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Abstract

In this work we discuss groups of matrices and Differential
equations in matrices via Quaternion's and Clifford algebras.
Also we present a homogeneous space as manifolds and
connectivity of manifolds with examples and applications. Also
we describe some results on the structure of compact connected
Lie groups, focusing on the important notation of a maximal
torus which is central to the classification of simple compact
connected Lie groups, with some results.

Also we discuss the Morse theory with some applications to the
topology of Lie groups.
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Introduction

Today the theory of matrix groups becomes one of the important
mathematical structure of study the theoretical and applied scince. In this
research we discuss some properties of this field and it is organized as

follows.

In chapter (1) we discuss the groups of matrices, groups of matrices as
metric space, and also matrix groups.Also we discuss some examples of
matrix groups, and complex matrix groups as real matrix groups. Also we
study continuous homomorphisms of matrix groups, and continuous
group actions. Also we study the exponential and logarithm functions,
and differential equations in matrices, one parameter subgroups. Also we
discuss curves, tangent spaces, Lie algebras. and some Lie algebras of
matrix groups. Also we presentSO (3) ,SU (2),SL,(C)and the Lorentz

group.

In chapter (2) we discuss algebras, Linear algebra over adivision algebra,
and quaternion's. Also we study quaternionic matrix groups and the real
Clifford algebras. Also we discuss the spinor groups, the centers of spinor
groups, and finite subgroups of spinor groups. Also we introducesmooth
manifolds, tangent spaces, derivatives, and Lie groups. Also we discuss
some examples of Lie groups, and some useful formula in matrix groups.

In chapter (3) we study homogeneous spaces as manifolds, and as orbits.
Also we discuss projective spaces, grassmannians, and connectivity of
manifolds. Also we present examples of path connected matrix groups
and the path components of a Lie groups. Also we discuss another
connectivity results.

In chapter (4) we study tori andmaximal's tori in compact Lie groups,
Also we discuss the normalize and weyl group of a maximal torus, with
some applications.
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