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on the thesis of Zhaidary Myrzakuléva
“Some integrable spin systems and related nonlinear equations”
submitted for the degree Doctor of Philosophy (PhD)
in the specialty “6D060100 - Mathematics”

The thesis of Myrzakulova Zhaidary is dedicated to the research of the
relations between spin systems and integrable nonlinear equations. The results of the
presented dissertation are of considerable theoretical importance. The results can be
used for a detailed description of the nonlinear process in magnetic environment
within the framework of the theory of solitons. In the thesis, Zh. Myrzakulova
completed the following: '

The first chapter contains a literature review of the basic concepts of
differential geometry and the theory of nonlinear equations necessary for the study
of integrable nonlinear systems. Also summarized the main methods for establishing
an equivalent connection of a nonlinear theory, such as geometric and gauge
equivalences. '

1. Inthe second chapter, using the methods of differential geometry, three
formulations of the nonlinear Schrédinger equation in three-dimensional Minkowski
space are derived. Moreover, their corresponding solutions are obtained.

2. The third chapter is devoted to establishing the gauge and geometric
equivalence between the generalized Heisenberg ferromagnet equation and the
Hunter-Saxton equation. The connection between their solutions is deduced. 4

3. In the fourth chapter, gauge-equivalent analogs of nonlinear Yajima-
Oikawa type equations are proposed, which describe the resonance interactions of
long waves and short-waves. Gauge equivalent counterparts are generalizations of
the Heisenberg ferromagnet equation with self-consistent potentials.
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The scientific results of the dissertation are published in a series of Scientifje
articles, two of which are in peer-reviewed publications included in the ey, of
Science and Scopus databascs,

In conclusion, I consider that in its scientific significance and novelty of
obtained results, the dissertation of Myrzakulova Zhaidary on the topic “Some
integrable  spin systems and related nonlinear equations” satisfies all the
requirements of PhD dissertations presented to the doctor’s degree and its author
deserves the degree of Doctor of Philosophy (PhD) in the Specialty “6D06010( -
Mathematics”,

For further information, please do not hesitate to contact me.

Trul); yours,

Professor Douglas Singleton

California State University, Fresno, USA. 0%
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OT3bIB

Ha JMCCEPTALHOHHYIO paboTy
Mpeip3akysioBoii JKaiigapel PaT6aiikbi3bl
Ha Temy «HekoTopble HHTerpHupyembie CIHHOBbIE CHCTEMBI H
CBSI3aHHbIE ¢ HHMH HeJIHHeHHbIe ypaBHEHHS»,
NpeACTaB/eHHYIO HAa COHCKAaHHe cTenenH aokropa ¢urocopuu (PhD)
no cnenuajJbHocTH «6D060100 - MaTemaTHKa»

JuccepranuonHas pa6ora Mrip3akynoBoit  JKaiimapel — mocBslleHa
MCCIEOBAHHIO CBA3M CIIMHOBBIX CHCTEM C WMHTErPUPYEeMBIMH HEJIMHEHHBIMU
ypaBHEHHSIMH. Pe3ynsraTel MpencTaBIeHHOM OHCCEpPTalMH HMET 00Jbiloe
TEOpeTHYecKoe 3HaueHue. Pe3yneTaTel MOTYT OBITH UCIIOJIB30BAHEI IS IETANBHOIO
OMMCAHUS HEJHHEMHBIX MPOLECCOB B MAarHMTHBIX Cpeflax B paMKax TeOpHH
CONMMTOHOB. B nmuccepraimu K. Meip3aKynoBa BEIIIONHENA ClIeIyIOIIKe paboTsL:

1. ITepBasi riaBa CONEPXHUT JIMTEPATYyPHBIH 0030p OCHOBHBIX NMOHATHH
mubdepeHInaTbHOM reOMETPHH U TEOPUH HETHHEHHbBIX ypaBHEHHH, HEOOX0IUMBIX
IUISL MICCIIEZIOBAHUS HHTETPUPYEMBIX HENMHEHHBIX CHCTeM. TakKe MepeYMCIICHEI
OCHOBHBIE METOIBI YCTAHOBJIEHWE 3KBHBAJIEHTHOH CBA3M HEIHMHEHHOH TeopuH,
TaKue KaK reoMeTpudeckas ¥ KanubpoBodHasi 3KBUBAJIEHTHOCTH.

2 Bo BTopod riaBe ¢ TNOMOMmBIO MeTONOB AH((EepeHIHATbHOH
reoMeTPUH BBIBeAEHEI TPH (OPMYTHPOBKH HeNHHEHHOro ypaBHeHHs IlIpenuHrepa
B TpeXMepHOM IpocTpaHcTBe MuHKOBCcKoro. bojee TOro, ImONy4YeHBl HX
COOTBETCTBYIOIHE PEIIEHHUS.

3. Tperbs riaBa [IOCBfIUEHA YCTAHOBIGHHIO KaluOpOBOYHOH W
reOMETPHUYECKON  OKBHBAJIEHTHOCTEH  Mexay  OOOOILEHHBIM  ypaBHEHHEM
¢eppomarnerrka ["efizenbepra n ypapaennem Xanrepa-Cakcona. BoiBenena cBa3b
MEXIY UX pellIeHUSMH.

4, B yerBepToil INaBe TIPEIIOXKEHbl KalHOPOBOYHO-IKBHBAICHTHBIE
aHAJOTM HeNuHelHbIX ypaBHeHUH Tuna S mxumel-ONKaBbl, KOTOpPBIE ONKCBIBAIOT
PE30HAHCHBIE B3aUMOJENCTBHA JUIMHHBIX M KopoTkux BonH. Kannbposouso-
9KBHBAJICHTHBIE AHAJIOTH SABIAIOTCA 0000IIEHMSAMU ypaBHEHHS (eppoMarHeTHKa
I'elizenbepra ¢ caMOCOIIaCOBaHHBIMH ITOTEHHATIAMH.

HayuHble pe3yJibTaThl OUCCEPTAlMM OIyOJMKOBaHBI B CEPHH HAYYHBIX
cTareH, J[B€ M3 KOTOPBIX HaXOIITCA B PELIEH3UPYEMBIX H3[aHMAX, BKIFOYEHHBIX B
6a3sb1 nanHbIXx Web of Science u Scopus. ’

B 3axjr04eHHE CYHTAI0, YTO IO CBOEH HaydHOM 3HAYHMMOCTH H HOBH3HE
TOJYYEHHBIX pe3yNbTaToB mucceprauus Meipsakyiosoi JKaiimaper Ha Temy
«HexoTopEle MHTEIpUpyeMbI€ CIIMHOBBIE CHCTEMBI M CBS3@8HHBIE C HHUMM
HEJIMHEHHble YPaBHEHHT» YJIOBIETBOPAET BCEM TpeOOBAaHMAM KaHIMOATCKHX
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JMCCEPTALINH, peficTaBNseMbIX Ha CORCKaHUe yIeHOH CTeNCHH TOKTOPA HAyK, a ee-
aBTOp 3acmysuBaeT cTeneHb aoktopa unocopuu (PhD) 1o cnemmanshocty
«6D060100 — MaremaTHKa».

Hay4HBIi KOHCYNIBTaHT,

ITpodeccop,

3aBenyrommii kadbenpoit

Kanudopruiickoro rocynapcTBeHHOIO YHHBEPCHTETA,

CA 93740

CLIA :

Email: dougs@csufresno.edu /momuch Hyrnac CHHIITOH

TlepeBon TekcTa Ha JOKYMEHTE C aHIIMICKOTO A3bKa Ha PyCCKHil A3bIK, BBITIONHEH MHOH, IEPEBOAYHKOM
baiikeHoBbIM Kabbinom Anansimesuyem
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