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Obcyxaaemble BONPOCHI

e boabniue AddHHbIE€ U HAYYHbI€ KOJIJIEKIIUH

e boJsibliMe laHHbIE B MATEMATHKE

e UHopMallMOHHBbIE TEXHOJIOTUX B MaTEMATHKE
® Big Math & One-Brain Barrier

e dopMasiM3anys MaTeMaTUYeCKOT 0 3HAHUA

e [ludpoBbIe MaTEMAaTHUYECKUE OUOJIUOTEKHU

e QabprKa MeTaJJaHHbIX LUPPOBOU OUOJIMOTEKHU
e ABTOMaTHu3alus U3JaTeJbCKUX IIPOLECCOB
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bonblwine naHHble B MaTeMaTUKe

[Ipo61eMa YeTBIPEX KPACOK

Appel K. and Haken W., Every map is four = : .
Colourable // Bulletin of the American Mathematical For mal Pr OOI_] he Four-

Society 82 (1976), 711-712. Color Theorem
Appel K., Haken W., Every Planar Map is Four Colorable. I. [RESE s

Discharging // lllinois J. of Mathematics, 21 (3), pp. 429—
490 (1977).

Appel K., Haken W., Koch J.s Ever)/ Planar Map is Four The Tale of a Brainteaser ven with a language rich cnough (o express ol

Francis Guthrie certainly did it, when he colned his mathematics

Colorable. II. Reducibility // Illinois Journal of Mathematics,
21 (3), pp. 491567 (1977).

[Ipo6aema cBefeHa k npuMepHo 2000
KOHQUTYpaLKaM, KOTOpPbIE IPOBEPEHBI
KOMINbTEPHOM MPOrpPaMMOM.

[I[paBOMepHOCTb KOMIIbIOTEPHBIX J0KA3aTE/NbCTB
pelraetcsa ¢popmasiM3alren.

B 2005 roay /I. ToHTHUpOM TeopeMa AOKa3aHa
dopmasinzanuert Ha Coq.

Gonthier, Georges, Formal Proof - The Four-Color Theorem //
Notices of the American Mathematical Society, 55 (11):
\1382—1 393 (2008)




bonblwine naHHble B MaTeMaTUKe

e Knaccudukanyss KOHEeYHbIX IPOCThIX IPYIIII
ABJISIETCS OJHUM M3 OCHOBOIIOJIArallIHUX
pe3yJibTaTOB MaTeMaTHUKHU 20-ro Beka.

e JlokasaTesibCcTBO npuMepHO 10-15 ThICAY cTpaHuI]
(npumepHo 500 cTaTel B Hay4YHBIX XKypHaJIaX)
[[l.TopeHcTeliH. [panduo3Hnass meopema// Scientific
American. U31aHue Ha pycCcKoM fA3bIKe. — 1986. — Ne 2.

— C. 62-74; R. Solomon. A brief history of the classification of the
finite simple groups // American Mathematical Society. Bulletin.

New Series. —2001. —V. 38 (3). — P. 315-352.
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BbluncamntenbHble mallnHbI B
MaTEMJATUKE

Kak IIPpUMEDP PEBOJJIIOIINHN B BBIYHUCJIEHUAX — BBIYHUC/IEHHUE
yuc/ja Tt

William Shanks nocJsie 15 net pa6otsl B 1873
BbIYMCJIWJI 707 uydp 4yucaa T, HO, Kak II0TOM
BbISICHHUJIOCh, TOJIBKO IepBblie 527 0Ka3aJIMCb BEPHbIMHU.

B 1949 roay 3a 70 yacoB Ha KOMIIbIOTEPE BBIYUCIEHO
2037 3HaKOB yucJa T : G.W.Reitwiesner. An ENIAC
Determination of T and e to more than 2000 Decimal Places / /
Mathematical Tables and Other Aids to Computation, Vol. 4, pp.
11— 15,1950 (www.jstor.org).

Ha camoM npocTOM COBpeMEeHHOM KOMIIbIOTEpE
BblurcaeHre 100000 3HaKOB 4yKcJia TT 3aUMET CEKYHAY.



http://www.jstor.org/

MHPopMaLMOHHbIE TEXHO/IOTUU B
MATEMATUKE

* «Py4yHble» BBIYUCJIEHUS — TUIIMYHAS IIpaKTHUKaA
[IOYTHU A0 cepeauHbl 20 BeKa.

e BoluncauTeibHblIEe MAallMHBI U30ABUJIU YYEHBIX OT
YTOMUTEJIbHBIX apUPMETHUUYECKHUX OTlEepPaALIHH.

e UHTe//IeKTya/IbHbIE KOMIIbIOTEPHbIE
MHCTPYMEHTBI TOYHO TAK e J0J/KHbI OCTAaBUTh B
[IPOIIJIOM TPYAOEMKHE PYTHUHHBIE (U HE TOJILKO!)
olepalyy B MaTeMaTHKE.




MHPopMaLMOHHbIE TEXHO/IOTUU B
MATEMATUKE

o O}KI/I,ZLHEM TAKOI'O 2K€ IIporpecca He TOJILKO B
BbIYHC/JIEHUAX.

e [IoMUMO BBIYMCJ/IEHUU U TOATOTOBKHU JOKYMEHTOB
HEeO0O0X0AUMbl UHCTPYMEHTbI HHTEJJIEKTYaJbHOI 0
[I0MCKa, peKOMeH/JaTeJIbHble CHCTEMbI
GOpMUPOBAHUS OJIM3KHUX CTATEU, CEPBHUCHI
TEPMHUHOJIOTMYECKOT0 aHHOTUPOBAHUS,
[IepCOHAJIbHbIE TIOMOIIHUKH, MHPOPMALIUOHHbIE
naTGOpMbl aBTOMATU3AL MU U34ATENbCKOHN
NeATeJbHOCTH.
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bonbline AdHHble U HaYy4YHbleé KOJ/IJ1IEKUNA

e Bo BceM Mupe 4KMCJI0 HAY4YHbIX CTATEU, COTJIACHO
[I0JICYETY, IpOoBeleHHOMY LleHTpOoM Hccie0BaHUH B
006J1aCTH HAYKHU U TEXHOJIOTUM B JIeMJeHCKOM
yHuBepcutete (SBF 2007), 3HauuTEBHO BO3POCJIO.
Yuciio HayYHbIX yOJIUKALIMH B IPOGECCUOHAIBHBIX
YKYpHaJiaXx BO BCEM MUPe YBEJIMYUJIOCh C IPUMEPHO
686 000 B 1990 roay no npumMmepHo 1 260 000 B 2006
oAy, YTO COOTBETCTBYET yBeJu4eHHto Ha 84%.
['on0BOM TEMIT pOCTa, paCCYUTAHHBIN HA 3TOU OCHOBE,
coctaBuJ 6oJsiee 5%. Ynuci0 HayYHbIX MyOJIUKALIUH
pacTeT ObICTpee, 4eM MUPOBASA SIKOHOMHMKA

CMm., HanpumMmep, Binswanger M. Excellence by Nonsense: The Competition for Publications in Modern Science // In:

Bartling S., Friesike S. (Eds) Opening Science. The Evolving Guide on How the Internet is Changing Research,

Collaboration and Scholarly Publishing. Springer International Publishing, 2014. — P. 49-72. — doi: 10.1007/978-
K3—3 19-00026-8_3.
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Big Math

Mathematical Intelligencer manuscript No.
(will be inserted by the editor)
Big Math and the One-Brain Barrier
A Position Paper and Architecture Proposal
Jacques Carette - William M. Farmer -
Michael Kohlhase . Florian Rabe
the date of receipt and acceptance should be inserted later
N
- Abstract Over the last decades, a class of important mathematical results
(o | have required an ever increasing amount of human effort to carry out. For
— some, the help of computers is now indispensable. We analyze the implications
Q. of this trend towards “big mathematics”, its relation to human cognition, and
< how machine support for big math can be organized.
e The central contribution of this position paper is an information model
.l for “doing mathematics”, which posits that humans very efficiently integrate
four aspects: inference, computation, tabulation, and narration around a well-
7 organized core of mathematical knowledge. The challenge for mathematical
-— software systems is that these four aspects need to be integrated as well. We
- briefly survey the state of the art.
%)
Q
1 Introduction
',{ In }11¢= last half decade we have seen mathematics l:y‘klo problems that lead
i to increasingly large developments: proofs, computations, data sets, and doc-
:'1_ ument collections. This trend has led to intense discussions about the nature
- of mathematics, ventilating questions like:
— i) Is a proof that can only be verified with the help of a computer still a
—1; mathematical proof?
- ii) Is a mathematical proofscape that exceeds what can be understood in
@) detail by a single expert a legitimate justification of a mathematical result?
T tii) Can a collection of mathematics papers however big adequately
- represent a large body of mathematical knowledge?
; The first question was first raised by Appel and Haken's proof of the four color
) conjecture [AHEY] that in 400 pages of regular proof text reduced the problem
52

J. Carette W. M. Farmer, M. Kohlhase, F. Rabe. Big Math and the One-Brain Barrier. A Position

K Paper and Architecture Proposal // arXiv:1904.10405v1 [cs.MS] 23 Apr 2019



Big Math

e B anpeJsie 2019 J. Carette W. M. Farmer, M. Kohlhase, F. Rabe
npeajaoxXKnJin UCiIitoJib30BaThb, 110 dHAJIOTKMHU C TEDMHWHOM Blg
Data, TEPMHUH Big Math /1151 0603Hau€HUs MOJX0/1a
IIPUMEHEHHNA HHC])OpMaLU/IOHHbIX TEXHOJIOTUU B
MdTEeMdTHUKE.

* BbifieseHbl 5 OCHOBHBIX acneKTa Big Math: Inference (BbIBO/
YTBEPXKAEHUM NyTEM JeAYKIUN), Computation
(QJITOPUTMUYECKOE IIPe0Opa30BaHUE MTPEACTABIEHUU
MaTeMaTU4YECKUX 00 bEKTOB B O0Jiee JIETKUE J1J11 IOHUMaHU A
dopMbl), Tabulation (CO3JaHHE CTATUYECKHUX, KOHKPETHBIX
JAHHBIX, OTHOCSIIUXCS K MATEMAaTUYIECKUM 00 bEKTAM U
CTPYKTypaM, KOTOPbI€ MOXHO JIETKO XPaHUTD, 3allpalluBaTh
M COBMECTHO UCIIOJIb30BaThb), Narration (IIpHBeJleHHE
pe3yJIbTaTOB B GOPMY, KOTOpasd MOKET ObITh YCBOEHA
JIIOAbMH), Organization (MOAYJIbHAsi OpraHUA3alUA
MaTeMaTHU4YeCKHUX 3HAaHUMN)




Big Math

Computation

Tetrapod Structure - 5 aCIEKTOB CHCTEMBI Big Math Systems.

J. Carette W. M. Farmer, M. Kohlhase, F. Rabe. Big Math and the One-Brain Barrier. A
Position Paper and Architecture Proposal // arXiv:1904.10405v1 [cs.MS] 23 Apr 2019




Tembl no HanpasneHuto Big Math

e PaboThl, BbINOJIHSIEMBIE B paMKax peaii3aluu
[IporpaMMmebl lleHTpa KOMIETEHLUH
HanmoHa/bHOH TEXHOJIOTMYECKOU MHHUILIMATUBBI
«lleHTp XpaHeHUs U aHaJIU3a OO0JIbIIUX JaHHbBIX»

MI'Y, uMeroT HermocpeCTBEHHOE OTHOILIIEHHE K
HanpaBJIEHUIO Big Math.

e Jlasiee BblJieJIEHbI HEKOTOPbIE U3 HAYYHBIX TEM,
pa3pabaTbiBaeMbIX B HACTOSIIEE BPEMSA.




CDopN\an U3dunA matematmnyeCroro sHaHUuA

Math Document Mobius Strip

Knowledge Format Semantic Model
Text PDF, -
LaTeX
Metadata OWL AKT Portal Ontology
Logical OWL Mocassin Ontology
structure
Terminology OWL OntoMathPro Ontology
Symbolic Coq, Formalized mathematics
computation Agda

A.M. Enuzapos, A.B. Kupusinosuy, E.K. J/Ilunaués, O.A. HeB3opoBa. YnpassieHue
mamemMmamuyecKumMu 3HAHUAMU.: OHMosiozcuyeckue Moaeﬂu u uugﬁpoeble mexHosao2uu //
CEUR Workshop Proceedings. —2016.—Vol. 1752. — P. 44-50. URL: http://ceur—ws.org/Vol—

K 1752/ paper08.pdf.
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OHTONOrMKN Kak dopmManan3meil

e [IpencraBsieHre 1 0OOMEH 3HAHUSAMU B JIDOOM

npeJMeTHOU 00J1aCTH OCHOBAH Ha ee
KOHILIeNTyaJIh3ali1H.

B nponecce KOMMYHUKALMHY (KakK MeXXAY JIIOJAbMHU, TaK U
MeX/y MalllMHAaMU ) MCII0JIb3YEeTCs SI3bIK CO CJIOBAPEM,
coZlep>KallliM HabOp TEPMHHOB /IJI1 0003HAYEHU S
3JIEMEHTOB KOHIeNTyaJu3anuu. s ocyiecTBaeHUs
YCIIEIIHOM KOMMYHHKALUU TPEeOYeTC s, YTOObI BCE ee
Y4YaCTHHUKH, BO-IIEPBBIX, pa3JeJisiJid OOy
KOHIIeNTyaJIM3alHUI0 U, BO-BTOPBIX, UCII0JIb30BaJIA
00K caoBapb. CpeCTBOM pellleHHs 3TOM 3aa4u
SABJISSIOTCS OHTOJIOTHU.

A.M.Elizarov, A.V.Kirillovich, E.K.Lipachev, O.A.Nevzorova, V.D.Solovyev, and N.G.Zhiltsov

Mathematical knowledge representation: semantic models and formalisms // Lobachevskii Journal of

K Mathematics. — 2014. —V. 35, No 4. — P. 348354
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OHTONOUA

e OHTOJIOTUS onpeJiesisieT OCHOBHbIE IOHATHS
HEKOTOPOU NIpeAMETHOMU 00JIaCTU U OTHOILIEHUS MEXKY

HUMH. OCHOBHbIMH KOMIIOHEHTaMH OHTOJIOTUH
ABJIAIOTCA: K/1ACCbI, OMHOUWIEHUA N dKCUOMOVbL.

e CorsiacHo onpegesneHuto T. 'py6epa [Gruber T.R. 4
Iranslation Approach to Portable Ontologies // Knowledge Acquisition.
—1993, No 5 (2). — pp. 199-220], OHTOJIOTUA — 3TO SAIBHAsA U
dopMasibHasA cliequpUKaL M pa3geisseMon
KOHLeNTya/lu3anui [Studer R., Benjamins R., Fensel D.

Knowledge Engineering: Principles and Methods // Data & Knowledge
Engineering. — 1998. —V. 25, No 1-2. — pp. 161-193].




-

OHTO/I0ITMU NPpeaMeTHbIX 06/1acTeEN HAYKM

Konnennus CemaHTHU4ecKoro Beba npeanoJsiaraet
CeMaHTHUYeCKOe CTPYKTYPHUPOBAHUE NTPOCTPAHCTBA UHTEPHET-
JAHHBIX JIJIS1 €ro UCI0JIb30BaHUSA IPOrPaMMHbBIMU areHTaMH, a
OCHOBHBIMH 3aJladaMy CTaJM YHUPUKALYSA (COBMECTUMOCTD) U
CBsI3bIBaHUE JJAHHBIX U3 PA3HbIX UCTOYHHKOB.

Haunb6oJsiee 3Ha4MMbIM B OTHOLIIEHHUH IIPUMEHEHHS IPUHIIUIIOB
Linked Data aBusisieTcsa npoekTt LOD. [l1aBHOe ero nperMyliecTBO
— B CTAHJZApPTU30BAaHHOM IOAX0/l€ K CTPYKTYPUPOBAHHUIO U

XpPaHEHUI0 UHTETPUPOBAHHBIX JAHHBIX, KOTOPbIE 3arpy>Kar0TCs U

npeacTaBJsgloTcA B BUZe RDF, T. e. TpumieToB BHU/ia «CyO'beKT—
peJuKaT-00bEKT.

BaxxHbIM HanpaBJyieHHWeM o06Js1acTU CeMaHTHUYeCcKoro Beba craja
pa3pabOTKa OHTOJIOTMH NIpeMEeTHBIX 00J1acTeu.

/




OHTONOrMUN MAaTEMATUYECKUX 3HAHNI

* Mocassin — OHTOJIOTHSI JIOTUYECKON CTPYKTYPhI

MaTeMaTH4Y€eCKHUX JOKYMEHTOB, pa3paboTaHHas

JJ11 aBTOMAaTHUYECKOI'0 aHa/IM3a MaTeMaTUYEeCKUX
A A
nyoMKanuu B popmare LATEX.

e OHTOJIOrKA NpodeccuoHaNbHOM MaTeMaTUKH
OntoMathPRO

e OHTOJIOrHUA 06Pa30BaTEJbHON MAaTEMAaTUKH
OntoMathEPU

A.M.Esinzapos, A.b.JKvxxkuenko, H.I'XKuabos, A.B.Kupuiiosuy,
E.K.JIunayéB. OHmMos102uu Mmamemamu4yecko20 3HaHus U
peKkomeHdame1bHas cucmema 045 KOAAeKYUU (U3uKo-MamemMamu4eckux
dokymenmos// JlokJ. Akagemuu Hayk. — 2016. - T. 467, Ne4. - C. 392-395.




BbigeneHme normyeckou CTpyKTypbl

Logical Structure Extraction

Mocassin ontology

v ©'Document Segment’
@ Axiom
@ Claim
@ Conjecture
< Corollary
@ Definition
@ Equation
© Example
¢ Lemma
v @ 'Mathematical expression'
@' Variable
< Proof
@ Proposition
@' Remark
@' Theorem

¥ ®topObjectProperty ¥ WtopDataProperty

= 'depends on' "™'has LaTeX source’
mexemplifies ™ 'has start page number'
= 'followed by' W'has text'

= 'has consequence’ W 'has title'

™ 'has notation’

™ 'has part’

= 'has segment’

W proves

= ‘refers to'




OHTONI0IUA OntoMathPRO

K2 k2
Hierarchy of Fields
v 'Field of mathematics'
. . ' Theory of algorithms'
v 'Mathematical k ' Theory of differential equations’
* * Bound ' Theory of functions of a complex variable'
» © Conjecture Algebra
- ° Peﬁnition Analysis
Hierarchy of Objects @ fementotdl o ipiccrete mathematics
g :::3"‘0:: °: m 'Functional analysis'
. .= > ementofni
v ‘Gfon.metnc object Y > ‘Element of p G.,OA'::wl tical geometry'
v @' Ciifford algebra » ~'Element of ' Intrinsic geometry'
:Even Clifford ‘“I’."”b"' » 'Element of a ' Projective geometry'
'Even componen't > 'Element of v 'Affine geometry '
Odd component » " Equation 'Affine differential geometry '
»  Aggregate » © Formula 'Algebraic geometry’
» © 'Basic’ » 'Geometric ok » ( 'Differential geometry '
» © Curve » © Identity 'Fractal geometry'
v © 'Groupoid ' » © Inequality 'Metric geometry '
v 'Lie algebroid’ » © Map 'Mathematical logic'
'‘Anchor ' » © Method 'Number theory'
v © "Topological groupoid ' » ' Number 'Numerical analysis'
'Etale groupoid ' » © Operation 'Probability theory and mathematical statistics’
> Point > Operator > ‘Topology *
v O 'Spinor’ » © Problem .- 'Mathematical knowledge object’
' Weyl spinor’ Proof
'Dirac spinor’ > ©Property
E117 > OSet
'liotopic ‘piﬂor ' > Statement
'Marjoram spinor’ > ®Tensor
'‘Matrix - spinor’ > @Theorem .
Spinor-column » © Transformation
< . » @ 'Value'
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OunTonorna OntoMathtbU

I «owl:Thing
() B3anmHoe pacnonoxexue ' Ha nnockocTn
¥V ) l'eometpuyeckas urypa Ha nnockocTu
v O nuHun
() BekTOp
O kpusble
) nomaHas
() oTpesku
() nonynpsiMble
O Touku
» (O Yactb nnockocTn
() EavHnubl nameperus
) IHCTpYMeHTbI U3MepeHuit U NOCTPOEHMUI
() KOHCTpPYKTUBHbIE aKCMOMbI U 3aa41 Ha NOCTPOEHUe
() MeTopapl peleHns nnaHuMeTpu4eckux 3agad
() MeTpuueckue CBONCTBA reOMETPUYECKOW hUrypbl
() OcHOBHbIE MOHATUA aKCMOMAaTU4EeCKOro NMOCTPOEHUS NTaHUMETPUM
() OCHOBHblE NOHATVA METOAOB pPeLleHns 3aaa4y nNnaHuMeTpum
() OcHOBHble aneMeHTbl reoMeTpU4ecKoro npeobpasoBaHns
() OTHOLWeHna Mexay reoMeTpu4ecKumMmn urypamm
) Mpeobpa3oBaHusa NIOCKOCTH
() MNpu3Hak unn CBOMNCTBO reoMeTpMYecKoro npeobpasoBaHus
0 PaccTosiHus mexay Mo
() CpepgHve BeNM4MHbl B NNaHUMETpUm
() Teopema
» () Teopema nnaHumeTpum

A Kirillovich, L.Shakirova, M.Falileeva and E.Lipachev. Towards an Educational Mathematical Ontology // L. Gomez
Chova, et al. (eds). Proc. of the 13th International Technology, Education and Development Conference
(INTED2019), Valencia, Spain, March 11th-13th, 2019. IATED, 2019. Pp. 6823-6829.

/
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[TnaTdopma cemaHTU4eckon nyonukaymm

Bxoa: Bbixona;:

l
|

Konnekuus ctaten B

RDF-
dopmare [AT] Ep( Habop

MaTtemaTtmka» (1997-2007)
O6bem: 854 284 tpunneta, onucaHo 4 190 teopem, 1 015 onpegeneHunmn n ap.

A. Elizarov, A. Kirillovich, E. Lipachev, O. Nevzorova. Digital Ecosystem OntoMath: Mathematical
Knowledge Analytics and Management // Communications in Computer and Information Science,

K Springer. — 2017. —Vol. 706. — pp 33-46. — d0i:10.1007/978-3-319-57135-5_3.

IVM — Habop aaHHbix LOD, npeacTaBAAlOWMNA CTaTbM U3 KypHana «M3sectms By3os.

/




Lndpposble matemaTnyeckme bMbamnoTexku

* World Digital Mathematics Library (WDML)

* Global Digital Mathematics Library (GDML)

® The European Digital Mathematics Library (EuDML)
® MathNet.Ru

® Numerisation de Documents Anciens Mathematiques

(NUMDAM), The Czech Digital Mathematics Library (DML-
CZ), GDZ—Gottingen Digitization Centre

e [.obachevskii Digital Mathematical Library

A.M.Elizarov, E.K.Lipachev, D.S.Zuev. Digital mathematical libraries: Overview of implementations and
content management services / / CEUR Workshop Proceedings. — 2017. —Vol.2022. — P.317-325.

-




Lobachevskii DML

hitps://lobachevskii-dml.ru/ontomath

Lobachevski Digital Mathematics Library

Home ' OntoMath

OntoMath

OntoMath Digital Ecosystem

OntoMath is a digital ecosystem of ontologies, textual analytics tools, and applications fd
This system consists of the following components

Mocassin, an ontology of structural elements of mathematical scholarly papers
OntoMathPRC, an ontology of mathematical knowledge concepts;

Semantic publishing platform

Semantic formula search service

Recommender system

Fig. 1. OntoMath ecosystem architecture

Briefly we describe these basic elements of the architecture of OntoMath digital ecosysten

The core component of the OntoMath ecosystem is its semantic publishing platform. It bui
of mathematical articles in LaTeX The generated mathematical dataset includes meta
terminology, and mathematical formulas. Article metadata, the logical structure of docur
terms of AKT Portal, Mocassin and OntoMath®RC ontologies respectively. Mocassin of
Annotated LaTeX (SALT) Document Ontology that is ontology of the rhetorical structure

toMathPRO ontologies are parts of OntoMath ecosystem but SALT is an external onto
semantic publishing platform: a semantic formula search service and a recommender syst:

As any digital ecosystem, OntoMath has components that are used for socio-technid
ontologies and the semantic publishing platform. They can be used by mathematicians an

https://lobachevskii-dml.ru

Lobachevskii Digital Mathematics Library

.
-

Lobachevskii DML
Collections

Digital collection LJM for 1998-2007 with
semantic navigation tools. System of
relations with the LJM collection from
2007 to the present. Digital collection of
Proceedings of the Mathematical Center
named after N.|. Lobachevsky, which also
includes  separate  collections  of
conferences on  mathematics and
mechanics. Digital collection of the journal
lzvestiya VUZov. Mathematics. Digital
collection of the journal Uchenye zapiski
Kazanskogo Universiteta

View details »

Lobachevskii DML
Services

When designing the digital library
Lobachevski-DML we used the results we
obtained earlier on the management of
mathematical knowledge, as well as
developed methods of structural and
semantic analysis of mathematical
documents. In the LJM electronic
collection for 1998-2007, hosted in
Lobachevski-DML, a formula search
based on the MathML search method of
documents is implemented

View details »

Lobachevskii Digital Mathematics Library

Digital Mathematical Library, built on the principle of managing objects of
mathematical knowledge, and not mathematical documents. It is based on
the fundamental principle of WDML - the principle of creating a network of
mathematical information, which is based on knowledge contained in
publications presented in electronic collections

OntoMath Ecosyste

OntoMath is a digital ecosystem of
ontologies. textual analytics tools, and
applications for mathematical knowledge
management. The core component of the
OntoMath ecosystem is its semantic
publishing platform. It builds an LOD
representation for a collection of
mathematical articles in LATEX. The
generated mathematical dataset includes
metadata, the logical structure of
documents terminology. and
mathematical formulas

View details »

Semantic Publishing Platform

representation for a given sample of mathematical articles in LaTeX  Its main features are

Indexing mathematical articles in LaTeX-format as LOD-compatible RDF-data
Extracting articles’ metadata in terms of AKT Portal Ontology

Shisit : of s of Dntas 2P0

As was mentioned above, the semantic publishing platform which constitutes the core of the OntoMath ecosystem makes an LOD

Mining the document logical structure using our ontology of structural elements of mathematical papers

A.M_Elizarov, E.K.Lipachev. Lobachevskii DML:Towards a semantic digital mathematical library of Kazan
K University // CEUR Workshop Proceedings. — 2017. —Vo0l.2022. — P.326-333.




PekomeHaaTenbHbIN CEPBUC B
undpposou skocucteme OntoMath

Semantic Formula Search Recommender System

Semantic Publishing Platform

Mocassin Ontology
AKT Portal OntoMathPRO

Ontology SALT Ontology
Document Ontology

A.M.Enuzapos, A.b. Kmxuyenko, H.I.’Kuabuos, A.B.Kupusiosuy, E.K.J/lunaués. Onmosiozuu
MAMeMAmMuU4eCcKo20 3HaAHUS U peKoMeHdameAbHasl cucmema 0451 KoAaaekyutl ousuko-

Mmamemamuveckux dokymenmos// Jlokn. Akagemuu Hayk. - 2016. - T. 467, Ne4. - C. 392-395.
A. Elizarov, A. Kirillovich, E. Lipachev, O. Nevzorova. Digital Ecosystem OntoMath: Mathematical

Knowledge Analytics and Management // Communications in Computer and Information
Science, Springer. - 2017. - Vol. 706. - pp 33-46. - d0i:10.1007/978-3-319-57135-5_3.
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CeMaHTUYEeCKUN peKoMeHaaTEeNbHbIU
cepBuUC

e KoHTeHT SHGKTpOHHOﬁ KOJIJIEKONH CEMAdHTHUYECKH

dHaJIN3UPYETCA BO BHEIIIHEM CEPBHUCE
CEMAHTHUYE€CKOI'O dHHOTHPOBAHHUA Textocat.

* Pe3ysibTaThl aHHOTHPOBAHUS — aHHOTAI[MU B
TEPMHHAX OHTOJIOTUH NTPeAMETHOH 06J1aCTH
OntoMathPRO (http://ontomathpro.org/) -

COXpPaHSAOTCA B 6a3e 3HAHUM CepBUCaA.

e AHa/IMTHYECKHEe MOYJIM 00pabaThIBAIOT JaHHbIE
13 0a3bl 3HAaHWU U GOPMUPYIOT NPe/ICTaBJIEHUE B
BU/Jl€e UHTEPAKTHBHOM KapTO4YKH NNyOJUKALIUN U
[IOHSATUM, BBIBOJAHWMbIX HA 3KpaH I10JIb30BaTeJIsl.

™~
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OntoMath Semantic Formula Search

https://lobachevskii-dml.ru/mathsear

™~

@ lobachevskii-dml.ru:8890/n

Semantic Formula Search ST . : :
Finding Concepts in Mathematical Formulas

Links Gamma function

Slides ¥ Axiom ¢ Claim ¢ Conjecture ¢ Corollary # Definition ¢ Equation ¢ Example ¥ Lemma
¥ Proof ¢ Proposition ¢ Remark ¢ Theorem ¥ Other

About

Gamma function concept instances (4
Qur application supports a use case of searching mathematical formulas in the

entity. The user input supported by the 3 Notation Formula Context
notation used in the papers to denote mathematical concepts, and the user
feature makes our application different from a wide range of mathematical r m n.
syntax (http/Awww latexsearch comv; hitp:/Zshinh org/wfs; hitp/functions w [’[ l‘(_.{i + 3) [J[ (1 "')k s)
suffer from ambiguous mathi al notations. How: ent k-1 k-1
search system that is robust to basic formula transformations including change| r(-) 8;(s) p s Example
Another rationale behind the concept-based search input interface is its cros [I FLu{ + s) | | I ﬁi s)
document collection is in an, the user still can s k=m+1 k=m,+1
s to enable a keyw - "
framalpha.com) can hal K J 1 j
not provide the similar functionali J ll I B+ 'g)k] lr(] @ — )
scriptions of mal INED) 9}{_“ ) Other
search in M, documents. Uniike this tool, our solution is j 9 j
terms of MathPRO ontology, and, ¥ fore, enabling r [I F“'g +3) I I r“- - Hg - -“]
our search interface supports filtering by the document struc! k=m+1 k=m; +1
or a definiion tains the relevant formuia
m n
. . J J
Finding Concepts in Mathematical Formulas li T(Bx +s) ]i F(1-aj-s)
k-1 k=1
R () - . , Example
[l Tag+s) II TO-Bl-9)
k=n_+1 k=m;+1
W Corol N
8§ Proposser m n
Mrel+s)ra-—ao s
k=1 k=1
"o | r(-) » Py B Other
[ Tal+s) JI T(1-Bl-s)
k Pk — )
| Mipaikueda aptesue ken+1 k=m, +1
Wit ring. 7

Details....

Details

Details

Details....

A Elizarov, A Kirillovich, E.Lipachev, O.Nevzorova. Semantic formula search in digital mathematical

libraries / / Proc. of the 2nd Russia and Pacific Conf. on Comp. Technology and Applications (RPC

2017). IEEE, 2017. Pp. 39-43. DOI: 10.1109/RPC.2017.8168063.
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dabpurKa meTagaHHbIX

* BriJiesieHHe MeTaJaHHbIX U3 JIOKYMEHTOB
* Yiny4nieHUue MeTaJaHHbIX

* YToYyHeHHe MeTaJlaHHbIX

e [lonosiHeHHe MeTaJlaHHBIX

e HopMasinsanusa MmeTaJgaHHbIX




ABTOMaTU3aLUMA N34ATE/IbCKMX NPOLLECCOB

e CTuJeBas BaJUalMs IOCTYNAKIUX MaTePHaJOB.

* PekoMeHaTesIbHAsA CHCTeMa oA 60pa
KJIAaCCUGHUKATOPOB.

e CepBUCHI aBTOPOB, BKJIOYAs NOJATOTOBKY CIIMCKOB
JIUTEPATYPHI.

¢ TepMI/IHOJIOFI/I‘{eCKOE dHHOTHPOBAHHE CTaTeM.

* PekoMeHaTebHas1 CHCTeMaA oA 60pa
pelLleH3eHTOB.

e TpaHcauTeEpanMa CIMCKOB JIUTEPATYPHI.
e @opMHUpOBaHUE MeTAJaHHbIX 0a3 LUTUPOBAHHUSI.




CTnnesaa Bannaauma

HpoeepKa cmambu HA mexHu4Yeckoe coomeemcecmeue

“14 1 215 1 16 KIES7

TEOPHI BAPHATTHOHHBIX OBPATHBIX KPAEBBIX 3ATTAY

MponucHbie 6yKebl
MonyXupHeIA WpUpT
PacrnonoxeH B Hauane
TeKCTa

ol

ASPOTHIPOJHHAMHKH: COBPEMEHHOE COCTOAHHE, TPHJIOKEHH T,
INEPCHEKTHBbBI PASBHTH

UmeeT Bug 1.0, Gamunus
CnefnyeT 3a Ha3saHMeM

IA.M. Eamsapos| -
| Kasancxui (ngeo.mccmﬁz Eeéezawubzﬁ VHUBEPCUMEN| —

Kypcus
PacnonoxeH nocne
aBTOpOB

ame .com
Annomayua. Bapuanmonssle 00paTHEIe Kpaesble sajaun asporuapommHarery (OK3A) peammsyror
OJIMH H3 TIOAXO0XOE K ONTHMESALEE, 33p OAMHANET e CKEX H TP OAMHAMIGe KX (OpM, B 93 CTHOCTH, OHH CBA-

Pa3mep wpudra: 9nT
YHuKanbHbM Bua email-a

S3HBI C IOMCKOM OTEETA HA BOIPOCE], KAKYIO MAKCHMAIBHYIO MOABEMHYIO CILTY MOMXHO IIOJTYYHTIb Ha npodm—

e KpBLIA M KaKoBa (hopMa mpodirteif, 0013 4aFOMEX ONTHMHSHD O3 HHEIMH 35D O IHHAMHYIECKIMH XapaKTe-
pHcTHRaMH. B panmkax KIacCHYecKHX MoZeTeH MeXaHMKH FIIKOCTH H rasa B MaTeMaTHUEeCKOM ILIaHe STH
$aJauM CBOAATCA K BAPHAIMOHHED KPaeEBM 530293 N1 AHATHTHYE CRIX Qaymum

HaumHaeTca co cnoea
«AHHOTaUuA»
Pasmep wpudTa: 9nt

TlpeacTanIeHEl HOBRIE. PESVARTATEL 18OPYH BADHA
TEIRHERM, QIHCAHBL HPELTOECERA B TMARD 0 TEEHAMEES :

PaGoTa BEmoaHeHa npu nogaepsike rpaHTos PRPH NolNe 15-07-05380, 15-47-02343.

OCHOBHBIE PE3VJIbTATHI TEOPHH BAPHATTHOHHBIX OK3A

OpxHEEM H3 IepELIX NPHMEPOE BapHaIHOHHOH OK3A caIy:##HT 237392 MAaKCHMH33ITHH IIOABEMHOH CHIIEI AY-
TH 33JaHHOH JJTHHE] H OTPaHHIeHHOH KPHEH3HEI IPH 0e20TPLIBHOM €€ 00TeKaHHH NOTOKOM HAeaTbHOH HeckHMae-
Mo zmaxocTH (MHK). Ee TouHOE pemense nonyIeHO B [ 1] — Z0Ka3aHO, 9TO 3KCTPEMANEIO OVAET AVTa OKPYAHO-
cta. K nasnarmomy maccy OTHOCETCA MHOTHE 0606memm oﬁpanmx KpaeBkIX 337139 33p OTHIP OHHAMHKH,. TEOPHH
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CTPYKTYPHbIN aHaNNU3 JOKYMEHTOB
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GENERALIZED ANISOTROPIC NAVIER-STOKES EQUATIONS /

S N. Antontsev’. H.B. Oliveira’|<€—

1 — University of Lisbon
2 — University of Algarve, Portugal| —=&

| antontsevsn@mail ruf——-€—o-
Annotation. In this talk. we consider the evolution problem for the Navier—Stokes equations of non

Newtonian type and with an anisotropic diffusion. It means that the stress tensor is a nonlinear anisotropi
tensor function of the strain rate tensor. This set of equations is potentially useful to model fluids that behav:
as dilatant fluids in several directions and as pseudoplastic in another distinct ones. The existence of wea
solutions is proved for the standard initial and boundary value problem. Also the properties of the solutio:
such as the extinction in a finite time, the exponential time decay and the power time decay are proved. Wi
this respect. we consider the important case of a forces field with different behavior in distinct directions.

gr P LW N =

INTRODUCTION

Differential equations with anisotropic diffusion have been studied intensively as witness the large number
of works published in recent years (see, e.g. [1] and the references cited therein). In the literature of classical Navier-
Stokes equations. anisotropic diffusion is used in the context of geophysical flows with the meaning that the vertical
viscosity 1s distinct from the horizontal one (see e.g. [2. 3]). The resolution of the Navier—Stokes with small initial
data 1n suitable anisotropic spaces 1s also considered in some literature (see [4] and some of the several works where
it 15 cited). There are also some works in which are studied some anisotropic regularity criteria for the Navier—

A.M.Enusapos, E.K./lunaués, llI.M.XanapoB. Asmomamu3supogsaHHasi cucmema cepaucos
06pabomku 60/1bWUX KOAAEKYUU HAYYHbIX 0OKYMeHmMo8 // AHaJIMTUKa U yIIpaBJieHHe JJaHHbIMU B

006J1aCTSIX C MHTEHCUBHBIM MCNOJIb30BAaHMEM JAaHHbIX: COOpHUK cTaTel XVIII MexayH. kKoH.
&DAMDID/RCDL’2016. - M.: ®UIl UY PAH, 2016. - C.109-115.
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OHTO/I0rMU ONUCAHUA CTPYKTYPbI

NOKYMEHTOB
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OHTO/IOTMMN ONNCAHUNA CTPYKTYPbI
NOKYMEHTOB

Document Component Ontology (DoCO)
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K Russia 25-29 September, 2017. — pp. 1-5. DOI: 10.1109/RPC.2017.8168064-.

CTPYKTYpHbIe 3/1IeMeHTbI

Paper block

Block feature

In ontology terms

Title

Font: Times New Roman, 12 pt, bold, centered etc.
Position: at the start of the document

doco:title

Author’s list

Font: Times New Roman, 12 pt, centered etc.
Position: after title
Regexp Pattern: authors separated by comma

doco: ListOfAuthors.
feof:author

Affiliations

Font: Times New Roman, 12 pt, italic, centered etc.
Position: after author’s list

pro:relatesToOrganization

E-mail

Font: Times New Roman., 9 pt. bold. centered etc.
Position: after affiliations
Regexp Pattern: Unique address type

fabio:Email

Abstract

Font: Times New Roman, 9 pt, justified etc.
Position: after e-mail
Regexp Pattern: Begins with a specific word: abstract

doco: abstract

References

Posttion; at the end of the document
Regexp Pattern: Begins with a specific word:
References

doco:bibliography.
deo:BibliographicReference

A.Elizarov, S.Khaydarov, E.Lipachev. Scientific documents ontologies for semantic representation of digital libraries //

Second Russia and Pacific Conf. on Computer Technology and Applications (RPC). Vladivostok, Russky Island,
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3aKa4yeHue

e [IpeacraBsieHbl pe3yJibTaThl IPoeKTa «Paspabomka
MexHO./102Ull ynpasaeHuUss Mamemamuyeckumu
3HAHUSIMU HA OCHOB8e YUu@dposol Mmamemamu4veckou
6ubsuomeku Lobachevskii-DMLy, BBITOJHAEMOI'0 B
paMKax peasinsanuu [Iporpammel lleHTpa
KoMIleTeHIIMM HanlmoHa/IbHOU TEXHOJIOTMYECKOH
MHULIMATUBBI «I[eHmp xpaHeHus U aHa.au3d 601b6uux
JaHHbIX», TOAAEPKMBAEMOro MUHUCTEPCTBOM HAyKU U
BhICIIIEr0 06pa3oBaHuA Poccurickon Penepalivu no
Jloroopy MI'Y M. M.B. JlomoHocoBa ¢ ®oHA0M
noAJep>KKU NpoeKToB HanpoHaibHOM
TEeXHOJIOTHYeCKOM HHUIHMaTUBbI oT 11.12.2018 Ne

13/1251/2018.




Cnacmbo 3a BHUMaHuel




