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3AKOHBI COXPAHEHUS, TOYHBIE PEHIEHUA U COXPAHAIOINUECS BEJIMYUHBI J1J151
OBOBIIEHHOI'O YPABHEHUSI ®OKACA-JIEHEJLJICA

PaccmarpuBaercst 0000mEnHOe ypaBHeHnme Pokaca—JleHenica, ONMCHIBAIOIIEEe pPACIPOCTPAHEHHE CBEPXKOPOTKUX HMITYIIBCOB B
HENIMHEWHBIX ONTHYECKHX CpelaX, ¢ y4eTOM IOIOJHUTENHFHOTO YacTOTHOTO HM3MEHEHUs, CaMO3aOCTPCHUS W MEXMOAOBHIX 3 (EKTOB.
Hccnenyemoe ypaBHeHHe siBIsieTcsl 00oOmeHneM HenmuHeiHoro ypasHeHus Llpéxmnrepa. Moan@uIpoBaHHBIM METOIOM MHOXHTENEH
MOCTPOEHBI J[Ba 3aKOHA COXPAHEHUsI UCCIEIyEMOro ypaBHEeHHs Oe3 orpaHuueHuil Ha mapameTpsl. HalifieHb mepBble HHTErpabl H3y4aeMoro
ypaBHEHUSI B IEepeMeHHBIX Oerymieil BomHbl. [lomydeHsl TouHble pemieHHs 0000mEHHOTO ypaBHeHHs Pokaca—JleHemnca. Brrumcienst
COXPAaHSIOMNECS BEUINHBI IS ONTHYECKUX COTMTOHOB PACCMAaTPUBAEMOTO YPaBHEHHSI.
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CONSERVATION LAWS, EXACT SOLUTIONS AND CONSERVED QUANTITIES FOR THE
GENERALIZED FOKAS-LENELLS EQUATION

The generalized Fokas—Lenells equation, which describes the propagation of ultrashort pulses in nonlinear optical media, is considered,
taking into account higher-order dispersion, self-sharpening, and intermodal effects. This equation is a generalization of the nonlinear
Schrodinger equation. Using a modified multiplier method, two conservation laws for this equation are constructed without restrictions on the
parameters. The corresponding first integrals in the traveling-wave variables of this equation are found. Some exact solutions of the Fokas—
Lenells equation are obtained. The conserved quantities for the constructed optical solitons of this equation are calculated.

UccnenoBarenbCkuii HMHTEpPEC K MareMaTMYECKUM MOJEJNSM, ONUCHIBAIOLIMM JMHAMUKY HMIYJIbCOB B HEIMHEWHBIX
ONTUYECKUX CPeAax, CyIIECTBEHHO BO3POC B IIOCIEIHNAE NECATHIETHS IO/ BIMSHUEM TEXHOJIOTHYECKUX BBI30BOB, CBA3AHHBIX C
co3ganneM 3(dekTUBHBIX cucTeM neperadu wHpopMmaruu [1,2]. OCHOBOW A TMOMXOOHBIX MaTeMaTHYECKHX MOJelcH B
OOJIBIIMHCTBE CIIy4aeB CITy)KaT ypaBHEHHs, 000OIIaromie Kiaccuieckoe HennHeitHoe ypaBHeHue llpémmarepa. OmanM w3
Takux siBisgercss ypaBHeHue Dokaca-Jlenemica [3, 4]. DTo ypaBHeHHE OBLIO TPEJIOKEHO MAJSl OMUCAHHS TPOIECCOB B
ONTHYECKHUX BOJIOKHAX U IPYTHX HEJIMHEHHBIX CpefiaX, e CTaHAapTHBIE MOJIEH OKa3bIBAIOTCS HEIOCTATOUHBIMH U HEOOXOUMO
YYUTBIBATH JOTIOJHUTEIBHOE YACTOTHOE U3MEHEHHUE.

PaccmoTpum 06001IEHHOE HenuHeitHOe ypaBHeHHe Dokaca-JIeHemica B Bujie
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YpaBHeHHE WMeeT JBa 3aKOHAa COXpaHeHHs Oe3 OrpaHHMYeHUN Ha TapaMeTpbl. 3aKOHBI COXPAaHEHHS MOCTPOEHBI
MOANGUINPOBAHHBIM METOJOM MHOXHTEINEH [5].

IlepBblii 3aKOH COXpaHEHUsI UMEET BUJL
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W3 nony4eHHbIX BBIpAKEHUN HaWJeHBI MEePBhIE MHTETPATbl HCXOJHOTO YPaBHEHUS B MEepeMEHHBIX Oerymieidt BomHbl. OHU
HCIOJIB3YIOTCS JUIsSl IOCTPOEHMSI TOUHBIX pelleHUi ypaBHeHUs. JJisl ypaBHEHMsI HailIeHbl NEPUOINYECKUE U YEAUHEHHBIE BOJIHBI.
JI71s1 oNnTHYECKUX COTMTOHOB PACCUUTAHBI COXPAHSIOIINECS BEITUYUHBI.

PaGora BeImonHeHa mpu mopnepkke MUHHCTEpCTBA HAyKH W BhICIIero oOpaszoBanus Poccuiickoit dexepanuu (poekt
rocyaapctBeHHoro 3aganust Ne FSWU-2026-0006).
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