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SYMBOLS 

a 	a-field on 

-ts 	afield generated by (X 	tu 	s) 

probability measure on Q 

sub s-field of a 

IA 	indicator function for set. A 

differential operator 

R 	 real line 

W(w,t) 	Wiener process 

alX 	0(u.,t} 	s-field generated by X, OutJ 

E[.I.] 	conditional expectation 

expectation with respect to measure R*  

p(.,.) 	apriori density 

P(.,•I.,•) 	transition density 

'10571 	
apriori probabilities 

absolute continuity relation 

independence relation 

a1.3 H alxt 	s(.J is conditionally independent of a 

jven Xr_ 

tAs 	min(t,$) 

tvs 	max(t,$) 

Lebesgue measure 

end of proof symbol 



ABSTRACT 

This dissertation is a study of the problem of conti-

nuous time estimation of Markov signals corrupted by white 

Gaussian noise. Specifically, it is aimed at obtaining a 

unified solution to the various sub-classes of estimation 

problems such as filtering, smoothing, prediction etc. 

This result for a general Markov process, which we term as 

the generalized solution, is applied to a specific Markov 

model - the diffusion process, to arrive at a generalized 

stochastic differential equation. This equation is a gene-

ral result and is shown to yield solutions to a variety of 

estimation problems. The extensions of the above results 

to the case of uncertain observations is also considered 

in this dissertation. The basic results are obtained by 

appropriate extensions of certain well known theorems in 

the literature of estimation theory. The approach taken in 

this dissertation provides a framework of sufficient gene-

rality to encompass a much wider class of problems. 
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