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AbendaReiproal transformations and Hamiltonian systemsof hydrodynami typeSimonetta Abenda, University of BolognaAbstratIn this talk I onsider hydrodynami equations whih admit an Hamil-tonian struture of Dubrovin-Novikov type and study the e�et of a reip-roal transformation (transformation of the independent variables) on thesystem. In partiular I shall present some new results onerning nees-sary and/or su�ient onditions for whih the reiproal system is still ofDubrovin-Novikov type. I shall also present some appliations to derive newfamilies of �at metris on Hurwitz spaes.



AminovOn isometri immersions of n-dimensional Labathevsky spaeinto (2n-1)-dimensional Eulidean spaeYuriy Aminov, Institute for Low Temperature Physis and Engineering, NAS, KharkovAbstratThe study of isometri immersions of n-dimensional Lobahevsky spae
Ln into Eulidean spae E2n−1 from the loal and global points of view isonsidered in the author's papers [1-10℄.Let F n be a regular submanifold in E2n−1 isometri to some simple on-neted domain of the Lobahevsky spae Ln with a urvature equal to -1.Grassmann map ψ : F n → Gn−1,2n−1 orrelates the (n-1)-dimensional spae
N passing through some �xed point O ∈ E2n−1 with every point x ∈ F n, thespae N being parallel to normal spae Nx of F n at the point x (i.e. it orre-sponds to every point x some point of Grassmann manifold Gn−1,2n−1). Theimage of this map ψ(F n) we denote Γn. In terms of urvature oordinatesthe metri form of F n an be written in the form

ds2 =

n∑

i=1

sin2 σidu
2

i ,

n∑

i=1

sin2 σi = 1. (1)The Grassmann map ψ arries the oordinates ui to Γn, and in these oor-dinates the metri of Γn is written as follows ( see [2℄)
dl2 =

n∑

i=1

cos2 σidu
2

i ,

2∑

i=1

cos2 σi = n− 1. (2)Hene it follows that Γn is a regular n-dimensional submanifold. The mapfor n > 2 inreases the volume of any domain of F n and the length of anyasymptoti line. These properties imply the following resultTheorem 1. If the Grassmann image Γn lies on a losed n-dimensionalmanifold and if the Grassmann map is �nite-to-one, then the immersion ofthe full spae Ln in E2n−1 has singularities.It is interesting to investigate di�erent lasses of immersions. One of suhlasses for n = 3 arises on ondition that the Garssmann image is hyper-planar, i.e. Γ3 ⊂ E9.(In the general ase Γ3 ⊂ E10.) The existene of loal



isometri immersions with the hyperplanar Grassmann image is proved. Inthis ase the author found the onnetion of the theory of isometri immer-sion with the theory of rigid body rotation with a �xed point in the entral�eld of gravity and the Newton Law of gravity (see [3℄). In some subasesthe theorems about nonimmersion of full Lobahevsky spae are proved. Butthe general ase remains open.The following question arises in a natural way: an the metri of theGrassmann image have a onstant urvature ? The answer to this questionfor n = 3 is given in [6℄.Theorem 2. There is no loal C3 isometri immersion of L3 into E5with onstant urvature of the metri of the Grassmann image.In [10℄ we onsider a (n − 1)- parametri family of submanifolds F n in
E2n−1 with a onstant negative urvature K0(F

n) in a ball D of the Eu-lidean spae E2n−1. We suppose that this family is inluded in some (2n-1)-orthogonal oordinate system u1, ..., u2n−1 as a family of oordinate sub-manifolds un+1 = const, ..., u2n−1 = const. The author alls this system theBianhi system of oordinates, if the �rst n oe�ients H2
i of the metri formof the ambient spae satisfy the following ondition

n∑

i=1

H2

i = 1. (3)Bianhi shows for n = 2 that the ondition (3) satis�ed automatially. Theauthor has proved for n = 3 that for proving the next theorem it will su�e todemand the ondition (3) only on two oordinate urves u4, u5 going throughthe enter of the ball D. Besides, remark that on eah submanifold F n onean introdue the urvature oordinates, for whih the ondition (3) is true.In the paper [10℄ proved isTheorem 3. Assume that a ball of radius ρ in the Eulidean spae E2n−1arries a regular Bianhi system of oordinates suh that K0(F
n) ≤ −1. Then

ρ ≤
π

4
.There exists an example of a regular Bianhi system in a ball D ⊂ E3 withradius ρ = 1

2
.As F n is the submanifold with the �at normal onnetion, then on F nthere exists a �eld ξ of normal unit vetors parallel translated in the normalbundle. With the help of this �eld ξ we onstrut a map φ : F n → S2n−2 ofthe submanifold F n into the unit sphere S2n−2. We all the map φ spherialand denote its image T (ξ). The metri of T (ξ) has the following form:

(dξ)2 =

n∑

i=1

cos2 σi cos2 φidu
2

i , (4)



where φi is an angle between ξ and i-th prinipal vetor of normal urvature
ki, i = 1, ..., n. In the general ase the spherial image annot be regularand, moreover, it an degenerate in a submanifold of lower dimension than
n. We found a urvature tensor of the spherial image and proved a saddleharater of spherial image, whih onsidered as a submanifold in S2n−2.Theorem 4. Under a spherial mapping the urvature lines are trans-lated on the urvature lines of the spherial image, the asymptoti lines aretranslated on the asymptoti lines of submanifold T (ξ) ⊂ S2n−2. The lengthof asymptoti lines is preserved under this mapping.Referenes1. Aminov Y.A. On the immersion of domains of n-dimensional Lobahevskii spae in (2n-1)-dimensional Eulidean spae. Soviet Mat. Dokl.v.18 (1977), N 5, p.12-1213.2. Aminov Y.A. Isometri immersions of domains of n-dimensional Lobahevsky spae in (2n-1)-dimensional Eulidean spae. Matem. Sbornik, v.111 (1980) N 3, Math.USSR Sbornik v.39 (1981), N 3.3. Aminov Y.A. Isometri immersions of domains of three-dimensional Lobahevsky spae in �ve-dimensional Eulidean spae and the motion of a rigid body. Matematihesky Sbornik , v.122(1983), vyp.1, Math.USSR Sbornik v.50(1985), N 1, p.11-30.4. Aminov Y.A. The property of the Grassmann image of loal immersion of three-dimensionalLobahevsky spae into �ve-dimensional Eulidean spae. (Russian)Ukrainian geometrial Sbornik,vyp.27 (1984), p.3-11, Sbornik Mathem. 197:2, p.139-152.5. Aminov Y.A. Isometri immersions with �at normal onnetion of domains of n-dimensionalLobahevsky spae into Eulidean spaes. A model of a gauge �eld.Matematiheski Sbornik, t. 137(1988), vyp. 3. Math.USSR Sbornik , v.65 (1990) N 2, p.279-303.6. Aminov Y.A. Geometry of the Grassmann image of a loal isometri immersions of Lobahevskyn-dimensional spae in (2n-1)-dimensional Eulidean spae, Matematiheskii Sbornik 188:1, (1997), p.3-8.7. Aminov Y.A. New Ideas in Di�erential Geometry of submanifolds, Kharkiv,Ata, 2000.8. Aminov Y.A. The Geometry of Submanifolds , Amsterdam, Gordon and Breah Aademi Pub-lishing House, 2001.9. Aminov Y.A. The expression of volume of asymptoti parallelepiped (Russian), Math. �zika,analiz, geometria, (2002) v. 9 N 4, p.519-532.10. Aminov Y.A. Families of submanifolds of onstant negative urvature of many-dimensional Eu-lidean spae. Matematiheski Sbornik 197:2, (2006), 3-16.



AtkinsonBaklund transformations and solutionsfor integrable lattie equationsJames Atkinson, University of LeedsAbstratNew Baklund transformations for some known multidimensionally on-sistent lattie equations will be disussed. The equations onsidered aremostly those ontained in the Adler-Bobenko-Suris lassi�ation. It will bedesribed how, through new auto-Baklund transformations, partiular pairsof equations admit a kind of duality in whih eah equation emerges as thepermutability ondition for Baklund transformations that relate solutionsof the other. It is also desribed how some pairs of apparently distint equa-tions admit a Baklund transformation that onnets them. The appliationof these Baklund transformations to the onstrution of new solutions forthe lattie equations is also disussed.



Biaªyniki-BirulaPhysial appliations of twistorsIwo Biaªyniki-Birula, Center for Theoretial Physis PAS, WarsawAbstratA formulation of relativisti wave mehanis is proposed in terms oftwistors. This formulation has pratial appliations beause it enables oneto generate the solutions of the Maxwell, Weyl, and other wave equationsfor massless partiles. The key role in this formulation is played by a 4 + 4dimensional phase-spae. Twistors arise as a onvenient parametrization ofthis phase-spae.



BªaszakFrom Lie-Poisson strutures to integrable systems.Classial R-matrix and deformation quantizationMaiej Bªaszak, Adam Mikiewiz University, Pozna«AbstratIt is a review leture whih presents how to onstrut inegrable ODE's andPDE's using the R-matrix formalism on Lie algebras. In the �rst part of theleure a general information about the formalism are presented, inluding theonstrution of Lax hierarhy and its R-Lie-Poisson struture. In the seondpart of the leture a partiular lass of examples is presented. Atually, �rst isonsidered an example of Poisson algebras leading to integrable dispersionless�eld systems. Then, various deformations of Poisson algebras are onstrutedleading to dispersive integrable ontinuous and disrete �eld systems.



BohleThe Darboux transformation of onformal immersionsand its disrete analogueChristoph Bohle, Tehnial Universitaet BerlinAbstratI explain how the lassial Darboux transformation of isothermi surfaean be generalized to arbitrary onformal immersions into 4-spae. The re-sulting evolution is a time-disrete version of the Davey-Stewartson �ow onthe spae of onfomal immersions. An analogous notion of Darboux transfor-mation for disrete surfaes an be de�ned. It turns out to be a ombinatorialreinterpretation of the spae and time-disrete Davey-Stewartson �ow stud-ied by Konopelhenko and Shief. In ase of immersed (smooth or disrete)tori, the spae of Darboux transforms an be desingularized to a Riemannsurfae, the spetral urve of the immersion.



Calogero Isohronous systems are not rareFraneso Calogero, University of Rome �La Sapienza�AbstratA (lassial) dynamial system is alled isohronous if it features an open(hene fully dimensional) region in its phase spae in whih all its solutionsare ompletely periodi (i. e., periodi in all degrees of freedom) with thesame �xed period (independent of the initial data, provided they are insidethe isohrony region). When the isohrony region oinides with the entirephase-spae one talks of entirely isohronous systems. A trik is presented as-soiating to a dynamial system a modi�ed system depending on a parameterso that when this parameter vanishes the original system is reprodued whilewhen this parameter is positive the modi�ed system is isohronous. Thistehnique is appliable to large lasses of dynamial systems, justifying thetitle of this talk. An analogous tehnique, even more widely appliable - forinstane, to any translation-invariant (lassial) many-body problem - trans-forms a real autonomous Hamiltonian system into an entirely isohronousreal autonomous Hamiltonian system. The modi�ed system is of ourse nomore translation-invariant, but in its entre-of-mass frame it generally be-haves quite similarly to the original system over times muh shorter thanthe isohrony period T (whih may be hosen at will). Hene, when thistehnique is applied to a "realisti" many-body Hamiltonian yielding, in itsentre of mass frame, haoti motions with a natural time-sale muh smallerthan (the hosen) T, the orresponding modi�ed Hamiltonian shall yield ahaoti behavior (implying statistial mehanis, thermodynamis with itsseond priniple, et.) for quite some time before the entirely isohronousharater of the motion takes over hene the system returns to its initialstate, to repeat the yle over and over again. We moreover show that thequantized versions of these modi�ed Hamiltonians feature in�nitely degen-erate equispaed spetra. Analogous tehniques are appliable to nonlinearevolution PDEs, but in this talk there will be no time to over this aspet.The material presented is a synthesis of work done over the last 10 yearswith several ollaborators, as reviewed in the 264-page monograph entitledIsohronous systems, just published by Oxford University Press.



DobrskiDi�erential Calulus for Fedosov Deformation QuantizationMihaª Dobrski, Tehnial University of Lód¹AbstratUsing Darboux oordinates and the theorem on loal isomorphism of anydeformation quantization to the trivial (Moyal) *-algebra we propose a di�er-ential alulus for arbitrary Fedosov's *-algebra. Some omments on Yang-Mills �elds in nonommutative spaes with a point-dependent deformationparameter are also given.



Driuma On theory of three-orthogonal surfaesValery Driuma, Institute of Mathematis and Informatis, AS Moldova, KishinevAbstratThe properties of three-orthogonal surfaes de�ned by solutions of KdV-equation are disussed.The solutions of Cayley-Darboux equation are onsidered.Six-dimensional extensions of 3-dim Riemannian metris de�ned by theKdV-equation and appliations in theory of Einstein equations are studied.



Dunajski Metriity in projetive geometryMaiej Dunajski, University of CambridgeAbstratCover a plane with urves, one urve through eah point in eah diretion.How an you tell whether these urves are the geodesis of some metri?This problem gives rise to a ertain losed system of partial di�erentialequations and hene to obstrutions to �nding suh a metri. It has been anopen problem for at least 80 years. Surprisingly it is harder in two dimensionsthan in higher dimensions. I shall present a solution obtained jointly withRobert Bryant and Mike Eastwood.



DunajskiTwistor theory and di�erential equationsMaiej Dunajski, University of CambridgeAbstratTwistor Theory was originally proposed by Roger Penrose as a way tounify quantum mehanis and general relativity. Its status as a physialtheory remains unlear but it found unexpeted appliations in mathematis- from di�erential geometry and representation theory to integrable systems.I will give an elementary introdution to the subjet onentrating onappliations to di�erential equations.



Ferapontov Seond order quasilinear PDEsand onformal strutures in projetive spae(joint work with P.A. Burovskiy and S.P. Tsarev)Eugene Ferapontov, Loughborough UniversityAbstratWe investigate seond order quasilinear equations of the form
fijuxixj = 0where u is a funtion of n independent variables x1, ..., xn, and the oe�-ients fij are funtions of the �rst order derivatives p1 = ux1, ..., pn = uxn.We show that the natural equivalene group of the problem is isomorphito SL(n + 1, R) whih ats by projetive transformations on the spae P nwith oordinates p1, ..., pn. The oe�ient matrix fij de�nes on P n a onfor-mal struture fij(p)dpidpj. In this paper we onentrate on the ase n = 3,although some results hold in any dimension. The neessary and su�ientonditions for the integrability of suh equations by the method of hydro-dynami redutions are derived. These onditions onstitute a ompliatedover-determined system of PDEs for the oe�ients fij, whih is in involution.We prove that the moduli spae of integrable equations is 20-dimensional.Based on these results, we show that any equation satisfying the integrabil-ity onditions is neessarily onservative, and possesses a dispersionless Laxpair. Reformulated in di�erential-geometri terms, the integrability ondi-tions imply that the onformal struture is onformally �at, and possessesan in�nity of 3-onjugate oordinate systems of null urves. Integrable equa-tions provide an abundane of expliit examples of suh onformal struturesexpressible in terms of elementary funtions, ellipti funtions and modularforms.



Françoise Gaston Darboux and his in�ueneon Di�erential Geometry and Dynamial SystemsJean-Pierre Françoise, Université P.-M. Curie, ParisAbstratThis talk will be devoted to present the in�uene of Gaston Darbouxon the development of Di�erential Geometry in Frane and in Europe viahis sienti� ontributions and his students. The Mathematis Genealogyprojet shows he had two frenh students Emile Borel and Elie Cartan andone polish student Stanislaw Zaremba. They ummulate 4995 desendantsto these days...After some review of his most representative ontributions,we will fous on his relationship with Integrability.



Godli«ski GL(2,R) geometry of ODEsMihaª Godli«ski, Institute of Mathematis PAS, WarsawAbstratThis talk is based on joint work with Pawel Nurowski, arXiv:0710.0297.We show that on the solution spae of every 5th order ODE satisfy-ing ertain three nonlinear di�erential onditions there exists (loally) a �vedimensional GL(2,R) geometry, i.e. a geometry assoiated with the 5-dim-ensional irreduible representation of GL(2,R). This is a speial Weyl geom-etry in signature (3, 2) having the struture group redued from CO(3, 2) to
GL(2,R). The redution is obtained by means of a onformal lass of totallysymmetri 3-tensors. The onditions for the existene of the struture arelower order equivalents of the Doubrov-Wilzynski onditions found reentlyby Boris Doubrov.Among all GL(2,R) geometries we distinguish a sublass whih we term`nearly integrable GL(2,R) geometries'. These de�ne a unique gl(2,R) on-netion whih has totally skew symmetri torsion. This torsion splits ontothe GL(2,R) irreduible omponents having respetive dimensions 3 and 7.The GL(2,R) geometry on the solution spae of every 5th order ODEsatisfying the three onditions is very speial: it is nearly integrable, andthe skew symmetri torsion of its unique gl(2,R) onnetion belongs to the3-dimensional irreduible representation of GL(2,R). We provide nontrivialexamples of 5th order ODEs whih possess this GL(2,R) geometry.We also outline the theory and the basi properties of GL(2,R) geome-tries assoiated with n-dimensional irreduible representations of GL(2,R)in 6 ≤ n ≤ 9. In partiular we give onditions for an nth order ODE topossess this geometry on its solution spae.



GoldsteinRenormalizaton of the Laurent expansionas a tool in the Hirota bilinear methodPiotr Goldstein, Andrzej Soltan Institute for Nulear Studies, WarsawAbstratThe �rst stage of the Hirota bilinear method (whih has beome a basitool for onstrution of soliton solutions to partial di�erential equations) is arational substitution leading to the bilinear variables. It is generally believedthat �nding the proper substitution is an art rather than an algorithm. Anappliation of the singularity analysis to make the approah more systematiwas suggested in the lassial work [1] and generalized in [2]. The approahwas based on the fat that movable singularities of the solution were zeros ofthe denominator(s) in the rational substitution. If the equation had at leastthe partial Painlevé property, its solution ould be expanded into a Laurentseries about a movable singularity manifold like in the Painlevé test. Thenthe prinipal part of the expansion might be used for the substitution.Our approah is an extension of the method of [2]. Namely, it oftenhappens that the prinipal part does not have the proper bilinear form. Herewe suggest how the Laurent series an be �renormalized� by a singularity-preserving transformation of the expansion variable. The renormalizationresults in an inlusion of the higher order terms to the prinipal part of theexpansion. The new prinipal part may be expressed in terms of the Hirotabilinear di�erential operator or its multilinear generalization.
[1] J. Weiss, M. Tabor and G. Carnevale, J. Math. Phys. 24 (1983) 522.
[2] P.G. Estevez, P.R. Gordos, L. Martinez Alonso and E. Medina Reus, J.Phys A: Math. Gen. 26, 1915 (1993).



KonopelhenkoOn the quasilassial geometryBoris Konopelhenko, University of Salento, LeeAbstratWhat it ould be? The formulation of this question is motivated by oldstudies of physial phenomena for orrugated surfaes with slow modulationand by reent results on quasilassial limit of the gauge/string orrespon-dene as well as by the well-known interrelations between the various typesof geometry from the lassial (a�ne, projetive et.) to the tropial one.In attempt to provide very preliminary and partial answer we disussquasilassial limit for the �ve known geometrial problems. They are:1. Quasilassial motion of spae urves governed by the quasilassialDa Rios system or the quasilassial NLS equation whih are equivalent tothe well-known hydrodynamial Benney system.2. Quasilassial version of the elebrated Darboux system desribingonjugate nets.3. Quasilassial limit of the Menelaus lattie governed by an equationwhih oinides with the generating equation for the dKP hierarhy.4. Quasilassial generalized Weierstrass representations whih desribehighly osilatting surfaes in R3 and R4 with slow modulation.5. Quasilassial limit of soliton surfaes given by A. Sym formulae.One observes thath all these examples exhibit ertain ommon propertiesharaterized by a small value of ratio of two harateristi sales for theproblem. These ommon properties may onstitute (at least some) basiingredients of the quasilassial geometry.



KruglovOn the geometry of plane distributions on 3-manifoldsVolodymyr Kruglov, Institute for Low Temperature Physis and Engineering, NAS, KharkovAbstratWe study di�erent notions of urvature of the plane distributions on a3-manifold. We show, that under assumption of non-integrability it is easyto manipulate the urvature. We prove that if the distribution is a ontatstruture, then every negative funtion is realized as a setional urvatureof that distribution. As a orollary we answer the question of John Etnyreabout the uniformization of ontat strutures on 3-manifolds.



LeshkeDarboux transformation on onformal mapsKatrin Leshke, University of LeiesterAbstratThe lassial Darboux transformation an be extended to a transforma-tion on onformal maps from a Riemann surfae into the 4-sphere by re-laxing the enveloping ondition. I will disuss that this new transformationpreserves speial surfae lasses suh as CMC surfaes and Hamiltonian Sta-tionary Lagrangian surfaes. In the ase of tori, the set of losed Darbouxtransforms an be made into a Riemann surfae, whih is in the speial aseof CMC tori the spetral urve as de�ned by Hithin. In this ase, the las-sial Darboux transforms then orrespond to speial points on the spetralurve.



Levi Miura Transformations and Symmetriesof nonlinear equations de�ned on a lattieDeio Levi, Universit¯ Roma TreAbstratAfter reviewing the onstrution of Lax pairs for the integrable lattieequations belonging to the Adler-Bobenko-Suris (ABS) list, we provide ex-pliit Miura transformations mapping their salar spetral problems into thedisrete Shr�odinger spetral problem assoiated with Volterra-type equa-tions. We show that the ABS equations orrespond to Bäklund transfor-mations for some partiular ases of the disrete Krihever-Novikov equationfound by Yamilov. This enables us to onstrut new generalized symmetriesfor the ABS equations.



MariniakStäkel systems, hydrodynami systemsand new solutions of oupled KdV hierarhyKrzysztof Mariniak, Linköping UniversityAbstratWe onsider Stäkel separable systems of Benenti type and a lass ofweakly-nonlinear hydrodynami systems onstruted with the help of Killingtensors related with our Stäkel systems (we all them Killing systems ofBenenti type). We show that both families of systems share the same lassof multi-time solutions. Within this lass of solutions our Killing systemsturn into soliton hierarhies: either oupled Korteveg-de Vries (KdV) oroupled Harry Dym hierarhy. The mentioned solutions turn then into widelasses of solutions of these hierarhies. We illustrate these ideas in the ase ofKdV hierarhy produing its new �nite-gap, rational and impliit solutions.



MarvanOn reursion operators of the IGSG equationMihal Marvan, Silesian University in OpavaAbstratWe shall disuss Guthrie type reursion operators of integrable systemsin general and reursion operator of the intrinsi generalized sine-Gordonequation in partiular.



MyrzakulovSome examples integrable geometrial �ows in 2+1 dimensionsRatbay Myrzakulov, Eurasian National University, AstanaAbstratGeometrial �ows (GF) play an important role in modern mathematisand physis. In this letter we have onsidered some integrable isotropi GF �Rii �ows (RF) and mean urvature �ows (MCF) � whih are related withintegrable Heisenberg ferromagnets. In 2+1 dimensions, these GF have asingularity at t = t0. This talk is based on a joint work with N.S.Serikbaev,Zh.M.Bitibaeva, K.K.Yerzhanov (ArXiv: 0804.0837).



NasiedkinaOn the surfae in 5-dimensional Eulidean spaewhih belong to the hypersphereYuryi Aminov and Iana NasiedkinaInstitute for Low Temperature Physis and Engineering, NAS, KharkovAbstratConditions of aessory of a 2-dimensional surfae F 2 in spae E5 to 4-dimensional sphere S4 are obtained for a hyperboli ase. It is known, thatfor F 2 indiatrix of normal urvature for every point x ∈ F 2 in n-dimensionalspae En, is a �at urve. More preisely it is an ellipse. The plane of thisellipse we denote αxTheorem. . If the surfae F 2 ∈ E5 belongs to a sphere S4 with the radius
R, then for eah point x ∈ F 2 the plane αx lies on the onstant distane 1

Rfrom this point x.The inverse theorem we prove under additional onditions. In the furtherwe'll distinguish three ases:1) the ellipti ase: the projetion x̄ of the point x on the plane αx liesinside of this ellipse,2) the paraboli ase: the projetion x̄ lies on the ellipse,3) the hyperboli ase: the projetion x̄ lies outside of the ellipse .We onsider the surfae with the hyperboli ase.Let's de�ne on a surfae by the invariant-geometrial way some net ofurves. In this ase the point x̄ lies outside of the ellipse. There exist twotangents straight lines to the ellipse through the point x̄. Points of a ontatwith the ellipse we denote P and Q. Let knP and knQ be the vetors ofnormal urvature of a surfae F 2 orresponding to eah of these points. Somediretion in a tangent plane to the surfae orresponds to a vetor knP , suhthat the vetor of normal urvature for this diretion oinides with knP . Weonsider a �eld of these diretions in a neighborhood of the point x. This �eldgenerates a family of integrated urves. Similarly, we obtain other family ofurves using �eld of vetors of normal urvature knQ. On the surfae F 2these two families form a net of urves whih we name speially hyperbolione.



Theorem. . Let the surfae F 2 ⊂ E5 with non degenerate ellipse of normalurvature belongs to a hyperboli lass. Let D is triangular domain on F 2,whih is limited by two urves η1 and η2 from the di�erent families of thespeially hyperboli net, whih are going from one point, and by some urve
τ ,whih rosses η1 and η2. Let for eah point x ∈ D the plane αx is situatedon onstant distane γ from a point x, .Let the following boundary onditions on τ are satis�ed:¯) the straight-lines orthogonal to the plane αx through x ∈ τ , for allpoints x ∈ τ intersets in a one point. (from a) ondition it is followed, that
τ is the spherial urve)b)for the �eld of unite normals n3 orthogonal to the plane αx and anynormal n will be satis�ed (n3s, n)|τ = 0, where ∂

∂s
is di�erentiation in adiretion orthogonal to τ .Then the domain D of the surfae F 2 belongs to some sphere S4 withradius 1

γ
.



Nijho�On Soliton Solutions of Integrable Lattie equationsFrank Nijho�, University of LeedsAbstratIn reent years integrable lattie equations, i.e. partial di�erene equa-tions analogues of soliton PDEs, have gained a lot of interest. Whereaslattie equations of KdV type, and their soliton solutions have been knownsine the early 1980s, the more reent lassi�ation result of salar quadrilat-eral latties by Adler, Bobenko and Suris, whih are integrable in the sense of"multidimensionally onsisteny", has provided a number of novel examples.In this talk an overview will be given of some of the old as well as novelresults for soliton solutions for these equations.



NimmoDarboux transformations for nonommutative systemsJonathan Nimmo, University of GlasgowAbstratThis talk will review some reent appliations [2, 3, 4] of quasidetermi-nants [1] to the use of Darboux transformations to onstrut exat solutionsto nonommutative versions of a number of lassial integrable systems.
[1] Gelfand, I. M. and Retakh, V. S. Funktsional. Anal. i Prilozhen., 25, 13(1991).
[2] Gilson, C. R. and Nimmo, J. J. C. J. Phys. A, 40, 3839 (2007).
[3] Gilson, C. R., and Sooman, C. M. J. Phys. A, 41 (2008).
[4] Li, C. X. and Nimmo, J. J. C. Pro. R. So. Lond. 646, 951 (2008).



PanasyukInner symmetries of bihamiltonian strutures and Lie penilsAndriy Panasyuk, University of WarsawAbstratThe starting point will be an n-dimensional free rigid body, whose inertiamatrix has nonsimple spetrum, i.e. possessing ontinuous symmetries (eg.ball or "uumber"). To integrate suh a system one needs to enlarge thefamily of �rst integrals obtained by the standard methods (for instane thefamily of Manakov integrals). One needs to add the noetherian integralsrelated to the symmetries.This piture will be onsidered in the more general ontext of bihamil-tonian strutures with "inner" symmetries. A riterion of ompleteness ofthe orresponding enlarged family of funtions will be presented. This resultwill be applied to integrable systems related to the so-alled Lie penils, i.e.linear families of Lie brakets on a vetor spae.



PavlovIntegrability of the Egorov hydrodynami type systemsMaxim Pavlov, P.N. Lebedev Physial Institute RAS, MosowAbstratWe onsider three distint lasses of PDE's: systems desribed Egorov(potential) metris (known as Binahi�Darboux�Lame�Egorov); Egorov hy-drodynami type systems, assoiativity equations (known as WDVV equa-tions in topologial �eld theories). Any solution of the WDVV equationdetermines N ommuting Egorov hydrodynami type systems determinedup to N2 arbitrary onstants; these hydrodynami type systems determineorresponding orthogonal urvilinear oordinate net.



Peradzy«skiTwo mode solutions to hydrodynami type equationsZbigniew Peradzy«ski, University of WarsawAbstratThe story begins with Euler equations of ompressible �uid. They forma �rst order homogenous quasi-linear system of equations for four unknownfuntions. Speial solutions, e.g. simple waves were known sine Riemann.Simple waves have one �dimensional hodograph. It is, the rank of the Jakobimatrix of the solution is equal to 1 ( these are one mode solutions). A numberof authors e.g. Giese, Yanienko, Burnat. . . , have studied solutions with twodimensional hodograph (two mode solutions).J.H. Giese has notied thatthere are two types of solutions hyperboli double waves and ellipti doublewaves. M. Burnat has found the neessary and su�ient onditions in termsof �wave vetors� for the existene of hyperboli double waves. Yanienko hasderived an equation haraterizing the two dimensional hodograph in both(hyperboli and ellipti) ases. We study the problem of existene of twomode solutions for a general quasi-linear homogenous system. Two modesolutions an be sought of as representing the interation of two Riemannwaves without generating any new wave [1]. We ask the question: underwhat onditions this type of interation is generi. Then using geometrialapproah we derived the generalization of Yanienko equation in geometrialterms.
[1] Z. Peradzynski �Geometry of Riemann waves�. [In] L. Debnath ed., Ad-vanes in Nonlinear Waves, Pitman (1985), (244�285).



PlansangkateLYZ equation, Hithin system and Painleve IIIPrim Plansangkate, University of CambridgeAbstratWe give a gauge invariant haraterisation of the symmetry redutionfrom the anti-self-dual Yang-Mills system on R4 with gauge group SU(2, 1)to the Loftin-Yau-Zaslow (LYZ) equation
ψzz̄ + 1/2eψ + |U |2e−2ψ = 0, Uz̄ = 0,whih arises in the ontext of Strominger-Yau-Zaslow onjeture in MirrorSymmetry. The radially symmetri solutions of the LYZ equation are har-aterised by solutions of Painleve III with speial values of parameters.



PrykarpatskyOn the di�erential-geometri de Rham-Hodge aspets of the integrabiltyAnatoliy Prykarpatsky, National Aademy of Sienes, LvivAbstratThe di�erential-geometri properties of generalized de Rham-Hodge om-plexes naturally related with integrable multi-dimensional di�erential sys-tems of M. Gromov type are analyzed. The geometri struture of Cherntype harateristi lasses are studied, speial di�erential invariants of theChern type are onstruted. The integrability of multi-dimensional nonlin-ear di�erential systems on Riemannian manifolds is disussed.



PrzanowskiWeak hyperheavenly spaes and Walker spaesMaiej Przanowski, Tehnial University of Lód¹AbstratWe show a lose relation between hyperheavenly spaes introdued byPlebanski and Robinson in the ontext of omplex relativity and Walkerspaes in four dimensions. In partiular some results of Walker geometry arepresented within the 2-spinor language used by Boyer,Finley,Plebanski andollaborators in the hyperheavenly spae theory.



RaimondoHamiltonian struture for redutions of the Benney systemAndrea Raimondo, Imperial College, LondonAbstratWe show how to onstrut the Hamiltonian strutures of any redutionof the Benney hain (dKP) starting from the family of onformal maps asso-iated to it.



RiaFrom Da Rios' equations to integrable vortex dynamisRenzo Ria, University of Milano-BioaAbstratIn this paper we rapidly review 100 years of work on Da Rios equationsand present new results on geometri aspets of integrable vortex dynamis.Muh of the progress on integrable urve dynamis is rooted in the originalwork of Da Rios (1906) on three-dimensional motion of thin vortex �lamentsby the so-alled loalized indution approximation (LIA for short) and in-trinsi dynamis, in terms of urvature and torsion of the �lament in spae.This work remained unnotied for almost 100 years, and for nearly 60 yearsno other progress was made. But after Arms & Hama's re-disovery of LIA(1965) and Bethov's redisovery (1965) of Da Rios' original intrinsi equa-tions, an amazing new progress took plae. By using Madelung transforma-tion, Hasimoto (1972) showed that Da Rios' intrinsi equations are oupledinto the Non-Linear Shrödinger (NLS) equation. Ria, who ontributed tothe re-disovery (1991, 1996) of Da Rios' original work, extended the originalintrinsi equations to their full generality, and by using results of Zakharov& Shabat (1972) gave soliton invariants an interpretation in terms of globalgeometri quantities. A reursive operator theory, developed by Langer &Perline (1991) lassi�ed the LIA dynamial hierarhy in terms of a wide fam-ily of integrable equations and onditions for integrable urve dynamis werefound by Nakayama, Segur & Wadati (1992). Meanwhile solutions in termsof solitary waves in the shape of torus knots were found by Kida (1981),Keener (1990) and Ria (1993), the latter being then tested and used in su-per�uid alulations (1999), as well as new quasi-stati solutions to Da Rios'equations by Lipniaki (2002). In this rih senario, we present new resultsthat relate areas of projeted graphs and integrable vortex dynamis usingstrutural omplexity analysis.
[1] Ria, R.L. (1991) Redisovery of Da Rios equations. Nature 352, 561-562.
[2] Ria, R.L. (1996) The ontributions of Da Rios and Levi-Civita to asymp-toti potential theory and vortex �lament dynamis. Fluid Dyn. Res. 18,245-268.
[3] Ria, R.L. (Ed.) 2001 An Introdution to the Geometry and Topologyof Fluid Flows. NATO ASI Series II, 47. Kluwer.



SantiniReent analyti results on integrable multidimensional PDEsonneted with one - parameter families of ommuting vetor �eldsPaolo Maria Santini, University of Rome �La Sapienza�(joint work with S. V. Manakov)AbstratWell-known integrable multidimensional PDEs, like the seond heavenlyequation of Plebanski and the dispersionless Kadomtsev - Petviashvili (dKP)equation (desribing respetively self-dual Einstein �elds and two - dimen-sional shallow water waves near the shore), arise as the ommutation of one -parameter families of vetor �elds. We develop the assoiated Inverse Spe-tral Transform and use it i) to solve the Cauhy problem for the above mod-els; ii) to study the longtime behavior of their solutions; iii) to haraterizelasses of impliit solutions and iv) give a omplete analyti desription of thegradient atastrophe, at �nite time and in the longtime regime, of loalizedtwo dimensional water waves evolving aording to the dKP equation.



ShiefAspets of integrable disrete di�erential geometryWolfgang Shief, Tehnial Universitaet BerlinAbstratDisretisation proedures whih preserve integrable struture in objetsof lassial di�erential geometry rely on the interplay between geometri andalgebrai methods. In this introdutory talk, we fous on surfaes whih arenaturally parametrised in terms of urvature oordinates and embark on adisussion of how far the lassial theory may be translated into the disretelanguage.



SergyeyevGeneralized Stäkel Transform and IntegrabilityArtur Sergyeyev, Silesian University in OpavaAbstratWe present a multiparameter generalization of the Stäkel transform, alsoknown as the oupling-onstant metamorphosis, and show that under ertainonditions this generalized Stäkel transform preserves the Liouville integra-bility, nonommutative integrability and superintegrability. The orrespond-ing transformation for the equations of motion proves to be nothing but areiproal transformation of a speial form, and we investigate the propertiesof this reiproal transformation. This is joint work with Maiej Blaszak.For more details, see arXiv:0706.1473.



Silindir Yantir
R-matrix approah to integrable systems on time salesBuru Silindir Yantir, Adam Mikiewiz University, Pozna«AbstratThe general unifying framework for integrable soliton-like systems on timesales is introdued. The R-matrix formalism is applied to the algebra of
δ-di�erential operators through whih one an onstrut in�nite hierarhyof ommuting vetor �elds. The theory is illustrated by two in�nite-�eldintegrable hierarhies on time sales whih are di�erene ounterparts of KPand mKP hierarhies. The di�erene ounterparts of AKNS and Kaup-Broersoliton systems are onstruted as related �nite-�eld restritions.



SommaalA general integrable model for elasti rodsMatteo Sommaal, University of PerugiaAbstratThe study of elasti deformations in thin rods has reently seen renewedinterest due to the lose onnetion between these systems and oarse-grainedmodels of widespread appliation in life- and material- sienes. Until now,the analysis has been restrited to the solution of equilibrium equations forontinuous models haraterized by onstant Young and shear moduli and/orby isotropi rod setion. We will show that integrable, indeed solvable, equa-tions are obtained under more general onditions and that regular solutionsemerge from reasonable hoies of elasti sti�nesses. This work has been ar-ried out in ollaboration with Mario Argeri and Vinenzo Barone (Universit¯"Federio II" di Napoli) and Silvana De Lillo and Gaia Lupo (Universit¯ degliStudi di Perugia).



Sym Darboux's greatest loveAntoni Sym, University of WarsawAbstratThe leture is entered around the early papers of J.G.Darboux on or-thogonal oordinates.These papers are important sine they ontain germs ofthe subsequent work.It is also an "exursion" to the origins of the algebraigeometry (irular points at in�nity,singularities, generalized foi in the senseof Pluker,et.).



SzablikowskiCentral extensions of universal hierarhy:(2+1)-dimensional bi-Hamiltonian systemsBªazej Szablikowski, Adam Mikiewiz University, Pozna«AbstratWe onsider the R-matrix formalism on the semi-diret produt of theloop algebra of vetor �elds on irle and its dual. On these 'double' algebraone an introdue natural ad-invariant symmetri bilinear produt. Throughentral extensions, given by appropriate two-oyles, additional independentvariable as well as dispersion are introdued. As result (2+1)-dimensionalintegrable hierarhies together with their (expliit) bi-Hamiltonian strutures(without operand formalism) are onstruted. Examples will be provided.



SzereszewskiL-isothermi and L-minimal surfaesAdam Szereszewski, University of WarsawAbstratL-isothermi surfaes an be assoiated to solutions of the seond or-der linear nonhomogeneous di�erential equation. This approah allows toonstrut the Weierstrass representation of L-minimal surfaes. Bäklundtransformation of L-isothermi surfaes will be also presented.



TokihiroPeriodi Box-Ball System: an Integrable Cellular AutomatonTetsuji Tokihiro, The University of TokyoAbstratThe Box-Ball System (BBS) is a disrete dynamial system of balls mov-ing in a one dimensional array of boxes, whih is a generalization of the soli-ton ellular automaton proposed by Takahashi and Satsuma in 1990. TheBBS is obtained from an integrable partial di�erential (or di�erene) qua-tion through a limiting proedure alled ultradisretization. It has su�ientnumber of onserved quantities as an integrable dynamial system and itsinitial value problem an be solved just as soliton equations. The BBS hasalso important relation to integrable lattie models, in partiular those withsymmetry of quantum algebras. In this talk, we mainly onsider the BBSwith periodi boundary ondition, and show its important mathematial as-pets suh as the relation to the Riemann hypothesis, the string hypothesisin Bethe Ansatzs method, and the Jaobian of hyperellipti urves.



Tsuda A geometri approahto Tropial Weyl group ations and q-Painleve equationsTeruhisa Tsuda, Kyushu University, FukuokaAbstratStarting from ertain rational varieties blown-up from (P1)N , we onstruta tropial (or subtration-free birational) representation of Weyl groups asa group of pseudo-isomorphisms of the varieties. We develop an algebro-geometri framework of tau-funtions as de�ning polynomials of exeptionaldivisors on the varieties. In the ase where the orresponding root systemis of a�ne type, our onstrution yields (higher order) q-di�erene Painleveequations. This talk is based on a joint work with Tomoyuki Takenawa(arXiv:math.AG/0607661).



Tutiya An ellipti integrable system,ILW equation and MaDonald's di�erene operatorsYohei Tutiya, O-Hara Graduate Shool of Business, TokyoAbstratThe talk starts from a ertain extension of the Madonald di�ereneoperator and its Heisenberg representation. Taking the lassial limit, anintegro-di�erential evolution equation is obtained. The relation between KPhierarhy and the equation will be explained by using Sato theory.



Urba«ski Liouville struturesPaweª Urba«ski, University of WarsawAbstratA Liouville struture is a struture isomorphi to a otangent vetor �-bration. A Liouville struture is an essential ingredient of every variationalformulation of a physial theory. For reasons of interpretation the Liouvillestruture an not be replaed by the orresponding otangent �bration. Wegive a preise de�nition of Liouville strutures, study their properties, andgive examples used in variational formulations of mehanis.



Zykov Linear Stäkel matriesSergey Zykov, SISSAAbstratI would like to present the talk based on the ommon paper with M.V.Pavlov, G. El and other. It was shown that redutions of the kineti equa-tion for a dene soliton gas have wide intersetion with the lass of lineardegenerated hydrodynami systems of Egorov's type. The series of remark-able examples will be presented, inluding the new kind of solutions of theWDVV equation, whih was derived from the kineti equation.


