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Pazpaboran uncinennsiii MeTo ] pemenus 3aaaun Ko 171 HenmHeRHOro
BeKTOpHOro ypaBHeHus llpenunrepa (mozenb MaHakoBa), yYMTBHIBAIOIIETO,
Hapsily ¢ AUCIIEPCUEN U HENMHEWHOCTHIO, ELIE U NOJIIPU3aLUI0 BOJIH. MeToa oc-
HOBAH Ha HOBBIX BEKTOPHBIX aJIFOPUTMaxX pelieHus oOpaTHOW M MpsMOM 3axay
paccesinust (3P) s cucremsl ManakoBa. BriepBeie oOHapy)eHHas anreOpanye-
cKas rpynmna 4-0J04HbIX MaTPUI[ C BEKTOPHBIMU MaTpULIAMH B HEAMArOHAJIBHBIX
OyoKax Mmo3BoJMIa 0000IMINTE CKaJsIpHBIE anropuTMbI perienus. Oopataas 3P
CBOJUTCS K OOpAalleHUI0 alropuTMOM Tuna JIeBUHCOHA CHUCTEMbI BIOXKEHHBIX
OJIOYHBIX MaTPUI] TUCKPETU30BAHHBIX MHTETPAIBHBIX ypaBHeHHU | enbdanma—
JleButana—Mapuenko. TemuneBa cCUMMETpPUS CUCTEMBI PE3KO YCKOPSAET pac-
ueThl: anroput™ Tpebyer Beero O(N?) apudmernueckux onepanuii, rae N — pas-
Mmep ceTku. OOpallieHue 11aroB ajaropuTMa peleHus oOpaTHOM 3aaun penraer
npsmyro 3P. Yncnenusie TecTbl moATBepANIH 3()(HEeKTHBHOCTH HOBBIX BEKTOPHBIX
anroput™moB. IIpumepom pemenns 3agaun Komm ciry>kUT pacdeT CTOJIKHOBEHHUS
OPTOTOHAJIBHO MOJISIPU30BAHHBIX COTMTOHOB ManakoBa (puc. 1). Cucrema Mana-
KOBa BO3HHMKAET TAKXKE IIPU ONMCAHUU ABUKECHHUS YIBTPAKOPOTKHX MOJISIPU30BaH-
HBIX ONTHUYECKUX MMITYJIbCOB B PE30HAHCHOM cpene. HoBblil MeTox IpUTroAeH U
JJ1g 5TOM Ba)KHOM 3aJ1auM HEJIMHEHHOM ONTHKHU.

1
| Puc 1. Pacder cToKHOBEHHS
Jo Teln] JIByX OPTOTOHAJIBHO MOJSPHU-
- ;rl 30BaHHBIX COJTUTOHOB MaHa-
KOBa

s - " Relgi] Fig. 1. Calculation of the col-

T~ lision of two orthogonally

" polarized Manakov solitons

A numerical method has been developed for the fast solution of the Cauchy
problem for the nonlinear vector Schrédinger equation (Manakov's model), which
takes into account, along with dispersion and nonlinearity, the polarization of the
waves. The method is based on new vector algorithms for solving the inverse and
forward Scattering Problems (SP) for the Manakov system. The new structure of



4-block matrices, with vector matrices in off-diagonal blocks, allowed the known
scalar algorithms to be generalized. The inverse SP is reduced to the inversion of
a system of nested block matrices of discretized Gel'fand — Levitan — Marchenko
integral equations by a Levinson-type algorithm. The Toeplitz symmetry of the
system dramatically speeds up the calculations: the algorithm requires only O(N?)
arithmetic operations, where N is the mesh size. The inversion of the steps of the
algorithm for solving the inverse problem solves the direct SP. Numerical tests
have confirmed the effectiveness of the new vector algorithms. An example of
solving the Cauchy problem is the calculation of the collision of orthogonally po-
larized Manakov solitons (Fig. 1). The Manakov system also arises when describ-
ing the motion of ultrashort polarized optical pulses in a resonant medium. The
new method is also suitable for this critical problem of nonlinear optics.
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