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ABSTRACT 

This thesis is concerned with the investigation of 

some problems of stability analysis, state estimation and 

control of linear and nonlinear interconnected systems ope. 

rating in discrete time domain. While most of the earlier 

works in these areas only treat the continuous time systems, 

the few papers which consider the discrete time systems, 

present only centralized solutions. Such solutions though 

quite useful for multivariable systems, have obvious compu-

tational and implementational problems for interconnected 

systems. Our endeavour here has, therefore, been to deve-

lop decentralized forms of solutions to these problems for 

easier computation and simpler,  implementation. 

The first problem considered is the decentralized 

stability analysis of linear, discrete, time invariant inter. 

connected deterministic systems. The aim here, is to derive 

simpler stability criteria for the stability of 'Ng inter-

connected systems. This is done by expressing the Liapunov 

function for the composite system as a sum of quadratic 

forms of Liapunov functions for the individual subsystems. 

It is shown that the interaction effects can be aggregated 

in a simple manner if suitable bounds are used for the 

interaction terms. As important result then shown to 

follow is that there exist N decoupled subsystems whose 
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stability ensures the stability of the composite system. 

Next, an alternative approach to this problem is 

considered. This requires transformation of the state va-

riable model of a given time invariant deterministic system 

via the use of its Observability properties, to obtain a 

canonical model such that the system matrix has a block 

triangular structure. The decentralized stability criteria 

for the composite system are then established in terms of 

the block diagonal submatrices of the transformed system. 

The Liapunov based aggregation-decomposition tech-

niques developed for the first problem are also shown to be 

useful for obtaining the stability criteria for a class of 

nonlinear deterministic systems. - It is shown that the com-

posite system of this class can be decomposed into N decou-

pled aggregated subsystems with suitable bounds on the inter-

action terms. A modified form of the Kalman.eSzego Lemma is 

given for decoupled aggregated subsystems. Once again, the 

stability of the composite system is seen to be related to 

the decoupled aggregated subsystems. We also suggest an 

iterative scheme for testing the positive definiteness of 

the Liapunov matrices of subsystems with interaction, req-

uired for the stability criteria. 

The Liapunov-based aggregation-decomposition tech-

niques are further shown to be useful for the construction 
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of full order asymptotic, decentralized state estimators for 

interconnected linear systems. The technique permits the 

design of local gains for the decentralized estimators. A 

simple algorithm is proposed here for obtaining the elements 

of these gain vectors. 

Finally, we present some new solutions to the pro-

blem of construction of decentralized controllers for stabi-

lization of the above class of linear systems, Once again 

the aggregation-decomposition techniques are employed for 

the design of local gains for the decentralized state feed. 

back control. A set of conditions for the corresponding 

decentralized stability criteria is obtained for the compor 

site system stabilization. An iterative scheme is also de.. 

veloped for obtaining the feedback gain matrices. 

All the results mentioned here are illustrated thr. 

ough suitably constructed numerical examples. 
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