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REDUCTION OF SOME EVOLUTIONARY EQUATIONS BY MEANS OF
SYMMETRIES

D. S. Zhalukevich

Reversible transformations for partial differential equations in the case of two
independent variables ¢,z and one dependent variable u = u(t,x), have the form [1-4]

tzw(t,x,u,e), 55:1/1(75,37,%5)7 ﬁ:X(t,I,u,é‘), (1)
where
e €R,
with
o(t,x,u,0)=t, P(t,z,u,0)=z x(t z,u,0)=u. (2)

The construction of the symmetry group is equivalent to the definition of its infinitesimal
transformations

t=t+er(t,z,u)+.., T=x+el(t,z,u)+.., w=u+en(t,z,u)+.., (3)
where
T\, T, - 88 ) 5 Ly — 85 y T] , T, = —ag .

Consider the k-th order evolutionary equations:

k
Uy + AO(ta X, u) + Z Az(t7 xz, u)uzaz = Oa (5)
i=1
where 5
"u
T — A k’:2,3,4
b oxt

Theorem. For equation (5), the symmetry transformations (1) have the form

t=p(te), T=9¢t e, u=x(tzuc), (6)
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this means that one can search for infinitesimal symmetries in the form

0 0 0
X=7()= t,T)— t —
(1) 5+ (7)) A (7
where
1= b(t, x)u+ c(t, x). (8)
Among the equations (5), the following equations are found that can be reduced [5-23]:
u + uug + f(t, 2)ug, =0, neN, (9)
u + uug + (f(t,2)u)ge =0, neEN, (10)
up + uug + f(t T)Upe + g(t, ) Upee + h(E, ) Ugzae = 0, (11)
u + q(t, x)u"uy +upe, =0, n €N, (13)
u + (q(t, 2)u™ ), +upe =0, n €N, (14)

The equation (9) for n = 1 and k = 2 is called the homogeneous Burgers equation; for
n > 1 and k& = 2, the homogeneous convection-diffusion equation; for n =1 and k = 3, the
homogeneous Korteweg-de equation For n > 1 and k& = 3 homogeneous modified Korteweg-
De Vries equation; for n =1 and k£ = 4 homogeneous generalized Burgers-Korteweg-de Vries
equation; for n > 1 and k& = 4 homogeneous generalized modified the Burgers-Korteweg-de
Vries equation.

The equation (11) for n = 1 and h = 0 is called the homogeneous Burgers-Korteweg-de
Vries equation; for n > 1 and h = 0, the homogeneous modified Burgers-Korteweg-De Vries
equation; for n = 1, the homogeneous equation Kuramoto-Sivashinsky; for n > 1 by a
homogeneous modified Kuramoto-Sivashinsky equation.
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