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Abstract 

Extending the work of Agashe and Chafle on semi-symmetric non-metric connection on a Riemannian manifold, 
we study the properties of hypersurfaces of a Riemannian manifold with a semi-symmetric non-metric connection. 
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I. Introduction 

Let Ai be an n-dimensional differentiable manifold immersed in an (n 1)-dimensional 
Riemannian manifold (M' j) with a differentiable immersion i : Ai n  —> M n+1 . We 
identify the image i(W) with Mn  and W is then called A hypersurface of M Th". The 
differential di of the immersion i will be in the sequel, denoted by B, so that, to a vector 
field X on W, corresponds a vector field DX on i(MN). Suppose that the metric tensor 
of the manifold M n+I  induces a metric tensor g defined by g(X, Y) = j(BX, 	BY), X and Y 
being arbitrary vector fields in W. If the Riemannian manifold kr" and Al" are both 
orientable we can choose a unique vector field N defined along W such that (BX, N) = 
0, (N, N)= 1, X being an arbitrary vector field in W. We call this vector field the unit 
normal vector field to the hypersurface M. 

Let 5 1  be an (n + 1)-dimensional differentiable manifold of Class C with a metric 
tenser 	A linear connection V is said to be a semi-symmetric non-metric connection', 
if its torsion tensor T satisfies 

f ( 1, }7) = lid-7)1-77a 	 (1) 
and 

(Vik)i7,1)=-Tr(V)k(i,2r)-1(z)j(1,9 	 (2) 

fec all fields ;1 and V in Ai"' , where E is the 1-form associated with a non-zero vector 
field p by  i.(7,0) 

It is now assumed that the Riemannian manifold (M n+i , Tr) admits a semi-symmetric 

ko-metric connection' given by 
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vi 17  = viv+TrO7P7 
	

(3) 

where V denotes the Levi—Civita connection with respect to the Riemannian metric g. 

In the present paper it is shown that if a Riemannian manifold Ai' l  admits a semi- 
symmetric non-metric connection then its hypersurface M's also admits a semi-symmetric 
nonmetric connection. Also it is shown that a hypersurface is totally geodesic with 

respect to the Riemannian connection t, if and only if it is totally geodesic with respect 
to the semi-symmetric nonmetric connection. We have derived equations of Gauss and 
those of Codazzi for this hypersurface with respect to the semi-symmetric non-metric 
connection and prove a theorem. 

2. Main results 

Denoting by (7  the connection induced on the hypersurface from V with respect to the 

unit normal N, we have2 	 • 

V Bx BY = B(tx Y)+ h(X,Y)N 	 (4) 

for arbitrary vector fields X and Y of AC, where h is the second fundamental tensor of the 
hypersurface W. 

0 
Denoting by V the connection induced on the hypersurface from V with respect to 

the unit normal N, we Have 

V Bx BY = Bit x Yji- rn(X,Y)N 	 (5) 

for arbitrary vector fields X and Y of AC, where m is a tensor field of type (0, 2) of the 
hysuperface W. 

From eqn (3), we obtain 

V Bx" =V BxBY +7e(BY)BX. 	 (6) - 

Now from eqns (4-6) we get 

,..4) 	
t 0 

8 V x YIE rn(X,Y)N = 8 V x Y)-E h(X,Y)N + r(Y)BX, 	 (7) 
'S. 

where Tr(8X)= ff(X). 

By taking tangent and normal components from both the sides of eqn (7) one gets 
0 

V x Y = :OP  x Y +r(Y)X 	 (7) 
and 

m(X,Y) = h(X,Y). 	 (9) 
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Let  xi,  )(2 , 	X„ be.  n orthonormal local vector fields in M. Then the function 

1 Pi h(Xi , X i ) is the mean curvature of Mn with respect to 11 and —I  i m(X i , X i ) is called 
PI 1=1 n 

0 

the mean curvature of At with respect to V. 

From eqns (8-9) we get the following theorems: 

Theorem 1. The connection induced on a hypersurface of a Riemannian manifold with 
setn i_syrnmetric nonmetric connection with respect to the unit normal is also a semi- 

syrnmetric non-metric connection provided the associated vector field is non-null on the 

sub- manifold. Also the mean curvature of W with respect to t coincides with that of Mn 

with respect to V . 

Theorem 2. A hypersurface is totally geodesic with respect to the Riemannian connection 

if and only if it is totally geodesic with respect to the semi-symmetric non-metric 

connection V. 

It is known that the equation of Weingarten with respect to the Riemannian 

connection V is 
V Bx N= —BHX 	 ( 10) 

tel every vector field X in AC, where H is a tensor field of type (1-1) of Mn given by 

g(HX,o. h(X,Y). 

From eqn (3) we have 

r gx N =V Ex N + ABX , 

where it(N) = 

Now from eqns (10-11) we get 

c Bx  N = —MBX (12) 

for any vector field X in Mn , where M H — XI, 1 being the unit matrix. 

Denoting the curvature tensor of M n+1  with respect to the semi-symmetric non-metric 
connection V by T? one gets, using eqns (5) and (12), 

ii(BX,BY)BZ = B(R(X,Y)Z + m(X,Z)MY — m(Y,Z)MX) 

)(X,Z)+ mOr(Y)X --rPOY,Z)1N, 	 (13) 

0 

Vithere R is the curvature tensor of the semi-symmetric non-metric connection V. 

Then by taking tangent and normal components from both the sides of (13) one gets 
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'il(BX,BY,BZ,BU)BX =' R(X,Y,Z,U)+ m(X,Z)m(Y,U)— m(Y,Z)m(X,U) 
	

(14) 

. 
'1-?.(BX, BY,  BZ,N)=IS x m)(Y,Z)—( --P y in )(X,Z)+ mOr(Y)X — x(X)Y,Z), (15) 

where s k(BX, BY, BZ, BU)= -1(1?(BX,BY)BZ, BU) and 7?(X,Y,Z,U)= g(R(X,Y)Z,U). 

Equations (14-15) are, respectively, the equations of Gauss and those of Codazzi 
with respect to the semi-symmetric non-metric connection. 

Now if we put /2 = 0 and m = kg in eqn (14), we get 

'R(X,Y,Z,U)= k 2 [g(Y,Z)g(X,U) — g(X,Z)g(Y,U)]. 	 (16) 

From (16) we get the following: 

Theorem 3. A totally umbilical hypersurface Aln  of fri n+1  with vanishing curvature tensor 
with respect to the semi-symmetric non-metric connection is of constant curvature. 
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