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In this paper we are interested in obtaining some theorems
by dealing affine motion on recurrent & symmetric p-
sasakian manifold

PRELIMINARIES

et M be an n-dimensional almost para contact manifold there exists a recurrent metric

8 s, box, which is called an associated recurrent metric.

me" =1, (L1

o am, =0, . (12)
oM =0, .(13)
9h07 =80 -n,E" L (14)
Ny = 8o & (15

S 0" o = 8pa — MM ... (1.6)
Rank ¢7 =n-1 . (17)

The set ((I)g, &}‘, Na» ng) is called an almost para-contact Riemannian structure &

manifold with this structure is called almost para-contact Riemannian manifold.

Also Vmi-Vin; =0 ... (1.8)
ViV = (g + nknj)nj +(-gy +nknj)nl~ ..(1.9)
The following relation hold in p-sasakian manifold.
R«?Ban}» = &ya"B — & Nr ... (1.10)
REm, =—(n-1)n* (L1
R[‘;aﬁ =—(n-1)&* .. (1.12)
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Recurrent p-sasakian:

A p-sasakian manifold whose curvature tensor is recurrent is termed as recurrent p-
sasakian manifold.

then ViR 5, = KiR" g, . (1.13)
K; is recurrent vector
The contraction with R;QB ¢ given

_ gvdgbcgabRa

dcb gVes

1

Vi (Racba R") = (RacsaR™ ) .. (1.14)
from which it follows

dcb
(Rdcba-R ¢ a)(vmkl ~Vim) =0

Thus a p-sasakian manifold has positive different metric & we have

hoo_
RYpy =0 .. (1.15)
Vi _ym ... (1.16)

SYMMETRIC p-SASAKIAN MANIFOLD

p-sasakian manifold whose curvature tensor satisfies the following termed as
symmetric

h
ViR g, =0 @20
h h
or ViuViR g, =ViVuR g, =0 .. (22)

applying Ricci surtainty to above equation we obtain

A h h A h A h A
RyBalex _RyBo.lex _RykaleB _RyBo.ley =0 - (23)
translucing 2.2 with 3y using 1.1 and 1.2 we get
Rygom = ~(8paym ~ &yapm ) .. (214)

Sp-PARA SASAKIAN
f in para sasakian manifold also we have obtained [4]
g(X.&)=n(x), . (3.0
n(g)=1 . (32)
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Vyé=¢(X),
Here the manifold is called Sp-para sasakian manifold

In a Sp Para Sasakian manifold, we have

$E=0,
02X = X —n(X)g,
g(¢x,¢Y) = g(X,¥)—n(X)-n(¥)
S(X.€)=~(n-1)n(X)
n[R(x.¥)Z]=g(X.Z)n(r)-g(r.2)n
R(E.X)Y =n(Y) X -g(X.Y)E
R(E,X)YE=n(X)Y -n(Y)X
R(£X,YE)=n(Y)n(X)-g(X.7)
R(E.X.Y.Z)=g(X.Z)n(Y)-g(X.¥)n(Z)
where R(X.Y,Zu)=g|R(X.Y)Z,u]
and § is Ricci tensor (0,2) tensor.
MaIN RESULT
Eirecurrent p-sasakian manifold:
ViV R, = kiR ;’Baz

K}, is a birecurrent tensor contracting this with
RhBow _ gyhgﬁcgabRélb
We get
dcb dcb
1/2Vl'vadcbaR o= kimRacpa R e
from which

or 1/2 Vi -ViRicba RdCba = ki Richa Ra’cba

the projective curvature tensor Wy}‘lk

conformal curvature tensor C o e e jk
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. (33)

. (34)
. (3.5)
.. (3.6)
. (37)
. (3.8)
. (3.9)

.. (3.10)

. (3.11)

. (3.12)

.. (3.13)

@)

.. (4.2)

.. (4.3)

The concircular harmonic curvature tensor. LZ'k& the conformal curvature tensor M ;k

are respectively Singh & Kothari [6]:
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Wi = R+ (Y (n=1) (R )~ Ry (44

Wij'lk = R;k +(1/(n_2))(Rik8h)_Rjk8? +gikR7 _(gik8h)_gikRih “-D(n-2)

L (4.5)
M =Rpy+Rfn(n- )[gikﬁl}—gj&ﬂ .. (4.6)
Mih yk+R/(" 2)[gij gikR;l"'RikS?_Rjksﬂ

Wl im = lek,lm+1/n—l[Rik;lm.6§'-—S?Rjk,lmJ T

Cl.l;c,lm = ng,lm+1/n—2[Rl~k.lm.8? —Rjklm-i-gikR;l,lm—gijhi,lmJ

R, mf(n=1)(n-2)[ g8’ - g8 |8 . 48)

h h
Uk Im = RUk,lm+R, lm/n(n—l)[gikfij —gjkfij} ... (4.9)
h h h h
jk,lm Ryk,lm—i-R, lm/(n—2)|:gikRj —gijl. + R, 6 i~ ijiJ
+R/n—Z[gikR?lm—gijihlm—i-Rl-k,lmSi’- Rji,Imd ; ] ... (4.10)
Thus
Im =k, R 4k /n—1 Ry8" —R ;8"
,]k: Im g * K [T~ ji T GKO ji
h h
- k,m{Rl.jk+1/n—1(Rjk6h)—Rjk6i} (411
h h
Wik im = Kim-W i .. (4.12)
. h
since Cl.jk> m = Kim Cyk’ .. (4.13)
h
Lisk, tm = kim L Uk’ .. (4.14)
o h
and M i i = Kim-M .. (4.15)

(a) A para sasakian mani fold is projectively birecurrent if it is birecurrent manifold.

(b) If the para sasakian manifold satisfies any two of the following then Illrd must
hold.

(1) Ttis birecurrent.
(2) Itis projective birecurrent
(3) [Itis Ricci birecurrent.

(¢) (1) Itis Ricci birecurrent.
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(d)

(2) Itis birecurrent birecurrent.
(3) [Itis conformal birecurrent.
(1) Itis concircular birecurrent.
(2) Ttis Ricci birecurrent.

(3) Itis birecurrent.

Theorem 4.2. If a p-para same manifold’s.

()  Projectively symmetric if it is symmetric.
(II) If the p-para sasakian manifold satisfy any two of these then it satisfies-I111
(1) Ttis bi symmetric.
(2) Itis projective bisymmetric.
(3) TItis Ricci bi symmetric.
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