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PAPBANEETMC VPBsMTIOPIS AND RESONANCE 

Abstract 
System of linear diuerential equations with periodic coefficients 

depending on some parameters is exanxined in this paper,For small changing 
of parameters the monodromy matrix and its eigenvalues are 
constructed.We consider the problem of stability of trivial solution of the 
damped Hill equation and obtain the domains of stability in the space of 
parameters. Results are used for the problems of dynamic stability of 
viscoelastic systems, columns and triangle plates. 
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Analysis of' the paramei,sic: vibrat;ions of elastic systems subjected to 
time varying loadings is one of the well established areas of applied 
mechanics [I]. Some important results for viscaelastic materials are also 
obtained [l.-6],The problen~ of dynamic stability of a Kelvin-viscoelastic 
column is siuded in [3].Deterministic as well as random time variations are 
considered.The effect of viscoelasticity on the instability region is 
investigated in [4] and it is foumd that viscoelasticity increases the stability 
of the plate. The monodromy matrix method is used in [5] for determination 
of stability regions of Hill equation (ant1 there is small inaccuracy), and 
such results are obtained in [6] by means of average metllod.The 
matheinatical properties of a variational second order evolution equation, 
which includes the equation!; modelling vibrations of the Euler-Bernoulli 
and Liayleigh bearns with the global or local Kelvin-Voigt damping are 
stutled in [8]. S trong asyrnptot ic stability and exponential stability under 
various conditions on the damping are investigated.Many stability results 
were obtained by the const~uction of appropriate Lyapunov functions. 
Using this method a criterion of asynlptotic stability for a linear oscillator 
with variable parameters is obtained in [9]. 



























andH is the height of the triangle and h is the thickness of plate. 
Cornparison with the Eq,(5) gives 

o = S , ,  ~ - ~ , L L , S ~ ,  e(t)==-cos6~. 
Using the result of (9) for == cos 9t we found 

So that the parametric resonance take place if the amplitude of the time 
varying part of external actions greater than the right hand side of obtained 
inecluality.T&is condition is not obtained in [4].The inspection of parametric 
vibrations of plate can be ac;cornplished by the solution of Eq.(17) under the 
same initial conditions used before.The condition for the parametric 
resonance *nay be obtained from ,u2 > 46' (a2 + p 2 )  for appropriate 
notations.The results obtained. in this section and in [4] xre the special cases 
of mentioned inequality. 

For the Kelvin material we have 
1 

therefore the last inequality ta1tr:s the form 
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