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A HHOTaIMA

B guniomuoit pabore 52 cTpaHuIibl, 2 pucyHka, 8 Tabui, 11 ICTOIHUKOB,
OIHO ITPUJIOXKEHIIE.

MNOOEPEHIIMAIBHBIE YPABHEHUS, TPYIIIIOBOI AHAJIN3,
MOJIM®UIIMPOBAHHOE YPABHEHUE KOPTEBETA - JIE ®PU3A,
BTOPOE YPABHEHMUE ITEHJIEBE, PAIIMOHAJIbHOE PEIIEHUE,
[IPEOBPA3OBAHUE BEKJIYH/IA

O6bexkToMm ucciaenopanud gapigerca mKdV u ero Boicimme anajoru.

[Menb paboThbl: UcciieOBaHUE CBOWCTB peIIeHU ypaBHEHUN 0O0OIEHHOM
nepapxun MoaudunrpoBannoro ypasaenns: Kopresera-me @pusa (mKdV).

st Beramcaenunii ucnoab3oBadics maker «Mathematicay. OcHoBHBIE HCTOY-
HUKJA WHPOPMAIIUN: JTUTEPATypPa 10 I'PYIIOBOM KaacCuMUKAIINN YPABHEHUIT B
YaCTHBIX TPOU3BO/IHBIX U JIUTEPATYPA 110 NePAPXUIM yPABHEHUIA.

B murmnomuoit paboTre MmojiydeHbl Caeayonme pe3yabTaTh:

1. IlocTpoeHnb! mepBbie ypaBHEHUS U IIPOBEIEH TPYIIIOBOI aHAJII3 0000IIEH-
Holt mepapxun ypaBaHenns mKdV. PaccmoTrpeHbl TOJIBKO ciydail ypaBHe-
nust (mKdV) 3 mopsizika u 5 mopsiika. BeisicHeHo Kax jomycTumast aareo-
pa JIu 3aBuCHAT OT BXOJSIINX B ypaBHEeHUs TapaMeTpoB. I1o momycTuMbiM
orepaTopaM aJredps JIu mocTpoeHbl UHBaApUAHTHbBIE YPABHEHUS U UCCJIe-
JIOBaHBI UX PeIeHusI. 3alnucaHo npeobpasoBanne bekayHaa 111 ypaBHe-
Huit nepapxuu. [IpuBeseHbl mpuMepbl TOCTPOEHUsT PEITEHUN C TTOMOIIHIO
npeobpazoBanuii bekayHa 1 onepaTopos, IMIOCTPOEHHOM aareOps! JIu.

2. PaccMoTpenb! ciryvan WHBApUAHTHBIX ypaBHeHUit 4 n 6 TTOpsIKOB, T.€.
BTOpoe ypasHenue [lennese 4 u 6 mopsakos. C moMoIp0 Tpeodpa3oBa-
HUiT BekTyH/1a TTIOCTPOeHbI parnoHa IbHble pemennd. VccmenoBanbl mo-
JIFOCA W BBIYETHI 9TUX PaIMOHAJBHBIX pernennii. ChopMmyanpoBaHa ru-
oTe3a 0 KOJUYECTBE MOJTIOCOB PAIMOHAJBHBIX PENTeHN MHBAPUAHTHBIX
ypaBaennit mKdV.

3. TlocTpoena Buzyanmsanusd Jid JUHAMUAKYI TOJIOCOB TPU U3MEHEHUN BXO-
JAIIAX B YPaBHEHUA TapaMeTPOB.

Pabora HOCUT MCCIeI0BATEIHLCKII XapaKTep U €€ Pe3yJIbTaThl MOT'YT OBITH
HCITIOJTb30BAHBI B aHAJIUTUIECKOH Teopun auddepeHInalbHbIX YPABHEHMIA.

HoBuzna paboThl COCTOUT B HMCCJIETOBAHUN CBOUCTB PENIEHUI ypaBHEHUA
0000IIIeHHOI nepapXuu MOUMUITTPOBAHHOTO ypaBHeHusi Kopresera-ie @pu-
3a. OG0CHOBAHHOCTD U JIOCTOBEPHOCTD ITOJIYIEHHBIX PE3YIbTATOB 00YCJIOBIEHA
HCIIO0JIb30BAHUEM METOJ/0B I'PYIIIOBOTO aHAJIN3a, JI0KAa3aTe/IbCTBOM yTBEPXKIe-
HUI 1 BbIYucJIeHusIMEA B makete « Mathematicas.



Thesis work consists of 52 pages, 2patterns , 8 tables, 11 sources, and one
application.

DIFFERENTIAL EQUATIONS, GROUP ANALYSIS, MODIFIED

KORTEWEG - DE VRIES, THE SECOND PAINLEVE EQUATION,

RATIONAL DECISIONS, BACKLUND TRANSFORMATIONS

The object of the research is mKdV and it’s higher analogues.

The work goal is learning the equations solutions properties of the modified
Korteweg-de Vries equation (mKdV) generalized hierarchy .

To calculation have been used application tool «Mathematica». The main
information sources: literature on group classification of partial differential
equations and literature on the hierarchy of equations.

In the thesis work the following results were received:

1. First equations were constructed and group analysis of generalized hierar-
chy mKdV equation was done. Cases of the equation mKdV for 3 and
5 order were considered. The dependence of admissible Li algebra on
the parameters included in equtions was found out. According to valid
operators of the Lie algebra invariant equations were constructed and
their solutions are investigated. Backlund transformation for the equa-
tions of the hierarchy was recorded. Examples of constructing solutions
were given using Backlund transformations and operators, constructed
by Lie algebra.

2. The cases of invariant equations with 4 and 6 order were considered,
ie, the second Painleve equation of 4 and 6 orders. For these equations
rational solutions were constructed using Backlund transformations. Po-
les and residues of this rational solutions were investigared. The hypothe-
sis on the number of poles of rational solutions of invariant equations
mKdV was formulated.

3. Visualization of the dynamics of the poles was built for mutable parame-
ters included in equtions.

The work is exploratory in nature and its results can be used in the analytic
theory of differential equations. The originality of the work is in researching of
the properties of the generalized solutions of the equations of the hierarchy of
the modified Korteweg-de Vries equation. Validity and reliability of the results
is stipulated by the using of methods of group analysis, by proof of allegations
and calculations in the application tool «Mathematicas.



