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Following the approach of Doyle et al, 1989, and motivated by the works of Sun et al, 1993 and Sivashankar et al,
1994, we consider the H. control and filtering problems for linear systems with jumps. We give necessary and
sufficient cenditions for the existence of suboptimal controllers and filters and characterize all such controllers
and filters in terms of Riccati equations with jumps. We also show that exisiting results for continuous time
systems, with both continuous time and sampled observations and discrete time systems are special cases of jumps

systems. First we study the H. control problems for the generalized jump system S:
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where all matrices have constant entries and are of compatible dimensions and w = (w,, wy) is the disturbance or
noise, u = (uc, ug) is the control input, z = (z, z4) is the controlled output and y = (y, ys) is the measured output. We

allow for a jump at the instant ik (h >0, i=1, 2, ...) and control its magnitude with the input u = u. (), us (i — 1). We
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define the H- control problem for linear systems with jumps as follows:

(i) Find necessary and sufficient conditions for the existence of an internally stabilizing controller such that the Heo
norm of the input-output operator is less than a prescribed number (say ¥y, y >0).

(ii) To characterize all such controllers if they exist.

In this Thesis, we study the H. control problem for the system S and also for a class of subsystems derived from it.
Since this generalized system constitutes of continuous time systems, discrete time systems, and jump systems, we

expect the solution to its He problem to include solutions for all the three type of systems.

The filtering problem for a dynamical system is to find an estimate of the state based on the measured output. The
H., filtering problem for continuous time systems has been considered by Nagpal ez al, 1991, while the filtering
problem for discrete time systems has been considered by Yaesh ez al, 1991. The H.. control and filtering problems
for continuous time systems with sampled observation has been considered by Sun et al, 1993. We consider the

filtering problem for the jump system:

x=Ax+Bw, x(0)=0,t #ih,
x(ih) = A;x(ih™ )+ B,w, (i —1),

z=Lx

y=Cx(ih™)+Dw,(i-1)

where z is the state, w and wy are the disturbances and y is the measured output. For a given y > 0, the filtering
problem is to find necessary and sufficient conditions for the existence of a causal filter such that the H.. norm of
the input-output operator is less than 7y and then characterize all such filters. We give necessary and sufficient
conditions for the existence of such a filter and characterize all filters in terms of a Riccati equation with jumps. As

seen in Chapter 5, the dual of the H. filtering problem is the H control of some full information problem.

This Thesis consists of 7 Chapters. In Chapter 2, we recall some preliminary results concerning stability of linear
systems and define the H. problem for linear systems with jumps in a more precise manner. In Chapter 3, we study
the quadratic games related to the H.. control problem for linear systems with jumps, while in Chapter 4, we solve
the H., problem for a class of linear systems with jumps. In Chapter 5, we give the filtering results. Chapter 6 deals
with the H control problem for general linear systems with jumps. In Chapter 7, we confirm the robustness of our
controllers through computer simulations of the stabilization of an inverted pendulum system and conclude our

results in Chapter 8.
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