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1. The Euler system of equations of two-dimensional flows of
incompressible ideal fluid in Lagrangian variables has the form

Tit +Pulo —Polu = 0, Yit +TuPo — TPy = 0, ToulYp — TolYu = 1, (1)

where the variables x = z(u,v,t), y = y(u,v,t), p = p(u,v,t) are
the coordinates and pressure of individual elements of fluid.

To construct of exact particular solutions of the system (1) find
from it expressions to partial derivatives of function p = p(u,v)

Pv = —YttYv — ToTtt; Pu = —Tultt — YuYtt, (2)

in which it is necessary to substitute an explicit solutions of the
equations of incompressibility of fluid

TulYo — TolYu = 1. (3)

As example of solution of undetermined equation (3) we choose a
following x(u,v,t) = p(v,t), ylu,v,t) = v(v,t) — %, which
o0 MY,
depend from two arbitrary function u(v,t) and v(v,t).
Remark. Solutions of the equation (3) after hodograph trans-

formations
x(u,v) =T, u— )\(.73,?}) =0, z, = 1/)\w7 Ty = _/\v/)\am

y(uv'l]) =Y, Yy—- p(x7v) =0, yu = pa;)\acv Yv = Pv — pz)\v/)\ax-

takes the form —p, + A\, = 0 and it has solution A(z,v,t) =
Yy, p(x,v,t) = 1,, where (x, v, t) is arbitrary function or A\(z,v,t) =
[ podx+ F;.

2. The Euler system of equations of three-dimensional flows
of incompressible ideal fluid in Lagrangian variables has the form

Tt + YuZoPw — YuZwPo — ZuloPuw T ZulwPv + PuloZw — Pulwzy = 0,
Yet + ZulyPw — ZulwPv — TulvPw + Ly ZwPo + Pulwiy — Puloviw = 07
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2tt + TulYoPw — TuYwPo — YuToPw + YuTwPy + PuToYw — PuTwlYs = 0,
TulYvZw — TulwZv — YuloZw T YuTwZv + ZuToYuw — ZuTwlo = L. (4)

From the system (4) follows expressions to the partial derivatives
on the function pressure p = p(u, v, w,t)

Pu = —Z2utt — Tultt — Yultt, Pv = —Toltt — Yoltt — ZvZtt,

Pw = —TwTtt — YwlYit — ZwZtt, (5)
for which necessary to write the conditions of compatibility

The system of equations consisted from the conditions of compa-
tibility and the equation of incompressibility

TuYvZw — TulYwio — Yuly 2w + YuZw Ry + ZulolYw — Fulwlv = ]-v (6)

that together form full system of 3D equations of Lagrangian hydro-
dynamics.

The equation (6) play key role in this theory and for solving of it
can be used presentation of the function and variables in parametric
form [1]

z =a(r,v,w,t), y =b(r,v,w,t), z=c(r,v,w,t), u=e(r,v,w,t),

Ty = Gr/Cr, Ty = Qy—€ylr/Cr, Ty = Quy—Cyulr[€r, Ty = Gr—€1ar /e,
Yu = bT/eT7 Yo = bvfeva‘r/era Yw = aw*ewaf/eﬂ Yt = a’tieta’T/eT7

Ry = CT/6T7 Zy = avfevaf/eﬁ Rw = awfewaT/eﬂ Rt = a’tietaT/eT7

(7)
where the variable 7 is considered as parameter .

Substitution of the expressions (7) in the equation (6) leads to an
undefined relationship, which allows find its solutions, dependent on
arbitrary functions. These functions are used then to construction of
solutions of the full system.

As example is the singular solution of the system (4)

y(u,v,w,t) = —2at cos(u) cos(v), z(u,v,w,t) = —2atsin(u)sin(v),
w
t)=-1/2
2w, v,w, ) / a?t? (cos(2u) — cos(2v))’
w?

p(u,v,w,t) = —3/8

(cos(v)? — cos(u)2) (— cos(2u) + cos(2v)) t8at’
JIureparypa
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[lnoTHOCTHBIE TE€YeHMsT TTPEJICTABIISIOT BaXKHBIN C TEOPETUIECKOI
U IIPAKTUYECKOA TOYKHM 3pEHUud KJIACC TeYeHUH, IMUPOKO Paclpo-
CTpaHeHHbBIN B arMocdepe u B okeaHe. Bimsiaue Tomnorpadun, Hajim-
Yue OCaJKOB NPHUBOJAAT K PA3BUTUIO TAKUX BBICOKOIHEPrE€TUIECKUX
MPOIIECCOB KaK (POPMHUPOBAHUE CHEXKHBIX JIABUH WM IOTOKOB B3BE-
cu, JIOKaJbHbIX HpuckiaoHoBbix Teuenuil (Lac du Bourget), mor-
HBIX [TOJIBOJAHBIX "Bozomna oB"u 1p. OCHOBHBIMU MEXaHU3MaMU Pa3BU-
THS IJIOTHOCTHBIX T€YEHUIN SIBJISIOTCA TeHepalus TypPOYJIeHTHOCTH 3a
(hPpOHTOM TedeHUsI, TOIBEM U OCAXKJIEHUE OCAJIKOB, BOBJIEYCHHE B I1O-
TOK OKPY2KAIOMIeH KUAKOCTH. [Ipy 3TOM NpUHIMIHATIbHAS TPOOIeMa
MO/JIEJTUPOBAHUSI COCTOUT B OMPEIEIEHUN CKOPOCTH (DPOHTA TEIEHUS.
Hecmorps na Hajmmdue GOJIBIIOTO SKCIEPUMEHTAJILHOTO MaTepuaJia,
CBSA3BIBAIOIIETO CKOPOCTh PACIPOCTPAHEHUSI TIOTOKA C YCIOBUSIMU €0
PEHEPAINH, BLIBECTH 9TU 3aBUCUMOCTU U3 ODINUX IPUHITUIIOB B PaM-
Kax CYNIECTBYIONUX MOJIEJIeH He YAeTCs.

B pabore npejcraBiena MHOTOCIOWHAS MOJEIb MEJKON BOJBI €
YYIETOM MACCOOOMEHa MEXKJy CJIOSMHU B Pe3yiabTare TypOyJIeHTHOrO
[IEPEMEITUBAHUST U OCAXKJIEHUST OCAJIKOB, IOCTPOEHHAST HA OCHOBE IT0JI-
HOI cucTeMbl 3aKOHOB coxpanenus [JIsmmnesckuii, Terykos, 2000].
DTa MOIEIb MMO3BOJAET 6O0JIee MOJHO ONUCATh HAYAJIBHYIO CTAIUIO
PA3BUTHSA IJIOTHOCTHOTO T€YEHUsI U HARTU TPAHUYHBIE YCJIOBHUSI, OIIPe-
JIeJISTIoNNe UHAMUKY MOTOKa. KKpome Toro, paccMaTpuBaeMasi CXema
TEeUYEHUsI, B KOTOPOI CKOPOCTH 60Jiee TJIOTHOW YKUJKOCTH B IIPUJIOH-
HOM CJIO€ ITPEBOCXOUT CKOPOCTH (DPOHTA IIPUBOJIAT K HOBBIM MaTeMa-
TUYIECKUM IIOCTaHOBKaM 3a/la1 O CTPYKTYpe TOJIOBHOI YacTu U npaBu-
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