
x = --—(-t,F(t,x)) dF{t,x)-2S(t,x) - S(-t, F(t, x)), (2) 
~ dt у 
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In this paper using reflecting function [1] and the small parameter method the sufficient conditions of existence 
of family periodic solutions close to a given solution of multidimensional nonlinear differential systems are obtained 
(see also [2-9]). 

Consider the system 

x = X(t, x), te R, xeR", (1) 

with a continuously differentiable right-hand side and with a general solution (p{t", t(j, XQ) . For each such system, 

the reflecting function (RF) is defined as F(t, x ) : = Cp{—t, t, X) . If system (1) is 20J -periodic with respect to 

t, and F is its RF, then F{-(0, x ) = (p{0)\ -CO, x ) is the mapping of this system over the period [~C0,CO]. 
A function F(t, x) is a reflecting function of system (1) if and only if it is a solution of the system of partial dif-

ferential equations (called a basic relation) 

+ dF^X)X(t, x) + X(-t, F(t, X » = 0 

with the initial condition F ( 0 , x ) = X. 

Each continuously differentiable function F that satisfies the condition F(—t, F(t, x ) ) = F( 0, x ) = X, 
is a RF of the whole class of systems of the form [ 1 ] 

ґ л 

2 дх 

where S is an arbitrary vector function such that the solutions of system (2) are uniquely determined by their initial 
conditions. Therefore, all systems of the form (1) are split into equivalence classes of the form (2) so that each class 
is specified by a certain reflecting function referred to as the RF of the class. For all systems of one class, the shift 
operator on the interval [—бУ, &>] is the same. Therefore, all equivalent 2(0 -periodic systems have a common 
mapping over the period. 

Consider the nonlinear differential system depending on parameter V 

x = f(t,x,v), teR, xeDaR", (3) 

where f is a continuous ©-periodic vector function for all t, small | к | , and also continuously differentiable 

with respect to components of a vector X . Let X = g0(t) be an CO —periodic solution of the system (3) in which 

v = 0. 

Theorem I. Let F(t)x be the RF of the linear system x = g0(t), 0 )x У there is no unit among solu-

tions /LI. of the equation p^—QL j _ jj £ j = then system (3) with sufficiently small | v | has the unique CO -

periodic solution x — x{t, v j with an initial point x ( 0 , v ) close to go(0). Besides, x(V, v ) is a conti-

nuous function with respect to v ) . and x(^t, 0 ) = ^ ( O - lf> moreover, f is continuously differentiable 

with respect to V, then is also continuously differentiable. 

Now consider the autonomous differential system depending from parameter V 

x - f ( x , v ) , xeDczRn, v e R , (4) 

where f is a continuous vector function with respect to small |v | and ХЄ D. also continuously differentiable 

with respect to components of a vector X . Let X = f ] ( t ) Ф COllSt be an (0{] -periodic solution of the system 

x = / ( x , 0 ) . 
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Theorem 2. Let F(t)x be the RF of the linear system X — -5— ( t j ( t \ 0 ) x . If among solutions of the 

equa,io, d e t ( F ( - ^ ) - / l £ ) = 0 ,Hereismil,ues,n,pIeunlt Ц 

has the unique periodic solution X = v ) close to l](t) with period CO = Oj(v) close to 0){]. Moreover, 

x(t, V) and (0{v) are continuous and x(t, 0) = rj(t), 6У(0) = COQ . 
This investigation was supported financially by the Belarussian Republican Foundation for Fundamental Re-

search (#F07M-249). 
2000 MSC: 34C25 

References 
1. Mironenko, V.I. Reflecting Function and Investigation of Multivariate Differential Systems / V.I. Mironen-

ko. - Gomel: Gomel Univ. Press, 2004 (in Russian). 
2. Musafirov, E.V. On the differential systems with a reflective matrix representing by product of exponential 

matrix (in Russian) / E.V. Musafirov // Vestsi Nats. Akad. Navuk Belarusi Ser. Fiz.-Mat. Navuk. - 2002. - № 1. -
P. 44-50. 

3. Musafirov, E.V. Simplicity of linear differential systems / E.V. Musafirov // Diff. Equat. - 2002. - № 38. - P. 
605-607. 

4. Musafirov, E.V. About bidimensional linear differential systems with the reflective matrix, representing by a 
product of two exponential matrix of a special aspect (in Russian) / E.V. Musafirov // Vestnik of the Foundation for 
Fundamental Research. - 2005. - № 1. - P. 62-69. 

5. Musafirov, E.V. Bidimentional linear differential systems with the reflective matrix, representing by a product 
of two exponential matrices (in Russian) / E.V. Musafirov // Vestnik of the Foundation for Fundamental Research. -
2 0 0 6 , - № 4 . - P . 75-84. 

6. Musafirov, E.V. Differential systems, the mapping over period for which is represented by a product of three 
exponential matrixes / E.V. Musafirov // J. Math. Anal. Appl. - 2007. - № 329. - P. 647-654. 

7. Musafirov, E.V. Reflecting function and periodic solutions of differential systems with small parameter / E.V. 
Musafirov // Indian Journal of Mathematics. -2008. - № 50 (1). - P. 63-76. 

8. Musafirov, E.V. The reflecting function and the small parameter method / E.V. Musafirov // Appl. Math. 
Lett.-2008, doi:10.1016/j.aml.2008.01.002 (to appear). 

9. Musafirov, E.V. Time Symmetries of Differential Systems / E.V. Musafirov. - Pinsk: Polessky State Univ. 
Press, (to appear) (in Russian). 

153 

П
ол

ес
ГУ




