Cepusi «<MaremaTukas
2023. T. 39. C. 14 M3BECTHN A

Hprymerozo
Ormat ) 20Cy0aPCMEEHH020
HJTANH-JIOCTYI K 2KypPHaJIy: YyHuUsepcumema

http://mathizv.isu.ru

Research article

VK 518.517
MSC 03C07, 03C60
DOI https://doi.org/10.26516,/1997-7670.2023.39.1

Multilinear Volterra Equation of the First Kind:
Elements of the Theory and Numerical Methods

IvanI. Ivanov!?%, Petr P. Petrov!?3%

Irkutsk State University, Irkutsk, Russian Federation

Novosibirsk State University, Novosibirsk, Russian Federation
Novosibirsk State Technical University, Novosibirsk, Russian Federation
Lomonosov Moscow State University, Moscow, Russian Federation

= petrov@mathl.isu.ru

1
2
3
4

Abstract: In this paper, we consider a convex function defined as a 1D-regularized total
variation with nonhomogeneous coefficients, and prove the Main Theorem concerned with
the decomposition of the subdifferential of this convex function to a weighted singular
diffusion and a linear regular diffusion. The Main Theorem will be to enhance the previous
regularity result for quasilinear equation with singularity, and moreover, it will be to
provide some useful information in the advanced mathematical studies of grain boundary
motion, based on KWC type energy.
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Hayunas crarbs

IlommnuHelinblie nHTErpajibHble ypaBHeHusi Bojsbreppa I po-
Ja: 3JIEMEHTbI TEOPUU U YUCJIEHHBbIE METOIbI

. 1. Usanos?*, II. II. IlerpoB!?3=

1 WpkyTckuit rocynapcTBeHHbIN yHUBepcuTeT, VIpKyTck, Poccuiickas Penepanus

2 Hosocubupckmit rocynapcraennsii yansepenter, HoBocubupcek, Poceniickas Penepa-
o4,

3 Hoocubupckuii rocyIapcTBeHHbIH Texamdecknii yansepcunter, HoBocubupek, Poceuiit-
ckas Penieparyst
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4 Mockosckuit Tocynapcreennsiii yansepenrer uM. M. B. JTomonocosa, Mocksa, Poccnit-
ckas Penepariyst
= petrov@mathl.isu.ru

AnnoTtanuga: PaccmarpuBaercs BbIyKJiasi (DYHKIHS, OlpejiesiseMasi KaK OJHOMEpHast
PeryJsIpu30BaHHAs [TOJIHASI BapUAIys ¢ HEOMHOPOAHBIME Kodddunmenramu. /JokasbiBa-
eTCsI OCHOBHAsl TeopeMa, Kacalolasics Pa3JjioyKeHus cyoauddepeHinalia 3Toi BhITyKJIOH
GbyHKIMN Ha B3BENIEHHYIO CHHIYIISPHYIO Juddy3UI0 U JIHHERHYI0 peryssapHyio muddy-
3uto. OCHOBHAsI TeOpeMa 3aKJII0YAETCs B YCUJIEHUU [IPEBIILYIIEro Pe3yJIbTaTa O PeryJsisip-
HOCTH JIJTsi KBA3WJIMHEIHOTO yPABHEHUSI C CHHTYJISIPHOCTBIO U, KPOME TOTO, TTPEJ0CTaBIIe-
HIU HEKOTOPOIi II0JIe3HON MH(MOPMAIMY B IIPOABUHY THIX MATEMATUIECKIX UCCIIEIOBAHUSIX
JBUZKEHUsT TPAHUIL 3€PEH, OCHOBAHHBIX Ha sHeprun tuna KWC.

KuroueBble cjioBa: MayKOpaHTHBIE ypaBHeHUs; GyHKIuUS JlambepTa; HeIuHENHHbIE WH-
TerpaJibHble HEDABEHCTBA; HEYJIydIllaeMble OIEHKU; YUCTEHHBIE METO/IbI

Baaropapuoctu: Pa6ora Beinonnena npu dunancosoi nongepxke PODU (npoext 00—
00-00000).

Ccbuika s utupoBanus: [vanov I. I., Petrov P. P. Integral Volterra Equations of the
First Kind: the Elements of the Theory and Numeric Methods // Wssectua Upkyrckoro
rocynapcrsentnoro yausepcurera. Cepus Maremaruka. 2023. T. 39. C. 1-4.
https://doi.org/10.26516,/1997-7670.2023.39.1

1. Introduction
2. Specificity of multilinear Volterra equations of the first kind
In (4) N = 1,2, 3, we write the series
Definition 1. The text of the definition
Z 123456789

Theorem 1. The statement of the theorem

Proof. The text of the proof

O
Based on the theorem 1 we obtain
Theorem 2. The statement of the theorem
Based on the theorem 2 we obtain
Theorem. The text of the unnumbered theorem
z+y*=Inz (2.1)
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Substituting in the 2.1 instead of x variable y we obtain

y+y?=Iny (2.2)
By the formula 2.2
Lemma 1. The text of the lemma
Lemma. unnumbered lemma
State 1. The text of the statement
Proposition 1. The text of the proposition
Corollary 1. The text of the corollary
Remark 1. The text of the remark

Given the remark 1
Thus, even in the case of constant kernels continuous solution of the
bilinear equation exists ...

3. Majorant equation (bilinear case)

Using the notation of [1; 3] ...

4. Conclusion

We recommend using the following samples for references. The list of
references should be in alphabetic order. If available, please always include
DOIs as full DOI links in your reference list (e.g. "https://doi.org/abc”).
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