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Let us consider the multidimensional nonlinear system of heat equations

{ ug = f(v)Au; (1)

vy = Au,

where u = u(xz) € Ry,v =v(x) € Ry,x = (29,Z) € R14+3,A is the Laplace operator, f(v)
is an arbitrary differentiable function.

In this paper the classification of symmetry properties of equations (1) is investigated
depending on the function f(v). In the case where the system (1) is invariant with respect
to the conformal algebra AC(3), we use the symmetry to construct ansatzes and reduce
this system to partial differential equations (PDE).

The following statement takes place.

Theorem. The basis widest invariance algebra (WIA) of system (1) consists of the oper-
ators:

1) As = (0o, 0, B(Z) 04, Jap = a0 — xp0a, Do = 2200y + ©404), where B(Z) is an
arbitrary linear function, where f(v) is an arbitrary dif ferentiable function;

-2
2) As, D = a0y — ~ n

udy, —

5 ; v0y, when f(v) = Aexpv;

4
3) As, D1 =mxogdy — (m + 1)ud, + (m — 1)vd,, when f(v) = X", m # —

n-+ 2

4) As, D,|K, = 22,D — &8,, when f(v) = Ao+,
At n =3 and f(v) = Au=%?, system (1) takes the form

uy = )\u_%Au;
vy = Au.

As appears from the above, the WIA of system (2) is the algebra
A={AC(3),00, Do} .

Since the algebra AC(3) is nonlinear with respect to Z, the method of finding invari-
ants that was described in [1] is useless. It is known from [2] that the algebra AC(3) is
isomorphous to the algebra AO(1,4) in the passage from the space Z € R3 to the space
z = (20, %, 24) € Ri14 according to the formula

—

z

(3)
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that realized at the cone
R2-2—2=0. (4)

The basis elements of the algebra AO(1,4) have the form

Thus, the algebra A is isomorphous to the algebra

Jaup = 2705 — 2Boa,

A ={A0(1,4),8y, Dy} .

A,B =04

A connection between the basis operators of the algebras A and A is defined by the

formulae
0w = Jaa— Joa;
Jab = Jab;
D = Jo;
Ka = J4a + JOa-

The algebra A is realized by linear representations and because we can use the method
from [1] for finding its invariants. It’s necessary to solve the system of differential equations

Z=A-Z,

()

where the matrix A corresponds to the algebra AO(1,4). Integrating system (5), we find
invariants of the algebra AO(1,4). Then according to formulae (3), (4), we obtain the
algebra AC(3) and construct ansatzes that reduce system (2) to PDE.

Invariants Ansatzes Reduced Equations
w1 = axr — xg _
o v=¢"(w) et = A(@") o]
1.1 wy = b¥ u = (pl(w) 7900 _ A(,Dl
w3 = CT
i
wy = GF — Inxg v 335/4(’00(0)) % — o} = )\(900)—4/5><
1.2 [ { wy =bF { ~ )7 x [3¢° - 69
w3 =¥ u=zy ¢ (W) 50 0 _ 1
3 19—l =Ayp
w1 = To _
o v=¢"(w) e = (@)}
R B u=¢'(w) 0 = 03 + ¢}
w3 = b 1 22 33
e w1y — wyp] + mipgx
MEES X (1T—w)2 = M) /5%
(dZ cost —sint) +sint X w1 — wapl+
2 v = (+ 0(1 — w2)1/2
W2 =X —(é 0 " m(p%(l wag ] 0
21 . . e+ 1 +1) 2@ (W) W1y — W2y + m303x
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1
wy = 5 —X +1) 729! (w) — 24(wipf + waeph)—
L T+l — 12wk +4(1 — w?)pl —
(ba‘c’ cosmt + Cx'sin mt) 3 a/¥aa
P —  8(wiwaip12 + wiwsp1z+
— 0 4 wow3 a3
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Invariants Ansatzes Reduced Equations
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Invariants Ansatzes Reduced Equations
w1 = ax —
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_ W
s + (1200 + L) ¢}

Below, some exact solutions of system (2) are given

. {m}5/4.
7)? ’
{ }1/4

v = xg/4y5,
U = wo/ S5y,

where y = y(w;) is a solutlon of the equation

1
Ny + gty — y5=0,

-l

u = DB 3_.
(b)?

1
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