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Abstract.  The object of the present paper is to study ¢-Weyl semisymmetric and
¢-projectively semisymmetric generalized Sasakian space-forms. Finally, illustrative exam-
ples are given.
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1. INTRODUCTION

The nature of a Riemannian manifold mostly depends on the curvature tensor R of the
manifold. It is well known that the sectional curvatures of a manifold determine its curvature
tensor completely. A Riemannian manifold with constant sectional curvature ¢ is known as a
real space-form and its curvature tensor is given by

R(X,Y)Z =c{g(Y,Z)X — g(X,Z)Y}.

A Sasakian manifold with constant ¢-sectional curvature is a Sasakian space-form and it has a
specific form of its curvature tensor. Similar notion also holds for Kenmotsu and cosymplectic
space-forms. In order to generalize such space-forms in a common frame Alegre, Blair and
Carriazo [1] introduced and studied generalized Sasakian space-forms. These space-forms
are defined as follows:
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Given an almost contact metric manifold M (¢, &, n, g), we say that M is a generalized
Sasakian space-form if there exist three functions f;, fs, f3 on M such that the curvature
tensor R is given by

R(X,Y)Z = fi{g(Y,2)X —g(X,2)Y'}
+ f2{9(X,02)dY — g(Y,0Z)pX +29(X, Y )9 Z}
+ f3{n(X)n(2)Y —n(Y)n(Z2)X
+9(X, Z)n(Y)E — g(Y, Z)n(X)E} (1.1)

for any vector fields X, Y, Z on M. In such a case we denote the manifold as M (f1, fa, f3).
In [1] the authors cited several examples of generalized Sasakian space-forms. If f; = 513,
fo= czl and f3 = %1, then a generalized Sasakian space-form with Sasakian structure
becomes a Sasakian space-form. In [12], Kim studied conformally flat generalized Sasakian
space-forms and locally symmetric generalized Sasakian space-forms. He proves some ge-
ometric properties of generalized Sasakian space-form which depends on the nature of the
functions f1, fo and f3. A large number of geometers have studied generalized Sasakian
space-forms in the papers [2,3,5,4,8]. In [9] De and Sarkar study locally ¢-symmetric gen-
eralized Sasakian space-forms and generalized Sasakian space-forms with n-recurrent Ricci
tensor. Also De and Sarkar [10] study projectively flat, projectively semisymmetric general-
ized Sasakian space-forms. Again in [16] Yildiz and De study ¢-Weyl semisymmetric and
¢-projectively semisymmetric non-Sasakian (k, pt)-contact metric manifolds. Motivated by
these studies in this paper we study ¢-Weyl semisymmetric and ¢-projectively semisymmet-
ric generalized Sasakian space-forms. The present paper is organized as follows:

After preliminaries in Section 3, we consider ¢-Weyl semisymmetric generalized Sasakian
space-forms and obtain necessary and sufficient conditions for a generalized Sasakian space-
form to be ¢-Weyl semisymmetric. Section 4 deals with ¢-projectively semisymmetric
generalized Sasakian space-forms. Finally, illustrative examples are given.

2. PRELIMINARIES

In an almost contact metric manifold we have [6,7]

P*(X) ==X +n(X)¢, ¢¢=0. (2.1)
né) =1,  g(X,§) =nX), n(eX)=0. (2.2)
9(0X,0Y) = g(X,Y) — n(X)n(Y). (2.3)
9(¢X,Y) = —g(X,9Y),  g(¢X,X)=0. (2.4)
9(9X,§) = 0. (2.5)

Again we know that [1] in a (2n + 1)-dimensional generalized Sasakian space-form:

RX,Y)Z = fi{g(Y,2)X —g(X,2)Y}

+ foA9(X,0Z)0Y — g(Y,02)pX 4 29(X, ¢Y )9 Z}

+ fa{n(X)n(Z2)Y —n(Y)n(Z)X

+9(X, Z)n(Y)§ — g(Y, Z)n(X)E} (2.6)
S(X,Y) = (2nf1+3f2 — f3)9(X,Y) — (3f2 + (2n — 1) f3)n(X)n(Y). 2.7)
QX = (2nf1 +3f2 — f3)X — (Bf2+ (2n — 1) f3)n(X)E. (2.8)
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