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Abstract

The work in this thesis deals with three main aspects related to the vector
index nonlinear descriptor control systems (NDCSs). First, the necessary and
sufficient conditions for existence a unique differentiable solution to the
vector index nonlinear differential algebraic equation systems are derived.
Second, we introduce the concepts of the characteristic number of the
constraint with respect to the algebraic variable and the characteristic number

of with respect to the control variable , for the vector index NDCSs and then,
the necessary and sufficient conditions for existence a unique differentiable
solution to the vector index NDCSs are derived in the case . Finally, we study
Some controller syntheses (the state space realization, the exact feedback
linearization and feedback stabilization). Moreover, we introduce the concepts
of M derivative and M bracket for the vector index NDCSs. Then, we find a
relationship between M derivative and Lie derivative. This relationship
enables us to use M derivative and M bracket for the vector index NDCSs in a
manner similar to use of Lie derivative and Lie bracket for the nonlinear
control systems. Therefore, any study in the nonlinear control systems field
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which depends on the Lie derivative and Lie bracket can be reflected in the
vector index NDCSs field using the concepts of M derivative and M bracket.
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