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We provide a detailed examination of difference schemes that establish a one-to-
one correspondence between time layers, commonly known as Kahan’s scheme or
reversible difference schemes. These mathematical frameworks play a crucial role
in numerical analysis and computational mathematics, enabling accurate modeling
of dynamic systems. We discuss the applications of these schemes, particularly
in dynamic systems with quadratic right-hand sides, which are found in various
fields such as physics, engineering, and applied mathematics. These systems often
describe complex phenomena, including mechanical vibrations and fluid dynamics.
Additionally, we explore the integration of Kahan’s scheme with the direct method
for solving partial differential equations in mathematical physics. This combination
aims to enhance the accuracy and computational efficiency of numerical solutions.
By investigating the correlation between these methodologies, we seek to advance
numerical techniques for addressing complex dynamic systems. The findings indicate
that this integration improves the stability and convergence of solutions, highlighting
the potential of Kahan's scheme and reversible difference schemes in tackling
challenges across diverse scientific disciplines.

ITonpo6Ho paccMaTpUBAIOTCS Pa3/HuYHble CXEMbl, YCTaHaBJMBAIOLIHEe B3aHMHO-
OIHO3HA4YHOE COOTBETCTBHE MEXKIY BPEMEHHBIMH CJI0SMH. DTH MaTeMaTH4ecKue IpUH-
LMIbl, U3BECTHble KaK cxeMa KaxaHa u/iM oOpaTHMble Pa3HOCTHbBIE CXEMbl, HIPAIOT
KJIOUEBYIO POJIb B UHC/JEHHOM aHa/lu3e W BHIUHC/IHTEbHOH MareMatuke. OHM M03-
BOJISIIOT TOYHO MOJENHPOBAaTh JHUHAMHUECKHe CHCTEeMbl, BKJ/OUas CJ0XKHbIe sBJEHHS,
TaKHe KaK MeXaHU4yecKHe KojeGaHHs U TMAPOAMHAMUKA, KOTOPblE YaCTO ONHCHIBAIOTCH
CHCTEMaMH C KBaJpaTHUHbLIMM NpaBbIMM vacTsMH. Kpome Toro, paccmarpuBaetcs
uHTerpauus cxembl KaxaHa ¢ npsiMbIM MeTOLOM pelleHHs ypaBHEHHH B 4acCTHBIX
TNPOM3BOJHEIX B MaTeMaTH4ecKoH (usuke. DTa KOMOMHAlLMs HalpaBjleHa Ha IOBHI-
[IeHWe TOYHOCTH M 3(P(PEKTHBHOCTH UHMCJEHHBIX DEIIeHHH, UTO [eslaeT ee BaXKHbIM
MUHCTPYMEHTOM MJIsi Hcc/efoBaTesed. M3aydaoTcs B3aMMOCBA3M MeXIy 3THMH [IBY-
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Ms METOHNOJIOTUAAMHU C ILEJIbI0O MMOBBIIIEHUSA 9(1)@)6KTI/IBHOCTI/I YHCJEHHbIX METOHOB MJiA
pa6OTbI CO CJIOZKHBIMU OTUHAMHUYECKHMHU CHUCTEMaMH. PeSyJ’IbTaTbI [IOKa3blBawT, 4YTO
UHTerpanns 3TUX INOAXOAOB CHOCO6CTBY€T YBeJHUYEHUIO CcTaGUJIbHOCTH H CKOpPOCTH
CXOOUMOCTH peLHeHHﬁ, 4YTO CBUAETEJbCTBYET O OOJIbILIOM MOTeHIMaNe cxeMbl Kaxana
)41 O6paTI/IMbIX Pa3HOCTHBIX CXeM OJd pelleHHA 3aaa4 B pa3/IMYHbIX HayYHBIX 06J1acTAX.

PACS: 44.25.+f; 44.90.+c





