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ABSTRACT

In this paper, we have studied the hypersurface of a Lorentzian para-
sasakian manifold. The non-vanishing condition for the scalar function A on the

hypersurface, has also been discussed.

Key words: Differentiable manifold, hypersurface, linear transformation field,

immersion.

" Department of Mathematics, D.J. College, Baraut, Baghpat (U.P.)

" Eshan College of Engineering, Mathura(UP)

A Quarterly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories
Indexed & Listed at: Ulrich's Periodicals Directory ©, U.S.A., [JsiINECELERNEIE! as well as in Cabell’s Directories of Publishing Opportunities, U.S.A.

International Journal of Engineering, Science and Mathematics
http://www.ijmra.us



March
2016

LESMERTTTSI SSN: 2320-0294

(1.2)

INTRODUCTION:

Let M be an n-dimensional differentiable manifold. Let there exist a
tensor field F of type (1,1), a vector field T, a 1-form A, a Riemannain

metric G, s.t.

@ FX=X+AXT

b) FT=0
@ AT =-1
(d) AoF =0

@ G FX,FY =—G X,Y +A X AY
® AX=-G X,T

Let D be the Riemannian connexion on M, s.t.

(8 DF Y=-G XY T+AX AYT+[X+AXTIJAY

For all vector fields X, Y tangential to M, then M is called a
Lorentzian para-sasakian manifold.
Let M be the hypersurface of M. Let b:M ——>M  be the

immersion, i.e. peM =b p eM.

B:T, M —>T

p bp

M, ie XeT, M =BX el , M

B. is the differnetial of the immersion.

We have

() FBX=BpX+n X C,
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(1.3)

(b) FC=B&+AC.

Then ¢, &, 17, A define respectively a linear transformation field, a

vector field, a 1-form and a scalar function on M . Here C denotes the unit

normal vector to M . Let g be the induced Riemannain metric on M, then
G BX,BY =g X,Y

HYPERSURFACE IMMERSED IN A LPS MANIFOLD:

Theorem (2.1)

Define a vector field &', a 1-form 7' on M as
(@) T=B¢
() ABX =p' X,
then for hypersurface structure ¢, &, &' 17,17, 4, @
we have
(@ @'X=X-n X &+n' X &
(b) 7 X =—4n X
© pS=-A¢
d 7 ¢&=1-4
e 17 ¢& =0
H  @&=0

g @X—-pX=1An X ¢
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(h)

7 & =0
(i) g oX, o =—g X,Y —-n X nY +77l X 771Y
G A*—=21*+2=0
0 & =-1

Proof:

Operating F to both the sides of (1.2) (a),
23) F°BX=FBgpX +n X FC
using (1.1) (a), (1.2) (a), (b) in (2.3)
24) BX+A BX T=Bp’X+n oX C+n X BE+AC
using (2.1) (a), (b) in (2.4),
(25) BX+7' X BE=B|p?X+7 X &|+[n ¢X +4in X ]C
which gives

PX=X-n X &E+n* X &]

and L

n oX =—An X

J

which are (2.2) (a) and (2.2) (b).
Operating F to both the sides of (1.2) (b)

2.6) F°C=FB&+AFC
)
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using (1.1) (a), (1.2) (a), (b) in (2.6),
27) C+AC T=Bpi+n & C+A4 BE+4AC

as C is unit normal to M .. from (1.1) (f), A(C)=0. Then (2.7) gives.

(28) C=B pf+A& +|n & +4%]|C

Thus
pS=—AS
n & =1-1°

which are (2.2) (c) and (2.2) (d).

From (2.2) (b), we have
2.9) n @°X =A’p X
using (2.2) (a) in (2.9)
(210) [ X—n X £+n7° X &]=A%p X
1) X —-n X n & +n' X n & =2y X
using (2.2) (d) in (2.11),
n X —n X [1=22]+n" X n & =2 X
which gives
n & =0,

which is (2.2) (e).
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From (1.1) (b), and (2.1) (a)

(212) FB &'=0
using (1.2) (a), (2.2) (¢) in (2.12), we get
¢S =0
which is (2.2) (f)
From (2.2) (a), we have
213) @’X = pX - X @E+nt X OF
using (2.2) (c), (2.2) (f) in (2.13),
P°X —pX=An X &
which is (2.2) (g)
Replacing X by & in (2.2) (a)
214) p6=¢-n & S+ & &
using (2.2) (c), (d) in (2.14),
(215) A*E=¢-[1-2|é+0 £ &
which gives
7 & =0
which is (2.2) (h)
From (L.1) (e),

(2.16) G FBX,FBY =-G BX,BY +A BX A BY

using (1.2) (a) in (2.16)
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(217) G BpX+n X C,BpY +n Y C =-G BX,BY +A BX A BY
C being unit normal to M .
(218) G BpX,BeY +7 X n Y =—-G BX,BY +A BX A BY
using (1.3), (2.1) (b) in (2.18)
g oX,of =—g XY —p X nY +7* X n*Y
which is (2.2) (i)
From (2.2) (i), we have
219 9 @505 ==9 &E -néné+n S ¢
using (2.2) (c), (d), (h) in (2.19), we get
At [1-22] =-2- 2+ 207
A — 2% +2 =0 which is (2.2) (j).
Again from (2.2) (i)
22009 9508 =0 &8 —né& &+ & &
using (2.2) (f), (e) in (2.20)
0=—1+[7* & |
nt & o=-1

which is (2.2) (k)
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Theorem (2.2):

The vector field FC can not be tangential to M or 4 #0.

Proof: from (1.2) (b)
(221) g FC,C =g B¢,C +4g C,C
0=0+41
(2.22) A=0
From (2.2) (j) and (2.22), we get

(2.23) 2=0, which is an absurdity

Thus A #0.
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