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Abstract  

A hybrid system is a dynamic system that exhibits both continuous and discrete dynamic behavior – a system that can both flow (described 
by a differential equation) and jump (described by a difference equation or control graph). A hybrid system has the benefit of encompassing 
a larger class of systems within its structure, allowing for more flexibility in modelling dynamic phenomena. In general, the state of a 
hybrid system is defined by the values of the continuous variables and a discrete control mode. The state changes either continuously, 
according to a flow condition, or discretely according to a control graph. Continuous flow is permitted as long as so-called invariants hold, 
while discrete transitions can occur as soon as given jump conditions are satisfied. Discrete transition may be associated with events. 
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1 Introduction 

Hybrid systems - mathematical models of control systems 
in which the continuous dynamics generated at each time 
one of the preceding given set of continuous systems, 
replaced with discrete operations, signaled or a quick switch 
from one system to another, or hopping on a given current 
сoordinate with other coordinates, or a combination of both. 
Hybrid system property is combination of continuous dyna-
mics with discrete. Continuous and discrete components of 
the system property sometimes include other parameters 
that change the overall system performance. Hybrid dyna-
mic systems can sometimes be also occur when a piecewise 
linear approximation of a complex nonlinear system of 
differential equations. The decision of different manage-
ment objectives for complex nonlinear system can be sol-
ving similar problems for the hybrid system. 

2 Overview of the study area 

Important concepts to issues of research for solving algo-
rithms verification of hybrid systems is the construction of 
bisimulation. Bisimulation - a factor space with a finite 
number of states where the properties of the reachability is 
equivalent to the same property in the original hybrid system 
with an infinite number of positions. Previously [1] were 
introduced on the minimum-hybrid system is a hybrid sys-
tem in which the characteristic sets and streams are defi-
nable in o-minimal theory. Currently, this system is an acti-
ve subject of research. 

The theory of formal verification is an important app-
roach in the analysis of the properties of hybrid systems [3]. 
The system, which will analyze, initially modeled as a hyb-
rid machine, and the desired property of the system is exp-
ressed by the formula of a temporal logic. Then a model 

checking deductive or algorithms are used in order to ensure 
that this complex model functions actually satisfies the 
desired property. 

Bisimulation - a system that preserves reachability in the 
sense of the verification of a property on the quotient system 
is equivalent to checking this property on the original sys-
tem. Although even feature of this study are the properties 
of attainability, bisimulation retain many other complex 
properties that can be expressed in branching time. The main 
aspect for the use of the algorithm is bisimulations thinning 
initial partition of the state space as long as it will not 
calculable by the dynamics of the system and this property 
should remain. 

Bisimulation equivalence is also thin on the set of states, 
showing the properties of the system in branching time se-
mantics. However, for most systems with an infinite number 
of states bisimulation unsolvable, ie there is no algorithm to 
recognize whether two data bisimulation state [2]. So some 
may be of interesting method of obtaining certain families 
bisimulation relations with the auto morphisms of the system. 

Hibrid system algorithms are essentially reachability 
algorithm that checks whether the trajectory of the hybrid 
system to achieve some unwanted regions of the state space.   

3 Conclusion 

Verification algorithms are essentially reachability algo-
rithm that checks whether the trajectory of the hybrid system 
to achieve some unwanted regions of the state space. 
Because hybrid systems have the space with an infinite 
number of states, the solubility of verification algorithm is 
very important. The theory of formal verification is an im-
portant approach in the analysis of the properties of hybrid 
systems.   
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