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On t h e c a l c u l at i on o f t h e f i r st Lyapu n ov qu an t i t y o f a per iod ic
impu l si v e sy st em.

A nashkin O. V ., Yusupova O. V .

A bst ract . Impulsive systems have become increasingly popular in recent decades because
they provide a natural toolkit for mathemat ical modeling of many phenomena in the real world
and industrial processes. Applicat ions of impulsive systems can be found in a wide variety of
Þelds, such as aeronaut ics, environmental science, economics, epidemiology, Þnance, medicine,
and robot ics, to name a few. Solut ions of impulsive systems are discont inuous and this makes
some standard methods of analysis and control ine#ect ive. However, much progress has been
made in recent years, and many interest ing results in stability, manifold theory and bifurcat ion
analysis have been published for such systems. Extensive literature is devoted to the stability
condit ions for solut ions of impulsive systems. But the crit ical case of stability has not yet been
su$ cient ly studied.

The paper concerns in periodic impulsive systems with Þxed moments of impulse act ions.
Such a system consists of two elements: a cont inuous system of di#erent ial equat ions that
governs the state of the system between moments of impulsive events, and a system of di#erence
equat ions, which speciÞes a method for instant ly changing the state of the system.

The crit ical case of stability is considered for a periodic impulsive system of the second order
of general form with an autonomous di#erent ial equat ion and an autonomous impulsive act ion
operator. It is assumed that the linear approximat ion monodromy matrix has a pair of complex
conjugate mult ipliers on the unit circle of the complex plane.

The algorithm for calculat ing the Þrst Lyapunov quant ity is described in detail. The
reliability of the algorithm formulas is conÞrmed by the results of test analyt ical calculat ions
for two illust rat ive examples.

K eywords: periodic impulsive systems, reduction to diskrete time, critical case of stabili ty, Þrst

Lyapunov quantity, monodromy matrix, complex conjugate multipliers.










































