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1. Valchev, T., Multicomponent Nonlinear Evolution Equations of the Heisenberg Ferromagnet
Type. Local versus Nonlocal Reductions, to appear in: Proceedings of XXlInd International Conference
on Geometry, Integrability and Quantization, June 8-13, 2020, Varna, Eds.: I. Mladenov, Avangard
Prima, Sofia, 2021, arXiv: 2011.13437v1[nlin.SI].

Abstract: The report is dedicated to systems of matrix nonlinear evolution equations related to
Hermitian symmetric spaces of the type A.lll. The systems under consideration generalize the 1+1
dimensional Heisenberg ferromagnet equation in the sense that their Lax pairs are linear bundles in
pole gauge like for the original Heisenberg model. We shall present here certain local and nonlocal
reductions. A local integrable deformation and some of its reductions will be discussed too.

Pestome: [JoKnaabT € NOCBETEH HA CUCTEMM OT MATPUYHU HENIMHENHW €BOJIIOLMOHHM YpaBHEHUSA,
CBbp3aHM C epMUTOBM CUMETPUYHM npocTpaHcTBa oT cepuAta A.lll. PasrnexpgaHute cuctemmu
0606wasat 1+1-mepHOTO ypaBHeHMe 3a pepomarHeTnKa Ha XanseHbepr, B cMUCHA Ye JTakcoBUTe Um
OBOWKM Ca NIMHEMHM CHONOBE B MOJIAPHA KaaMbpoBKa NofobHO Ha OpUrMHANHOTO XanseHbeproso
ypaBHeHue. TyK e 6baaT NpeacTaBeHN HAKOM IOKAZHWU U HEeIOKaAHW peayKumm. Coluo TaKa e 6bae
pasrnegaHa v iokanHa aepopmaums [Ha cnomeHaTuTe cUCTeEMM] 3aeLHO C HAKOU HEMHU peayKuuu.

2. Valchev, T., Myrzakulov, R., Nugmanova, G. and Yesmakhanova, K., On Nonlocal Reductions of a
Generalized Heisenberg Ferromagnet Equation, In: AIP Conference Proceedings, 2159, Ed.: A. Slavova,
AIP Publishing, 2019, 030037-1 — 030037-13, https://doi.org/10.1063/1.5127502 (Proceedings of 6th
International Conference NTADES, 1-4 July, 2019, Sts. Constantine and Helena).

Abstract: We study nonlocal reductions of a coupled system of equations in 1 + 1 dimensions of the
Heisenberg ferromagnet type. The system under consideration is completely integrable through
inverse scattering transform and has a Lax pair related to a linear bundle in pole gauge. We describe


https://doi.org/10.1063/1.5127502

the integrable hierarchy of nonlinear equations related to our system in terms of generating operators.
We present some special solutions associated with four distinct discrete eigenvalues of scattering
operator. Using the Lax pair diagonalization method, we derive recurrence formulas for the conserved
densities and find the first two simplest densities.

Pestome: N3cnenBaHu ca HEIOKaNHM peayKLUMKM Ha cucTema oT aBe 1+1 —MmepHM ypaBHEHMA OT TUMNa Ha
depomarHeTuKa Ha XalizeHbepr. PasrnexkgaHata cuctema e Hamb/IHO MHTErpyema 4ypes3 metroga Ha
obpaTHaTa 3a4a4a Ha pa3ceBaHETO M UMa NpeacTaBsaHe Ha JTaKc, CBbP3aHO C IMHEEH CHOM B NOAAPHA
Kannbposka. OnucaHa e yanatTa MHTErpyema epapxma OT HEIMHENHU YyPaBHEHUA, KbM KOWUTO ce
OTHacsA No-ropHaTa CMCTema, C MOMOLLTa Ha Noparkaalm onepatopu. MoKasaHW ca YaCcTHU peLleHuns,
CBbP3aHM Cc 4 cOBCTBEHWM CTOMHOCTM HA onepaTopa Ha pasceiBaHeTo. C MOMOLLTA HAa MeToAa Ha
AnaroHanmsaumsa Ha JlakcoBaTa ABOMKa ca M3BEAEHW PEKYypPeHTHM Gopmy/au 3a 3anasBaliute ce
NABTHOCTU U Ca NOJIYYEHU B ABEH BUA, MbPBUTE ABE HAN-MPOCTU NABTHOCTU.

3. Valchev, T. and Yanovski, A., Solutions to a Vector Heisenberg Ferromagnet Equation Related to
Symmetric Spaces, In: Proceedings of XX-th International Conference on Geometry, Integrability and
Quantization, June 2-7, 2018, Varna, Eds.: I. Mladenov, V. Pulov and A. Yoshioka, Avangard Prima, Sofia,
2019, 285-296.

Abstract: In this report we consider a vector generalization of Heisenberg ferromagnet equation. That
completely integrable system is related to a spectral problem in pole gauge for the Lie algebra
sl(n+1,C). We construct special solutions over constant background using dressing technique.

Pesiome: B fokNaza ce pasrnexkia BeKTOpHO 0606uieHMe Ha ypaBHEHMETO 3a pepomarHeTMKa Ha
XalizeHbepr. C ToBa Hamb/JHO WHTErpyemo ypaBHEHWe ce CBbpP3Ba CMeKTpasHa 3ajdaya B NOAspHa
KannbpoBska 3a anrebpata Ha /ln sl(n+1,C). MocTpoeHn ca YaCTHU peLleHNs BbPXy KOHCTaHTeH GOH Ypes
TeXHUKaTa Ha obsinyaHe.

4, Valchev, T. I. and Yanovski, A. B., New Reductions of a Matrix Generalized Heisenberg
Ferromagnet Equation, Pliska Studia Mathematica, 29 (2018) 179-188, ISSN 0204-9805 (Proceedings
of Fourth International Conference NTADES, 18-22 June, 2017, Sofia).

Abstract: In this report, we shall present a new 1 + 1 dimensional nonlinear partial differential equation
integrable through inverse scattering transform. The integrable system under consideration is a
pseudo-Hermitian reduction of a matrix generalization of classical 1 + 1 dimensional Heisenberg
ferromagnet equation. We derive recursion operators and describe the integrable hierarchy related to
that matrix equation.

Pestome: B goknafa e npeacrtaBeHo HOBO 1+1-MepHO HENMHENHO YacTHO AndepeHLnanHo ypaBHeHne
WMHTErpyemo C NomoliTa Ha MeToda Ha obpaTHaTa 3ajaya Ha pasceiBaHeTo. PasrnexkpaHata
WHTErpyema cucTema NpeacTaB/ifBa MCeBAOEPMUTOBA PEAYKUMA Ha MaTpuyHo o0b6obuieHue Ha
KnacnyeckoTto 1+1-mepHo ypaBHeHMWe 3a depomarHeTvka Ha XaliseHbepr. 3BegeHU ca pekypCMOHHM
onepaTopu U e oNMcaHa UHTerpyema nepapxus, CBbpP3aHa C MaTPUYHOTO YPaBHEHME.



5. Valchev, T., Yanovski, A., Pseudo-Hermitian Reduction of a Generalized Heisenberg Ferromagnet
Equation. Il. Special Solutions, Journal of Nonlinear Mathematical Physics 25, No 3 (2018) 442-461, E-
ISSN:1776-0852.

Abstract: This paper is a continuation of our previous work in which we studied a sl(3,C) Zakharov-
Shabat type auxiliary linear problem with reductions of Mikhailov type and the corresponding
integrable hierarchy of nonlinear evolution equations. Now we shall demonstrate how one can
construct special solutions over constant background through Zakharov-Shabat’s dressing technique.
That approach will be illustrated on the example of the generalized Heisenberg ferromagnet equation
related to the linear problem for sl(3,C). In doing this, we shall discuss the differences between the
Hermitian and pseudo-Hermitian cases.

Pestome: CTaTusTa e NpoAb/KeHWe Ha Apyra Hawa paboTa, B KOATO CMe U3C/1e[,Banu INHENHa cucTema
Ha 3axapos-labat 3a anrebpata sl(3,C) c HanokeHn MUXaMNOBCKM peayKkuuum M CbOTBETHATa
WHTErpyema repapxus oT HeJIMHeHM eBOJTIOLMOHHM YpaBHEHUS. TyK LLLe MOKaXKem KaKk MmoraT ga 6baat
NOCTPOEHM YaCTHW pPeLIeHUs BbPXy KOHCTaHTeH ¢OH MocpeacTBOM MeToda Ha 06/1M4yaHeTo Ha
3axapos-LUabat. MNMoaxoabT HM We bbae WAKCTPUPAH Ha Npumepa Ha 0606LleHO ypaBHEHME 3a
depomarHeTnka Ha XanseHbepr, cBbp3aHO C JIMHEWHa cucTema 3a anrebparta sl(3,C). e 6baar
06CbAEHN PA3ANKNTE MEXKIY C/TyYanTe Ha epPMUTOBA M NCEBAOEPMUTOBA peayKums.

6. Yanovski, A., Valchev, T., Pseudo-Hermitian Reduction of a Generalized Heisenberg Ferromagnet
Equation. I. Auxiliary System and Fundamental Properties, Journal of Nonlinear Mathematical Physics,
25, No 2 (2018) 324-350, E-ISSN:1776-0852.

Abstract: We consider an auxiliary spectral problem originally introduced by Gerdjikov, Mikhailov and
Valchev (GMV system) and its modification called pseudo-Hermitian reduction which is extensively
studied here for the first time. We describe the integrable hierarchies of both systems in a parallel way
and construct recursion operators. Using the concept of gauge equivalence, we construct expansions
over the eigenfunctions of recursion operators. This permits us to obtain the expansions for both GMV
systems with arbitrary constant asymptotic values of the potential functions in the auxiliary linear
problems.

Pestome: PasrnenaHa e scnomaratenHa CnekTpanaHa 3agayva, MbpBOHAYa HO BbBeAeHa OT [epaXKUKOB,
Mwuxalinos u Bbnues (TMB-cucTema), U egHa HeliHa moAndUKauuMA, HapeyeHa NceBa0epMUTOBA
peaykuma. MocnegHata e 06CTOMHO M3yyeHa B TasW CTaTMA 33 NbpBM NbT. [afeHo e napanenHo
OMUCaHWE HA UHTErpyemuTe Mepapxmm Ha BeTe CUCTEMMU U Ca MOCTPOEHN PEKYPCUOHHM OMNepaTopu.
Mon3BaKM KaNMBpPOBBYHATA EKBMBANEHTHOCT, Ca NOMYYEHU PA3NONKEHMA NO cOBCTBEHUTE DYHKLMMU
Ha peKypCcMoHHUTEe onepaTtopu. ToBa NO3BOAABA Aa Ce N3BeAAT Pa3/ioKeHua 1 3a asete IMB-cuctemum
NnpU NPOWU3BONHM KOHCTAHTHW FPAHUYHWU YCNOBMA 3@ NOTEHLMANUTE HA BCMOMAraTeiHUTE JNHENHU
3agaun.

7. Valchev, T., Dressing Method and Quadratic Bundles Related to Symmetric Spaces. Vanishing
Boundary Conditions, Journal of Mathematical Physics, 57 (2016) 021508, E-ISSN 1089-7658.

Abstract: We consider quadratic bundles related to Hermitian symmetric spaces of the type SU(m +
n)/S(U(m) x U(n)). The simplest representative of the corresponding integrable hierarchy is given by a
multi-component Kaup-Newell derivative nonlinear Schrodinger equation which serves as a
motivational example for our general considerations. We extensively discuss how one can apply

3



Zakharov-Shabat’s dressing procedure to derive reflectionless potentials obeying zero boundary
conditions. Those could be used for one to construct fast decaying solutions to any nonlinear equation
belonging to the same hierarchy. One can distinguish between generic soliton type solutions and
rational solutions.

Pestome: PasrneraaT ce KBagpaTUUYHU CHOMOBE, CBbP3aHM C EPMUTOBU CUMETPUYHU NPOCTPAHCTBA OT
suaa SU(m + n)/S(U(m) x U(n)). Han-npocTuaT npeactaBuTen Ha CbOTBETHaTa MHTErpyema mepapxma e
MHOTOKOMMOHEHTHO YypaBHeHWe Ha Kayn-Hiobn (HenuHelHo ypasBHeHue Ha LUpboguHrep ¢
NpPou13BOAHA), KOETO C/YXKM KaTo MOTUBALMOHEH NPUMEP Ha HalluTe 0bWwu pasrnexaaHma. O6CToMHO
e 06CbAeHO KaK MOXKe Aa ce NPUIoKNU MeToAbT Ha 06nYaHeTo Ha 3axapoBs-LLabaT 3a nonyyaBaHe Ha
6e3o0TparkaTenHu NoTeHUMANM, YOOBAETBOPABALLN HYNEBM FPaHUYHK ycnosuA. MocnegHnTe morat Aa
ce M3NoN3BaT 3a NOCTpoABaHe Ha 6bP30 3aTUXBALLM PELIEHUS 3@ BCAKO HE/IMHEMHO ypaBHeHue oT
cnomeHaTaTa WHTerpyema Mepapxmus. CbLLecTBYBAaT KaKTO COJIMTOHOMNOAOOHW pelleHus, Taka WU
pelleHus oT paunoHaneH Tmn.

8. Valchev, T., On Solutions of the Rational Type to Multicomponent Nonlinear Equations, Pliska
Studia Mathematica, 25 (2015) 203-212, ISSN 0204-9805 (Proceedings of Second International
Conference NTADES, 6-10 July 2015, Sofia).

Abstract: In this report we shall propose an algorithm to construct rational type solutions to
multicomponent nonlinear evolution equations solvable through inverse scattering transform. The
algorithm to be demonstrated is based on Zakharov-Shabat’s dressing technique. As an illustration of
our approach we shall consider in more detail the derivation of rational solutions to a generalized
Heisenberg ferromagnet equation.

Pestome: B AoKnafda e npeanolkeH MeTof 3a MOCTPOSABaHE Ha pelleHus OT pauMoHaneH Tun 3a
MHOTFOKOMMOHEHTHM €BO/IIOLUMOHHU YPaBHEHUA pPelnmMM C mMetToda Ha obpaTHaTa 3agada Ha
pa3ceiBaHeTo. MeToAbT ce OCHOBaBa Ha TEXHMKaTa Ha o6anyaHeTo Ha 3axapos-LUabar. B kKauecTBoTO
Ha WAIOCTPaUMA Ha Halua noaxoh e pasriefaHo Mno-noApobHO NoslyyaBaHETO Ha paLMOHaIHU
pelleHna 3a eaHo 0606LLeHMe Ha ypaBHEHMETO 3a pepomarHeTuka Ha XanseHbepr.

9. Valchev, T., On Mikhailov’s Reduction Group, Physics Letters A: General, Atomic and Solid State
Physics, 379 (2015) 1877-1880, ISSN:0375-9601.

Abstract: We propose a generalization of the notion of reduction group which provides group-
theoretical tools to study in a uniform way certain classes of nonlocal S-integrable equations like
Ablowitz—Musslimani’s nonlocal Schrédinger equation. Another benefit of the generalization to be
presented here is that it supplies us with a systematic approach to construct solutions to S-integrable
equations with prescribed symmetries.

Pestome: MpeanoxkeHo e 0b606LieHME HA MOHATMETO TPyna Ha pPenyKuMuTe, KOeTo MpesocTaBss
TEOPEeTUKO-TPYNoB GOpMasIn3bM 3a U3yyaBaHe Ha ONpesesIeHN KNacoBe OT HEJIOKAHU S-MHTerpyemu
ypaBHeHUs. Mpumep 3a TAKOBa YpaBHEHWE e HEeIOKAJIHOTO ypaBHeHWe Ha LUpboanHrep, BbBegeHO OT
A6nosuu, 1 Mycanmanu. pyra nonsa oT Noco4eHoTo 0606LLeHne, NpeacTaBeHa B CTaTUATA, €, Ye TOo
3aJaBa CMCTeMaTM4YeH NOAXO0A 3a NOCTPOsiBaHE HA PeleHus Ha S-MHTerpyeMu ypaBHEHUs, MMaLm
oTHanpes 3a4afeHn CUMETPUN.



10. Valchev, T., Remarks on Quadratic Bundles Related to Hermitian Symmetric Spaces, Journal of
Physics: Conference Series, 482, IOP Publishing, Bristol, 2014, 012044, 10 pages, doi:10.1088/1742-
6596/482/1/012044 (Proceedings of International Conference “Physics and Mathematics of Nonlinear
Phenomena”, 22-29 June, 2013, Gallipoli, Italy).

Abstract: We consider quadratic bundles related to Hermitian symmetric spaces of the type
SU(m+n)/S(U(m)xU(n)). We discuss the spectral properties of scattering operator, develop the direct
scattering problem associated with it and stress on the effect of reduction on these. By applying a
modification of Zakharov-Shabat’s dressing procedure we demonstrate how one can obtain
reflectionless potentials. That way one is able to generate soliton solutions to the nonlinear evolution
equations belonging to the integrable hierarchy associated with quadratic bundles under study.

Pestome: PasrnexaaT ce KBaapaTUYHM CHOMOBE, CBbP3aHU C ePMUTOBU CUMETPUYHM NPOCTPAHCTBA OT
Buaa SU(m+n)/S(U(m)xU(n)). ObcbkaaT ce cnekTpaaHUTe CBOMCTBA Ha onepaTtopa Ha pa3celiBaHeTo,
pa3BMBa ce NpaBaTa 3a4a4ya Ha pasceiBaHeTo, acoLuMMpaHa C Hero, KaTo ce akUueHTMpa Bbpxy edekTa
Ha peaykuumute BbPXY TAX. [punaraikm npoueaypa Ha obaunyaHeTo Ha 3axapos-LlabaTt, e
AEeMOHCTPUPaAHO KaKk moraT ga ce nonydyat 6esoTparkateniHu noteHumanu. Mo To3mM HauuH moraT Aa
reHepupaT CONUTOHHU PeLlleHUA Ha HeAUHEWHWUTE eBOJIIOLUMOHHM YPaBHEHUA, NpUHaaneskallyM Ha
WHTerpyemara mepapxusa, CBbp3aHa C U3yyaBaHUTE KBaapaTUYHM CHOMOBE.

11. Valchev, T., On the Quadratic Bundles Related to Hermitian Symmetric Spaces, Journal of
Geometry and Symmetry in Physics, 29 (2013) 83-110, E-ISSN:1314-5673.

Abstract: Here we develop the direct scattering problem for quadratic bundles associated to Hermitian
symmetric spaces. We adapt the dressing method for quadratic bundles which allows us to find special
solutions to multicomponent derivative Schrodinger equation for instance. The latter is an infinite
dimensional Hamiltonian system possessing infinite number of integrals of motion. We demonstrate
how one can derive them by block diagonalization of the corresponding Lax pair.

Pestome: B cTaTusATa ce pa3BmMBa NpaBaTa 3a[a4a Ha pa3celiBaHeTo 3a KBagpaTUYHU CHOMOBE, CBbP3aHu
C ePMUTOBM CUMETPUYHM MNPOCTPaHCcTBa. AJanTvpa ce Cbllo Taka MeToda Ha 06AMYaHeTo Kbm
KBagpaTUYHMTE CHOMOBE, KOETO Mo3Bo/ABa Aa 6bAaT HamMepeHW YacTHW pelleHusa  3a
MHOTOKOMMOHEHTHO YypaBHeHWe Ha LpboanHrep ¢ npousBoAHa. [locnegHOTO npeacTaBnABa
be3KkpallHOMepHa XaMWUATOHOBA CUCTeMa, npuTe)asalwa 6e3kpaliHO MHOrO0 MHTerpann Ha
ABUXeHMeTo. JeMOHCTpMpa ce HauyuMH 3a TAXHOTO MoJiyyaBaHe 4Ypes3 NpuBeXKAaHe Ha CboTBeTHaTa
JlakcoBa ABoWKa B 6/104HO AMaroHaneH BuA,.

12. Valchev, T., On Certain Reductions of Integrable Equations on Symmetric Spaces, In: AIP
Conference Proceedings, 1340, Eds.: K. Sekigawa, V. Gerdjikov, Y. Matsushita and |I. Mladenov, Melville,
New-York, 2011, 154-164 (Proceedings of 10th International Workshop on Complex Structures,
Integrability and Vector Fields, 11-17 September, 2010, Sofia).

Abstract: We derive a Z2xZ2 reduced integrable system which is deeply connected with the famous
Heisenberg ferromagnet equation. Its Lax pair is associated with the symmetric space
SO(5)/50(2)xSO(3). We study the spectral properties of the scattering operator, introduce the basic
notions of its direct scattering problem and construct fundamental analytic solutions in terms of
Volterra integral equations. We obtain recursion operator to describe the hierarchy of higher order
equations associated with the same Lax operator L.
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Pestome: N3Berxkaa ce Z2xZ2-peayumpaHa MHTErpyema cMctema, KoATo e TACHO CBbP3aHa C M3BECTHOTO
ypaBHeHWe 3a pepomarHetTnka Ha XarseHbepr. JlakcoBaTta U ABOMKA € CBbp3aHa CbC CUMMETPUYHOTO
npoctpaHcteo  SO(5)/SO(2)xSO(3). W3yuaBaT ca cnekTpasHWTE CBOWCTBA Ha onepatopa Ha
pasceliBaHeTO, BbBEXAAT C€ OCHOBHM MOHATMA OT MpaBaTa 3agaya Ha pa3celriBaHeTO U ce CTPOoAT
bGYHOAMEHTANHM aHAIMTUYHW PELLEHUA Ype3 UHTErpasiHu ypaBHEHUA OT BonTepos Tvn. MoayyeH e
PEKYPCUOHEH OMNepaTop, C YMATO NMOMOLL, € ONMCaHa MepapxmnsaTa OT BUCLLM YPaBHEHMUSA, CBbP3aHN CbC
cbwua Slakcos onepatop L.

13. Gerdjikov, V. S., Grahovski, G. G., Mikhailov, A. V., Valchev, T. I., Polynomial Bundles and
Generalised Fourier Transforms for Integrable Equations on A.lll-type Symmetric Spaces, Symmetry,
Integrability and Geometry: Methods and Applications 7, 096 (2011) 48 pages, ISSN: 1815-0659.

Abstract: A special class of integrable nonlinear differential equations related to A.llI-type symmetric
spaces and having additional reductions are analyzed via the inverse scattering method (ISM). Using
the dressing method we construct two classes of soliton solutions associated with the Lax operator.
Next, by using the Wronskian relations, the mapping between the potential and the minimal sets of
scattering data is constructed. Furthermore, completeness relations for the ‘squared solutions'
(generalized exponentials) are derived. Next, expansions of the potential and its variation are obtained.
This demonstrates that the interpretation of the inverse scattering method as a generalized Fourier
transform holds true. Finally, the Hamiltonian structures of these generalized multi-component
Heisenberg ferromagnetic (MHF) type integrable models on A.lll-type symmetric spaces are briefly
analyzed.

Pestome: C nomoLLTa Ha MeToAa Ha obpaTHaTa 3a4a4a Ha pa3celiBaHeTo ce aHaM3uMpa cneuunaneH Knac
OT UHTErpyemu HeMHeHU andepeHLMasH1 ypaBHEHUS, CBbP3aHN CbC CUMETPUYHM NPOCTPAHCTBA OT
suaa A.lll u c AOMBbAHUTENHO HaNoXeHu peaykuum. C nomollTa Ha MeToaa Ha 06/ MYaHeTo ce cTpoAT
[1Ba TMNA CO/IMTOHHW peLLeHns, CBbP3aHM ¢ [ANCKPETHN cobcTBEHM CTOMHOCTM] Ha JTakcoBMA onepaTop.
CTpou ce nsobpaxkeHne mexay noteHumana U MMHMManHMTe Habopu OT AaHHU Ha pPa3cemBaHEeTo C
NOMOLLTa Ha BPOHCKMAHCKM CbOTHOLWeEHMA. OCBEH TOBa Ca M3BeAeHW CbOTHOLLEHMA 33 NMb/HOTA 3a
,KBagpaTuTe Ha pelweHMaTa” (0606LLEHN EKCMOHEHTN) U ca NOJIYYEHWN PA3NOKEHUSA HA NOTEHLUMana u
HerosaTa Bapuauua. ToBa NOKa3Ba, Ye e B CMAa MHTepnpeTaumaTa Ha meToaa Ha obpaTHaTa 3aZa4a Ha
pasceiBaHeTo KaTo 0606ueHO npeobpasoBaHne Ha Pypue. Hakpasa HaKpaTKO ca aHa/M3MpPaHu
XaMWATOHOBUTE CTPYKTYPU Ha pasriexaaHnte 0606ueHn MHOTOKOMMOHEHTHWU MHTErPYEMU MOLENN
OT TMNa Ha depomarHeTMKa Ha XaiiseHbepr.

14. Gerdjikov, V. S., Grahovski, G. G., Mikhailov, A. V., Valchev, T. ., Rational Bundles and Recursion
Operators for Integrable Equations on A.lll Symmetric Spaces, Theoretical and Mathematical Physics,
167 (3) (2011) 740-750, E-ISSN:1573-9333.

Abstract: We analyze and compare methods for constructing the recursion operators for a special class
of integrable nonlinear differential equations related to symmetric spaces of the type A.lll in Cartan’s
classification and having additional reductions.

Pestome: AHanmsmpaT cé n Ce CpaBHABAT pPaA3/IMdMHM METOAM 3a MNMOCTPOABAHE HA PEKYPCUOHHU
onepatopu 3a cneuunaneH Knac oT UHTerpyemum HeMHENHHU p,md)epeHumanHM YpaBHEHUA, CBbP3aHU CbC
CUMETPUYHM NpOoCTpaHcTBa oT Buaa A.lll no K}'IaCMdJMKaLI,MﬂTa Ha KapTaH 1 C Ha/I0XeHU A0Mb/IHUTETHU

peaykumm.



15. Gerdjikov, V. S., Mikhailov, A. V., Valchev, T. |., Reductions of Integrable Equations on A.lll-type
Symmetric Spaces, Journal of Physics A: Mathematical and Theoretical, 43 (2010) 434015, Online ISSN:
1751-8121.

Abstract: We study a class of integrable nonlinear differential equations related to the A.lll-type
symmetric spaces. These spaces are realized as factor groups of the form SU(N)/S(U(N-k)xU(k)). We
use the Cartan involution corresponding to this symmetric space as an element of the reduction group
and restrict generic Lax operators to this symmetric space. The symmetries of the Lax operator are
inherited by the fundamental analytic solutions and give a characterization of the corresponding
Riemann—Hilbert data.

Pestome: M3yyaBa ce Knac OT MHTErpyeMu HenuHenHU andepeHunanHn ypaBHEHMA, CBbP3aHM CbC
CUMETPUYHM NpocTpaHcTBa oT Tvna A.lll. Te3n npocTpaHcTBa ce peanusmpat Kato GakTopu OT BMAA
SU(N)/S(U(N-k)xU(k)). U3non3ea ce KapTaHoBaTa MHBOAIOLMSA, CbOTBETCTBALLLA Ha TOBA CUMETPUYHO
NMPOCTPAHCTBO, KaTo e/IeMEHT Ha rpyna Ha peayKuumuTe u ce orpaHu4yasat JlakcoBuUTe onepaTopu B
06O NONOXKEHWE [0 TOBA CMMETPUMYHO MPOCTPaHCTBO. CumeTpumnte Ha JlakcoBuTe onepaTtopu ce
Hacneasasat oT QyHAAMEHTA/IHUTE aHANUTUYHU PELUEHUSA U XapaKTepusmpaT CbOTBETHUTE AaHHU
PumaH-Xunbepr.



