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ABSTRACT 

Singular perturbations occur in most of the physical 

systems by virtue of small time constants, masses etc. multi-

plying time derivatives or due to large feed back gains and 

weak coupling.' Such systems suffer from ill conditioning which 

is due to the interaction of slow and fast modes present in 

them. These systems cannot be analysed by usual integration 

routines. The perturbation parameter underlying these systems 

is the ratio of speeds of slow and fast dynamics. When this 

tends to zero, the singularly perturbed system is seperated 

into slow and fast modes. The high gain feedback systems are 

a part of singularly perturbed system in that the gain is 

equal to the reciprocal of the perturbation parameter. The 

variable structure systems aro similer to high gain systems. 

The high gain system possesses certain properties like 

disturbance rejection, insensitivity to parameter variations. 

Another factor is that though considerable work in the 

practical use of singularly perturbed systems and variable 

structure systems is carried out, very little progress is 

made in new theoretical formulation and practical applications 

of high gain .method. In this thesis this deficiency is met 

by developing two time scale and multitime scale decomposition 

and their application to practical systems such as power 

systems. The decomposition helps in the design of composite 

controllers and observers as shown irit thethesis. The two time 

scale decomposition is also utilised in the development of 



decentralised controller. A condition is derived to show 

the asymptotic interaction decoupling when the inter-

actions are unknown. The multi time scale results developed 

in this thesis are specific and simple. The general decom-

position results are also available but are complicated qua 

to involved procedure in separating. 
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