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3AKOHBI COXPAHEHMSI U151 OBOBLEHHOI'O HEJIMHEMHOI'O YPABHEHU S
INPEJUHTEPA YETBEPTOI'O ITOPSIJIKA

PaccmatpuBaercst 0000meHHOEe HelMHeHoe ypaBHeHue Llpénunrepa 4eTBEpTOro MOPsAKA C UYETHIPHMS CTECIIEHHBIMU
HenMHeHHocTsMH. Mccnenyemoe ypaBHEHHE sBIsSETCS 000OIIEHMEM HEKOTOPBIX M3BECTHBIX MOJEIEH M TO3BOJISIET OLEHUTH
BIMSIHUE PA3IMYHBIX MPOIECCOB NMPU PACHPOCTPAHEHUH HMITYJIbCa B ONTHUYECKUX BOJOKHaX. 3amada Komm mmst n3ydaemoro
YpaBHEHHUS HE pellaeTcs METOJ0M OOpaTHOM 3aaudl paccestHus, T0O3TOMY OHO HE OTHOCHUTCS K MHTETPUPYEMbIM YpaBHEHUSIM B
YAaCTHBIX IPOM3BOJHBIX, OJHAKO JAHHOE ypaBHEHUE MMeEET HEKOTOpble aHaluTH4eckue pemieHus. [IpuBeneHsl CBeTable U
BIIOXKCHHBIC COJIMTOHBI, COOTBETCTBYIOIIHE pPacCMaTpUBacMOil Maremarndeckoidl Mojenu. HalineHbl 3akOHBI COXpaHEHHS
T hepeHITMATEHOTO YPaBHEHHSI B YAaCTHBIX TPOM3BOIHBIX UIS PACIPOCTPAaHEHHs MMITYJILCOB. BBIUMCIEHBI COXpaHSIONIHECS
BEJIMYMHBI JJIS CBETIIBIX U BIIOJKCHHBIX ONITUYECKHX COJIMTOHOB.
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CONSERVATION LAWS OF THE FOURTH-ORDER NONLINEAR SHRODINGER
EQUATION FOR THE EMBEDDED SOLITONS

The fourth-order nonlinear Shrodinger equation with four power nonlinearities is considered. The equation studied is the
generalization of some well-known models and allows us to evaluate the influence various processes of pulse propagation. The
main property of this equation is not integrability because the Cauchy problem for it can not be solved by the inverse scattering
transform. However this equation has some analytical solutions. Optical and embedded solitons corresponding to the considered
mathematical model are given. Conservation laws of the partial differential equation for propagation pulses are found. Conservative
quantities for the bright and embedded optical solitons are calculated.

3aKOHBI COXpPAHEHHS SIBJISIOTCS Ba)KHEMIIEH XapaKTEpUCTUKON HENMHEWHBIX YpaBHEHUH B YaCTHBIX
Mpou3BOAHBIX. C MOMOMIbIO HUX MOXKHO OLIEHWUTh COXPAHSIOIIMECS XapaKTEPUCTHKU MAaTeMAaTUYECKUX MOJEIeH.
M3BecTHO, YTO 3aKOHBI COXPAHEHHS COOTBETCTBYIOT CBOMCTBY HHTEIPUPYEMOCTH HEJIMHEHHBIX YPABHEHUN B YACTHBIX
MIPOU3BOHBIX.

B mocnennue necATUNETHS B CBSI3M ¢ HEOOXOIMMOCTBIO PEIICHHS 3a/1a4 HETMHEHHOW ONTHKH, B TOM YHCIIE 33724
nepenayr nHPOpMaIUy Ha OOJIBIINE PACCTOSHUS, MOSBUIICS OOJIBIIION MHTEPEC K MCCIIEIOBAHNI0 MAaTEMAaTHIECKHX
MOJIeTIel pactpoCTpaHEeHUsI UMITYJIbCOB B HEJIMHEHHO-oNTHYeCKUX cpenax [1-3]. Mcmomb3yeMble mpu onmucaHuu
HEJIMHEWHbIC ypaBHEHWS B YaCTHBIX MPOU3BOJHBIX OOBIYHO HE OTHOCATCS K KIACCy YpaBHEHUWH, HHTETPUPYEMBIX
METOJIOM 00paTHOW 3a/1a4yl paccesTHus, U, KaK MPaBuiIo, IMEIOT TPH M MEHEEe 3aKOHA COXPAHCHUSI.

B noknane mpencTaBieHBI 3aKOHBI COXPAHEHUS, COOTBETCTBYIOIINE 00OOICHHOMY HEITMHEWHOMY YpPaBHCHHIO

LlIpesHrepa YeTBEPTOr0 MOPAKA: iq, + = Gyy + XGxxx + EQuxxx + 1012 + V1102120 + V21912 — ¥3lql*q =0
W3BecTHO [4], 4TO [UIs TAaHHOTO YPaBHEHHUS CYIIECTBYET ABE ()OPMBI OIITUYECKHUX COJTUTOHOB: CBETIIBIC U BIOKCHHBIC.

Kax npaBuiio, 3aK0HbI COXpaHEHUs, COOTBETCTBYIOLUE HETMHEHHBIM BOJIOLIMOHHBIM YPaBHEHHUSIM, HAXOISTCA C
MOMOIIBIO oreparopa Diiepa U muHumm3anuu Jlarpamkuana [5]. B maHHOH paboTe Ui BBIYUCICHHS 3aKOHOB
COXpPaHCHHS HCIIONB3YIOTCS TOJIBKO TpeoOpa3oBaHus. MeToJ, MCIONB30BAaHHBIA B MaHHOW paboTe, MMeeT psij
MPEUMYIIECTB U OIPEACIICHHOTO KiIacca HEMTMHEWHBIX HBOJIONMOHHBIC YPaBHEHHUS, K KOTOPBIM MPHUHAIJICKUT

paccMmarpuBaeMoe CeMeHCTBO.
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