1. On polynomial solutions of linear partial differential or difference equations
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The question whether a given linear partial differential or difference equation with polynomial coef-
ficients has non-zero polynomial solutions is — in general — undecidable. However, a differential or
difference equation L(y) =0, y = y(1,...,%m), m > 1, with constant coefficients has a non-zero poly-
nomial solution if and only if its constant term is zero, and this is true if and only if it has polynomial
solutions of all degrees.
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Bormpoc o ToMm, mMeer Jin JaHHOE JUHEIHOE ypPABHEHWE C YACTHBIMU MMPOU3BOIHBIMU WJIM PAZHOCTSIMU
C MOJIMHOMHMATLHBIME KO3 UIHEHTAMU HEHYJIeBOe MOJMHOMHUATILHOE DpellleHne, B OOIIeM Ciiydae
HepaspemuM asnropurmudecku. Ho guddepenuuanbuoe wim pashnocruoe ypashenue L(y) = 0,
y = y(z1,...,Tm), m > 1, ¢ TOCTOSTHHBIMI KOI(DDUIMEHTAMN MMEET HEHYJIEBOE TOJNHOMUAILHOE
peIlieHne eciau W TOJBKO ecyin ero Ko3(hUIMEHT MPH Yy pPaBeH HYJI0, IPUYeM B TOCJIEIHEM CIydae
yPaBHEHUE UMEET MOJMHOMHUAIBHOE PelreHne 000 CTeneH .

2. Highly efficient arithmetic of elliptic curves

S. Adlaj (CC RAS, Moscow)
E-mail address: semjonadlaj@gmail.com

Contemporary intensive research on elliptic curves has been a natural continuation of the research
on elliptic functions. An attainment of highly efficient algorithms for dividing points, on an elliptic
curve, gives rise to highly efficient and highly precise computations of (incomplete) elliptic integrals,
abundantly arising (in particular) among solutions to fundamental problems of theoretical mechanics.
Here, we shall indicate an approach which has enabled fast and exact computations for these problems,
occasionally, upon instances when traditional computing methods fail to deliver a desired precision at
any reasonable time.

BricokoaddekrnBHas apudmMernka 3JJINNTAIECKAX KPUBBIX

C. ®. Apnaii (BI] PAH, Mockga)
E-mail address: semjonadlaj@gmail.com

CoBpeMeHHOE WHTEHCHBHOE WCCIENOBAHWE SJUIMNTHYECKUX KDPUBBIX  SIBUJIOCH  €CTECTBEHHBIM
MPOZIOJIPKEHNEM WCCIIEJ0BAHMN SJIIIMITHYECKUX  (DYHKIWMIL. Bricokoad ek TrBHBIE  AITOPUTMBI
JICJICHHsT TOYEK SJUIHNTHYECKON KDPHBOH MO3BOJAT BHICOKOIGMMEKTHBHO M BBICOKOTOYHO BBIYHUCIIATH
(HemoJiHbIE)  JIMOTUYECKWE WHTErpajibl, B W300W/IMM BO3HUKAaOmUe (B YaCTHOCTH) CpeIu
pelreHn#t OCHOBOIIOJIATAIONINX 333 TEOPeTHYecKoil Mexanmku. B mamHoil pabore Oymer ykKas3aH
LOJIXOJL, IIO3BOJIUBILMI 1IOJIyYUTh HOBbIE AJIIOPUTMbI OBICTPBIX M TOYHBIX BBIYUC/AEHHH [l TAKUX
OCHOBOTIOJIATAIONINX 33744, TMOPOil TOTA, KOTJa TPAIUIHOHHBIE METOIbI BBIYMCIIEHNS HE TTO3BOJISIIOT
JTIOOMBATHCS JKEJTAHHON TOYHOCTH 33, KaKOe-JIM00 PasyMHOE BPEMS.

3. Mathematical and Computer Modeling of Non-linear Deformation Waves in the Cover
with Viscous Liquid Inside
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The present investigation, using methods of computer algebra, is devoted to the analyses of non-
linear deformation waves propagation in physically non-linear elastic cylinder shell, containing viscous
incompressible liquid. Wave process in elastic cylinder shell without dealing with liquid were earlier
investigated from the point of view of solution theory. The presence of liquid demanded working out
a new mathematical model and computer modeling of the processes, taking place in the system.

MaremaTndeckoe 1 KOMIIbIOTEpHOE MOJIeJIMpOBaHNe HEeJIMHEMHBIX BOJIH AedopMarinii B
000JI0YKe, coaepKallieil BA3KYIO »XHUJIKOCTh
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Hacrosmee wucciemoBanme, ¢ HCIOIb30BAHUEM CPEJICTB KOMIIBIOTEPHOW a/ireOphbl, IMOCBAIIEHO
aHaM3y PACIPOCTPAHEHUsS HEJUHEHHBIX BOJH nedopmanuii B (GU3NIECKN HEIUHEHHONW yIpyroi
[IAJIMHIPUYECKON 000JI0UKe, COMEPIKAIIEH BA3KYI0 HECKUMAEMYIO YKUIKOCTh. BOJIHOBBIE MPOIECCHI B
YIOPYTO# MUTHHIPAIECKON 00009Ke Oe3 B3aNMOIEHCTBHSA C KUIKOCTHIO PaHee UCCIeI0BAHBI C TO3UITHM
Teopun coMUTOHOB. Hammdame KuakocTu morpeboBaio pa3paboOTKH HOBOM MaTeMaTHIECKON MOIEIN U
KOMITBIOTEPHOT'O MOJEJIMPOBAHUS IIPOIECCOB, IIPOUCXOIAIINX B PACCMATPUBAEMON CUCTEME.

4. Algorithms of the symbolic-numerical calculations the Green function for ordinary
differential equations II and III order
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In report the algorithms for symbolic-numerical construction of the Green function, in general, as
generalized power series for ordinary differential equation of the second and the third order with the
first type boundary conditions are presented. On the base of the developed algorithms the Maple
programs of symbolic-numerical calculations the Green function are created and some examples of
calculation the Green function are presented.
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B jokitazie npesicraBienbl aaropuTMbl Ui CUMBOJIBHO-YMCJIECHHOIO 1ocTpoenust Gyukiuu ['puna, B
obriem, B Buze OOOOIIIEHHBIX CTEMEHHBIX PSAIOB JJIs OOBIKHOBEHHBIX AubDepeHInaabHbIX YPABHEHMH
BTOPOT'O MW TPETHErO TMOPSIKOB C KPAEBBIMHU YCJIOBHsIMU TEpPBOro poma. Ha ocHOBe pa3paboTaHHBIX
AJITOPUTMOB COCTABJIEHBI MPOrpaMMbl B cpesie Maple cMMBOTBHO-YUCIEHHOTO MOCTpOeHus (hyHKIuit
I'puna u npuseseHbl npuMepbl Bhraucierus (DyHKiuil ['puHa /is HEKOTOPBIX KOHKPETHBIX KPAEBBIX
3a/1a4.



5. Normal Forms of the Euler-Poisson Equations

A.D. Bruno (Keldysh Institute for Applied Mathematics of RAS, Moscow),
V.F. Edneral(Skobeltsyn Institute of Nuclear Physics,

Lomonosov Moscow State University, Moscow)
E-mail address: edneral@theory.sinp.msu.ru

In the paper [Bruno A.D.: Theory of Normal Forms of the Euler—Poisson Equations. Preprint No.
100, M., Keldysh Institute for Applied Mathematics of RAS, 27 p. (2005). In Russian.

http://dl.dropbox.com/u/59058738 /Preprint100.pdf | the special case of the Euler-Poisson equations
describing motion of a heavy rigid body with a fixed point is considered. Near stationary points of the
system two of one-parameter families were chosen. These families are corresponded to the resonance
(0,0, A, — X, 2X, —2)) of eigenvalues of the matrix of a linear part of the system. Also in the cited
above paper it was suggested a hypothesis about absence of the additional first integral near these
families, except of classical cases of global integrability. In this report that supposition is checked
using calculations of coefficients of the normal form. All calculations were produced by the package
described in [Edneral, V.F.: On Algorithm of the Normal Form Building. Proceedings of CASC 2007,
ed. by Ganzha et al., LNCS 4770, 134-142 (2007)] which was created in the MATHEMATICA system.

Hopmanbusie dopmbl ypaBauennii Disiepa-Ilyaccona

A.I. Bprono (UIIM PAH, Mocksa), B.®. Eguepan (HUNA® MI'Y, Mocksa)
E-mail address:  edneral@theory.sinp.msu.ru

B crarbe [Bprono A.D.: Teopust nopmanbubix dhopm ypasuenuit ditnepa—Ilyaccona. [Ipenpunt Ne 100
UIIM PAH, 27 crp. (2005)

http://dl.dropbox.com/u/59058738 /Preprint100.pdf | paccmorpen ofHOmapaMeTpUYecKuii Cirydaii
ypaBuenuit Ditnepa—Ilyaccona, OMUCHIBAIOMUX JBUKEHUE TIKEIOT0 TBEPIOrO TEIa € 3aKPEILTeHHOM
TouKoit. [lyisi m3ydenusi ObLIN BBIOPAHBI JBA CEeMEHCTBA OJHOMAPAMETPUYECKUX DPEIeHUH, JTeXKAIUX
BOJIM3U HENOABUXKHbBIX TOYEK CUCTEMbl. DTu cemelicTBa coorsercrByior pesonancy (0,0, A, =\, 24, —2))
COOCTBEHHBIX 3HAYEHUN MATPUILI JIMHEHHOW YACTH. B mnpomuTupoBaHHON BBINIE CTaThe OBLIA
MIPE/IJIOXKEHA TUMIOTE3a 00 OTCYTCTBUHU IOMOJHUTEIHHBIX MEPBBIX WHTErPAJIOB BOJIM3M ITUX CEMEHCTB,
3a WCKJIIOYEHWEM KJIACCHYECKUX CJIy4aeB MI0DaIbHOM WMHTErpupyeMocTu. B HacTOsAmEM COOOIEHUH
9Ta THIOTE3a MPOBEPSETCS IIyTeM BBLIYHUCICHUS W aHaan3a KodhpuimeHnTos HopMaabHOil dopmbl. Bee
Bbluucjenus Oblm npousseiensl npu nomoiu nakera [Edneral, V.F.: On Algorithm of the Normal
Form Building. Proceedings of CASC 2007, ed. by Ganzha et al., LNCS 4770, 134-142 (2007)],
KOTOpBIi ObL1 paspadoran mis cucrembl MATHEMATICA.

6. Analogies between SAT problem and main problems of linear algebra

R.T. Faizullin (OmSTU, Omsk)
E-mail address: frt@omgtu.ru

The aim of this work is to establish the analogy between a SAT problem and the main problems of
linear algebra. It is shown that the SAT can be reduced to system of the linear algebraic equations with
the positive defined symmetrical matrix. The theorem of compliance of a minimum of a functional of
an express look is proved, rather unknown decomposition values on basis of the characteristic vectors
to the solution of a task 3-SAT. The heuristic test of the random is offered definitions of significant
number of bits of the solution of a problem of a factorization.

Cegenne 3agaan BBIITIOJTHUMOCTD kK ocHOBHBIM 3agadaM JUHENHONH ajaredopbl

P.T. ®@aitzynnua (OMI'TY, Owmck)
E-mail address: frt@omgtu.ru

Hens paborbr 3akmodaercd B ycraHoBjienue anajorum mexkay mnpobsemoit BBITIOJTHUMOCTD u
OCHOBHbBIMHU TpobsieMamu JimHeHHON anreOpsr. Ilokasano, aro 3azada BBIIIOJTHUMOCTD moxer
OBITH CBEIEHA K CHUCTEME JIMHEWHBLIX AJredpandeckKuX ypaBHEHWH C TMOJOKUTEIHHON OMpeaeIeHHoM
cuMMeTpudeckoit marpureii. TloctpoeHa (GYHKIMS OTHOCUTENBHO KOI(D(MUIIEHTOB DPA3JIOXKEHUS TIO



CODOCTBEHHBIM BEKTOPAM 3TOM MATPHUILI, [JI0OAJbHBI MHHUMYM KOTOPOH OTBEYaeT pEIeHuto 3-
BBITIOJTHUMOCTD. [peioxKeH 3BpucTudecKuil TeCT OlpeieeHus 3Ha9uMOro Yucjia OuT B pelenuu
poOIeMbI (paKTOPHU3AINH.

7. ZDD diagrams with shared cache.

P.V. Fokin (SSU, Saratov)
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ZDD diagrams with shared cache can be used as internal data structure for computing involutive
Grobner basis.

For the representation of polynomials by lists of monomials, the worst-case estimation for memory size
is given by
e O(n?471) for the representation of polynomials by lists of monomials with degree compatible and
lexicographical monomial ordering;
e O(n?) for the representation of polynomials by ZDDs with degree compatible monomial ordering;
e O(n?~1) for the representation of polynomials by ZDDs with lexicographical monomial ordering.
We suggest here a representation of a Boolean polynomial by the set of ZDD with the common cache .

By using such representation one can substantially speed-up, the performance of basic operations over
Boolean polynomials needed in the Grobner bases construction.

Implementation of the ZDD diagrams as C++ package and Python modules.

ZDD auarpaMMBbI ¢ OBIIIMM K3IIIeM

I1.B. ®okun (CI'Y, Caparos)

FO.A. Baunkor (CT'Y, Caparon)
E-mail address: fokinpv@gmail.com, blinkovua@info.sgu.ru

Ucnonp3oBanne ZDD aumarpamMm ¢ oOmmM KIIIEM KaK IIPEICTABJICHUs Oy/I€BbIX IOJHHOMOB IIPHU
MTOCTPOEHNE MHBOJIIOTUBHBIX Oaswucos 'pébmepa.

,Z[JIH IIpeacTraB/J€Hud aBTOPEAYIUPDOBAHHOIO MHO2KECTBa HMeEeT MeCTO Cieaylolnad OIEHKa II0 IIaMATH
JJId CaMOTO XyAIIiero Ciay4vasi Mpu mpeacTaB/JIeHne TOJJMHOMOB B BU/IE€ CTUCKA MOHOMOB

e O(n?~1) nna mTpencTaBleHHA TOJIMHOMOB B BHJE CIHCKAa MOHOMOB C YIOPSAZOYEHHEM
COBMECTUMBIM CO CTEIEHbI0 U JIEKCUKOIDAQUUIECKNM;

° @(nd) JI7IsI TIPEICTaBIeHUs MOIUHOMOB B BuAe ZDD mmarpamm ¢ yrnopsaodeHHeM COBMECTHMBIM
CO CTEIEeHbIO;

e O(n%1) nna npencrasienus noumHoMos B Buge ZDD jamarpaMm ¢ JieKCHKOrpadbuuecKuM
YHOPSIIO9E€HUEM.

Kombunuposanubie ZDD amarpaMmbl, Kak MpEACTABIEHWE MMOJIWHOMa, B Bujae MHOXkectBa ZDD
amarpaMm ¢ oormM kaimeM. 1Ipu TakoMm mpencTaBIeHnu MOXKHO YCKOPUTH OCHOBHBIE apu(PMETHIECKUE
omneparmuu ¢ OyIeBbIMHI MOJTHHOMAME TpHU mocTpoernu 6a3ucos I'pébmepa.

[Ipencrasienune mporpaMMHBIX peasu3aius #Ha Python u C++.

8. On Application of Buchberger’s Criteria in G2V Algorithm for Computing Grébner
Bases

V.P. Gerdt (LIT JINR, Dubna), A.Hashemi (Isfahan University of Technology, Isfahan, Iran)
E-mail address: gerdt@jinr.ru, Amir.Hashemi@cc.iut.ac.ir

As it was demonstrated by Faugere, his F5 algorithm is experimentally fastest among known Grébner
bases algorithms. Computational efficiency of F5 comes not only from the use of linear algebra but
also from the application of author’s Fj criterion for detection of useless zero reductions. At ISSAC



2010 Gao, Guan and Volny presented G2V, a variant of the F5 algorithm, which is simpler than the
original version of F5. However, the incremental structure of G2V, being appropriate for application of
the F5 criterion, is a serious obstacle to incorporate the second of Buchberger’s criteria. In the given
paper we present a modification of the G2V algorithm which incorporates both Buchberger’s criteria.
To analyze the computational effect of the modification, we have implemented the modified algorithm
in MAPLE. Some of our benchmarking results for G2V and its modification are given.

06 ucnosb3oBaHUU KpurtepueB Byx6eprepa B asropurMe GV BbIuucjienus 6a3mucoB
I'pebHepa

B.II. Tepar (JIUT OUAU, dy6ua), A. Xamemu (Texuonoruueckuii yuusepcurer, Ucdaxan, Upan)
E-mail address: gerdt@jinr.ru, Amir.Hashemi@cc.iut.ac.ir

Kak ObL10 3KCIepuMeHTATbHO MPOoaeMOHCTHPOBAHHO PDoxkepom, ero aaroputm Fs gBisgeTcs caMbIM
OBICTPBIM CpeJU aJrOPUTMOB BblAuCIeHUus 0a3ucoB ['pebuepa. Boraumciaurenbrass 3¢d¢eKTUBHOCTD
F5 obyciioBiieHa He TOJBKO WCIOJIBL30BAHWEM JIMHEHHON ajreOpbl HO W MPUMEHEHHEM aBTOPCKOTO
kpurepusi Fy 1Jis BbIsiBIeHUs 6eCrnojie3nbix HyJeBbix peayknuit. Ha komdepenmuu ISSAC 2010 Tao,
I'yarm u Boabmer mpencrasmmn G2V, BapmanT anroputMma Fs, KOTOpPBHIH aBjageTcsa 6ojee MPOCTHIM
O cBOeil CTPYKType, 4eM opurunaibHas sepcusa Fs. Opmaxko mukpemenrtasibHas crpykrypa G2V,
HCIIOJIb3YEMasi B aJITOPUTME JJisl IpUMeHeHus Kpurepus Fs, sBisieTcd Cepbe3HbIM MPESTCTBUEM I
WCIIOJIL30BAHUsT BTOPOro Kpurepusi Byxbeprepa. B macrosimeii pabore npemcraBieHa MoauduKaIus
asropurma G2V, I03BOJISAIONAL HCIIOIB30BATL He TOJILKO TEPBEIl, HO I BTOPOil KPUTEPHit Byx6eprepa.
JJTs1 9KCIepUMEHTAIHHOTO AHAIN3a, BEITHCIUTEIHHOTO 3P PEKTa OT MPEIIOKEHHON MOTU(PUKAIIAA MBI
peamm3oBai MOTEMDUITPOBAHHBIA anropuTM Ha f3bike MAPLE. Ilpuseneno cpasmenme G2V u ero
MOuDUKAIINY HA Psi/I€ TECTOBBIX IIPUMEDOB.

9. The key features of Sage — the computer algebra system

M.N. Gevorkyan (PFU, Moscow)
E-mail address: mngevorkyan@sci.pfu.edu.ru

Sage — free computer algebra system, developed in Python since 2005 (www.sagemath.org). Interac-
tion with other computer algebra systems (GAP, Maxima, Singular) and the package for numerical
computations (GSL, SciPy, NumPy, ATLAS). Sage Notebook gives the opportunity to work remotely.
As a ploting Matplotlib is being used (makes it possible to use the I¥TEXcode when creating graph-
ics). It should be also noted the interaction of KTEX, and Sage (Sage commands used directly in the
TEX-documents)

OcobeHHOCTU cUCTEMBI KOMITBIOTEPHOM ajireopbl Sage

M.H. T'eBopksaun (PYIH, Mocksa)
E-mail address: mngevorkyan@sci.pfu.edu.ru

O0630p Sage — cBODOAHONI CHCTEMBI KOMIBIOTEPHON aaredpbl, paspadarbiBaeMas Ha s3bike Python
¢ 2005 roma (www.sagemath.org). BsaumopeiicrBue ¢ apyrumu cucreMamy KOMIIbIOTEPHON aireGpbl
(GAP, Maxima, Singular) u nakeramu s duciennbix pacaeros (GSL, SciPy, NumPy, ATLAS). Be6-
unTepdeiic Sage Notebook maer BO3MOXKHOCTE yaaeHHON pabOTHL. B KavyecTBe CHCTEMbI BU3YATU3 A
ucnosb3yercs 6udauoreka Matplotlib (B Tom umcsie maeT BO3MOXKHOCTDL UCHONIb30BaTh WITEXKoM npu
co3nanun rpaduueckux uzobpaxkenuii). OraejqbHO cTOMT OTMETHTH B3aumoseilicreue B TEXa u Sage
(ucnosb3oBanue KoMan Sage Herocpeacrsedto B WTEX-10KyMeHTax ).

10. Symbolic Numeric investigation dynamics of an axisymmetric satellite under influence
of gravitational and gyrostatic torques

Gutnik Sergey (Moscow Institute of Physics and Technology)

E-mail address: s.gutnik@inno.mgimo.ru

Dynamics of attitude motion of an axisymmetric satellite moving along a circular orbit under influence
of gravitational and gyrostatic torques is investigated. Using computer algebra systems Mathematica



and Maple stationary equation of motion are obtained, all equilibrium orientations of the satellite
in the orbital coordinate system are determined numerically and sufficient conditions of stability of
equilibria are investigated.

CHuUMBOJIBHO - YMCJICHHBIE MeTOoAbl nccjeaoBannd JUHAMUKHN OCeCMMMeTPpHUYIHOro
CIIyTHUKA 110 Iﬂel'.;ICTBI/IeM I'PaBATAIIUOHHOI'O M T'UPpOCTATUY€CKOI'o MOMEHTOB

C.A. T'yrauk (MockoBckuii (BDU3NKO-TEXHUIECKHUH HHCTUTYT)
E-mail address: s.gutnik@inno.mgimo.ru

Uccnenyercs auHaMuKa BpallaTeIbHOTO IBUKEHUST OCECUMMETPUYHOTO CITY THUKA, HA KPYTOBOi opbuTe
oM, JeHCTBUEM T'PABUTAIMOHHONO W THPOCTATHYECKOro MOMEHTOB. (C HCIOIb30BAHWEM CHCTEM
KOMTIbIOTepHO# anrebpsr Mathematica m Maple mosydensl ypaBHEHWsS CTAIMOHADHBIX IBUMKEHUH
CIyTHUKA, YHUCJIEHHO OIPEIE/JEHbl BCE IOJOXKEHUs PABHOBECHS CIYTHHKA B OPOUTAJILHON CHCTEeMe
KOOPJMHAT, IIOJIyY€Hbl JOCTATOYHBIE YCJIOBUsS yCTOMYMBOCTH IIOJIOXKEHMH paBHOBecHus. IIpoBeieHO
KCCJIe0BAHUE YCTOMYMBOCTH, 11O/ Y€HHbBIX [IOJI0KEHUI PABHOBECHS.

11. Symbolic-Numerical Algorithm for Calculations of Rydberg States and Decay Rates in
Strong Magnetic Fields

L. Hai, A. Gusev, S. Vinitsky, O. Chuluunbaatar, V. Gerdt, V. Rostovtsev (JINR, Dubna)
E-mail address: 1luonglehai_tcl@yahoo.com.vn, gooseff@jinr.ru

Symbolic-numeric algorithm for solving of the boundary value problem for the Schriodinger equation
in cylindrical coordinates is given. This problem describes the impurity states of a quantum wire or a
hydrogen-like atom in a strong homogeneous magnetic field. It is solved by applying the Kantorovich
method that reduces the problem to the boundary one for a set of ordinary differential equations with
respect to the longitudinal variables. The effective potentials of these equations are given by integrals
over the transverse variable. The integrands are products of the transverse basis functions depending
on the longitudinal variable as a parameter and their first derivatives. To solve the problem at high
magnetic quantum numbers |m| and study its solutions we present an algorithm implemented in Maple
that allows to obtain analytic expressions for the effective potentials, eigenenergies and eigenfunctions,
and for the transverse dipole moment matrix elements. The efficiency and accuracy of the derived
algorithm and that of Kantorovich numerical scheme are confirmed by calculating eigenenergies and
eigenfunctions, dipole moments and decay rates of low-excited Rydberg states at high |m| ~ 200 of a
hydrogen atom in the laboratory homogeneous magnetic field v ~ 2.35107° (B ~ 6T).

CuMBOJIBHO-YUCJIEHHBIA AJITOPUTM JIJI Pacyéra puI0eproBCKAX COCTOSHUMN M CKOPOCTEMH
pacnasa B CUJIbHBbIX MarHUTHBIX I10JIAX

JI. Xaii, A. T'yces, C. Bununkuii, O. Yynyyubaarap, B. T'epar, B. Pocrosnes (OUAU, dy6Ha).
E-mail address: luonglehai_tcl@yahoo.com.vn, gooseff@jinr.ru

[IpencraBmeH CUMBOJBHO-YMC/IEHHBIN QJTOPUTM  DPEIIEHWsT KPAeBOil 3amaum I  ypaBHEHWS
[MIpéauurepa B NUIWHIPDUYECKHX KOOPIMHATAX. ODTA 3a/a49a OMUCHIBAET MPUMECHBIE COCTOSHUS
B KBAHTOBBIX IPOBOJIOKAX WJIM B BOIOPOAOMOMOOHBIX aTOMAX B CHUJIBHOM OTHOPOJTHOM MAaTrHWUTHOM
mone. Vcxonmuas 3amada peaynupyercss ¢ moMornbio merona KanropoBwda K rpanuvnoil 3amade s
cucreMbl OOBIKHOBEHHBIX AudbepeHnnaabHblX YPABHEHUN OTHOCATEHHO MPOJOJIbHBIX IE€PEMEHHBIX.
Db deKkTuBHbIE MOTEHINAIBI ITHX YPABHEHWN TAIOTCS WHTETPAJAMH MO TOMEPEYHON TepeMEeHHO.
[ToapiHTErpaIBbHBIE BHIPDAXKEHUS — MPOW3BEIECHUS MMONEPEYHBIX OA3UCHBIX (DYHKITH, 3aBUCAIIAX OT
TPOIOJILHOM TIEPEMEHHON KaK OT apaMeTpa, U UX MEePBBIX MPOU3BOIHBIX 1O mapaMerpy. s permenus
3a/1a4u [pHU OOJIBIIMX MAUHUTHBIX KBAHTOBBIX YUCJIAX |m| ¥ aHagu3a e€ pelneHuil, IpecTaBeH
aJropuT™M, peanm3oBaHHBII B cucreme Maple, KOTOPBIiI MO3BOJISET MMOJIYyYaTh AHAJIUTUIECKHE
BbIpazKeHus id 3(PPEKTUBHBIX MOTEHIHMAIOB, COOCTBEHHBIX (DYHKINH U COOCTBEHHBIX 3HAYECHUIL,
9JIEMEHTOB MATPUIILI IUTOJIBHBIX MOMEHTOB. D(MOMEKTUBHOCTE W TOYHOCTH AJTOPUTMA, U CXEMBI
KanTopoBuya nmoaTBepKI€HBI, PACIETOM COOCTBEHHBIX 3HAYEHUN 1 COOCTBEHHBIX (DYHKIIUAN, TUMOJIHHBIX
MOMEHTOB ¥ CKODOCTeil pachajia HU3KOJIEKAIIUX PUAGEProBcKux cocrosuuit mpu |m| ~ 200 aroma
BOJIOPO/IA B 1aGOPATOPHOM OHOPOJHOM MarHUTHOM moge y ~ 2.351075 (B ~ 6T).



12. Quantum Mechanics and Bilinear Permutation Invariants of Finite Groups

V.V. Kornyak (LIT JINR, Dubna)
E-mail address: kornyak@jinr.ru

Any quantum-mechanical problem can be formulated in an invariant subspace of permutation repre-
sentation of a group (without loss of physical content it is sufficient to consider finite groups). The
scalar products in the invariant subspaces (required to state the Born rule — the main postulate of
quantum mechanics relating mathematical description with observation) are linear combinations of a
set of independent bilinear invariant forms of permutation representation. A complete set of such forms
for any permutation group can be easily calculated using a simple algorithm.

KBanToBasi MexaHUKa U OMJIMHEHHbIE IIepeCTaHOBOYHbIE€ MHBaAapUMaHTbl KOHEYHbIX I'pyIl

B.B. Kopusak (JIUT ONAU, Ty6ua)
E-mail address: kornyak@jinr.ru

JIiobasi KBAHTOBO-MEXaHMYECKAd 33/a4a MOKeT ObiTh chOpMyImpoBaHa B HHBAPUAHTHOM IO/I-
IPOCTPAHCTBE TMEPECTAHOBOYHOIO TIPEACTABJIEHUS HEKOTOpO#l Tpymmnsl (6e3 morepu (hU3MIECKOro
CoJepKaHusl JOCTATOYHO PaCCMaTPUBATL KOHe4Hble Tpymnnbl). CKajsgpHble MPOU3BEICHUS B WH-
BapUAHTHBIX HOJAIPOCTPAHCTBAX (HEoOXoMuMble 71 (DOPMYJIMPOBKY MpaBujia BopHa — OCHOBHOIO
HOCTYJIATA KBAHTOBON MEXaHUKHU, CBA3bIBAIOIIEr0 MaTeMATUYeCKOe OIUCAHUE C HABJIOJEHUEM )
MIPECTABISIOT CcODOit JIMHEHHbIe KOMOWHAIME HEKOTOPOro HabOpa HE3aBUCHMbBIX OWJINHEHHBIX
WHBAPUAHTHBIX (DOPM TEPECTAHOBOYHOTO mpenacraBienus. llomubiii Habop Takux (opm s Jarboit
TPYTIBI TEPECTAHOBOK MOXKHO JIETKO BBIYUCIUTH C TIOMOIIBIO TPOCTOTO AJTOPUTMA.

13. CAS meets tensors

D.S. Kulyabov (PFU, Moscow)

A.V. Korolkova (PFU, Moscow)
E-mail address: yamadharma@gmail.com, avkorolkova@gmail.com

We observe the possibilities of tensor calculus in the free computer algebra systems. Several types of
tensor calculus are provided. The specifics and scope of each the type are discussed.

As an example of tensor calculus are specialized system Cadabra and versatile system Maxima as
typical representatives of their category are presented. Features of their application illustrated by the
example of Maxwell’s equations in curved coordinates.

TeHBOprIe BbIYHUCJIEHNA B cUcCTEMax KOMHbIOTepHOﬁ aJ'II‘erbI

A.C. Kynat6os (PYIH, Mocksa)

A.B. Koponbkosa (PYIH, Mocksa)
E-mail address: yamadharma@gmail.com, avkorolkova@gmail.com

PaccMaTpuBaioTcsi BO3MOYKHOCTH TEH30PHBIX BBIUYNCICHUN B CBOOOIHBIX TAKEeTaX KOMITbIOTEPHOM
areOpbl. BbimesnsieTcs HECKOIBKO THUMOB TEH30PHBIX PACUETOB, 00CyXKmaercsd creruduka u 001acTh
MPUMEHEHHUsT KasKJI0r0 THUTIA.

B KavueCTBE TIpUuMepa peaJnu3allil TEH30PHBIX BBIYMCJIEHTIA TPUBOIATCA CHEIIUNAJIU3UPOBaHHAA
cucrema Cadabra wu yuuBepcampHasi cucrema Maxima Kak THUMWYHBIE MOPEICTABUTEIN CBOWX
kareropuii. (OCcoOEHHOCTH WX TPUMEHEHWS IEMOHCTPUPYIOTCS HA TMpuMepe ypaBHenuii Makxcsesia B
KPUBOJIMHENHBIX KOOPANHATAX.

14. Symbolic solving of systems of linear ordinary differential equations with assured
accuracy
N.A. Malashonok (Derzhavin TSU, Tambov)

M.A. Rybakov (Derzhavin TSU, Tambov)
E-mail address: namalaschonok@gmail.com, mixail08101987@mail.ru



There is produced an algorithm of symbolic solving of systems of linear ordinary differential equations
with constant coefficients, based on an application of Laplace transform. A part of the algorithm is
a calculating of a desired accuracy of the input system. The algorithm is included into the library of
Mathpar. Examples of solving in Mathpar are demonstrated.

CuMBOJIbHOE peEIlleHne CUCTEM JIMHENHBIX OOBIKHOBEHHBIX JquddepeHInaaibHbIX
ypaBHeHUii ¢ TpebyeMoll TOYHOCTBIO

H.A. Masnamonok (TTY um. I'P.J/lep:kasuna, TamGos)

M.A. Poibaxos (TT'Y um. I'.P./Iepxasuna, TamGoB)
E-mail address: namalaschonok@gmail.com, mixail08101987@mail.ru

[IpuBoguTCca  aJirOPpUT™M  CHUMBOJIBHOTO  DEIEHUS  CHCTEMbI  JIMHEHHBIX  OOBIKHOBEHHBIX
g depeHnnanbHbIX YPABHEHNH C MOCTOSHHBIMA KO3(DPHUIIMEHTaMH, OCHOBAHHDLIA HA MMPUMEHEHUH
npeobpazoanus Jlamnaca. CocraBHON 9acThIO ATTOPUTMA SBISETCs MOJIydeHre TpedyeMol TO9HOCTH
pelleHus UCXOMHON cucTeMbl. AJIMOPUTM BXOAUT B cocraB OuOJIMOTEKH aJiIrOpUTMOB cucreMbl Mathpar.
[MpuBoasaTcsa npumepst perenust cucreMm audGepeHImanbHbIX ypaBHeHuii B cucreme Mathpar.

15. On the DoCon-Haskell — Axiom Interface Project

S.D. Mechveliani (PSI RAS, Pereslavl-Zalessky)
E-mail address: mechvel@botik.ru

This work is on the computer algebra (CA) software design. We briefly describe the project
of the interface between the CA systems of DoCon and Axiom. The former is a library
written in a purely functional and “lazy” language Haskell. Axiom has a larger library,
and it is written is a non-functional and strict language Spad. The interface is based on
a) the string exchange, b) Unix named pipes, c) special fast parsers at each end, programmed in
a categorial style, d) a certain restricted Spad facility for run-time computation of a domain.

O mpoekTe mHTEepdeiica DoCon-Haskell -- Axiom

C.O. MewmBenuanu (UIIC PAH, TlepeciaBib-3aiecckuii)
E-mail address: mechvel@botik.ru

OmuceiBaercss paspaboTka mporpamMmbl — wuHTepdeca OIBYX CHCTEM BBIYUCIUTEIBHON aredbpbl
(CA): DoCon u Axiom. Ilepsas ecrb OGubnmoreka CA, Hanucannas Ha (YHKIMOHAIBHOM U
“nenmBom” si3pike Haskell. Bropasi ecrb Gosiee obmmmpras 6ubnmoreka CA, manucannas Ha He-
dyukumonanbuom u nupsMom s3bike Spad.  Uuarepdeiic ocuoBan na a) obmene CTpoOKamu,
6) umenoBannbix Tpyokax (Unix named pipes), B) ocobom mapcepe Ha 00enx cropoHax mHTepdeiica,
3aIPOrPAMMUPOBAHHOM B KAaTE€rOPHOM CTHUJIE, T) JABAEMOM A3bIKOM Spad HEKOTODOH BO3MOXKHOCTU
BBIUUCJIATH 00JIACTH (THIIBI).

16. On rational function solutions of linear partial differential or difference equations

S.V. Paramonov (MSU, Moscow)

E-mail address: s.v.paramonov@yandex.ru

We prove that the problem whether a given homogeneous linear partial differential or difference equa-
tion with polynomial coefficients has a non-zero rational function solution is algorithmically undecid-
able.

O ,Z[pOGHO-paI_[I/IOHaJIbHBIX penieHmndax JINHENHBIX OJTHOPOJHBIX ypaBHeHI/Iﬁ C 9aCTHbIMMN
IIPOU3BOJHbBIMU MJIN PA3HOCTAMMU

C.B. ITapamonos (MI'Y, Mockga)
E-mail address: s.v.paramonov@yandex.ru

JlokasbiBaercs, 9TO B OOINEM CiIydae 3a/a9a PACIO3HABAHWS CYIECTBOBAHWS HEHYJIEBBIX IPOOHO-
PAIMOHAMBHBIX PEIIeHuH /I MMEIOMIEero MOJTNHOMUAIbHBIE KOI(MDMUITHEHTHI JTUHEHHOTO OIHOPOIHOTO
YPaBHEHHS C YACTHBIMU IIPOU3BOAHBIMU MJIM PA3HOCTIMU AJIIOPUTMUYECKN HEPA3peIIuMa.



17. Local version of the AXIOM system

A.M. Raportirenko (JINR, Dubna)

E-mail address: ram@sunctl. jinr.ru

Now there are three versions of the AXIOM system - fricas, axiom and open-axiom. Each of them
evloves in its own direction, and all of them are oriented on using Common LISP in ANSI standard.

It wanted to author to have the version of the system most approached to original version, where there
are its such components as ALDOR and NAG link. Now this system works under gcl version of the
Common LISP.

The activities are provided to reanimate the grandfather of the cmucl — spice-lisp, which is planned to
use in the final version of the system.

JlokanbHaga Bepcusa cuctembl AXIOM

A .M. Panoprupenko (OUAU, Ty6ua)

E-mail address: ram@sunctl.jinr.ru

B nacrosmee Bpems cymectsyer Tpu Bepcuu cucreMbl AXIOM — fricas, axiom u open-axiom. Kasxkmast
73 HUX DBOJIIOIMOHUDPYET B CBOEM HAITPOBJIEHNH, W BCE OHU OPMEHTHPOBAHBI HA UCIOIb30Banne Common
LISP B cranmapre ANSI.

ABTOpy 3ax0TENOCh HMETH BEPCUIO CHCTEMBI MAKCHMAJIbHO HPHOIMKEHHOH K OPUIHHAJIBHOW, TIe
mpucyTCTBYIOT Takue ee KomnoHeHTH Kak ALDOR m NAG link. B macrosimee Bpemst sTa cucrema
paboraer ¢ ucnoaszopanuneM gel Bepcun Common LISP.

Benerca pabora mo oxuBieHwWiO mpapoauTesns cmucl — spice-liSp, KOTOpBIfI # HIPEAIOIAETCS
HCIOJIH30BATh B OKOHYATETHLHOW BEPCUU CUCTEMBI.

18. The Digital Universe: Loop Quantum Cosmology of Abhay Ashtekar, logic aspect
V.S. Rikhvitsky (JINR, LIT, Dubna)

E-mail address: rqvtsk@mail.ru

The considered Universe exists so far as there exist consistent logic-mathematical model.

The example of Loop Quantum Cosmology of Bianchi type IT model has been presented in the form of
the knowledge base in predicates language. The reality of substances in knowledge base implemented
via handling of requests to the knowledge base. The answer supplies by the standard mechanism of a
logic deduction.

Language of model presentation is the predicates with "intrinsic" ones, implementing analytical eval-
uations in Maple system.

It is also the known fact, that for each consistent theory in predicate logic there exists its enumerable
(in cardinality sense) model.

IIndpoBaga Becenennas: IletsieBas KBanToBasg Kocmousiorus Ab63a Amirekapa,
JIOTUYECKUI acleKT

B.C. PuxBuuxkwuii (OAU, JIUT, dy6ua)
E-mail address: rqvtsk@mail.ru
PaccmarpuBaercs tesnc, 9To obcyxkaaemasa Beenennas CymecTByeT OCTONBKY, TOCKOIBKY CyIIECTBYET
€€ HeIIPOTUBOPEIHBAS JIOTHKO-MATEMATHIECKAA MOJIEIb.

[IpuBenen mpuMep NETIEBO KBAHTOBOM KOCMOJIOTHYIECKOi Mofenn Tura Besaku 11 B Buie 6a3br 3HAHMIA
Ha, A3bIKE MPEInKaToB. PeasbHOCTh CyNIHOCTEH B paMKax 0a3bl 3HAHWH 3aK/II0YAETCS B TOM, UTO DU
0bpaboTKe 3aMPOCOB K 0a3e 3HAHUI OTBET [IOCTABJISAET CTAHIAPTHBI MEXAHU3M JIOTHYECKOTO BBHIBO/IA.

f3pIKOM  OmWCaHWS ~MPEICTABJIEHHON MOIEJIN  SIBJISETCS  S3BbIK  MPEIUKATOB,  JIOMOJTHEHHBIH
"BeTpoeHHBbIME" TIPEIMKATAMY, PEATHUIYIONINMHI aHAJUTHIECKNE BBIYUCIEHUs B cucrema Maple.

Cirenyer TakkKe OTMETHTH M3BECTHBIN (DAKT, 9TO /i KaxK/I0W HEIPOTUBOPEYUBON TEOPUU B JIOIMKE
MPEINKATOB CYIIECTBYET ee cueTHast (B CMBICIIE MOIITHOCTH MHOYKECTBA) MOJETh.



19. Proof that Darboux Wronskian Formulas describe all Darboux Transformations of order
two (Computing Center of the RAS, Moscow, Russia)
E-mail address: shemyakova.katya@gmail.com

Darboux Transformation (DT) have been used for exact solution of linear and non-linear PDEs. Dar-
boux Wronskians formulas allow to construct a DT given some number of particular solutions of the
initial PDE. It has been proved earlier that famous Laplace transformations are the only DTs of order
one that cannot be represented as a Darboux Wronskian. Here we prove rather unexpected result:
every DTs of order two can be represented as a Darboux Wronskian.

Joka3aTeabcTBo Toro, yro Bpouckuanbl /lap0y onmchiBaloT Bce BO3MOXKHBIE
npeobpasoBaung dap6y mopsaka asa (BII PAH, Mocksa)
E-mail address: shemyakova.katya@gmail.com

[TpeoGpasosanusa dapby (II/I) wucmonab3yrorcs s TOYHOrO pelieHWs JIMHEHHBIX W HEeJUHEHHBIX
VYpUllos. Bpouckuansr JapOy - 310 dopmyssl, mo3Bonsoomue crpouts [1J] mo mHekoTopoMmy duciy
qacTHbIX pemrennii ucxomgaoro Y pUIl. Panree 6b110 m0Ka3ano, 9T0 XOPOIIO W3BECTHBIE TPEOOPA3OBAHUS
Jlammaca sBagiorca enuacrBeHHabiMu 1IJ] mopsizka onwH, KOTOPBIE HEJb3si HMOCTPOUTH C MTOMOIIHIO
Bpomckuanos IapOy. 3mech ke MbI JOKAXKeM, JOBOJIBHO HEOXKUIAHHO, uTO Jitoboe I1/I mopsimka mBa
MOXKHO MOCTPOUTH C MOMOIIbI0 Bpouckuanos Jap0Oy.

20. Determination of IVC Break Point for Josephson Junction Stack.
Periodic and Nonperiodic with v = 0 Boundary Conditions

S.I. Serdyukova (LIT, JINR,Dubna)
and Yu.M.Shukrinov ( BLTP, JINR,Dubna)

E-mail address: sis@jinr.ru, shukrinv@theor.jinr.ru

In the case of periodic and nonperiodic with v = 0 boundary conditions calculation of IVC for stack of
n Josephson junctions is reduced to solving the same unique equation 7(t) = —8n(t) + I — sin(n(t)).
Solving this equation on the interval [0, T},4.| for different I we get the current-voltage characteristic
V(I) as the Hysteresis loop. First the Cauchy problem with zero initial data n(ly,0) = 1(ly,0) = 0 is
solved. For each next I = I yq found n(Ix, Tinaz) = 71k, Tmax) are used as initial data. On the back
branch of the Hysteresis loop V(I) decreases to zero rapidly near the break point I,. The effective
numerical and analytical method of IVC calculation was developed. We succeeded to derive an equation
determining the approximate break point location I,. This solves the problem of choosing a point of
going from analytical calculations to numerical: I = 2I,. This mixed method showed perfect result in
IVC calculation for the stack of 9 Josephson junctions. The calculations were performed by using the
REDUCE 3.8 system.

Onpenenenne kpurndeckoii Touku BAX cucrembr 12k03ePCOHOBCKUX IIEPEXO/IOB.
Ilepunognyeckne n Henepeogndyeckue ¢ v = () rpaHUYHBIE YCJIOBHUS.

C.U. Cepaiokosa (JINT,OUAN, Ty6ua)
FO.M. Ilykpunos (BJIT®,0NAN, Ty6ua)

E-mail address: sis@jinr.ru, shukrinv@theor.jinr.ru

B paccmarpuBaeMbix ciydasx Beranciaenne BAX st cucrem n 1K03e(pCOHOBCKUX IIEPEX0I0B CBONMTCS
K PEIIEHUIO OJHOIO U TOIO YK€ €IMHCTBEHHOIO yPABHEHUS

ii(t) = =Bn(t) + I — sin(n(t)).

Pemrast aro ypasuennme Ha wuHTepBajie [0,T,q.] TpH DPa3AuYHBIX [, TOIyYaeM BOJBTAMIEPHYIO
xapakrepuctuky V(I) B Buge nernu [mcrepesuca. Cuauasna pemaercd 3agada Komm ¢ Hy/jaeBbIMU
HadaabHbiMu ganubivu (1o, 0) = 7(lp,0) = 0. dua xaxkuporo caexpyiouero I = Iy Haiinennbie
NI, Tmaz) = NIk, Timaz) UCHOIB3YIOTCH KAK HavajbHble JaHHble. Ha obparHoii BerBu I€T/Id
TCucrepesuca suagenme V(I) GBICTPO CHANAET K HYJII0 B OKPECTHOCTH KDPUTHYECKOH Toukm Ip.
Bt pazpaboran 3¢dhdeKTUBHBIN YUCIEHHO-aHAJUTHYECKUH MeTon Bhruucienus BAX. Ham ymamoch
BBIBECTH YPABHEHWE, OIPEIENSAIoNee TPUOJNKEHHOE 3HATECHUE Iy, I. 910 pemaer mPoOdIEMY
BBIGOpPA TOUKH IEPEXOa OT AHAIHTHYECKOTO pacdera K umcnenHoMy: | = 2. IIpemmaraemsrit
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YUCIEHHO-AHAJUTHYECKHI MEeTOJI TOKa3as Xopommmil pedyiabrar npu serauciaennn BAX cucrembr 9
J12K03e(DCOHOBCKUX IIEPEX0/I0B. Borancienns: ObLin BbIIOJIHEHBI ¢ ucnoib3oBanueM cucrembl REDUCE
3.8.

21. Optimization of bounds for polynomial roots

Doru Stefinescu (University of Bucharest, Romania)
E-mail address: stef@rms.unibuc.ro

We consider the bound R + p of Lagrange, which proved to be one of the best for estimating positive
roots of univariate polynomials. We refine to a bound S(R, p) < R+ p and deduce efficient bounds for
the absolute values of poynomials with complex coefficients. We also discuss the absolute positiveness
of some bounds for roots of polynomials with real coefficients.

22. Universal Involutive Basis and Robbiano Border Bases

N.N. Vasilyev (PDMI RAS, St.Petersburg)

E-mail address: vasiliev@pdmi.ras.ru

We describe by natural geometric way some class of involutive divisions admitting a construction of
universal involitive basis. We describe also a connection between these universal involutive bases and
the construction of border bases by Robbiano.

YHuBepcaJIbHbIII MHBOJIIOTUBHBIN O6a3uc u 6opaep 6asmucbl Pob6uano

H.H.Bacuapes (Cankr Ilerepbypreckoe oresnenue Mmaremarudeckoro uacruryra uM. B.A.Creksiosa
PAH, Caukr Ilerep6ypr)
E-mail address: vasiliev@pdmi.ras.ru

MbI ONHUCBHIBAEM B €CTECTBEHHON reOMETPpUYIECCKUX TEPMHHAX KJaCC HNHBOJJIIOTUBHBIX /H;eﬂeHI/Ifl,
JOMYCKAOMHH KOHCTPYKIIUIO YHUBEPCATBHOIO WHBOIIOTUBHOrO Oasuca. B mokmame Oymer paccka3aHo
TAKXK€ O CBA3M ITOH KOHCTPYKIIMK yHHBEPCAJbHBIX WHBOJIOTHUBHBIX 0a3ucoB ¢ Oopmaep Oasucamu
Pob6buano.

23. About modeling of Markov processes with asimptotically central
measure on three dimensional Young diagrams

N.N. Vasilyev (PDMI RAS, St.Petersburg)
A.B. Terentiev (Spb.STU, St. Petersburg)
E-mail address: vasiliev@pdmi.ras.ru, alterterrific@gmail.com

The talk is devoted to computer modeling of Markov random walks on the three dimensional Young
graph. The vertices of this graph are corresponded to the three dimensional Young diagrams and
paths from the root vertex corresponds to the three dimensional Young tableaux. In three dimensional
case there are a lot of open questions about such kind of processes with central measure which give
us the same probability for all paths to the same diagram. For example it is not known any natural
generalization of Plancherel measure, which plays a great role in the representation theory of infinite
symmetric group. We use an interpretation of Young tableaux as finite monomial orderings and
transition probabilities of the process as discrete probability distributions on the generators of all zero
dimensional monomial ideals of three variables. It allows us to use the Robbiano parametrization
of admissible monomial orderings to study deviation of transition probabilities along different paths
connected the same pair of diagrams.

MopgesmpoBaHe MapKOBCKUX MPOIECCOB ¢ ACUMITOTUYECKHU I€HTPaJIbHOW Mepoil Ha
TpexmMepHbIX guarpammax FOnra

H.H.Bacunpen (Caukr Ilerepbyprckoe oriesieHre MaTeMaTHYIECKOr'0 HHCTUTYTA WM.
B.A.CreknoBa PAH, Caukr IlerepGypr)
A.B.Tepenrbes (Caunkr IlerepOyprckuii rocy1apcTBeHHBIN MOJINTEXHUYECKUNA UHCTUTYT)
E-mail address: vasiliev@pdmi.ras.ru, alterterrific@gmail.com



25.

JloKIa TOCBSIIEH KOMIBIOTEPHOMY MOJIEJIMPOBAHUI0 MAPKOBCKHUX CJIyYaWHBIX OJIyKIaHUE HA
rpexmeproM rpade FOura. Bepiunbl sToro rpada coorsercrsyior rpexmephbiM auarpammam FOura,
a TMyTH W3 KOPHEBOI BepmmHBI TpexmepHbiM Tapsumam FOura. B ciaydae aBymepnoro rpada FOnra
MIPOIIECCHI C IEHTPAJIHHON MEpOil COOTBETCTBYIOT XapaKTepaM OECKOHEIHON CHMMETPUIECKONH IPYIIbL 1
0Cco0YI0 POJIb cpenu TakuxX Mep urpaer mepa Ilnammepens. B TpexmepHoM ciydae mMeeTcst MHOKECTBO
OTKPBITHIX BOIPOCOB KACAIOIIUXCS MPOIECCOB, MOPOKIAIONIMX [MEHTPAIbHBIE MepPbl U, B YACTHOCTH,
[PAKTHYECKH HUYEr0 HE HEU3BECTHO O TPEXMEPHbIX aHajorax Mepbl [lnanmepesns. Mbl ucmnosib3lyem
uaTepnperamuio Tabsmn FOHra Kaxk MOHOMMAJIBHBIX YIOPSIIOYEHWH, a TEePEXOJHBIX BEPOSTHOCTEH
COOTBETCTBYIOIIErO0 MapKOBCKOTO MPOIECCa, KaK BEPOSTHOCTHBIX DACMpeIeseHuil Ha 00pa3yIonmx
TPEXMEPHBIX MOHOMUAJBHBIX WIEAJI0B. ITO IMO3BOJAET HKCIOJH30BATH MapaMerpu3aruio Pobbuano
JIOIYCTUMBIX YIOPSIOYEHUH NI UCCIEOBAHIS OTKJIOHEHH MePEXOIHBIX BEPOATHOCTEH BIOTH PA3HBIX
myTel, COeuHAONIX ABe (UKCHpOBaHHbIe Auarpammbl FOHra.

24. Counting k-gons in finite projective planes by explicit formulae for the numbers of
cycles in graphs

A.N. Voropaev (Petrozavodsk State University, Petrozavodsk)
E-mail address: voropaev@psu.karelia.ru

Via the graphs of finite projective planes, we demonstrate a technique for symbolic evaluation of explicit
expressions for counting fixed length cycles in undirected graphs. Cycles of length 2 k in plane’s graph
correspond to k-gons in the plane. The numbers of k-gons, k = 3,4, 5,6, were previously expressed as
the values of polynomials in plane’s order. It was expected that perhaps the numbers of 10-gons in
non-isomorphic planes of the same order would differ.

Due to particular qualities of finite projective planes’ graphs — they are bipartite and have no 4-
cycles — we could derive specific formulae for counting up to 20-cycles in graphs with such properties.
Symbolic evaluation of derived formulae resulted in polynomials corresponding to the numbers of k-
gons, k = 3,4,...,10.

IToacuér k-yrolbHUKOB B KOHEYHBIX IMPOEKTUBHBIX IJIOCKOCTAX IO SIBHBIM (OpMyJIaM
JJIsl OTIpeJieJIeHNsT KOJIMYecTBa UKJIIOB B rpadax

A .H. Bopomnaes (Ilerpo3zaBosickuii rocynapcrsennsiii yuusepcurer, [lerposasouck)
E-mail address: voropaev@psu.karelia.ru

Ha mpumepe rpadoB KOHEYHBIX MPOEKTUBHBIX ILIOCKOCTEN TEMOHCTPUPYETCS TEXHUKA CAMBOJIBHBIX
1peoOpa30BaHMIl SIBHBIX BIPAXKEHUI 15 10/ICIETa NUKJIOB (pUKCHPOBaAHHO# mymabl. Lukiist aiauae 2 k
B rpade MI0CKOCTH COOTBETCTBYIOT k-yTOJBHUKAM B MJIOCKOCTH. Panee ObLIM W3BECTHBI MHOTOYJIEHDI,
MTPEICTABJISIONINE 3aBUCUMOCTD UUCE k-yTOJBHUKOB B IJIOCKOCTH OT €€ mopsaka, mpu k = 3,4,5,6.
Oxkumanoch, 910 HEM30MOPGHBIE IJIOCKOCTH OJHOTO U TOrO K€ MMOPSIKA MOTYT OTJIHYATHCA B
KOJIMYECTBE JIECATUYTOIbHUKOB.

Braromapst yuéry Toro, 9ro rpadbl KOHEYHBIX MPOEKTUBHBIX TJIOCKOCTEH IBYIOJIBHBI U HE COAEPIKAT
[UKJIOB JJIUHBI 4, TPU BBIBOAE SIBHBIX (POPMYJT JJIs TOACYETA IUKJIOB YIAJTOCH TPOIBUHYTHCH 10
suagenus Aiauabl nukia 20. [Iyrém ananmutuyeckux mpeodOpa3oBaHuii U3 BHIBEAECHHBIX SIBHBIX (DOPMYIT
ObLIN MOJIyYeHbl MHOTOUYJIEHDI, BBIPAXKAIOIIUE 3aBUCUMOCTb KOJTHIECTBA, k-yIOJbHUKOB B ILIOCKOCTH OT
eé nopsinka upu k = 3,4,...,10.

Analytic Algorithm for Solving Problems of Nonlinear Dynamics of Charge Particles in
a Toroidal Magnetic Field by the Influence Functions Method

I.P. Yudin (Laboratory of High Energies Physics, JINR, Dubna)
E-mail address:  yudin@jinr.ru

The symbolic algorithms for solving the nonlinear equations that describe the charged particle dy-
namical motion in a toroidal magnetic field are suggested. The algorithms are based on the method
of influence functions and on the matrix formalism. The formulae for the aberration coefficients of
nonlinear optics up to the third order are obtained. The algorithm has been implemented in Fortran.
As an application the toroidal spectrometer for high energy physics is considered.
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Anagnrnyeckmii aJITOPUTM pelllennd 3aJa4 HeJInMHeHOo’ ANHaAMHUKHU 3apA2K€HHbIX YaCTHUI]
B TOponmJa/JJbHOM MarHmTHOM IIOJI€ C HCIIOJb30BaHHUEM MeTOoJa ¢)yHKHHﬁ BJINAHNA

N.II. FOanu (/Ia6oparopusi dbusuku Bbicokux suepruii, OVUAU, Ty6ua)
E-mail address: yudin@jinr.ru

Meronom (byHKIHI BIUSHUS C UCIOTH30BAHUEM MATPUIHOrO (DOPMATU3MA TIOJIY Y€HbI AHATUTHICCKHE
AJITOPUTMbI PEIeHUsT YPABHEHUsI HEJUHEHHON IUHAMHUKHM 3apsKEHHBIX YACTHUIL B TOPOWIAJIHBHOM
MarauTHOM mojie. Brepsbie mosydeHsl GOpMyIIbl st abeppalmOHHbIX KO3(MDDUIIMEHTOB HEeJTuHEHHON
ONTUKU [0 TPEThEro MOPSIKA BKIIYUTEIbHO.  llpenjaraeMbrii ajropuTM peajn30BaH B BHUIE
mporpamMMbl Ha, sa3bike @opTpan. B kadecTBe mpuUIOKeHNS PACCMOTPEH TOPOUIAJBHBIN CIIEKTPOMET]D
JiTst (PUBUKU BBICOKUX SHEPTHUil.

26. Parallel Modular Computation of Involutive and Groebner Bases

D.A. Yanovich (LIT JINR, Dubna)
E-mail address: yan@jinr.ru

Author presents the algorithm and implementation for parallel computing of involutive basis using
modular approach. One approach for correct restoration of integer basis from modular images is given.

ITapanmeabHOEe MOayJIIpHOE BbIumMcJieHne 6a3mcoB I'pébHepa M MHBOJIOTUBHBIX 6a31COB

J.A. duosuyu (JIUT OUAU, Ty6ua)
E-mail address: yan@jinr.ru

B nannoii paboTe mpeacTaBIeH aJTOPUTM W PEATU3ANNS TAPAJIETHHOTO BEIYUCIEHIS WHBOJIOTUBHOTO
0a3muca mpy MTOMOIN MOIYJISPHBIX BbraucjeHuil. PaccMOoTpeHbl mpoOaeMbl U CIOCOOBI KOPPEKTHOTO
BOCCTAHOBJIEHUS TIEJIOYUCIEHHOTO 0A3MCa M0 MOAYIAPHBIM 00pa3am.
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