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Recursion operators and conservation laws for partial difference
equations

Mikhailov A. V. (University of Leeds, UK)

We adapt a concept of recursion operator to difference equations and show
that it generates an infinite sequence of symmetries and canonical conservation
laws for a difference equation [1]. Similar to the case of partial differential equa-
tions these canonical densities can serve as integrability conditions for difference
equations. We have found two recursion operators for the Viallet equation satis-
fying to the elliptic curve equation assoclated with the Viallet equation.

We discuss the concept of cosymmetries and co—recursion operators for dif-
ference equations and present a co-recursion operator for the Viallet equation
|2]. We also discover a new type of factorisation for the recursion operators of
difference equations. This recursion operators and its factorisation into Hamil-
tonian and symplectic operators can be applied for Yamilov’s discretisation of the
Krichever-Novikov equation.

For Lax integrable equations we show that the sequence of conservation laws
can be obtained recursively using formal diagonalisation of the Darboux transfor-

mations.
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9:10-10:00

Hoxnan akagemuka PAH C.I1.HoBukoBa «CynepcuMMeTpHYHBIi

onepatop Ilayau u anredpanmyeckasi reoMeTpUus». MmeeTcs
Bugeo3arincb gokKJsiaga.

10:10-11:00.

Paolo Santini (Pum, Uranus) “Commuting vector fields,
integrable multidimensional PDEs of hydrodynamic type and wave
breaking in multidimensions”. vimeercs Bugeoszanuce aoknasa.

11:15-11:40.

Manakov S.V. “Exact implicit solutions of integrable PDEs
associated with commuting vectro fields”. vimeercs sugeoszanuce.

11:40-12:05.

Coko0i10B B.B. «Murerpupyemeie cucrembl OJ1Y ¢ MATpHYHBIMHA
HEU3BECTHBIMWY. MIMeeTcs B1Aeo3anuch A0KAaAa.



12:05-12:30.

MagasbueB A.S. «IlnHaMuYecKHe COTUTOHBI B pelieTKax
XO0JOAHBIX aTOMOB). NmeeTtcs Bungeo3larincb AokKsiada.

12:30-12:55.

Bialy M. “Semi-Hamiltonian systems which are not in evolution
form”. Umeercs Buaeosanuce Aokaaa.

O NOJIMHOMMAJIBHLIX HHTEI'PAIAX I'COAC3HYCCKOI0 [IOTOKA Ha
ARYMEepPHOM Tope
Baaptit M. J1. (Versepenrer Tems-Apnsa. Hapamms)
Muporoe A. E. (Huactoryr Mavexarnrn . C. JI. Cofonesa, Pocens)

Hanm TIOKAZAHG, TTO CYTeCTROBAHIE TIUTHHOMHATEHOTD HHTEeTPATTA. TI0 M-
II‘\’.‘] LCAM [*(!O,'!.(‘.']H'il’_‘ﬁ!\'(j[‘o MOTOKD 113 ('lli‘\’}l(lpl on ']‘0".'(,' AR TCITTIIC !_‘.".'I[I‘(‘.l_‘.“l‘lil)]k'\-
TTHEG TIePHO THTeC KT :[.X_‘LH(.‘H.I‘].[‘:I CHCTEMBL KBAILTHHEHHELX \\-‘pamus.‘.u.m"i, r3'].«2]. CHOTEMA
ABTACTCA TNIYTAMILILTOIOLOM. DT0 OGIAMIACT, YITO b CHICHOOMNICCKON odmacTin
OHA MOEKST OBITE 3AMICAHA B BHT& HHBAPHAHTOE Pinvasan s BHT¢ 3AKOHOE COXPa-
pemr. Taring oBpasom B rumepiomreckoil o IacTi K 9Tol CHOTEME MOKET GLITH
npHMeHeH oGofmeRHsL MeTo T Toorpaga C. 1L Hapera.

L ciTyae HHTETPaSTOB TPeTheil I YeTBePTOoil CTeIleHH 110 HMITY.ThCaM IMOKA3aHO,
ATO T HLTIITHICCKIDG OOJACTAX 3TH HMITCTPATLL CROIATCA I HIITCTra TaM n(‘pmfi
H.TH B'I'OPOFI CTLIICHE.

CrHcoK JHTepaTyphbi

[L] Bialy M., Mironov A, Rich quasi-linear system for integrable geodesic flows on 2-torus//
Discrete and Coptinuous Dhynamical Syatems — Series A, 20011, V, 29, M 1, I, 81-90,

[2] Biaty M., Mironow A, Cubic and Quartic integrals for geodesic flow on 2-torus via system
of Hydrodynamic type /7 arxiv: 1101.2449.



14:50-15:15.

CyaeiimanoB b.U. «KBanToBaHHe HEKOTOPHIX ABTOHOMHBIX
penykuuii ypapHenuil Ilensnese mocpencrsom L,A—nap u crapas
KBAHTOBas TEOPHS.

KpanToBanne HEKOTODBIX ABTOHOMEHBIX peayKnuii ypasuenwii Ilenmere
LoCpeacTBOM UX L, A-IIap U cTapas KBAHTOBAA TEOPHA
Cyuretivmaros B. H. (Hactaryt smatemarurn ¢ BIT Yipanerore mayamoro neutpa

PAH, Poccns)
CTpogared TUCKpeTHRIe cepHE (1 = 1,2,...00) gBHBIX DOIIeHHi VpPABHOIImL
I pemmarepa:
2.2

Al = (—hQ%) + “; T, (L)
Al = 732% + a{exp(—2z) — 2exp{—x))T, (a— const) (2}
il = —Be — 1) (aW,, + W) + (ce)W 4+ (c—const) (3

OIIpeTeITeMEIY TaMA L TOHMAHAMI

1
H(a,p) = 5(0"* +"¢"), (4)
2

H(g,p) = 5 + alexp(—~2q) — 2exp(—)), )
H{g,p) = qlqg—1)"p" +cq, (6)

TaMILIBTOHOBEIX CHCTEM
g = Hp(pa Q)a Pt = 7Hf1(p: q)' (T)

Jammie penrermia ypasrerit [peqmrrepa {1)—(3), TBamonmecs orpaHT e b
MIL IPE BCCX 3UATHCIHMAX &, YAODICTEOPAIOT TAKAKC ¥ PABICIIAN DHILY,

T = B(hy t,z, Q(t)yp(t))qjm + O(h: iz, g(t)? p(f))ﬂj, (8>

KOXDDIIMCIITHT KOTOPLIX BADHCAT OT JHCKPOTILIX CODIIT DOITCTINT  TaMIIL-
TOHOBHIX cHcTeM (4)—(7), BBIMETAeMEIX CTapblM BapHAHTOM IIDABITa Dopa—
3omMepdeanaa.

Hexmouerme w3 caereM (4)—(7) EMIYTLCOB P AaeT 0OBKHOBeHoe Tidiepen-
MHAILIIOC }__paBIICI]IIC 113 ¢, TO'IC™IIO IKBHUBAJICIITIION ABTOIOMIION pC,ELVKHH:[/I QAIIOrO
u3 vpapienuii Ilemnepe. Jia raninmhrornada (4) 9To ecTh PeTyKIUI VpaBHeHd

Hosn = C4(2)\S + 1A+ C3(6)\2 + 1)+ eAter) (c; — const),

TS CaMITBTOHMAHS, (5) ¢ ToTermmanon Mopea — PeTyKIUS TPETHEr0 YPABHEHIT
IlemTepe Aa CAMILTBTOHHAHA (6) (BEIPAXKALOETOCH Tepes TAMHUNBTOHHAH YHOD-
CHUE ¢ MO IIEPOBAHEBIM IKCIOHEHIIMAIBHBIM HIoTeRmEa0y [lennma—Temmepa)
— pejiyKTHa ngToro vpapHenma [lennepe, CopmecTHOCTE vpapHemmin Llpe -
repa {1)—(3) ¢ COOTBETCTBYIOIMME ypaBHeRmavI (8) ¢7leIyeT I3 COBMeCTHOCTHE
L, A-map nma ypapmerndi IIeiumese, SLIIICAINLIMIL B KIACCHICCKOM cTaTne P, [ap-
mbe [1].

Pabora sumomcna mpu mognepikke POOH, rpanr 10-01-91222 u $III, xom-
Tpaxt 02.740.11.0612,
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15:15-15:40.

Zenchuk A.lL “Second order multidimensional partially integrable
nonlinear systems and their application in hydrodynamics”

15:40-16:05.
CaxkueBa A.Y. «/Iuckperunsanusi runepo0JTuYeCKUX
ypaBHeHHMHl JINYBUILJIEBCKOI'0 THIIA»



JducKpeTiBanis rMmepiomrieckiny ypanirernni JIMyniuilencKoro THITA
Carxmepa A M (HHCTHTY T MATOMATHN © BhiOHC ST b by ienrpons YHIT
PAH, Poccss)

@ B CUACTHBEIX TPOMESBOTHEDN PHIEDOOITHeckKoro T
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DIICIECRE  CTHIa O DVDIIEasa, Ooonn ol
VPARTCPICTIIAC M HaTTpa
W, ¥, 2, Uy, Ty o0} B L=TTHCT

AHATOUHTHO

o OB

FOGSIALT T, €. MReeT
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16:05-17:25.

basaiikun A.B.

«IapamienbHbie SPin(7)—CTPYKTYPbI HA HEKOMIIAKTHBIX
PHUMAHOBBIX IPOCTPAHCTBAX)).

17:25-17:50.

Kyapsisuena E.A.

“On the topology of the spaces of Morse functions on
surfaces”



17:50-18:15
Tananaen /1.B.
«0O0001menHas cucrema Toab»

2 yronsa 2011 r.

9:10-10:00

Zakharov V.E.

“Spaces of diagonal curvature and n-orthogonal coordinate
system”

11:15-12:30
N.M.Kpuuesep (Konymouiickuii yausepcuret, CIIIA)

12:05-12:30.

Christian Klein (Dijon, France)

“Numerical Study of the Kadomtsev-Petviashvili Equation”
VImeeTtcsa Bmnaeo3anuncb AoK/a4aa.

2060 1- 2 sl

12:30-12:55

JHoxnan Baraagumupa MarBeeBa ([{mwxon, @pannus) "Multiple
rogue-waves solutions and extreme rogue wave solutions to the
focusing NLS equation and the KP-I equation”. vimeercs Bugeosanmce.
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14:50-15:15
Moxos O.M1.

«KommyTupyonue 00bIKHOBeHHbIE TU(PepeHnnaIbHbIe
onepaTopsl panra 4, oTBevyarouMe IIMNTHYIECKON KPUBOI:
pasMepHOCTh cucTeMbl ypaBHeHnii Kpuuesepa-HoBukoBa
nepopmanum napamerpoB TropuHa»

15:15-15:40
Mineev Mark

“Laplacian Growth as a Paradigm for Integrable Interface
Dynamics”.

15:40-16:05
I'punesuuy IL.I.

«Periodic trajectories of the billiard on ellipsoiods and isoperiodic
deformations»

16:05-16:40
bynbkoBa E.A.

«®opmasbHas rpynna Kpuuesepa u nepopmupoBanHas GyHkuus
beiikepa-Axue3epa»



Bo Bpems noxnamoB KOHPEPEHITHH.

17:00-17:25
Hleiinman O.K.

«O cBSI3M MEXKAY JAKCOBBIMU HHTErPUPYEMbIMH CHCTEMAMHU H
ypaBHenneM KHm:xHnka-3amMo10141MKOBAY

17:25-17:50
ITenckoii A.B.

«Extremal spectral properties of Lawson tau-functions and the
Lame equation».



Extremal spectral properties of Lawson r-surfaces and the Lamé
equation
Penskei A. V. {Moscow State University, Independent University of Moscow,
Bauman Moscow State Technical University, Russia)

Let M be a closed surface and g be a Riemannian metric on M. Let us consider
the associated Laplace-Beltrami operator Af = — ll : o (‘.-'|5;a|_g;a“i i%%) and its
7
eigenvalues
0= (M, g) < M(M,g) < MM, g) < Ma(M,g) < ...

It turns out that the question about the supremum of the functional A:«(M, g) =
A M, g)Area(M, g) over the space of Riemannian metrics g on a fixed surface M
is very difficult and only few results are known. The functional A:(M, g) depends
continuously on the metric g, but this functional is not differentiable. However,
it was shown by Berger in the paper [1] that for analytic deformations g: the left
and right derivatives of A¢(M, g.) with respect to ¢ exist.

DerFmaTion 1 (Nadirashvili 2], El Soufi and Ilias [3]). A Riemannian metric
g on a closed surface M is called extremal for the functional A:(M, g) if for any
analytic deformation g: such that go = g the following inequality holds,

d d
EA«(M‘QJ i £0<g &M(M—Qr)

The list of surfaces M and values of index ¢ such that the maximal or at
least extremal metrics for the functional A;(M, g) are known is quite short (see
the paper [4] for detailed references): A, (5% g), Ai(RP?, g), Au(T% g), (K, 9),
Az(8%, g) and A(T%, ), A«(K, g) for some particular values of i.

DEeFINITION 2 (Lawson [5]). A Lawson tau-surface r, 5 C 5° is defined by the
doubly-periodic immersion ¥y, & : B* — 8* ¢ R* given by the following explicit
formula,

t=0-"

W, iz, y) = (cos mz cos y, sinmaz cosy, coskz siny, sin kzsiny).

Lawson proved that for each unordered pair of positive integers (m, k) with
(m, k) = 1 the surface 7m 4 is a distinct compact minimal surface in 5%, Let us
impose the condition (rn, k) = 1. If both integers m and k are odd then 7y, ¢ is a
torus. If one of integers m and k is even then 7,k is a Klein bottle. The torus
71,1 1% the Clifford torus.

Our main result is the following theorem from the paper [4]. The proof is
based on the theory of periodic Sturm-Liouville problems and the theory of the
Lamé equation.

THEOREM 1. Let 7 be a Lawson torus. Then the induced met-
rie on Tmgy @8 an ertremal metric for the funetional Aj(T? g), where
j=2 ([\/n;' + kz'] +m+k) — 1. Let i be a Lawson Klein bottle. Then the

induced metric on Tmi 5 an extremal metrie for the functional Aj(K,g), where
i=2 [& +im+k—1. The corresponding values of A;(T%, 8), As(K, g) are
given in the paper [4].
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17:50-18:15

Muponos A.E.

«O MOJIMHOMHAJIBLHBIX HHTErpajax rcog€ean4cCroro nmoTokKka Ha
ABYMEPHOM TOpPE»
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