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Abstract

In this research we consider the recent
exploring problem of existence (or non
existence) of warped product submanifold in
known spaces, for this reason first we have
discussed a necessary and sufficient
condition in terms of two canonical structures
on a Cauchy Riemannian CR-submanifold of
a nearly kaehler manifold under which the
submanifold reduces to a locally CR-warped
product manifold, More over an estimate for
the second fundamental form is investigated.
Also we have illustrated the proof of an



inequality for squared norm of second

fundamental form

Lo MALS

ads gf) ugag SLiiny ddladl ULl Unic) cagll Jaa 3
¢ ddgadl wlsladll $ élﬁﬂ’§| o pall Glbils Gloasia (4\99‘9
Blat S dlslly Ay aall Lag il CuSG Yol ol 13g]

As Glabs wasil Glay) - gugS Glida vasis e (g8 Gas b



aliil) duliis Gldl Lasg Lagl, dolll dGwlSU Gaall
AU Lalie¥) Baall 2 A

The contents



....... 11
Abstract
(7 =Y o Y1 o) L
\Y]
The
Lof o ] 3 1 o= 2 1 o
.......... V
Introduction...............oooiiiiii,
.................................... VI
(Chapter (1

Introduction to Riemannian manifold
Section (1.1): Riemannian ManifoldS .ueeeesssssnssssssanssssssnnnnnns
........... 1
Section (1.2): CUrVatUre. s s vt eernnsnnenns

(Chapter (2

Warped product contact CR-submanifolds of
Sasakian space forms



Section (2.2): CR warped product submanifolds in

Sasakian ........ 31

Manifolds

(Chapter (3

CR-warped product submanifolds of nearly
kaehler manifolds

Section (3.1): Application on kaehler manifold and CR-warped

Product ...42

Section (3.2): CR-warped Products in a geneneralized

complex ............. 50

space form

(Chapter (4

Semi-invariant warped Product submanifolds

Section (4.1): preliminaries to Riemannian metric on

Sasakian space ..... 65

Section (4.2): Semi-invariant warped product submanifolds



of saskian space

REF@IEINCES ... et aens
82

Introduction

A warped product manifolds provide an excellent setting model
space time near black holes or bodies with large gravitational
field , the study of these manifolds assumes significance in
general . B.Y.chen initiated the study of CR-warped product
submanifolds in a kahler manifolds . He obtained a
characterization for CR-submanifold to be locally a CR-warped
product and an estimate for the squared norm of the second
fundemental form of CR-warped products in a complex space
form .this work investigate some methods to obtained this
complex space and discuss the extend of some results of chen

: to a more general setting , and it is organized as follows
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Firstly we begin with a brief introduction to Riemannian

manifolds ,and we introduce the notion of a connection ,and
the important notion of the curvature of connection . As
applications of these notions , we present the Levi-civita
connection theorem ,and Bianchi identity proposition .Also we
discuss the cartan theorem of the connection forms of the

.Levi-civita connection

In chapter 2 we present the contact CR-submanifold of a

sasakian manifold ,and provide some insights into the structure
of the space of geometries , which plays an important role in
determine every contect CR-product whether is an invariant
submanifold or anti-invarint submanifolds. Also we illustrate
the presentation of some properties of warped product contact
CR-submanifold in sasakian manifolds and some of their

.applications

In chapter 3 we investigate a more general structure on an

almost Hermition manifold with an almost complex structure
and a Hermition metric ,namely kaehler structure , and then
sufficient condition for them to be kaehler manifold ,Also we
obtained necessary and sufficient condition forcing a CR-
submanifold to be locally a CR-warped product manifold ,and
we discuss some applications on kaehler manifold an CR-

warped products in generalized

. Complex space form



Finally we give some applications of Riemannian metric on

sasakian space , also we obtained necessary and sufficient
condition for which a semi-invariant submanifold is a semi-
invariant warped product submanifold in the setting of almost
contact metric manifold , and then we discuss some

.applications
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