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Figure: The branch cut of R, V is marked in green.
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⇒ Ṙ = i(UR ′w − UR ′w )

φt +
1

2
(φ2x + φ2y ) = 0

∣∣∣∣
y=η

⇒ V̇ = i(UV ′w − B ′wR)

φxx + φyy = 0

R =
1

z ′w
V = i

∂Φ

∂z

U(u, t) = P̂−[V̄ (u, t)R(u, t)+V (u, t)R̄(u, t)], B(u, t) = P̂−[V (u, t)V̄ (u, t)]

Äüÿ÷åíêî Ñ.À., Çàõàðîâ Â.Å. and Äüÿ÷åíêî À.È. Óðàâíåíèÿ äèíàìèêè 2D æèäêîñòè ñî ñâîáîäíîé ãðàíèöåé



Òåïåðü ôóíêöèè çàäàíû íà êîíòóðå

C = γ(ia, ib)

×åòûðå èíòåãðàëà òèïà Êîøè äëÿ r(w , t), V (w , t), U(w , t), B(w , t) è
èõ ïðåäåëüíûõ çíà÷åíèÿõ íà êîíòóðå:
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Èíòåãðèðîâàíèå ïî êîíòóðó C èäåò ïðîòèâ ÷àñîâîé ñòðåëêè.

R(w , t) = 1 + r(w , t)
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Êîíôîðìíîå ïðåîáðàçîâàíèå è âòîðîé ëèñò

Figure: Íàñòîÿùàÿ æèäêîñòü - ãîëóáàÿ, ôàíòîìíàÿ - áåëàÿ, âòîðîé ëèñò -

çåëåíûé.

Êîíôîðìíîå ïðåîáðàçîâàíèå

w = ic(t)− il(t) cos ζ, l(t) =
b(t)− a(t)

2
, c(t) =

a(t) + b(t)

2

ïðåîáðàçóåò îáëàñòü âíå ðàçðåçà C = γ(ia, ib) íà ïåðèîäè÷åñêóþ
ïîëîñó íà ζ-ïëîñêîñòè, òàê ÷òî

ζ = ξ + iχ, −π < ξ ≤ π, χ ≤ 0
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Óðàâíåíèÿ íà êîíòóðå

Òîãäà äëÿ ïðåäåëüíûõ çíà÷åíèé R(ξ, t) è V (ξ, t) èìååì ñëåäóþùèå
óðàâíåíèÿ:

l sin ξṘ − [ċ − l̇ cos ξ + U(ξ)]R ′ + U ′R = 0,

l sin ξV̇ − [ċ − l̇ cos ξ + U(ξ)]V ′ + B ′R = 0. (1)

Òî÷êè âåòâëåíèÿ ðàçðåçà

ia è ib ⇒ 0 è π.

Â ýòèõ òî÷êàõ ñ î÷åâèäíîñòüþ âûïîëíåíî

R(0, t) = 0 R(π, t) = 0

è
[ċ − l̇ cos ξ + U(ξ)]|ξ=0,π = 0,

ò.å. äëÿ äâèæåíèÿ êîíöîâ ðàçðåçà èìååì

ȧ = −U(0, t) ḃ = −U(π, t)

Òàêæå ñîõðàíÿþòñÿ çíà÷åíèÿ ñêîðîñòè V â òî÷êàõ âåòâëåíèÿ:

V (0, t) = const1 V (π, t) = const2
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Ìíîãîëèñòíîñòü ???

Figure: Ñëåäóþùèé ëèñò

Ṙ = i (UR ′w − U ′wR)
V̇ = i (UV ′w − B ′wR)

l sin ξṘ = [ċ − l̇ cos ξ + U(ξ)]R ′ξ − U ′ξR

l sin ξV̇ = [ċ − l̇ cos ξ + U(ξ)]V ′ξ − B ′ξR (2)

Íåîáõîäèìî ÷èñëåííîå ìîäåëèðîâàíèå !
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