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A lot of natural processes can not only depend on the present state but also on past state. 

These processes were described with differential equations with delayed argument. These 

equations are the special case of differential equations with the deviating argument 

(functional differential systems). In this work, a functional differential system with another 

type of nonlinearity comparatively with work [1] is observed. Odd or even number of 

equations, type of non-linearity of functions ( )i
f u  and type of arguments deviation have a 

great influence on asymptotic behavior of system’s solution. Particular case of this system 
is a scalar equation:

( ) ( ) ( ) ( )( ) ( )0 0
n

y t p t y t
  + =  . This equation was an object of many 

investigations. As a result of these investigations, it was proven that asymptotic behavior of 

solutions of this equation depends on the sign of  and on type of nonlinearity: 0 1   

means sublinear type,  means linear type, 1  means super-linear type).  In the case 

for 1 = and each state of  it was proven that under the same conditions for even n  

solutions are oscillated and for odd n  solutions are oscillated or monotonously tend to the 

zero with derivatives up to 1n−  order. In case of 1 = −  same condition guaranties for even 

n  that solutions are oscillated or monotonously tend to the zero or infinity with derivatives 

up to 1n−  order and for odd  solutions are oscillated or monotonously tend to the infinity. 

The next step is generalization for systems with odd or even count of equations. In work [1] 

results were obtained for systems in sublinear case. In this work, the results for systems 

with odd or even count of equations in case when 1 = −  and with more general types of 

nonlinearity are generalized. An example that demonstrates optimality of obtained results 

was built. 

Keywords: differential equation, deviating argument, infinite time interval, asymptotic 

behavior. 
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