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The Euler system of equations
U+ (U-VYU+VP=0, (V-U)=0, (1)

where U = [U(Z,t),V(Z,t), W(Z,t)] and P = P(Z,t) are the velocity and,
respectively, the pressure of liquid, after change of the variables x = x +
at, y =y+ Ot, z = z+~t and the functions U(z,y, 2,t) = a+U(z—at,y —
6t,Z - 'Yt), V(fE,y,Z,t) = ﬂ + V(l’ - Oét,y - 5t,Z - 'Yt), W(x,y,z,t) =
v+ U(x —at,y — Btz —~t), P(x,y,2,t) = Py + P(x — at,y — Bt,z — i),
takes the form

P, +UU,+VU,+WU, =0, P,+UV, +VV, + WV, =0,
P,=UW,+VW,+WW, =0, Uy +V,+W,=0. (2)

To integrate the system (2) we transform it into the system of equations
(in new variables)

VWP, + UWP, +UVP, - V*WU), - W3(VU), - U*(WV), =0,
(UUz)y + (VUy)y + (WU, )y = (UVa)s = (VVa)a — (WV2)a =0,
UUz): + (VUy): + (WU.): = (UWa)e — (VWy)o — (WW), =0,
(UVi)z + (VVy)e + (WV2). = (UWa)y — (VW) — (WWS), =0, (3)

using the relations UU, = P, — VU, — WU,, VV, = (P, - UV, —
WwVv,), WW, = (P, — UW, — VIW,), and conditions of their compatibility.
As a result we find that the simplest non singular solution (1-soliton) of
the system (3) has the form
e (z—at)+8 (y—bt)+d (z—ct)
14 eo (z—at)+B (y—bt)+d (z—ct)’

W(Z,t)=c+
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e (z—at)+B (y—bt)+d (z—ct)

V(Z,t) =b+ 1+ oo (@—at)+B (y—bD+o (=—cb)’

(B + 8) @ (z=at)+B (y=bt)+5 (z—ct)
a (14 ea (e=at)+6 (y=b0)+3 (—ct))

U(Z,t)=a—

where (a,b,c) and a, 3,9 are the parameters.
More complicate solution (2-soliton) of the system (3) is
W(Z,t) =c
e—x+at—(x—at)/3+[3 (y—bt)+z—ct 4 e—x—i—at—(m—at)ﬁ-i—ﬁ (y—bt)+2z—2ct—y—+bt
(1 + e—z+at—(z—at)B+p (y—bt)-i—z—ct) (1 + e—y+bt+z—ct)

+

)

V(@ t) =b
e—x+at—(x—at)/3+[3 (y—bt)+z—ct 4 e—x—i—at—(m—at)ﬁ-i—ﬁ (y—bt)+2z—2ct—y—+bt
(1 + e—ztat—(z—at)B+p (yfbt)Jrzfct) (1 + enyrbtJrzfct)

)

+

Uz, t)=a
eferatf(xfat)ﬁJrﬁ (y—bt)+z—ct 4 eforatf(xfat)ﬁJrﬁ (y—bt)+22z—2ct—y+bt
(1 + e—ztat—(z—at)B+p (yfbt)Jrzfct) (1 + enyrbtJrzfct)

+

In given examples of the flows the condition P(Z,t) = const is satisfied.
As the flows with condition P(z,y,z,t) # const may be considered fol-
lowing example

W(z,y,z,t) =c—1/2 sin(x — at) — sin(y — bt),
V(z,y,z,t) =b—1/2 cos(x — at) + cos(z — ct),
U(z,y,z,t) = a+ cos(y — bt) — sin(z — ct),
P(z,y,z,t) = Py — 1/4 cos(—y + bt + = — at)
+1/4 cos(y — bt + = — at) + 1/4 cos(x — at — z + ct)
+1/4 cos(x—at+z—ct)+1/2 sin(y —bt+ z—ct) — 1/2 sin(y — bt — z + ct).

More general consideration of the system (3) allow as to formulate the

Theorem 1. Non singular and non stationary solution of the sys-
tem (1) has the form

U(z,y,z,t) =a+ Asin(z — ct) + C cos(y — bt),
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V(z,y,z,t) = b+ Bsin(xz — at) + Acos(z — ct),
W(z,y,z,t) = c+ Csin(y — bt) + B cos(z — at),
P(z,y,2,t) =1/2CBsin(—y + bt + x — at) — 1/2CBsin(y — bt + x — at)
—1/2BAsin(—z + ¢t +x —at) — 1/2 BAsin(z — ¢t + x — at)
+1/2 ACsin(—z 4+ ct+y —bt) — 1/2 ACsin(z — ct +y — bt) + Fa(t), (4)

which is a generalization of the famous stationary ABC — flow.

Theorem 2. Non singular and non stationary solution of the sys-
tem (3) has the form

U(z,y,2,t) =a+1/2 C; sin(y—bt)+1/2 E; cos(y —bt)+1/2 F; cos(z—ct)
+1/2 H; sin(z — ct),
V(z,y,2z,t) =b+1/2 F; sin(z —ct) — 1/2 H; cos(z — ct) — Ay sin(z — at)
+Bjs cos(z — at),
W(z,y,z,t) =c+ Ag cos(x — at) + Bs sin(zx — at)
+1/2 Cy cos(y — bt) — 1/2 E; sin(y — bt),
Remark. To integrate the Navier—Stokes system of equations
U+ (U - VYU +VP=uAU, (V-U)=0, (5)
the approach described above can be applied, where the condition
VWP, +UWP, + UVP, —V*(WU), - W(VU), — U*(WV),+
+u(VWAU + UWAV + UVAW) =0,

is used, which is consequence of the condition of incompressibility of liquid
(V-U)=0.
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