA
[IEHTpajla — CTOWHOCTH 3a aKTUBHA M peakTHBHA eHeprus. OCHOBHHAT (OKyC € aHalIW3 Ha TE3U
JaHHU ¥ TIOJTydYaBaHE Ha PE3yiITaTH OT oOpaboTkara MM C Iell OTKPHBaHE Ha TEHACHIMUTE MM U
nofoOpsiBaHe Ha ormepatuBHata pabora. IlpeacraBenu ca Tabmuuu U QuUrypw, oOXBamaIin
pe3yiTaTute OT M3YMCICHUATa. BbBIOpeku, Ye TMOoIydeHUTe pe3yATaTd II0Ka3BaT OIpeeseHH

TEHJICHIIUH, € Bb3MO)KHA M MO-HaTaTblTHAa 00paboTKa Ha TAHHUTE.

My6aukanuu B Zentralblatt fir Mathematik

8.16. Todorov T. D., Racheva M. R. Two-level method for isoparametric problems, Notes on Numerical
Fluid Mechanics, Vol. 73, pp. 188-195, 2000. ISSN 0179-9614

Convergence analysis of a two-level method for isoparametric problems

Abstract. Solving elliptic boundary value problems over curved domains with piecewise polynomial
boundary is considered. A convergence analysis of a two-level method using hierarchical refinement
of the initial triangulation and an isoparametric technique is presented. The theory of convergence is
strongly based on the strenghted Cauchy-Buniakowskii-Schwarz inequality. Some sufficient
conditions for its existence are discussed. Using a spectral analysis of the generalized eigenvalue
problem, an upper bound for the constant y in the strenghtened Cauchy inequality is found. The
resulting stiffness matrix is preconditioned by a diagonal block matrix. An application of the method

for solving fourth-order problems is given at the end of the paper.

AHaJIU3 HA CXOAUMOCT Ha JIBYHHBOB METO]1 32 M30MapaMeTPUYHU 331241

Pestome. Pasmiexxna ce pemaBaHeTOo Ha ENUNTUYHU TpPaHUYHM 3a7add  BbpXy oOmactu ¢
KpHBOHHHGﬁHH o 49aCTu MNOJMHOMHUAJIHU T'paHUIIH. Hpe,Z[CTaBeH € adaHaJIu3 Ha CXOOAuMOCTTa Ha
ABYHUBOB MCTOJ, H3IOJI3BaI] P'IepapanHo CI'bCTABAHC Ha HadYaJlHATa TpUaHTyJdalnuss U
u30mapaMeTpruyHa TexXHHKa. Teopusra Ha CXOOUMOCTTa ce Oa3upa OCHOBHO Ha YCHUJIEHOTO
HepaBeHCTBO Ha Komu-bynskoBcku-IlIBapu. JluckyTtupar ce HAKOM AOCTaThbYHU YCIOBUS 3a
ChIlleCTBYBaHETO My. [locpeAacTBoM cCHeKTpalieH aHaiau3 Ha oOmara 3ajada 3a COOCTBEHHTE
CTOMHOCTH € HaMepeHa ropHa TpaHMIla 3a KOHCTaHTara Yy B YCHJICHOTO HepaBeHCTBO Ha Komm.
[Tomyuenara marpuia Ha KopaBHHa € mpeoOyciIoBeHa OT AuaroHaiHa OjJo4yHa marpuia. B kpas Ha

cTarusaTa € 1aJCHO IMPUIIOKCHHUE Ha MCTO/JIa 3a pC€IIaBaHC Ha 3aJa4u OT YCTBBPTHU PCI.
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8.17. Todorov T. D., Racheva M. R. Applications of a two-level method for isoparametric iterative
scheme for solving elliptic problems, Notes on Numerical Fluid Mechanics, Vol. 73, pp. 196-203, 2000.
ISSN 0179-9614

Applications of a two-level method for isoparametric problems

Abstract. The paper focuses on solving the Poisson equation and fourth-order elliptic equations on
two-dimensional domains with Lipschitz-continuous boundary, consisting of a finite number of
smooth arcs. Finite element method with an isoparametric technique is used. The problem is
discretized in the terms of two-level hierarchical ordering.

IIpusoxeHue Ha IBYHHBOB MeTO] 32 H30IapaMeTPUYHHU 3a1a4H

Pesrome. Crarusita € mHOCBeT€Ha Ha pEIIaBaHETO Ha ypaBHEHMETO Ha lloacoH M enunTu4HH
ypaBHEHHUS OT YETBBPTU PEI BBPXY ABYMEPHU OOJaCTH C HeNpeKkbcHara JIMmimuiioBa TpaHUIIA,
CBhCTOAIIIA C€ OT KpaeH Opod Tmanku abru. M3moisBa ce METOABT Ha KpPaWHUTE EJIEMEHTH C
n30IapaMeTpuyHa TEXHHUKA. 3ajadara € JUCKPETH3UpaHa B TEPMUHUTE Ha JIBYHMBOBA HepapXu4yHa

noapenoa.

IMyoaukanus B HepeepUPAHU CIIUCAHUS ¢ HAYYHO pPelleH3UPaHe WM B pelaKTHPaAHU
KOJIEKTUBHH TOMOBe

8.18. A. Andreev, M. Balev, P. Ivanov, M. Racheva, On the polynomial spaces of rectangular Morley
elements, International Conference UNITECH 2013, 22-23 Nov. 2013, Gabrovo, Vol. 2, 402-405.
ISSN: 1313-230X

Types of nonconforming rectangular Morley finite elements

Abstract. Some computational aspects of three types of rectangular Morley finite elements are
analyzed. The basic functions are presented. A coincidence between two of the considered
polynomial sets is proved. Numerical experiments applied to the plate bending vibration problem are

performed.

Bunose HeKOH(OPMHH YeTHPUBI'bJIHU KPAWHU eJieMeHTH Ha MopJu

Pe3tome. Ananu3upar ce HAKOM HW3YUCIUTEIHM AacleKTH Ha TPHU BUAA MPAaBOBIBIHU KpaHU
eneMeHTd Ha Mopmu. [IpencraBenu ca texuure 6a3ucHu GyHKIUH. J[0ka3aHO € ChBIAJCHUE MEXIY
JIBE OT pa3MIeKIAHUTE TOJIMHOMHAIIHM MHOXecTBa. [IpoBeineHM ca YHCIEHH EKCIEePUMEHTH,

MMPUIIOXKCHU KbM 3aJiauara 3a OI'bBaHC Ha IJI0YA, ITOAJIOXKCHA Ha BI/I6paI_II/II/I.
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8.19. A. Andreev, M. Racheva, A new nonconforming recovery algorithm for two-sided bounds of
eigenvalues, Journal of TU-Gabrovo, Vol. 49 (2015), 34-38. ISSN: 1310-6686

Two-sided bounds of eigenvalues for second- and fourth-order problems

Abstract. In recent papers the authors present and develop an original method for obtaining two-
sided bounds of the exact eigenvalues. This idea is based on the combination of nonconforming
finite element methods giving lower bounds of eigenvalues and a postprocessing procedure using
conforming finite element spaces. Here a new approach is proposed, applicable to second- and
fourth-order eigenvalue problems. Namely, a conforming finite element method is used for
eigenpairs approximation and then by means of nonconforming recovery interpolant a lower bound
approximation of the exact eigenvalues is obtained when the mesh parameter h, h>0, is sufficiently
small. Some appropriate combinations of finite elements (conforming and nonconforming) which
fulfil the algorithm are presented and discussed. Numerical experiments illustrating the efficiency of
the proposed method are also given.

JIByCTPAHHH OlleHKHM HA COOCTBEHM CTOMHOCTH 32 321a4M OT BTOPU M YeTBHPTH pell

Pe3lome. B cBouTe mocneaHM CTaTUM aBTOPUTE MPEACTABAT M pa3BUBAT OPUTHMHAIECH METOX 3a
MOJIy4YaBaHe Ha JABYCTPAaHHH T'PAHUIM Ha TOUHUTE cOOCTBEHM CcToitHOCTH. Ta3u nuaest ce ocHOBaBa Ha
KOMOHMHAIUATA OT HEKOHQOPMHU METOIM Ha KpaHUTE EJIEMEHTH, JaBallld JOJHW TPaHUIM Ha
COOCTBEHHTE CTOMHOCTH, M TIPOIEAypa 3a amocTepruopHa o0paboOTKa, M3MoJ3BaIia KOH()OPMHH
MPOCTPAaHCTBA Ha KpaiiHuTe eneMeHTH. llpeanmara ce HOB MOAXOH, MPUIOKHM KBbM 3aJadd 3a
COOCTBEHU CTOWHOCTH OT BTOPU U YETBBPTHU pel. [10-KOHKpPETHO, 3a apoKCHMAaIusl Ha COOCTBEHUTE
JBOWKH CE W3IMOJI3Ba KOH(OPMEH METO]] Ha KpalHWUTE €JIEMEHTH W CJell TOBa 4Ype3 HEKOH(POPMEH
WHTEPIOIAHT 32 BB3CTAHOBSBAaHE C€ TOJNyYaBa ampoOKCUMAIMs OTAONY Ha TOYHUTE COOCTBEHHU
CTOMHOCTH, MPU JOCTaThYHO MK MPEKOBHU mapamerspbT h, h >0. [IpencraBenu u AUCKyTHpaHU
ca HSAKOM TNOAXOAAIIM 3a aIropuThMa KOMOMHALMU OT KpallHH eneMeHTH (KOHGOPMHH U

HekoH(OpMHM). 32 WITIOCTpalus Ha e(EeKTUBHOCTTA HA METO/IA Ca Ta/ICHA U YUCICHU CKCIICPUMEHTH.

8.20. A. B. Andreev, M. R. Racheva, A postprocessing procedure for eigenvalue problems — bounds
and estimates, COOpHHMK ¢ JOKJIagud OT MEXKAyHAapOJHA HAYYHO-TIPAKTHYECKAa KOH(MEPEHIIUS
,2MaremaTukara Karo (QyHIaMeHTalHa U MpUJIOKHA Hayka’, koHoMuuecku yHuBepcuteT — BapHna,

110-119, 2015. ISBN 978-954-21-0860-3

A postprocessing procedure for eigenvalue problems

Abstract. The presented finite element (FE) postprocessing technique is applied and analyzed to
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second- and fourth-order eigenvalue problems defined on polygonal plane domains. We prove that
this approach always ensures asymptotically upper bounds for corresponding eigenvalues. Then, the
comparisons of these cases are made and proved. One of the important effects of our investigation
could be formulated as follows: if nonconforming FEs are used giving lower bounds of eigenvalues,
the presented algorithm is a simple method for obtaining two-sided bounds of eigenvalues.
Moreover, the postprocessing procedure gives improved approximation of the eigenpairs. Some

computational particularities are discussed and numerical results are also presented.

AmnocTepHOpHA NMpoueaypa 3a 3aa4a 32 COOCTBEHH CTOHOCTH

Pesrome. IlpencraBenara amocrepuopHa kpaiiHoenemeHTHa (KE) TexHuka € aHanu3upaHa u
IPUIIOKEHA 3a 3aJadd COOCTBEHHM CTOMHOCTM OT BTOPM M 4YETBBPTH pel, AePUHUPAHU BBPXY
MHOTOBI'BJIHM PaBHUHHM oOnacTH. Jloka3Ba ce, 4e MOAXOABT BMHATM OCHTYpsiBA ACHUMITOTHYHO
TOPHU TPaHUIM 32 CHOTBETHUTE COOCTBEHM CTOWHOCTU. HampaBeHO € cpaBHEHHE Ha TE3U CIyYau.
Enun oT BakHuTe €(EeKTH Ha Te3W M3CIEBaHM €, 4e ako ce u3non3par HekoHpopmuu KE, naBamu
JOJIHA TPaHUIM Ha COOCTBEHUTE CTOMHOCTH, TO MPEICTaBEHUAT AJITOPUTBM € IMPOCT METO[ 3a
[OJyyaBaHE Ha JBYCTPaHHM TpaHMLU Ha coOcTBeHUTe cToiiHOcTH. Ilpu TOBa, mpuiIOXKeHara
arnocTepuopHa mpolenypa JaBa Nogo0peHo NpUOIMKeHne Ha COOCTBEHUTE ABOMKHU. JlucKyTupar ce

HSIKOM M3YHCIUTEIHA 0COOCHOCTH M ca MpeaACTaBCHU YU CIIOBU PE3YJITATH.

8.21. A.B. Andreev, M.R. Racheva, On a conforming-nonconforming finite element algorithm,
International Conference UNITECH 2015, 20-21 Nov. 2015, Gabrovo, Vol. 2, 379-382. ISSN: 1313-
230X

A conforming-nonconforming finite element algorithm

Abstract. In this work the effect of appropriate combinations of finite elements giving
asymptotically two-sided bounds of eigenvalues is demonstrated. This approach is proposed and
applicable to second- and fourth-order elliptic eigenvalue problems. The use of different types of
finite elements is illustrated and discussed. Numerical experiments which confirm the recent

theoretical results of the authors are also presented.

KongopmHo-HekoHGOpMeH KpaiiHOeJIeMEHTEeH AJITOPUTHM

Pe3ome. B Ta3u pabora ce u3cnenBa epekThT Ha MOAXOAALIM KOMOWHAIMM OT KpaHU €JIEMEHTH,

JaBallyd aCUMITOTHYHO JBYCTPAHHU TPAHMIIM Ha COOCTBEHU CTOMHOCTH. [logxombT € mpemioxeH 1
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MPUIIOKHUM 32 EIUIITUYHU 337141 32 COOCTBEHH CTOMHOCTH OT BTOPH M YETBBPTHU pell. M3mon3Banero
Ha Pa3IUYHU BUIOBE KpPalHU €JIEMEHTH € WIIOCTPUpPaHO U oOchaeHo. [IpencraBeHn ca M YMCICHU

CKCIICPMMECHTH, IIOTBBPXKAABAIHN ITOCIICAHUTEC TCOPETUIHU PEIYIITATH HAa aBTOPHUTE.

8.22. A. Andreev, H. Hristov, G. lliev. M. Racheva, Mathematical model for a pneumatic force actuator
system, Journal of TU-Gabrovo, Vol. 53 (2016), 46-49. ISSN 1310-6686.

A new mathematical model for a pneumatic force actuator system

Abstract. We consider pneumatic cylinder tubes that connect valves with actuators. The aim of this
work is to obtain a new mathematical model for online control applications. For that purpose, a
second-order hyperbolic equation corresponding to the model problem is derived. The Laplace
transform is used and by this approach a sufficiently simple and applicable model is derived. The
effect of different mathematical models for the considered problem is also discussed. Finally, some

validation experiments by real engineering parameters are presented.

HoB MmaTemaTnyecku MOJ€J1 HA CUCTEMA C THEBMATH4YECH CUJIOB 3a/IBUKBAILl MEXAaHU3BM

Pe3rome. Pasriexxnar ce MHEBMAaTWYHU IIWIMHAPUYHU TPBOHM, KOWTO CBBP3BAaT KIANaHU CbhC
3a/BIKBAlIM MexaHu3mu. llenra Ha Ta3m paboTa € ma ce cbhb3naje HOB MATEMAaTHYECKH MOJEN 3a
OHJIaliH TMPUJIOKEHHU 3a yIpaBlieHHe. 3a Ta3u LeJ € U3BEACHO XUIEpOOIUYHO YpaBHEHHE OT BTOPU
pen, chOTBETCTBAIO Ha MoJeNHaTa 3a1ada. M3nomns3sa ce Tpanchopmanusara Ha Jlamnac u upe3 To3u
MOJIXOJ] C€ TOy4yaBa JOCTaThbuHO MPOCT U MPMWIOKUM Monen. OOChKIa ce ChIIO Taka ePeKThT HA
pa3IMYHUTE MaTeMaTHYeCKH MOJETH 3a pasriiexaanus npoOneM. Hakpas, 3a Bamuaupane, ca

MPE/ICTaBEHU HIKOU €KCIIEPUMEHTH C peaTHH HHKEHEPHU apaMeTpH.

8.23. A.B. Andreev, M.R. Racheva, A method for finding the eigenvalues of 3x3 real matrices,
International Conference UNITECH 2016, 18-19 Nov. 2016, Gabrovo, Vol. 2, 394-397. ISSN: 1313-
230X

A new algorithm for computing of 3x3 matrix eigenvalues

Abstract. The present study is devoted to a new approach for calculating approximate values of the
eigenvalues of 3x3 real matrices. This method consists of approximating the separated and positive
root of a suitable cubic polynomial. Using this value as well as the matrix traces and determinant, all
eigenvalues are directly computed. We illustrate the method by numerical examples.
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HoB ajropursM 3a npecMsiTaHe Ha COOCTBEHH CTOHHOCTH HAa MaTpULa OT THH 3X3

Pe3rome. Hacrosimoro uscienBane € MOCBETEHO Ha HOB MOJXO]] 32 U3YUCIIIBAHE HA IPUOIKEHHS HA
COOCTBEHHTE CTOMHOCTH Ha peaslHi MaTpuily oT TUM 3%3. To3u MeTox ce ChCTOM B allpOKCUMUPAHE
Ha OTACJICH U MOJIOKUTCIICH KOPCH Ha IMOAXOASI] Ky6I/I‘-I€H nonuHoM. M3monsBaliku Ta3u CTOﬁHOCT,
KaKTO U CJICOUTC U ACTCPMHUHAHTATA HAa Marpulara, BCUYKHU CO6CTB€HI/I CTOMHOCTH C€ WU3YHCIIBAT

JTUPEKTHO. METObT € WIIOCTPUPAH C YUCIIOBH MPUMEPH.

8.24. A.B. Andreev, M.R. Racheva, On the mathematical model of rotating shaft, International
Scientific Journal “Industry 4.0” — Scientific Technical Union of Mechanical Engineering, \ol.
2(2017), 81-84. ISSN 2543-8582

A mathematical model of rotating shaft

Abstract. The paper deals with a shaft subjected to an axial pressure with force P and relatively high
moment of rotation M. In order to determine the lines of deflection we propose various approaches.
The assessment of critical values of P and M is also discussed when loss of stability is available.
Thus two fourth-order eigenvalue problems are considered and their mixed variational models are

proposed. Finally, some numerical experimental results are presented.

MaremaTu4yecku MojieJI HA BbPTHII ce BaJ

Pe310Me. CTaTI/I}ITa pa3rne>1<;[a BaJ, IIOAJIOXKCH Ha HAaTHUCK IIO OCTa ChC CHJIa Pu OTHOCHUTCIIHO I'OJISIM
BBPTSII MOMEHT M. 3a ompenensiHe Ha JIMHUHUTE Ha AcedopMalus ce Tpeasiarar pa3audHu MOIXOIH.
OOchkma ce OlleHKara Ha KPUTUYHUTE CTOWMHOCTH Ha P m M, koraro e Hanuie 3aryba Ha
YCTOWYHMBOCT, Karo C€ pasmiekJar ABE 3aJadud OT YETBBPTH pPEI 32 COOCTBEHU CTOMHOCTH U CE
HpezmaraT TCXHUTEC CMECCHHU BapI/IaI_[I/IOHHI/I MOACIIN. HpeI[CTaBeHI/I ca HIKOHU YUCJIOBU

€KCIIEPUMEHTAHU Pe3yTaTu.

8.25. Andreev A. B., M.R. Racheva. Numerical Aspects for Obtaining Two-sided Bounds of
Eigenvalues. International Scientific Journal "Science. Business. Society"”, 3, Scientific Technical
Union of Mechanical Engineering, 2017, 104-107, ISSN:2367-8380.

Two-sided bounds of eigenvalues for second-order problem

Abstract. In this paper a new algorithm and numerical approach which gives two-sided
approximations of eigenvalues for second-order problem is presented. Conforming finite element
methods are used in combination with an appropriate nonconforming interpolation. Numerical

aspects are discussed and also experiments which demonstrate the proposed algorithm are given.
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JIByCTpaHHHU OLlEHKH HA COOCTBEHM CTOMHOCTH 32 3a2/1a4a OT BTOPHU pex

Pe3tome. B Ta3zu crarus e mpeactaBeH HOB aJiTOPUTBM U YUCIIEH IMOJIXOJ, KOWTO J1aBa JBYCTpPaHHU
arnpoKCUMAIlMK Ha COOCTBEHUTE CTOMHOCTH 3a 3a/Jaud OT BTOpH pel. M3momsBar ce koH(opMHU
METOAM Ha KpallHUTE eNeMEHTH B KOMOHWHAIMS C TOAXOASIIa HEKOH(OpPMHA HHTEPIOJIAIIHSL.
Pasrnmenann ca UW3YMCAMTENHM acClEKTH, a CbhINO Taka ca JaJeHU EKCIIEPUMEHTH, KOUTO

JEMOHCTPHUPAT MPEATIOKEHHS AITOPUTHM.

8.26. M.R. Racheva, A.B. Andreev (2017). On the Use of Conforming and Nonconforming Rectangular
Finite Elements for Eigenvalue Approximations, Mathematical Modeling, Vol. 3(2017), 127-130. ISSN
2535-0986

Nonconforming rectangular finite elements

Abstract. The paper deals with some combinations of conforming and nonconforming rectangular
finite elements for obtaining two-sided bounds of eigenvalues, applied to second-order elliptic
operator. The aim is to use the lowest possible order finite elements. Namely, the combination of
serendipity conforming and rotated bilinear nonconforming elements is considered in detail. This
work continues research concerning eigenvalue approximations. Computational aspects of the used

algorithm are also discussed and results from numerical experiments are presented.

HexoH(pOpMHH YeTHPUBI'BJIHH KPAWHHU €JIeMEHTH

Pe3rome. Pasmiexnaar ce HikoM KOMOMHAIMU OT KOHGOPMHU U HEKOH()OPMHU MPAaBOBI'BIHU KpaHU
€JIEMEHTH C 11IeJI MT0JIy4aBaHe Ha JIBYyCTPAaHHU IPAHULIA Ha COOCTBEHUTE CTOMHOCTHU, MPUIIOKEHU KbM
EJMIITUYEH OIlEpaTop OT BTOpHU pel. MesdTa e 1a ce u3noi3Bar KpailHu €JIEMEHTH OT Bb3MOXKHO Hai-
HUCBK per. [lo-KOHKpeTHO, MoapoOHO € pasrienaHa KOMOMHAIUATa OT KOH(OOPMHH M POTHPaHU
OWIMHEHN HEKOH(QOPMHM eJleMeHTH. Ta3u paboTa MpoibiikaBa APYTU H3CIEIBAHUS HA aBTOPUTE
OTHOCHO alpOKCHMaIMUTe Ha cOOCTBEHUTE CTOMHOCTH. OOCHIEHU ca U U3UUCIUTEIIHUTE acleKTH Ha

H3M0JI3BAHUA aJITOPUTHM U €A MPCACTABCHU PEC3YIITATHU OT YUCIICHU CKCIICPUMCHTH.

8.27 Andreev, A., & Racheva, M. (2018). Mixed variational properties for some fourth-order beam
problems. Mathematical Modeling, 2(4), 122-125. ISSN 2535-0986

Variational aspects of mixed formulation for fourth-order beam problems

Abstract. In this paper we study eigenvalue problems for fourth-order ordinary differential

equations. These boundary problems usually describe the bending vibrations of a homogeneous
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beam. Our aim here is to present mixed variational forms depending on a wide class of boundary
conditions. In particular, we show when the symmetry in variational formulations is available. This
property ensures real spectrum of the corresponding problem. The effect of the theoretical results is

illustrated by some realistic examples.

Bapuannonnu acnekTs Ha cMeceHa GOpMYJIMPOBKA Ha 32/1a4H1 32 TPeN OT YeTBLPTH pel

Pesrome. B Tasm crarua ce w3ciaemBar 3amadyd 3a COOCTBEHM CTOWHOCTH 3a OOWKHOBEHU
nudepeHIuaTHd  YpaBHEHUST OT YETBBPTH peA. 1e3u TpaHWuYHH 3aJa4i OOMKHOBEHO OIMCBAT
BI/I6paI_[I/II/IT€ HpI/I OI'bBAHC Ha XOMOI'CHHa rpe;[a. HGHTa (¢ HpeI[CTaB}IHe Ha CMCCCHU BapI/IaI_[I/IOHHI/I
(hOopMYIHPOBKH, 3aBHCEIU OT IMIMPOK KJIac rpaHuyHU ycioBus. [lo-crenuanHo, moka3aHo € Kora uMa
CUMETpHsl BbB BapuallmoHHUTE GopMu. ToBa CBOMCTBO OCHUTYpsIBa peajieH CIEKThp Ha ChOTBETHATa

3amada. EQexThT OT TeopeTHUHUTE PE3YNITaTH € WIIOCTPUPAH C HAKOH PeaTUCTUYHU MpUMepa.

8.28. Pauer C., M. Pauena, /. Koesa, JI. JumutpoB. TEKYIIIO ChbCTOAHUE U CbBPEMEHHU
TEHAEHIIMW B PABBUTUETO HA EJIEKTPUYECKUTE ITPEBO3HM CPEJCTBA — YACT I:
ObL] ITPETJIEA HA PABPABOTBAHETO, Enepruen ¢opym 2018, 26-29 ronu 2018, k.. ,,CB. CB.
Koncrantun u Enena”, Coopuuk, 285-300. ISSN 2367-6728

Electric cars

Abstract. Paper deals with general overview of the production, sales and use of electric cars. The

main result is to obtain the most complete picture possible of the electrical mobility current situation.

EnexrpoMoouin

Pe3srome. Crarusra ce 3aHuMaBa ¢ o0l Mperie] Ha MPOU3BOJACTBOTO, MPOAAXKOUTE U U3MOI3BAHETO
Ha eNeKTpUYeckr aBTOMOOWIM. OCHOBHUSAT pe3yATar € IOJy4YaBaHETO Ha Bb3MOXKHO Hail-ibiIHA

KapTWHa Ha HaCcTodAIlaTa CUTyallus B obOiacTra Ha CJICKTpHUYCCKAaTa MOOUJIHOCT.

8.29. Pauer C., M. Pauena, /I. Koesa, JI. JumutpoB. TEKYIIIO ChbCTOAHUE U CbBPEMEHHU
TEHAEHIIMU B PASBBUTHUETO HA EJIEKTPUYECKUTE IMTPEBO3HU CPEACTBA — YACT II:
CIIEHM®UKU B BBJITAPUS, Erepruen dopym 2018, 26-29 ronu 2018, x.k. ,,CB. CB. KoncTtanTun u
Enena”, Coopuuk, 301-314. ISSN 2367-6728

Electric cars

Abstract. Paper deals with specifics in Bulgaria in the use of electric cars. The contribution is an

attempt to create the public attitude, model and/or attention to a new type of vehicles and how
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electromobility affects the broader vision of future transport and infrastructure, changing business

and life as we know it.

EaexkrpoMoouin

Pe3rome. Crarusara pasriexjga ocoOCHOCTUTE B bwiarapus mo OTHOIICHHWE Ha W3IMOJI3BAHETO HA
EIIEKTPUYECKH aBTOMOOWIN. [I[pUHOCHT € OMUT 3a Ch3/IaBaHe Ha OOIECTBEHA Haraca, MOACI H/Win
BHHMaHWE KbM €IMH HOB THII NPEBO3HHU CPEACTBA M KaK €JICKTPOMOOMIHOCTTA BIIMSIC BBPXY ITO-
IIMpoKaTa BHU3US 3a OBJCHIUS TPAHCHIOPT M HMHMPACTPyKTypa, NMPOMEHSHKH OW3Heca M JKUBOTA,

KaKBHUTO I'M ITIO3HaBaMC¢.

8.30. Rachev, S., Racheva, M., Andreev, A., & Ganchev, D. (2021). Mathematical software tools
applicable to remote learning and scientific research in case of isolation. Mathematical Modeling, 5(1),
8-12. ISSN 2535-0986

Online available mathematical software tools

Abstract. This paper is devoted to some up-to-date computational tools, which are on-line available
and appropriate to remote learning as well as to scientific research implementation relevant to
mathematics and their applications. The following aspects are concerned and discussed: some of the
opportunities and benefits afforded by the software tools which are taken into consideration;
necessary requirements which have to be met in order to use these tools; some disadvantages and
drawbacks which may arise. Comparison of fees and prices for different mathematical software tools

is done. For purpose of illustration realistic examples are also given.

OmnJ1aliH JOCTBIIHM MaTeMaTH4YeCKH cOQTyepHH CpeacTBa

Pe3tome. Ta3m crarusi e MOCBETeHAa Ha HSIKOM CHBPEMEHHHM H3YHMCIHUTEIIHH CpPEACTBA, KOMTO ca
JTOCTBITHY OHJIAWH ¥ ca TOIXOASAIIN 33 JUCTAHIIMOHHO 00yYeHHE, KAaKTO U 3a MPOBEKAAHE HA HAYUHU
u3cieqBaHus B O0JacTTa Ha MaTeMaTHKara M HeWHuTe mnpuiioxkeHus. OOCHKIAT ce CIeTHHUTE
acTeKTU: BB3MOXKHOCTH U TIOJN3M, KOUTO IMPEJOCTaBAT pasMISKIAHUTE COPTYEpHU CpEACTBA;
HEOOXOIMMH W3UCKBaHUS, KOUTO TPsIOBa Aa ObAAT U3IIBJIHEHH, 32 JIa C€ U3MOI3BAT Te3u copTyepHU
CPEICTBa; HAKOM NMPEUYKH W HEIOCTaThIM, KOUTO MOTaT Ja Bb3HMKHAT. HampaBeHO e cpaBHeHHE Ha
aOOHAMEHTHH TaKCH U IICHU Ha pa3IMYHUTE MareMarndecku codryepHu cpencraa. C MIOCTpaTuBHA

LIeJI Ca NaJICHU U PEATMCTUYHU IPUMEpPHU.

8.31. M. Racheva, Some aspects of remote exams, Mathematical Modeling, Mathematical Modeling,
year VI, Issue 2/2022, pp. 29-32. ISSN 2535-0986.
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Remote exams in Mathematics

Abstract. The paper is devoted to distance exams, as in that the focus is on mathematical disciplines.
Some advantages are standing out, as well as significant disadvantages have been discussed. Current
modern tools are considered, which are applied both in the preparation of students and in distance

exams.

)_II/ICTaHIII/IOHHPl MAaTEMATH4Y€CKHU U3IIUTHU

Pe3rome. Crarusita € TMOCBeTeHAa Ha JUCTAHLMOHHUTE W3MUTH, KaTo (OKYCHT € BBPXY
MaTeMaTU4eCKUTE JIUCLUIIMHU. V3TBKBAaT ce€ HAKOM INPEIUMCTBA, KAKTO U 3HAYUTEIHU
HepocTarbld. Pasmienanu ca akTyaaHW CBBPEMEHHU MHCTPYMEHTH, KOMTO CE€ IPHJIAraT KakTo IPH

IMOArOoTOBKAaTa Ha CTYACHTUTEC, TaKa U IPU AUCTAHIUOHHUTC U3IINTH.

8.32. Rachev S., M. Racheva, L. Dimitrov, Low power photovoltaic system implemented by means of
flexible module. International Scientific Journal "INDUSTRY 4.0", Bulgaria, Issue 2/2022, pp. 54-58.
ISSN 2534-8582.

Low power photovoltaic system

Abstract. Paper deals with low power photovoltaic system implemented by means of flexible
module. Flexible modules powered by sunlight are really a very interesting and promising novelty,
being one of the newer alternative energy sources. A selected technical solution with specific
characteristics of the individual components is presented. Measurements with digital measuring
equipment were performed and experimental results were presented. In conclusion, it is summarized

that the tested flexible module gives good results.

®DOoTOBOJTANYHA CHCTEMA C HUCKA MOIIIHOCT

Pe3tome. Crarusara pasmiexiga (OTOBOJNTAMYHA CHCTEMa C HHMCKAa MOIIHOCT, peaju3upaHa 4dpe3
I'bBKaB MOAYNI. ['bBKaBUTE MOMAYNH, 3aXpaHBaHU OT CIITbHYEBA CBETJIMHA, Ca JACHCTBHUTETHO MHOTO
MHTEpEeCcHa U o0elllaBalia HOBOCT, Thil KaTo ca €IUH OT NO-ChbBPEMEHHUTE aITepHATUBHU U3TOYHUIIN
Ha eHeprusa. M30paHO € TEXHUYECKO pEeUIeHHE ChC CHEUM(PUYHU XapaKTEPUCTHUKU Ha OTAETHUTE
KOMIOHEHTH. M3BBpIIEHH ca W3MepBaHUs ¢ HU(poBa U3MEpBaTEIHA anaparypa U ca MpeacTaBeHU

eKCIIEPUMEHTAIHU pe3yaTard. KaTo 3akiroueHne, TeCTBaHUAT I'bBKaB MOJYJI JaBa JOOPH pe3yiTaTH.

8.33. Rachev S., M. Racheva, Analysis of Operational Data on the Work of Hydro Power Plant.
International Scientific Journal "INDUSTRY 4.0", Bulgaria, Issue 6/2022, pp. 54-58. ISSN 2534-8582.

21



Statistical processing of operational data

Abstract. Paper focuses on the use of renewable energy sources and in particular the use of water
energy. A hydro power plant is a complex of facilities and equipment for converting the energy of the
water flow into electrical energy. The advantages of hydro power plants are obvious — a supply of
energy constantly renewed by nature itself, simplicity of operation, absence of environmental
pollution. Taking into account the growing role of small and medium-sized enterprises in the
economic development, both of an individual country and on a global scale, as well as the
widespread orientation towards the use of renewable energy sources in the production of electricity,
the main goal of the current development is the analysis of the operation of the electrical part of a
specific hydro power plant with small power. Statistical processing of operational data on the change
of certain variables was carried out. In conclusion, it is summarized that the hydro power plant under

consideration has good operational indicators.

CrarucTnyecka o0padoTKa HA ONIEPATUBHU JAHHHU

Pe3tome. Crarusta € mocBereHa Ha M3IMOJI3BAHETO HA Bb30OHOBSIEMH €HEPIMIHM M3TOUYHULHU U MO-
CIEIMAIHO Ha M3IMOJI3BAHETO HAa CHEpPrusTa Ha Bojara. BogHara eneKkTpoleHTpana € KOMILIEKC OT
ChOPBKEHUST U O0OpyIBaHE 3a MpeoOpa3yBaHE HA CHEPrUATa HAa BOJHUS IMOTOK B EJICKTPHUUYECKA
e”eprus. [IpegumcrBara Ha BOIHUTE €JIEKTPOLICHTPAIH Ca OYEBHUIHU - CHAOIBaHE C €HEePrHsl, KOSTO
MOCTOSIHHO c€ OOHOBSIBAa OT camara MPUpPOAA, MPOCTOTA Ha EKCIUIOATalUATa, JIUIICA Ha 3aMbpCIBaHe
Ha OKOJHaTa cpena. Karo ce wma mpeaBuja HapacTBamiata poJis Ha MaJKUTE U CPEIHUTE
MPEINPUATHS B MKOHOMUYECKOTO PAa3BUTHE KaKTO Ha OT/IETTHA CTPaHa, Taka M B CBETOBEH Maiao, a u
HIMPOKO pa3NpOCTpaHEeHaTa OpPUEHTAIUsl KbM M3MOJI3BaHE Ha Bh30OHOBSEMHU €HEPTUMHU M3TOYHUIIN
MIPU MPOU3BOJICTBOTO HA €JIEKTPOECHEPrUs, OCHOBHATA II€J1 Ha HACTosAIIaTa pa3paboTKa € aHaTu3bT Ha
paboTara Ha eJIeKTpUYecKaTa 4acT Ha KOHKPETHA BOAHOCICKTPHUUYECKA IICHTpaja ¢ MaJlka MOIIHOCT.
W3BbpiieHa e crarucTudecka oOpadoTKa Ha OTNEpaTHBHUTE JTaHHU 332 U3MEHEHHUETO Ha OINpE/eTICHH
MPOMEHJIMBH BEeNWYMHU. B 3akmoueHue ce o0oOiiaBa, ye BOAHOETEKTpHUECKaTa IEHTpajda HhMa

n00pH eKCITOaTaIlMOHHN TTOKa3aTelu.

8.34. Paye C., M. Pauesa, JI. [lumutpoB. Ilnenapen moknan: EnekrpomoOunute — He Obiemie, a
HACTOSIIE — aKTyaJHO ChCTOSHHE Ha Ia3apa Ha HOBM M yNOTpeOsBaHU enekTpomoOmnu B buarapus,
Enepruen ¢opym, 28 ronu — 01 romu 2022, HaydHO-TeXHUYECKH CHI03 HAa €HEpreTUIuTe B bbarapus,
Coopnuk noxnaam, ctp. 18-51, ISSN 2367-6728.

Electric cars
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Abstract. Paper deals with a general overview of the state of the market for new and used fully
electric passenger cars. Technical and economic considerations and characteristics have been
indicated. Relevant sources of information have been used. Detailed information would be useful for

all interested and related to the topic of electric mobility.

EnexrpoMoouin

Pe3tome. IIpeamer Ha cTarusTa e 001 Iperie]] Ha ChbCTOSHUETO Ha Ma3apa 32 HOBHU U yHOTpeOsIBaHU
HaIlbJIHO €JIEKTPUYECKH JIEKM aBTOMOOMIM. TeXHHYeCKM M MKOHOMHUYECKH CBHOOpaKEHUs M
XapaKTePUCTUKU ca OTKpoeHH. M3Mmoi3Banu ca chbOTBETHH M3TOYHHMIM Ha nH(popmanus. [logpoOHuTe
U CHUCTEMaTH3MpaHMU JaHHW Ouxa OWIM TMOJIE3HH 3a BCHUYKH, CBbP3aHU C U WHTEpPECYBaIlld C€ OT

TEMATHKaTa 3a CJICKTpHUICCKaTa MOOMJTHOCT.

8.35. Racheva, M. (2023). Dependencies between functions in Fourier transforms. Mathematical
Modeling, 7(2), 36-39. ISSN 2535-0986

Fourier transforms

Abstract. Obtaining source functions in Fourier transform on the base of some knowing frequency
distributions are presented. The proposed approach allows to study the properties of the obtained

results. This technique is used for calculation of some improper integrals as well.

Tpancpopmanun Ha @ypue

Pe3tome. IIpencraBeHo e mosrydaBaHETO HA OpUTHHAIHUTE (PYHKIIMU B TpaHchopManusTa Ha Dypue
Ha 0a3aTa Ha HSIKOW M3BECTHHM YECTOTHU pasmpeneneHus. [IpeanokeHusT moaxos Mo3BojsABa Ja ce
nuicjaeaBar CBOIICTBara Ha MOJIYUYCHUTC PEIYJITATH. C’bH_IO TakKa, Ta3dnu TCXHHUKaA CC H3II0JI3Ba 3a

H3YHCIIBAHE Ha HIKOM HECOOCTBEHU HUHTCIrpaiu.

8.36. Racheva M. Discrete data approximations and their application in engineering research,
International Scientific Conference UNITECH 2023, 17-18 November 2023, Gabrovo, pp. 11 246 — 11
249, ISSN 1313-230X

Discrete data approximations

Abstract. In this paper we present an important aspect in engineering practice. Namely: how to use
effectively the data obtained as a result of measurements and approximations of required

dependences and parameters. Our aim is to show different approaches to such computations and their
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philosophy for the engineering applications. Emphasis is placed on the approximation of a limited
discrete set of data in order to get Fourier harmonics, when the periodic function is unknown. This

idea is supported by realistic and numerically solved examples.

IIpudau:kaBaHe HA TUCKPETHU JAHHU

Pe3srome. B Tazu cratus € npeacTaBeH BaKEH acleKT B MH)KEHEPHATA IIPAKTHKA, @ UMEHHO: KakK Ja ce
u3non3Bar e(pEeKTUBHO JaHHWUTE, IOJYyYEHH B PE3YITaT Ha M3MEpPBAaHUS M AalpOKCHUMAllUU Ha
HeoOXOMMUTE 3aBUCUMOCTU U mapameTpu. llenta e na ObAaT mokasaHu pa3ivyHU MOAXOAM KbM
TaKMBa M3YUCICHHS M TsAXHaTa Quiocopus 3a MHKCHEPHHUTE MPHIOKECHUSA. AKLUEHTHT € IMOCTaBeH
BBpXY allPOKCUMALIMATA HA OTPAaHUYEH TUCKPETEH Ha0Op OT JAaHHHU, 3a Jla Ce MOJIyyaT XapMOHUIIM Ha
®dypue, korato nepuoanyHara (pyHKUMs € Heu3BecTHa. Ta3u ujes e MoAKperneHa ¢ PeaJucTUYHU U

YHCIIEHO PEIIeHU TPUMEPH.

8.37. M. Racheva. On the Fourier Transform for Periodic Functions, Mathematical Modeling, 8(3), 91-
93, 2024. ISSN 2535-0986

Fourier transforms

Abstract. The paper deals with some aspects of the presentation and application of periodic time-
dependent functions in the Fourier analysis. Different approaches for defining and utilizing periodic
functions are considered. The case when one has only a discrete set of values obtained from
measurement and the function itself is not known is also included. In general, the type and the shape
of the corresponding frequency distribution is a point of interest and discussion. The paper presents

numerous examples which illustrate the proposed ideas.

Tpancpopmanun Ha @ypue

Pe3tome. Crarusita pasmiexzia HIKOU acleKTH Ha MPEACTABSIHETO U IMPUJIaraHeTo Ha MEePUOJUYHU
GbyHKIMY, 3aBUCEIIN OT BpeMeBaTa MpOMEeHIInBa, B o0nactTta Ha PypuepoBus aHainus. Pasrmenanu ca
Pa3IMYHM TOAXOIM 32 JeUHUpaAHE U U3MOI3BaHE HA MEPHOANYHU (PyHKIMH. BKIIIOYEH € u ciyyvasr,
IIPU KOWTO pasrojiaraMme camo C AUCKPETHO MHOXKECTBO OT ()YHKLIHMOHATIHUA CTOWHOCTH, OTY4YEHHU OT
u3MepBaHe, a camara (QyHKIuUS He € u3BecTHa. Karo 110, mpeaMer Ha MHTepec M OOCHKIaHe €
BUIBT U (popMaTa Ha CHOTBETHOTO paslpesefieHue Ha yecToTuTe. B crarusita ca mpeacraBeHH

MHO>KECTBO IIPUMEPH, KOUTO WIFOCTPUPAT IIPEIIIOKEHUTE UIEH.

24



