
    
        
            
                
                    
                        
                    
                    
                        
                    
                    
                        	
                                Features
                            
	
                                Sample
                            
	
                                Community
                            
	
                                
                                    JOIN FREE
                                
                            


                        X
                    

                
            
        

    


    


    
        YOU ARE DOWNLOADING DOCUMENT

    




    
        
            
                
                    
                        
                            

                        
                    

                

                
                    
                        Lyapunov Stability Analysis
                    

                    Category: 
                    Documents

                

            

            
                
                    
                        Lyapunov Stability Analysis
                    

                

            

        

    




    
        
            
                
                

                
            

        

    

        
        
            
                
                
                
            

        

    

        
        
            
                

                

                
                    
                    
                                                    Please tick the box to continue:

                                                

                        
                        DOWNLOAD NOW
                    

                

                

                

            

        

        
            
                
                    
                        

                    
                

            

        


                
            
                
                    Transcript

                    
                        	
8/12/2019 Lyapunov Stability Analysis

1/17

Presented by: Subject Faculty:

Ajay Kumar Mrs. Shimi S L

( Roll.No.132502) (A.P. E.E. DEPT.)


	
8/12/2019 Lyapunov Stability Analysis

2/17

Introduction

Basic Concept.

Stability Definition.

Stability Theorems.
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For a given control system, stability is

usually the most important attribute to be

determined.

This method is the most general method

for the determination of stability of

nonlinear and time varying systems .


	
8/12/2019 Lyapunov Stability Analysis

4/17

The general state equation for a non linear

system can be expressed as

=f(x(t), u(t),t); x()=

If for any constant input vector u(t)=

there exists a point x(t)==constant in

state space such that at this point (t)=0 for

all t then this point is called the equilibriumpoint of the
system ,any equilibrium point

must satisfy f(,,t)=0 for all t.
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The linear autonomous system have only one

equilibrium state and their behaviour about

the equilibrium state completely determines

the qualitative behaviour in the entire statespace .

In non linear system on the other hand

system behaviour for small deviations about

the equilibrium point may be different fromthat for large
deviation .therefore local

stability does not imply stability in the

overall state space
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Two methods of stability analysis due to

Lyapunov.

I. First Method (In this required the solution of the

differential or difference equation.)

II. Second Method ( Does not require the solutions of

the differential or difference equation.)

Second method is more useful in practice.

Second method of Lyapunov is also called

the direct method of Lyapunov.
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Second method is based on generalization of

the energy.

If any system has an asymptotically stable

equilibrium state, then the stored energy ofthe system displaced
within a domain of

attraction decays with increasing time until

it finally assumes its minimum value at the

equilibrium state. Introduce a Lyapunov function or
fictitious

energy function.
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It is a scalar function.

Is a positive definite function.

It is a continuous with its first partial

derivatives (with respect to its argument).

Lyapunov function has x1,

x2,

.......xn,

and t.

denoted by and in short

v(x , t).

),,.......,( 21 txxxV n
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Stability in the sense of Lyapunov

(t) =f(x(t)); f(0)=0; x(0)=

Is stable in the sense of lyapunov at the origin ,if for
every

real number >0, there exists a real number ()> 0such

that IIx(0)II
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Asymptotic stability:

an equilibrium state xe is said to be

asymptotically stable if it is stable in the sense

of Lyapunov.

Each trajectory starting within S() converges to

origin as t approaches infinity.
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Local and Global stability:

The definitions of asymptotic stability and

stability in the sense of Lyapunov apply in alocal sense if
region S() is small and apply in

a global sense when the region S() includes

the entire state space.
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If a scalar function V(x), where x is an n-

vector, is positive definite then the states x

that satisfyV(x)=C

Where C = positive constant, lie on a closed

hyper surface in the n dimensional state

space, at least in the neighbourhood of the

origin.
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A system described by

Where

If there exists a scalar function V(x ,t ) havingcontinuous
first partial derivatives and satisfying theconditions.

1. V(x , t) is positive definite.

2. (x,t) is negative definite.

then the equilibrium state at the origin is
uniformlyasymptotically stable and asymptotically stable inlarge if
V(x) approaches infinity as IIxIIalsoapproaches infinity.

),( txfx

tallfortf ;0),0(
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A system is described by where

f(0,t)=0 for all t. if there exists a scalar function

V(x, t) having continuous first partial derivative

and satisfying the conditions

1. V(x , t) is positive definite.

2. (x,t) is negative semi definite.

Then the equilibrium state at the origin is

uniformly stable.

In this case the system may exhibit a limitcycle operation.

Stable in the sense of Lyapunov if (x) is

identically zero along a trajectory

),( txfx
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A system is described by

where f(0,t)=0 , for all

if there exists a scalar function W(x ,t ) having

continuous first partial derivatives and satisfying

the conditions

1. W(x ,t) is positive definite in some region about the

origin.2. is positive definite in the same region.

then the equilibrium state at the origin is

unstable.

),( txfx

),( txW

0tt
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