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ABSTRACT. The paper aims to study the behaviour of a generalised weakly
symmetric manifolds together with a special type of non-metric connection. We
investigated the conditions under which a generalised weakly symmetric manifolds
under non metric connection reduces to one under metric connection. We have
further explored a special conformally flat space under the non-metric connection
and draw the inference that it is a subprojective manifold and can be isometrically
immersed in Euclidean space as a hyper surface under certain condition.
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1. INTRODUCTION

Let V and V respectively be semi-symmetric non-metric connection and Levi-Civita
connection on (M™, g). Denote R, S, R, S, as the curvature tensor and Ricci tensor
with respect to V and V respectively.

Recently Baishya [11] inaugurated the thought of generalized weakly symmetric
manifold, denoted by (GWS),,. A Riemannian manifold is assumed to be (GWS),,
if R accepts the equation:

(VxR)(Y,Z,U,V)
= w(X)R(Y,Z,UV)+b(Y)R(X,Z,UV)
4+ (Z2)R(Y, X, U, V) + di (U)R(Y, Z, X, V)
+di(V)R(Y, Z,U, X) + as(X)G(Y, Z,U, V)
b (V)G(X, Z,U, V) + ba(2)G(Y, X, U, V)
+do(U)G(Y, Z, X, V) + do(V)G(Y, Z,U, X), (1)
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for all vector fields X,Y, Z, U,V € x(M"), and a;, b;,d; are 1-forms defined by
a;(X) = g(X, X4i),0:(X) = g(X, Xpi),di(X) = g(X, Xy),7 = 1,2 which are not
simultaneously zero and G = %g A g, N being the Kulkarni-Nomizu product. We
consider (a,by,dy,ag,bs,ds2) as a solution of (GWS),,. The charm of (GWS), is
that it has the taste of the followings:

(i) locally symmetric space for (0,0,0,0,0,0),

(ii) generalized recurrent space for (hq,0,0, hs,0,0),

(iii) recurrent space for (hq,0,0,0,0,0),

(iv) generalized pseudo symmetric space for (2h1, hy, h1,2ha, ha, ha),

(v) almost generalized pseudo symmetric space for (k1 +hi1, h1, h1, ka4 ho, ho, ha),

(vi) almost pseudo symmetric space for (k1 + hq, h1, h1,0,0,0),

(vii) almost quasi pseudo symmetric space for (ki + hy, —hi, —h1,0,0,0)

(viii) quasi pseudo symmetric space for (2hy, —h1, —hq,0,0,0)

(ix) pseudo symmetric space for (2h1, h1, h1,0,0,0),

(x) semi-pseudo symmetric space for (0, hy, hq,0,0,0),

(xi) generalized semi-pseudo symmetric for (0, k1, h1,0, ho, ha),

(xii) weakly symmetric space for (hq, j1, k1,0,0,0).

Also, a non-flat Riemannian manifold (M", g)(n > 2) is called generalized weakly
Ricci symmetric if its Ricci tensor S of type (0,2) is not identically zero and if it
satisfies the condition:

(VxS)(YV,2) = ai(X)S(Y,2)+bi(Y)S(X, Z) + dy(2)S(Y, X)
Fa2(X)g(Y, Z) + b2 (Y)g(X, Z) + d2(2)g(Y, X) (2)
where a;,b;,d;, (i = 1,2) are non-zero 1-form as mentioned above. We shall

denote such a manifold by (GWRS),,.
Now using the symmetric property, precisely,

(VXR) (Y’ Z,U, V) = (VXR) (Uv V)Y, Z) (3)

we can easily infer from (1) that

(VxR)(Y,Z,U,V) = A(X)R(Y,Z,UV)+ B(Y)R(X,Z,U,V)
+B1(Z)R(Y, X,U,V) + B(U)R(Y, Z, X, V)
+B(V)R(Y, Z,U, X) + Ay(X)G(Y, Z,U, V)
+By(Y)G(X, Z,U, V) + Bo(2)G(Y, X, U, V)
+By(U)G(Y, Z, X, V) + Bs(V)G(Y, Z, U, X)  (4)
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where 4;(X) = ai(X) = g(X, X)), Bi(X) = (3% (X) = g(X, B.),i = 1,2
The present paper deals with generalized weakly symmetric manifolds (GWS),,(n >

3) admitting a type of semi-symmetric non-metric connection V whose torsion tensor
T is given by

TX,)Y)=A1(V)X - A1 (X)Y (5)
and whose curvature tensor R and the torsion tensor 7T is given by
R(X,Y)Z =0 (6)

and
(VxT)(Y,Z) = 241(X)T(Y,Z)+ A (Y)T(X, Z) + A (Z)T(X,Y)
+2B(X)T(Y, Z) + Bi(Y)T(X, Z) + BI(Z)T(X,Y) (7)
where V is defined in (11).

We presented our study as follows: Section 2 commences with some basic proper-
ties of semi-symmetric non-metric connection. Here, we investigated the conditions

under which [(GWS),, V] reduces to [(GWS),, V]. Following that the study of a
semi-symmetric non-metric connection having torsion tensor 7', given by (5) and
satisfying (6) and (7) is made and in which we concluded that every (GWS),, with
certain 1-forms transforms to (GWRS),. In this section we have further shown
that the manifold under discussion is of constant scalar curvature and its associated
1-forms are closed. Next in section 3, we have explored through a special confor-
mally flat (GWS),,(n > 3) space having a special type of semi-symmetric non-metric
connection and draw the inference that it is a subprojective manifold and can be
isometrically immersed in Euclidean space as a hypersurface under certain condition.

2. (GWS),, WITH SPECIAL TYPE OF SEMI-SYMMETRIC NON-METRIC CONNECTION

Consider the symmetric endomorphism L of the tangent space at each point of
(GWS),, corresponding to the Ricci tensor, that is,

g(LX,Y) = S(X,Y). (8)

If we put Y =V = ¢; in (1) where {e;}(1 < i < n) is an orthonormal basis of
the tangent space at each point of the manifold and summing over i(1 < i < n) we
obtain:

(VxS)(Z,U) = A1(X)S(Z,U)+ Bi(2)S(X,U) + B1(U)S(Z, X)
H(n — 1) A2(X) + 2B5(X)]g(2. V)
+(n = 2)B2(Z)g(X,U) + (n— 2)B2(U)g(Z, X)
+B1(R(X,Z2)U) + B1(R(X,U)Z). (9)
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Next, contracting (9) with respect to Z and U, we have
X(r) = Ai(X)r +45(X, Xp1) + n(n — 1)[A2(X) + 4B2(X)). (10)

Thus in a generalized weakly symmetric manifolds (GWS),,(n > 3) the 1-forms are
related by (10). N
A semi-symmetric non-metric connection V is defined by Agashe Chafle [[2]] as:

VyZ =VyZ+ A(2)Y (11)

for all vector fields X, Y. N
_ Let us denote the curvature tensors with respect to the connection V and V by
R and R respectively. Then by (11) we have

R(Y,Z,U,V) = R(Y,Z,U,V) + a(Y,U)g(Z,V) — a(Z,U)g(Y,V)  (12)
where a is a tensor field of type (0,2) given by
Y, Z) = (Vy A1) (Z) — A(Y)AL(Z). (13)
Also by (11) we have
(Vy A1)(2) = (Vy A1)(2) — Al(Z) Ar(Y). (14)

Hence it follows that N
a(Y,Z) = (VyA)(2). (15)

Now from (4) we have for (GWS),
(VxR) (v, 2,0,v)
= A(X)R(Y, Z,U, V) + B|(Y)R(X, Z,U,V)
+B{(Z)R(Y,X,U, V) + B(U)R(Y, Z,X,V)
+BI(V)R(Y, Z,U,X) + A2(X)G(Y, Z,U, V)
+By(Y)G(X, Z,U, V) + Bo(Z)G(Y, X, U, V)
+By(U)G(Y, Z, X, V) + Bo(V)G(Y, Z,U, X). (16)

< ~
(

Now using (11) we get

R(Y,Z)U = R(Y, Z)U + a(Y,U)Z — a(Z,U)Y. (17)
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Therefore using (17) in (16) we get
(%Xﬁ) (Y,Z,U,V) = (VxR)(Y,Z.UV

( a(Z,U)g(Y, V)]
+B1(Y)[a(X,U)g(Z,V) — a(Z,U)g(X, V)]
+B1(2)[aY, U)g(X, V) — a(X,U)g(Y, V)]
+B1(U)[eY; X)g(Z,V) — a(Z, X)g(Y, V)]
+B1(V)[aY, U)g(Z, X) — (2, U)g(Y, X)].  (18)

Proposition 1. If the vector field associated to the 1-form Ay is reccurent, then
a(Y,U)=0.

Theorem 1. If the 1-forms Ay, By, D1 satisfies the relation
Al(XAl) —|—3Bl(XA1) =0 (19)

where X 41 is a vector field associated to the 1-form Ay, then [(GWS)n, V] reduces
to (GWS),, V] .

Proof. From 18, [(GWS)y, V] and [(GWS),, V] will be equivalent if the following
relation holds:

A(X)[a(Y,U)g(Z,V) —a(Z,U)g(Y, V)]
+B1(Y)[a(X,U)g(Z,V) — a(Z,U)g(X, V)]
+B1(2)[a(Y,U)g(X,V) — a(X,U)g(Y, V)]
+B1(U)[a(Y, X)g(Z, V) — a(Z, X)g(Y, V)]
+B1(V)[a(Y,U)g(Z, X) — a(Z,U)g(Y, X)]
= 0. (20)
Substituing X = Z =U =V = v in 20 we have
[A1(Xa1) + 3B1(Xa1)][e(Y, X)g(X, X) — a(X, X)g(Y, X)] = 0. (21)

Thus it is clear from 21 that [(GWS),, V] and [(GWS),, V] are equivalent if
(19) holds.

Next, contracting (16) and (17) we have

(Vx8)(Z,U) = A(X)S(Z,U)+ Bi(R(X, Z)U)
+B1(Z2)S(X,U) + B, (U)S(Z, X)
—B1(R(U,X)Z) + As(X)(n — 1)g(Z,U)
+B2(X)g(Z,U)
+B2(X)g(Z,U)

U)+(n—
U)+(n—
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S(Y,Z) = S(Y, Z) = (n = Da(Y, 2). (23)
Substituting Z = U = X 41 we obtain
(VxS)(Xa1, Xa1) = A1(X)S(Xa1,Xa1) +2B1(R(X, Xa1)Xa1)

+2B1(X41)S(X, X 41) + Ag(X)(n — 1)g(X a1, Xa1)
+2B2(X)g(Xa1, Xa1) + 2(n — 2) B2(Xa1)g(X, Xa1)(24)
Now using (17) and (23) we have
(Vx9)(Xa1, Xa1) = A(X)[S(Xa1, Xa1) — (n— Da(Xa1, Xa1)]
+231 [R(X XAl)XAl + Oé(X XAl)XAl — Oz(XAl, XAl)X]
+2B1(X41)[S(X, X41) — (n — 1)a(X, X 41)]
+[A2(X)(n — 1) +2B2(X)]g(X a1, Xa1)
+2(n — 2)B2(Xa1)9(X, Xa1) (25)
which by using (9) reduced to
(VxS)(Xa1, Xa1) = (VxS)(Xa1, Xa1) — [(n — 1)A1(X) + 2By(X)]o((X a1, Xa1)
“9(n — 2) By (Xa1)( X, Xa1). (26)

Theorem 2. In (GWS),(n > 3) with 1-forms (A1, B1, B1, A2, Ba, By) the covariant
derivative with respect to the non-metric connection V of the associated Ricci tensor
S satisfy the relation (26).

The subject of this section is about a Riemannian manifold admitting a semi-
symmetric non-metric connection whose torsion tensor 7" is given by (5) and whose
curvature tensor R and the torsion tensor T satisfy (6) and (7) respectively. Then,
from (5), we get by contracting over X

(CIT)(Y) = (n = )AL (Y). (27)
From (27), it follows that
(VXCIT)(Y) = (n— 1)(VxAp)(Y). (28)
Now contracting (7) and using (27) we have:
(VxCIT)(Z) = (n — 1)AL(X)AL(Z) + (2n — 3)AL(Z)B1(X) — (n — 2)A1(X)B1(2).
Now using (28) in (29) we get

(2n — 3)
n—1

(VxA)(Z) = A\(X)A1(Z) +
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Hence from (15) it follows that

a(X, Z) = A1(X)AL(Z) + (2:__ 13)A1(Z)B1(X) - (Z = ?Al(X)Bl(Z). (31)
Now from (12) we have
R(X,Y)Z = R(X,Y)Z 4+ (X, Z)Y — a(Y, Z)X. (32)
Since R(X,Y)Z = 0 so from (32) we get
R(X,Y)Z = (Y, Z)X — a(X, Z)Y. (33)

On account of the relation (31) we can write (33) as

RxVZ = 4+ E=Da@mm - R amm@ix
a2+ D 42800 - 2D x0u2im)

Now contracting (34) we obtain
SY,Z) = =(n=1)A1(Y)A1(Z) — (2n = 3) AL (Z) B1(Y) + (n = 2) A1 (Y) B1(Z). (35)
Again contracting (35), we get a scalar curvature as

r = ( l)Al(XAl) (2n — 3)A1(X31) + (’I’L — 2)A1 (XBI)
= —(n—1)A(Xa1+ Xp1) (36)

where 77 and (; are vector fields defined by (4)
Now using the symmetric property of Ricci tensor S we have from (35) we have

S(Y.Z) — S(Z,Y) =0
(n—D[AL(Y)B1(Z) — Ai(Z)B1(Y)] = 0
A1(Y)Bi1(2) = A1(2)B1(Y). (37)

Therefore it follows that

A1(X) = 0By (X) (38)
where ¢ is a non-zero scalar function.By (38), (34) can be written as
R(X,Y)Z = [0*B(Y)Bi(Z)+ (2:__ 13) oBy(Z)B1(Y) — (Z_ i)aBl(Y)Bl(Z)]X
—[02B1(X)B1(Z) + (2:__ 13) oB1(Z) By (X)
- (Z : ? oB1(X)B1(2)]Y. (39)
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Hence, we have

REY.ZU) = pBB2) + 2D op2)8,0) - U= Dop, (v)By2)0(x.0)
[0®By(X)By(Z) + (2:_‘ 13) 0By (Z)Bi(X) (Z = f) 0B, (X)By(2)]g(Y, U).
Putting U = X1 we have
R(X.Y.ZXp) = oBi(X)B(YV)Bi(2)]o+ 208 122
0By (X) By (Y) By (2)[o + (2:__ 13) -2
) (40)
Hence we get from (40) we get
Bi(R(X,Y)Z) = 0. (41)

Substituing (41) in (9) we get

(VxS)(2,U) A1(X)S(Z,U) + B1(Z)S(X,U) + B1(U)S(Z, X)
+[(n = 1)A2(X) + 2B2(X)]9(Z, U)

+(n = 2)B2(2)9(X, U) + (n = 2) B2(U)g(Z, X)
= A(X)S(Z,U)+ B:i(2)S(X,U) + B1(U)S(Z, X)

+A%(X)g(Z,U) + B*(Z)g(X,U) + B*(U)g(Z, X) (42)

where A%2(X) = (n — 1)A2(X) + 2B2(X), B%(Z) = (n — 2)B2(Z), B3(U) = (n —
2)By(U).

Theorem 3. Every (GWS),, with 1 — forms (A1 B, A2, Bs) reduces to (GWRS),, with
1 — forms (A1,B1, D1, A%, B%, D?) under the non metric connection V  given by (11) and
the curvature tensor R and torsion tensor T are given by (6) and (7) respectively.

Also due to (38) we have
B1(X) = A (X). (43)

Again using (43) in (30) we get

@xanz) = 4@+ 2D azs - C22axs02)
= 1+ 222 a0 42)
= [1+9]A(X)A(Z). (44)
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Hence from (44) it is observed that the associated 1-form A; is closed and thus it also
follows that the 1-form Bj is closed. Agashe and Chafle [2] proved that if a Riemannian
manifold (M™, g)(n > 3) admits a semi symmetric non-metric connection whose curvature
tensor vanishes, then the manifold is projectively flat and hence a manifold of constant scalar
curvature 7 is non-zero. Moreover as A; is non-zero so from (36), the scalar curvature r is
non-zero. Assembling all these, we state the following theorem:

Theorem 4. If a (GWS),(n > 3) admits a semi-symmetric non-metric connection whose
torsion tensor T is given by (5) and whose curvature tensor R and torsion tensor T satisfy
(6) and (7) respectively, then the manifold is of constant scalar curvature whose associated
1-forms A1, By are closed.

Again from (17), using Bianchi’s 1st identity we can write

R(Y,Z)U + R(Z,U)Y + R(U,Y)Z

(Y, U)Z — a(Z,U)Y] + [a(Z,Y)U — a(U,Y)Z] + [a(U, Z)Y — a(Y, Z)U]
(Y, U)Z — (U, Y)Z] + [a(Z,Y)U — (Y, Z)U] + [a(U, Z)Y — a(Z,U)Y]

= dA(Y,U)Z 4+ dA(Z,Y)U + dA (U, Z)Y. (45)

Now since by the above theorem A; is closed so dA; = 0 and thus we arrive at the
following corollary

Corollary 5. If a (GWS),(n > 3) admits a semi-symmetric non-metric connection whose
torsion tensor T is given by (5) and whose curvature tensor R and torsion tensor T sat-
isfy (6) and (7) respectively, then the curvature tensor R satisfy Bianchi’s 1st identity i.e.
R(Y,Z)U + R(Z,U)Y + R(U,Y)Z = 0.

3. SPECIAL CONFORMALLY FLAT (GWS),(n > 3) AND THE CASE OF A SPECIAL TYPE OF
SEMI-SYMMETRIC NON-METRIC CONNECTION

The notion of a special conformally flat manifold which generalises the concept subprojective
manifold was studied by Chen and Yano [[3]]. A conformally flat manifold is called a special
conformally flat manifold if the tensor K of type (0,2) defined by

r

1
KX, Y)=—S5SX,Y)+ —————9g(X,Y 4
(X.Y) = 5 S(X.Y) 4 go g no(X.Y) (46)
can be expresssed in the form
2
K(X,Y) = =59(X.Y) +b(Vxa)(Vya). (47)

where a and b are two scalars such that a is positive. Moreover, if b is a function a then
the special conformally flat manifold is called a subprojective manifold [[4]].
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Let us consider a (GWS),(n > 3) admitting a semi-symmetric non-metric connection
whose torsion tensor 7' is given by (5) and whose curvature tensor R and torsion tensor T
satisfy (6) and (7) respectively.

Using (35) and (43) in (46) we have

K(X,Y) = 9 Y) + L (1 ) A A () (15)

2(n—1)(n—2)

Thus, we have
9 T
S — 4
S P ) “9)
Since, 7 # 0 (36), so a? is positive if r < 0.
Using (4) and (8) in (10) we find

X(r) =rA1(X) +4B1(LXp1) + n(n — 1)[A2(X) + 4B2(X)]. (50)
Again using (41) in (50) we get
X(r) = rAy(X) 4+ n(n — 1)[A2(X) 4 4B5(X)]. (51)

Now taking the covariant derivative on both sides of (49) with respect to X and using
(51) we have

A (X) £ n(n = D[Ax(X) + 4B5(X))]
2a(n —1)(n —2)
’I“Al(X) n

= D=2 2a@m g2 +iB(X)] (52)

VXG, =

which yields
2a(n —1)(n—2)

AL(X) = — = Vxa. (53)
for Ay(X) 4 4B2(X) = 0.Thus due to (49) and (53), we can express (48) as
a? a*(n —1)3(n —
KOy) == 2ox )+ 002D 6 gy vcay Oy (o0

Setting
4a%(n —1)3(n — 2

=T 0D 04y (55)
in (54) we see that (48) can be written as (47).

Thus we can conclude that the (GW.S),,(n > 3) under the above mentioned conditions
is a special conformally flat manifold provided A2(X) 4+ 4B2(X) = 0. Also by (55), b being
a function of a, the considered manifold is a subprojective manifold provided As(X) +
4B5(X) = 0. Hence, we state the following theorem.

b=

Theorem 6. If a (GWS),(n > 3) admits a semi-symmetric non-metric connection whose
torsion tensor T is given by (5) and whose curvature tensor R and torsion tensor T satisfy

(6) and (7) respectively, then the manifold is a subprojective manifold provided As(X) +
ABy(X) = 0.
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Again, we recall the [Corollary 1] of [3] which states that every simply connected subpro-
jective space can be isometrically immersed in a Euclidean space as a hypersurface. Thus,
using this corollary, we conclude the following theorem.

Theorem 7. Let (GW.S),(n > 3) be a simply connected space bearing a semi-symmetric
non-metric connection with torsion tensor T given by (5). If for such space the curvature
tensor R and torsion tensor T satisfy (6) and (7) respectively, then it can be isometrically
immersed in Euclidean space as a hypersurface, provided Ay(X) + 4B2(X) = 0.

REFERENCES

[1] A. A. Saikh and H. Kundu, On equivalency of various geometric structures, J. Geom,
DOI 10.1007/s00022-013-0200-4
[2] N. S. Agashe and M. R. Chafle, A semi-symmetric non-metric connection on a Rie-

mannian manifold, Indian J. Pure Appl. Math. 23 (1992), 399-409.

[3] B. Y. Chen and K. Yano, Special conformally flat spaces and canal hypersurfaces, To-
hoku Math. J. 25 (1973), 177-184.

[4] J. A. Schouten, Ricci Calculus, Springer, Berlin, 1954.

[5] Hulya Bagdatli Yilmaz, On weakly symmetric manifolds with a type of semi-symmetric
non-metric connection, Ann. Pol. Math. 102 (3) (2011), 301-308

[6] Tong Wu and Yong Wang, Generalized Semi-Symmetric Non-Metric Connections of
Non-Integrable Distributions, Symmetry 2021

[7] Y. Wang, Multiply warped products with a semi-symmetric metric connection. Abstr.
Appl. Anal. 2014.

[8] Y. Wang, Curvature of multiply warped products with an affine connection. Bull. Korean
Math. Soc. 50 (2013), 1567-1586.

[9] Ozgiir, C.; Mihai, A., Chen inequalities for submanifolds of real space forms with a
semi-symmetric non-metric connection. Canad.Math. Bull. 55 (2012), 611-622.

[10] K. K. Baishya and A. Biswas, Study on generaizedl pseudo (Ricci) symmetric Sasakian
manifolds admitting general connection, Bulletin of the Transilvania University of Brasov,
Series III, Maths, Informatics, Physics 12(61) (2)(2019), 233-246.

[11] K. K. Baishya, On generalized weakly symmetric manifolds, Bulletin of the Transilvania
University of Brasov, Series III, Maths, Informatics, Physics, 10 (59) (1)(2017), 31-38.

[12] K. K. Baishya and P. R. Chowdhury, Generalized weakly symmetric Kenmotsu mani-
folds, Bol. Soc. Paran. Mat. 39 (6) (2021), 211-222 doi:10.5269 /bspm.41464.

[13] A.M. Blaga, K. K. Baishya and N. Sarkar, Ricci solitons in a generalized weakly (Ricci)
symmetric D-homothetically deformed Kenmotsu manifold, Ann. Univ. Paedagog. Crac. Stud.
Math. 18 (2019), 123-136.

[14] S.V. Vishnuvardhana, and V. Venkatesha, Weakly Symmetric and Weakly Concircular
Symmetric N(k)-Contact Metric Manifolds , Mathematica Aeterna, Vol. 7, 2017, no. 1, 77 -
88.

[15] K. K. Baishya, On generalized weakly symmetric (LCS),, -manifolds, Hacet. J. Math.
Stat. 48 (2) (2019), 427 -438. doi: 10.15672/HIMS.2017.526.

113



Bikiran Das, Kanak Kanti Baishya — Non metric connection on GWS manifolds

[16] K. K. Baishya, S. Jana and F. Nurcan, On the existence of an almost generalized weakly-
symmetric Sasakian manifold admitting quarter symmetric metric connection, Journal of
Taibah University for Science 13 (1) (2019), 941-946, doi: 10.1080/16583 655. 2019 .166
3033.

[17] B. Phalaksha Murthy, and V. Venkatesha, Weakly Symmetric and Weakly Ricci Sym-
metric N(K)- Contact Metric Manifolds Admitting a Semi-Symmetric Non-Metric Connec-
tion, Journal of Computer and Mathematical Sciences, Vol.10(5),1082-1090

[18] K. K. Baishya and P. R. Chowdhury, On almost generalized weakly symmetric LP-
Sasakian manifold, An. Univ. Vest Timis. Ser. Mat.-Inform 55(2) (2017), 51-64.

[19] K. K. Baishya, P. R. Chowdhury, M. Josef & P. Peska, On almost generalized weakly
symmetric Kenmotsu manifolds, Acta Univ. Palacki. Olomuc., Fac. rer. nat., Mathematica,
55(2) (2016), 5-15.

[20] E.Cartan, Sur une classes remarquable d’espaces de Riemannian, Bull. Soc. Math.
France, 54(1926), 214-264.

[21] M.C. Chaki, On pseudo symmetric manifolds, Analele Stiintifice Ale Universitatff ” AL
I.Cuza” Din (Iasi, 33(1987), 53-58.

[22] M. C.Chaki, and T.Kawaguchi, , On almost pseudo Ricci symmetric manifolds. Tensor
68(1) (2007), 10-14.

[23] R. S. D. Dubey, Generalized recurrent spaces, Indian J. Pure Appl. Math. 10 (1979),
1508-1513.

[24] H. S. Ruse, A classification of K -spaces, London Math. Soc. 53 (1951), 212-229.

[25] L. Tamdssy, and T.Q. Binh, On weakly symmetric and weakly projective symmetric
Riemannian manifolds, Coll. Math. Soc., J. Bolyai 56 (1989), 663-670.

[26] Jaeman Kim, On almost quasi Ricci symmetric manifolds, Commun. Korean Math.
Soc., 35 (2020), 2, 603-611.

[27] Jaeman Kim, On quasi Ricci symmetric manifolds, Korean J. Math. 27(1) (2019), 9-15.
[28] M. Tarafdar, and A.A. Musa, Jawarneh, Semi-Pseudo Ricci Symmetric manifold, J.
Indian. Inst. of Science. 1993, 73, 591-596.

[29] K. Yano, and M. Kon, Structures on manifolds, World Scientific Publishing Co1984,
41.Acad. Bucharest, 2008, 249-308.

[30] A.G. Walker, On Ruse’s space of recurrent curvature, Proc. of London Math. Soc. 52
(1950), 36-54.

Bikiran Das,

Department of Mathematics,

Salesian College (Autonomous) Siliguri,
Siliguri, India

email: bikiran.math@gmail.com

Kanak Kanti Baishya,

Department of Mathematics,

Kurseong College, University of Mansoura,
Darjeeling, India

email: kanakkanti.kc@gmail.com

114



	Introduction
	(GWS)n with special type of semi-symmetric non-metric connection
	Special conformally flat (GWS)n(n>3) and the case of a special type of semi-symmetric non-metric connection

