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ABSTRACT

The thesis deals with the problem of parameter estimation in lumped
and distributed parameter systems; using Laguerre polynomiels. The
approach followed starts by eliminating all derdvatives in the
mathematical model of the system by successive integration, i.e.
it converts the differential equation into integrsal one. Ihis
successive integration procedure introduces the unknown initisl
and boundary conditions explicitly in the mathematical model. These
conditions are assumed in the form of truncated Laguerre series
whose coefficients are to be determined. Clearly, once these coef-
ficients sre determined, the truncated Laguerre series will then
yield an estimate of the initidl and boundary conditdons. This
way, the present identification problem reduces to that of deto;‘w
mining the coefficients of the differential eguation and the co-
efficients of the aforementioncd truncasted Laguerre series.
Subscquently, tho input and output signals are expanded in tmm..
cated Laguerre series and are introduced into the integral cqua-
tion where upon equating coefficients of Like Laguerre polynomials,
a lincar system of equations in both the unknown model parsmeters
and unknown Lagaorre coefficients of the imitial and boundary
conditions is derived. Wo mcke use of the bidiagondl property
of Legucrre polynomial operationsl matrix to make the dbove linear
equations recursive end then solve them using Greville's agorithm
to got an estimate of the parametors of tho modele Our mothod is

useful, for cstimating paramcters even in sn unobsorveble system



becuase of the application of Greville's algoritim.

In all seven problems have been considered. In the'firs’t,
a recursive least-square estimation slgorithm has been developed
for finding out the coefficients of the Laguerre polynomiel expan~
sion of a signal, when a truncated series of polynomials are used
to represent the signal. We have shown how the same algorithm
can be used for both the singlc varishle and double veriable

functions. Numericdl results are given to illustrate the algorithm.

The second problem considers parameter estimation of linear
distributed system. The methiod is illustrated by a numerical exaom-
ple. The problem of paramcter cstimabion in bilineer lumped systems
and a class of non-linesr lumped systems with fractional powers in

non~lincarity is considercd next.

The fourth problem considers peremeter estimation in none
linear distributed system. Here wo have included a case study.
Subsequently, use of Lagucrre polynomidls has been extonded to
cover the identification of péram@ters of o systom described by
a linear differential cquation with cocfficicnts of finite order
polynomials i1 time t. Also we have used Laguerre polynomizls to
identify the parsmetcrs of o system described by a Linear partial
differentiel. equation (distributed systom) with coofficients of

finite order polynomisls in time +.

Lestly, & gencrel algoritim is presented for idmtification
of the parameters in the transfur function matrix of & multi~input-
multi-output (MIMO) system, using Leguorre polynomiszls. An oxampie
is included to illustroto the applicebility of the proposod method.
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