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INTRODUCTION

Differential line geomnetry consists |of three partse
One of them is the theory of ruled surfades (2 ruled .surfaee

1s defined as a one parametric family of lines)s The second

is the theory of congruences (a congruende is defined as a

two parametrie family of lines). The thilrd is the theory ef

complexes (a complex is defined as a three parametric

family of lines).
From these three parts of different£a1 line geometry,

only the theory of complexes does not takle its final forme

The first results in the theory of complexes have been obtain.

ed by Iranson.A. [12 ]+ ILater, Pllicker obtained important

Tesults in line geometry. He considers the line as an elen-
ent of the space of linese Since any sitraight line is
determined by four parameters, the space of lines is a
4-dimensiona1lspace- If these parameters depend on another
variable " we obtain a ruled surface. If they depend on

two v?yéﬁbles we have a congruence of linese If the
parameters of the line depend on three parameters then we
have a complex of linese. Before forty years ago,the theory of
complexe¢s was studied in some special casges becausg the

method which adopted was very complicateds In 1940, Finikov,
CuPe [ 6 ] was the first one who used Cartan's differential
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calculas in the theory of complexes in metric spacese The
theory of complexes in metric and projective spaces have
boan recently studied by Kovénsoven, N-Ig[ 8] « He gave the
prinoipal idéas in the classifigations of some classes of

comphexes based on geometrioal propertiess

The present thesis is eoncerned with the theory of
complexes in 3-dimensional Euclidean space and particularly
those having the following geometrical prqferties :

o 1~ One of the prlnclpal surfaces coincides with the
coordinate surface w o= w2 = Qe

2- Complexes which have double points of orthpgonaliyy
coincide with the point at infinity and they can be distribu-
ted into one parametric fami}y of normal congruences cutting
orthogonally an integral surfaces The methods adopted in
this thesis are based on Cartan's differential calculas .
This thesis consists of four chapters.

Chapter I, contains the fundamental concepts of line
geometry, Ve give some theorems and definitions of the line
and manifolds of line such as linear complexes and linear ~
congruencess _

In Chapter II, we study differential forms and its
applications on system of exterior differential equations in
geometrys Also in this chapter we mentioned Cartan's common

methods for treating the system of exterior differenmtial
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equations which we have used in this work, o
Chapters III, IV, contain the main results in this thesig .

We investigate in chapter III particular kinds of complexes

whose one parametric family of principal surfaces coingcide

w ith the coordinate surface wl = vS = 0y The differential

equations of these complexes are obtainediand the existence
theorems are proveds The geometrical properties of one of

them are investegated by a list of theorens (see theorem

(3¢4) to theorem (3410)), which ean help us to give its
geometrical constructione

In chapter IV, we investigate particular kinds of
complexes of lines in ESaMhich can be distributed into special

¥inds of normal congruencese The differential equations of
this complex are cobiained and the existencb theorem is proved.

The geometrical construction, based on its geometriocal Prop-

erties, of such complex is given.




