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(ii)
ABSTRALT

Sinmgular perturbations occur in most of the physical
systems by virtue of small time constanta, masses etc. multi-
plying time darivatives or due to largs feed back gains and
ueak.coupling: Such systzms suffer from ill conditioning wvhich
is due to the interaction of slow and fast moces presaent in
them. Thesa systems cannot be analysed by usual integration
routines. The perturbation parametar underlying these systems
is the ratio of spaeds of slow and fest dynamics., When this

tends to zero, the singularly perturbed system is seperated

into slow and Past modes, The high gain fsedback systems are
@ part of singularly parturbed system in that the gain is

ejual to the reciprocal of the parturbation parameter. The

variable structurs systems arg gimildr toihigh gain syétams.

The high gain systam possessas certain propsrties like
disturbance r2jaction, insensitivity to parametar variations,
Anothar factor is that though consijerable work in the
practical usa of singularly perturbed systems and variabie
structure systems is carriasd ogut, very 1little progress is
made in new theoretical Pormulation and practical applications
of high gain msthod, In this thesis this deficiency is met
by developing two time scale and multitime scale decomposition
and their application to practical systams such as pousr
systams, The decomposition hslps in the design of composits

: . ‘
controllers and obsarvers as shown im the, thesis. The tuo time
scale decompositiqn is also utilised}in the debélbpmsnt of



(iii)

dacantralised controller. A condition is derivsd to show
the asymptotic interaction dscoupling when the inter-
actions are unknown, The multi tims scale results developsed

in this thasis are spacific and simple. The general decom-

position results are also available but are complicatsd due

to involved procedure in sepasrating:
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