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ON ¢-SYMMETRIC 7-CURVATURE TENSOR IN N (k)-CONTACT METRIC
MANIFOLD

In this paper we study t-curvature tensor in N(k)-contact metric manifold. We study t-¢-
recurrent, T-¢-symmetric and globally T-¢-symmetric N(k)-contact metric manifold.
Key words and phrases: contact metric manifold, symmetry.

Department of Mathematics, Kuvempu University, Shankaraghatta - 577 451, Shimoga, Karnataka, India
E-mail: gurupadavva@gmail.com(Gurupadavva Ingalahalli), prof_bagewadi@yahoo.co.in (BagewadiC.S.)

INTRODUCTION

The notion of local symmetry of a Riemannian manifold has been weakened by many au-
thors in several ways to a different extent. In the context of contact geometry the notion of
@p-symmetry is introduced and studied by Boeckx E., Buecken P. and Vanhecke L. [3] with
several examples. As a weaker version of local symmetry, Takahashi T. [13] introduced the
notion of locally ¢-symmetry on a Sasakian manifold. Generalizing the notion of ¢-symmetry,
the authors De U.C., Shaikh A.A. and Sudipta Biswas [4] introduced the notion of ¢-recurrent
Sasakian manifolds. This notion has been studied by many authors for different types of con-
tact manifolds like Venkatesha and Bagewadi C.S. [14, 15], De U.C. and Abdul Kalam Gazi [5],
Nagaraja H.G. [9] etc.

In [12] Tanno S. introduced the notion of k-nullitiy distribution of a contact metric mani-
fold as a distribution such that the characteristic vector field ¢ of the contact metric manifold
belongs to the distribution. The contact metric manifold with ¢ belonging to the k-nullity dis-
tribution is called N(k)-contact metric manifold such a manifold is also studied by various
authors. Generalizing this notion in 1995, Blair D.E., Koufogiorgos T. and Papantoniou B.J. [2]
introduced the notion of a contact metric manifold with ¢ belonging to the (k, #)-nullity distri-
bution, where k and  are real constants. In particular, if 4 = 0 then the notion of (k, y)-nullity
distribution reduces to the notion of k-nullity distribution.

In [6] Mukut Mani Tripathi and et.al. introduced the 7-curvature tensor which is a par-
ticular cases of known curvatures like conformal, concircular, projective, M-projective, W;-
curvature tensor(i = 0,...,9) and W -curvature tensor(j = 0,1). Further, in [7,8] Mukut Mani
Tripathi and et.al. studied T-curvature tensor in K-contact, Sasakian and Semi-Riemannian
manifolds. Later in [10] the authors studied some properties of T-curvature tensor and they
obtained some interesting results.

Motivated by all these work in this paper we studied the ¢-symmetric T-curvature tensor
in N (k)-contact metric manifold.
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1 PRELIMINARIES

A (2n + 1)-dimensional differential manifold M is said to have an almost contact structure
(¢, ¢, n) if it carries a tensor field ¢ of type (1,1), a vector field ¢ and 1-form 7 satisfying

P =-I1+1®¢ n@)=1 noe=0, @Z=0. (1)

Let ¢ be a compatible Riemannian metric with almost contact structure (¢, ¢, 7) such that,
8(9X, ¢Y) = g(X,Y) —n(X)n(Y),
89X, Y) = —g(X, 9Y),  &(X,¢) = n(X). (2)
where X, Y are vector fields defined on M. Then the structure (¢, {, 7, g) on M is said to have
an almost contact metric structure and the manifold M equipped with this structure is called
an almost contact metric manifold [1]. An almost contact metric structure (¢, &, 7, g) becomes
a contact metric structure if for all vector fields X, Y on M we have d(X,Y) = ¢(X, ¢Y).
Given a contact metric manifold (M, ¢, ¢, 7, g), we define a (1,1) tensor field h by h = %Lgo,
where L denotes the Lie differentiation. Then / is symmetric and satisfies hgp = —@h. Also we
have Tr.h = Tr.9ph = 0 and h¢ = 0. Moreover, if V denotes the Riemannian connection on M,
then the following relation holds
VxC = —¢X — ¢phX. ©)
For a contact metric manifold M(¢, ¢, 7, g) the (k, u)-nullity distribution is
p—Nplk )
={ZecTyM:R(X,Y)Z =k[g(Y,2)X —g(X,2)Y] + u[g(Y,Z)hX — g(X, Z)hY]},
for all vector fields X,Y € T,M, where k, u are real numbers and R is the curvature tensor.
Hence if the characteristic vector field ¢ belongs to the (k, t)-nullity distribution, then we have
R(X,Y)¢ = kln(Y)X = n(X)Y] + p[n(Y)hX — n(X)hY]. 4)

Thus a contact metric manifold satisfying (4) is called a (k, u)-contact metric manifold. In
particular, if 4 = 0, then the notion of (k, )-nullity distribution reduces to the notion of k-
nullity distribution introduced by Tanno S. [12]. In a (k, #)-contact metric manifold [11] the
following relations hold:
W=(k-1)¢* k<1,
(Vx@)Y = g(X+hX,Y)§ —y(Y)[X +hX],
R(E, X)Y =k[g(X,Y) —n(Y)X] + pu[g(hX,Y)& —n(Y)hX],
n(R(X,Y)Z) = k[g(Y, Z)n(X) — (X, Z)n(Y)] + p[g(hY, Z)y(X) — g(hX, Z)n(Y)],
S(X,¢) = 2nkn(X),
S(X,Y) =[2(n = 1) = np|g(X,Y) + [2(n — 1) + p|g(hX, Y)
+ [2(1—n) +n2k+ w)n(X)n(Y), n>1,
r=2n2n—2+k—nyj,
S(¢X, pY) = S(X,Y) — 2nkn(X)n(Y) —2(2n — 2+ u)g(hX,Y),
where S is the Ricci tensor of type (0,2), Q is the Ricci operator, that is, S(X,Y) = g(QX,Y)

and r is the scalar curvature of the manifold. From (2), it follows that

(Vxn)Y = g(X+hX, ¢Y).
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The k-nullity distribution N (k) of a Riemannian manifold M is defined by
p— Np(k) ={Z € T,M:R(X,Y)Z =k[g(Y,Z)X —g(X,Z)Y]},
k being a constant. If the characteristic vector field { € N(k), then we call a contact metric

manifold an N(k)-contact metric manifold. In N(k)-contact metric manifold the following
relations hold [5]:

W=(k-1)¢? k<1,
(Vx@)Y = g(X +hX,Y)& —n(Y)[X + hX],
R(Z, X)Y = k[g(X,Y)E —n(Y)X],

S(X,8) = 2nky (X), ©

S(X,Y) =2(n—1)g(X,Y) +2(n—1)g(hX,Y) + [2(1 — n) + 2nk|ly(X)y(Y), n>1, (6)

QX =2(n—1)X+2(n—1)hX + [2(1 — n) + 2nk|n(X)¢, n>1, (7)
r=2n2n—-2+k|,

S(9X, 9Y) = S(X,Y) — 2nkn(X)n(Y) —4(n —1)g(hX,Y), (8)

(Vxn)Y = g(X+hX, ¢Y).

Definition 1. An N(k)-contact metric manifold M is said to be locally ¢-symmetric if
¢*(VwR)(X,Y)Z) =0

for all vector fields X,Y,Z, W, which are orthogonal to ¢.

This notion was introduced by Takahashi T. [13] for Sasakian manifolds.

Definition 2. An N(k)-contact metric manifold M is said to be ¢-symmetric if
9> ((VwR)(X,Y)Z) =0

for all arbitrary vector fields X,Y,Z, W.

Definition 3. An N(k)-contact metric manifold M is said to be locally T-¢-symmetric if

P(VwT)(X,Y)Z) =0
for all vector fields X,Y,Z, W, which are orthogonal to ¢.

Definition 4. An N(k)-contact metric manifold M is said to be ¢-recurrent if and only if there
exists a non zero 1- form A such that

¢*((VwR)(X,Y)Z) = A(W)R(X,Y)Z

for all vector fields X,Y,Z,W. Here X,Y,Z, W are arbitrary vector fields which are not neces-
sarily orthogonal to ¢.

If the 1-form A vanishes identically, then the manifold is said to be a locally ¢-symmetric
manifold.

Definition 5. An N(k)-contact metric manifold M is said to be T-¢@-recurrent if and only if
there exists a non zero 1-form A such that

¢ (Vw1 (X, Y)Z) = AW)T(X,Y)Z,

for all vector fields X,Y,Z,W. Here X,Y,Z, W are arbitrary vector fields which are not neces-
sarily orthogonal to ¢.
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The T-curvature tensor [7] is given by
T(X,Y)Z =aoR(X,Y)Z +11S(Y, Z2)X + a2S(X, Z)Y +a3S(X,Y)Z + a48(Y, Z)QX
+a59(X, Z)QY +a6g(X,Y)QZ +ay[g(Y,Z)X — g(X, 2)Y],
where ay, . . ., a7 are some smooth functions on M. For different values of ay, . . ., a7 the T- curva-
ture tensor reduces to the curvature tensor R, quasi—conformal curvature tensor, conformal cur-
vature tensor, conharmonic curvature tensor, concircular curvature tensor, pseudo-projective

curvature tensor, projective curvature tensor, M-projective curvature tensor, W;-curvature ten-
sors (i =0,...,9), W]?"-curvature tensors (j = 0,1).

©)

2 T-@-RECURRENT N (k)-CONTACT METRIC MANIFOLD

In this section, we define T-¢-recurrent N (k)-contact metric manifold by
¢*(VwT)(X,Y)Z) = AW)T(X,Y)Z
for all vector fields X, Y, Z, W. By virtue of (1), we have
~(VwT)(X,V)Z + (T ) (X, Y)Z)E = AW)T(X, Y)Z. (10)
By taking an innerproduct with U, then we get
(VWD) (X, Y)Z,U) +n(VwT)(X,Y)Z2)g(¢, U) = A(W)g(r(X, Y)Z, U). (1)
Let{e;:i=1,2,...,2n+ 1} be an orthonormal basis of the tangent space at any point of the
manifold. Putting X = U = ¢; in (11) and taking summation over i, 1 < i < 2n 4 1, by virtue
of (11), we obtain
— a0+ 2n+1)ay + ax + a3} (VwS)(Y, Z) — [ag + 2naz|(Vwr)g(Y, Z)
—asg((VwQ)Y, Z) —aeg((VwQ)Z,Y) + aon((VwR)(E,Y)Z) + a1 (VwS)(Y, Z)
+a2(VwS)(E, Z)n(Y) +a3(VwS) (Y, 8)n(Z) + asg(Y, Z)n((VwQ)Z) (12)
+as1(Z)n(VwQ)Y) +aen(Y)1((VwQ)Z) + a7 (Vwr)[g(Y, Z) — n(Y)5(Z)]
= AW)[[ap + (2n + 1)ay + ax + a3 + as + ag|S(Y, Z) + [ag + 2naz|rg(Y, Z)].
Putting Z = ¢ in (12) and simplifying, we get
— lao + 2nay + a + a3](Vw S)(Y, ¢) — [as + 2naz|(Vwr)n(Y)
—a68((VwQ)Z,Y) +a3(VwS)(Y, ¢) (13)
= AW)n(Y)[[ao + (2n + 1)ay + ax + as + as + ag)2nk + [ag + 2nayz]r].

We know that
(VwS)(Y,&) = VwS(Y,&) — S(VwY, &) — S(Y, V). (14)
By using (3), (5) in (14), we have
(VwS)(Y, &) =S(Y, W) + S(Y, phW) — 2nkg(Y, pW) — 2nkg(Y, phW). (15)

Substituting (15) in (13), we obtain
— [ap + 2nay + ap + agl{S(Y, pW) + S(Y, phW) — 2nkg(Y, oW) — 2nkg(Y, phW)}
— [ag + 2na; [ (Vwr)n(Y) (16)
= lag+ (2n+ 1)ay + ap + a3 + as + ag|2nk A(W)n(Y) + [ag + 2naz|[rA(W)n(Y).
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Replacing Y by ¢Y in (16), we have
— [ao + 2nay + ax + as|{S(@Y, oW) + S(@Y, phW)

17
— 2nk[g(@Y, oW) + &Y, phW)]} = 0. )

If [ap + 2nay + ay + ag] # 0, then by virtue of (1) and (8) in (17), we obtain
S(Y, W) = [2nk —2(n — 1)(k — 1)]g(Y, W) 4+ 2(n — 1)(k — )7 (Y)n (W) 18)

+ [2nk +2(n —1)(k —1)]g(Y,hW) — [2nk +2(n — 1) (k — 1)]n(Y)n(hW).
Replacing in place W as hW in (18), we get
g(Y,hW) = n(k = 1)g(Y, W) — n(k — 1)p(¥)y(W). (19)
By substituting (19) in (18), we get
S(Y,W) = [2nk +2(n — 1)*(k — 1) + 2n%k(k — 1)]g(Y, W)
+[=2(n — 1)*(k = 1) = 2n%k(k — 1)]7 (Y)n(W).
Hence we state the following

Theorem 1. A t-¢-recurrent N(k)-contact metric manifold is an n-Einstein manifold with
—[ag + 2nay + ap + ag) # 0.
Now from (10), we have
(Vwt)(X,Y)Z = n((Vw)(X, Y)Z)E — AW)T(X, Y)Z, (20)
from (20) and the second Bianchi identity, we get
(VwT)(X,Y)Z + (VxT)(Y,W)Z + (VyT)(W,X)Z
— (VWD) (X, V)2)E + n((Vx) (Y, W)Z)E +((VyD)(W,X)Z)E  (2D)
—{AW)T(X,Y)Z + A(X)T(Y, W)Z + A(Y)T(W,X)Z}.
From (21), we get
AWIn(t(X,Y)Z) + A(X)n(t(Y,W)Z) + A(Y)n(t(W,X)Z) =0. (22)
By using (9) in (22), we obtain
A(W){aoklg(Y, Z)n(X) = &(X, Z)n(Y)] + a1y (X)[2(n — 1
+ 21 —n) + 20kl (V) (2)] + a2y (Y)[2(n —1)g(X, Z) +2(n — 1)g(hX, Z)
+ 21— n) + 20kl (X)(Z)] + a3n(Z)[2(n — 1)g(X, Y) +2(n — 1)g(hX,Y)
+ [2(1 — n) + 2nkln(X)n(Y)] 4 2nkasg(Y, Z)n(X) + 2nkasg(X, Z)n(Y)
+2nkasg (X, Y)11(Z) + a7[g(Y, Z)n(X) = &(X, Z)n(Y)]} + A(X){aoklg(W, Z)n(Y)
= 8(Y, Z)n(W)] +ap(Y)[2(n = 1)g(W, Z) +2(n = 1)g(hW, Z)
+ 21 = n) + 20kl (W)y(2)] + azn(W)[2(n — 1)g(Y, Z) +2(n — 1)g(hY, Z)
+ 21 = n) + 2nk]n (V)7 (2)] + a3y (Z)[2(n = 1)g (Y, W) +2(n — 1)g(hY, W) (23)
+ 21 — n) + 2nkln(Y)n(W)] + 2nkayg(W, Z)n(Y) + 2nkasg(Y, Z)n(W)
+ 2nkasg (Y, W)y (Z) + az[g(W, Z)n(Y) = 8 (Y, Z)n(W)]} + A(Y){aok[g(X, Z)n(W)
—8W, Z)n(X)] + ap(W )[2(1’1 —1)8(X,Z) +2(n = 1)g(hX, Z)
+ [2(1 = n) + 2nk]n (X)n(Z)] + a2y (X)[2(n = 1)g(W, Z) +2(n —1)g(hW, Z)
+ [2(1 = n) + 2nkln(W)y(2)] + a3 (2)[2(n — 1)g(W, X) +2(n — 1)g(hW, X)
+ [2(1 — n) + 2nklp(W)n(X)] + 2nkasg(X, Z)n(W) + 2nkasg(W, Z)n(X)
+ 2nkagg (W, X)11(Z) + a7[8(X, Z)n(W) — g(W, Z)n(X)]} = 0.

Hg(Y,Z) +g(hY, Z)}

X,
+
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Putting Y = Z = ¢; in (23), we get

AW)n(X)[(2n — 1)(aok + ray) 4+ 2nay[2(n — 1) + k| + [2nk +2(n — 1)]ay
+ 2nklaz + (2n 4+ 1)ag + 2a5 + a¢)| + A(X)n(W)[—(2n — 1)(agk + ray)
+a12(n — 1) + k] + 2nay[k + 2(n — 1)] 4 2nk[as + 2a4 + (2n + 1)as + ag|]
[+ 03] 2(1 — ) + 20k A (X) (W) +2(n — D)ar AR (W)
+2(n —1)a A(hWW)n(X) + [2(n — 1)ag + 2nkag] A(E)g(W, X)
+2(n —1)asA(g)g(hW, X) = 0.

(24)

Putting X = ¢ in (24) and simplifying, we obtain

AW)[(2n —1)(aok + ray) +2na12(n — 1) + k] + ax[2nk 4+ 2(n — 1)]
+ 2nklaz + (2n + 1)as + 2a5 + ag]] + A(E)n(W)[—(2n — 1)(aok + ray)
+ax[2(n —1)(2n — 1) + 4nk] + 4nklay + a3 + a4 + ag| + 2nk(2n + 1)as|
+2(n —1)a A(hW) = 0.

(25)

Replacing W by hW in (25), we obtain
2(n—1)ax(k—1)

A(RW) = [A(W) = A(E)n(W)], (26)

where
L = (2n —1)(apk + ray) + 2na1[2(n — 1) + k| + ax[2nk +2(n — 1)]
+ 2nklas + (2n + 1)ay + 2as5 + ag.
Substituting (26) in (25), we get

_ —IML—E]

AW) = —=—HA@n), @)

where
M = —(2n —1)(agk + raz) + az[2(n — 1)(2n — 1) + 4nk]
+ 2nk[2a1 + 2a3 + 2a4 + (2n + 1)as + 2a¢],
E=4(n—1)%a3(k —1).

Here A(Z) = g(E,p), p being the vector field associated to the 1-form A, that is, (X, p) =
A(X). Hence we state the following

Theorem 2. In a T-¢-recurrent N (k)-contact metric manifold the characteristic vector field ¢
and the vector field p associated to the 1-form A are codirectional and the 1-form A is given in
(27).

3 T-¢-SYMMETRIC N (k)-CONTACT METRIC MANIFOLD

In this section we define T-¢-symmetric N (k)-contact metric manifold by
P (VwT)(X,Y)Z) =0

for all vector fields X, Y, Z, W, which are orthogonal to ¢. By using (6), (7) in (9), we get
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T(X,Y)Z = aoR(X,Y)Z + a12(n — 1)g(Y, Z)X + [2(1 — n) + 2nk|n(Y)n(Z2)X
+2(n—1)g(hY,2)X] +ax[2(n —1)3(X,Z2)Y +2(n —1)g(hX,2)Y
+ 201 = 1) + 20K (X)0(2)Y] + as[2(n — 1)(X, Y)Z +2(n = 1)g(hX, Y)Z
+ [2(1 —n) + 2nkln(X)n(Y)Z] + a4g(Y, Z)[2(n — 1) X + 2(n — 1)hX (28)

+ 21 = n) + 2nk)n(X)E] + as¢(X, Z)[2(n —1)Y + 2(n — 1)hY

+2(1 = n) + 2nkln(YV)E] + asg(X, Y)[2(n —1)Z +2(n — 1)hZ

+ [2(1 = n) + 2nk]y(2)&) + azr[g(Y, Z2)X — g(X, Z)Y].

Differentiating (28) with respect to W, we obtain

(VwT)(X,Y)Z = ag(VWwR) (X, Y)Z + a1 [[2(1 — n) + 2nk]{g(Y, Vw{)n(Z)X
+8(Z, Vwg)n(V)X} +2(n —1)g((Vwh)Y, Z)X] + az[2(n — 1)g((Vwh)X, Z)Y
+ [2(1 —n) +2nk[{g(X, Vw&)n(2)Y + g(Z, Vw&)n(X)Y}]
+a32(n = 1)g(Vwh)X,Y) + [2(1 — n) + 2nk[{g(X, Vw)n(Y) +8(Y, Vwe)n(X)}Z
+as8(Y, Z)[2(n = 1)(Vwh)X + [2(1 — n) + 2nk[{g(X, Vw{)E + n(X)Vw(}]
+as8(X, Z)[2(n — 1)(Vwh)Y + [2(1 — n) + 2nk]{g(Y, Vw¢)¢ +1(Y)Vw}]
+a68(X, Y)[2(n — 1)(Vwh)Z + [2(1 — n) + 2nk|{g(Z, VwE)¢ + 1(Z)Vwi}]
+a7(Vwr)[g(Y, Z2)X — g(X, 2)Y].

(29)
+[2
+[2

We assume that all vector fields X, Y, Z, W are orthogonal to ¢, then we have
(VwT)(X,Y)Z = ao(VwR)(X, Y)Z + asg (¥, Z)[2(n — 1){(1 — K)g(W, pX)
+8(W, hoX)}¢ + [2(1 — n) + 2nk]{—g(X, oW) — g(X, phW)}¢]
+a58(X, Z)[2(n = D{(1 = k)g(W, ¢Y) + (W, hpY) }¢ + [2(1 — n) + 2nk]{ =g (Y, pW)
—8(Y, phW)}Z] + aeg (X, Y)[2(n — D{(1 = k)g(W, 9Z) + g(W, h9Z)}T
+ 20 —n) +2nk{—g(Z, W) — g(Z, phW)}C] + a7 (Vwr)[g(Y, Z) X — g(X, Z)Y].

Applying ¢? on both sides of the above equation, we have
P (VwD)(X,Y)Z) = a0g*(VWR)(X,Y)Z) + a7(Vwr)[3(Y, 2)9* X — g(X, Z)¢?Y].
Hence we state the following

Theorem 3. Let M be an N (k)-contact metric manifold. If any two of the following statements
holds, then the remaining statement holds

1) M is locally T-¢-symmetric,
2) M is locally ¢-symmetric,

3) either a; = 0 orr is constant.

4 GLOBALLY T-@-SYMMETRIC N (k)-CONTACT METRIC MANIFOLD

In this section, we define globally T-¢-symmetric N (k)-contact metric manifold by

P*(VwT)(X,Y)Z) =0 (30)
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for all vector fields X, Y, Z, W, which are arbitrary vector fields. By (1) and (30), we obtain

—(VwD)(X,Y)Z) +1((VwT)(X,Y)Z)¢ = 0. (31)
By taking an innerproduct with U in (31), we have
—8((VwT)(X, Y)Z), U) + 3 ((VwT)(X,Y)Z)g(¢, U) = 0. (32)
Let{e;:i=1,2,..., 2n + 1} be an orthonormal basis of the tangent space at any point of the
manifold. Putting X = U = ¢;, in (32) and taking summation over i, 1 <i < 2n + 1, we get
—8((VwT)(ei, Y)Z), i) +1((VwT)(ei, Y) 2)g (8, e) = 0. (33)

By using (29) in (33) and simplifying, we get
—ao(VwS)(Y, Z) — (2nay + az +a5)[2(n = D{(1 = k)g(W, Y )1 (Z) + (W, heY)n(2)
+1(Y)g(h(oW + hW), Z)} + [2(1 — n) + 2nk[{—g (oW, Y)1(Z) — g(Y, phW)1(Z)
=1 (Y)g(¢W, Z) = (Y)g(9hW, Z)}] — (a3 +a6)[2(n = 1){=(1 = k)g(¢W, Z)5(Y)
= 8(@hW, Z)y(Y) +1(Z)g(h(9W + ¢hW), Y)} + [2(1 —n) +2nk]{—g(¢W, Z)y(Y)
—8(Z, phW)n(Y) = 1(Z)g(¢W,Y) — n(Z)g(9hW, Y)}] —2naz(Vwr)g(Y, Z)
+aon (VwR)(E,Y)Z) +a2[[2(1 — n) + 2nkl{ =g (9 W, Z)5(Y) — g(¢hW, Z)y(Y)}  (34)
+2(n = 1)g(h(W + ¢hW), Z)i(Y)] + as[2(n — 1)g(h(¢W + ¢hW), Y)5(Z)
+[2(1 = n) + 2nk[{=g (oW, Y)1(Z) — g(9hW, Y)3(Z)}]
+asn(Z)[2(n = D{(1 = k)g(W, ¢Y) + (W, hoY)} + [2(1 — n) + 2nk[{—g(¢W,Y)
—8(Y, ohW)}] + asn(Y)[[2(1 — n) + 2nk[{—g(9W, Z) — g(Z, phW)}
+2(n = D{(1 = Kk)g(W, 9Z) + (W, hoZ)}] + (Vwr)az[g(Y, Z) = n(Y)y(2)] = 0.
Putting Z = ¢ and using the condition
(VwS)(Y, &) = S(Y, oW) + S(Y, phW) — 2nkg(Y, W) — 2nkg(Y, phW),
in (34) we obtain
—aoS(Y, W) + [[2nk — 2(n — 1) (k — 1)]ag + [2nay + az + ae][2(1 — n) + 2nk]
200 = 1)(1 — K)2nay + as]Jg(Y, W) + 201 — 1) (k — 1)[ag + 210, + 2]
— [2nay 4+ ay + a6 [2(1 — n) + 2nk]|n(Y)n(W) + [[2nk + 2(n — 1)]ao (35)
+ [2nay +ay + ag)[2(1 — n) + 2nk] + 2(n — 1) [2nay + ay)|g(Y, hW)
—2(n = Dag[(k = 1[g(Y, W) =5 (Y)n(W)] = g(hW,Y)] =0.
Replacing W by hW in (35), we obtain
S, 1) = Z[g(Y, W) — () (W), (36)
where, E = [[2nk — 2(n — 1)]ag + [2nay + ay + a¢)[2(1 — n) + 2nk] + 2(n — 1)(ag + 2nay +ap +
ag)|(k —1) and F = [[2nk —2(n — 1)]ag — 2(n — 1)(k — 1)(ag + 2nay + ax + ag) + [2na; + ax +
a6][2(1 — n) + 2nk]]. By substituting (36) in (35), we obtain
S(Y, W) = ag(Y, W) + B (Y)n(W),
a0 OF] and p= [ﬂ_lj) N ﬂLo_EF]’
N = [[2nk —2(n —1)(k —1)]ag + [2nay + az + ag)[2(1 — n) + 2nk] +2(n — 1)(1 — k)[2nay + az]],
L = [[2nk +2(n — 1)]ag + [2nay + a + ag][2(1 — n) + 2nk] 4+ 2(n — 1)[2nay + ax + ag)],
P=[2(n—-1)(k—1)(ag+2nay + ax)— [2nay + ap + ag)[2(1 — n) + 2nk]].
Theorem 4. A globally T-¢-symmetric N (k)-contact metric manifold is an n-Einstein manifold
with ay # 0.

where a = [ 4 LL
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I'ypynaaassa Iaraaaxaaai, Baresaai L1.C. [Tpo @-cumempuunuti men3sop T-kpusuru 8 N(k)-konmakm-
HOMY mempuuHomy mHoz2o8udi // Kapmarcbki maTem. my6a. — 2014. — T.6, Ne2. — C. 203-211.

B wiit cTarTi BuBUaeThest TeH30p T-KpuBMHY B N (k)-KOHTaKTHOMY METPUMUYHOMY MHOTOBMAL. Ao-
CAIAXKYETBCSI T-@-PEKYPEHTHIIA, T-@-CUMETPUYHMIT i TA0barBHO T-@-cumeTpudnmit N (k)-KOHTaKT-
HIA MeTPUYHIIA MHOTOBHMA.

Kntouosi cnosa i ppasu: KOHTAKTHMIL METPMIHII MHOTOBMA, CUMETpisL.

I'ypynaaassa Muraraxaaan, BareBaam 11.C. O @-cummempuueckom mensope T-kpususnvl 8 N (k)-koH-
MaKmHom mempuueckom mHozoo6pasuu // Kapmarckme marem. myba. — 2014. — T.6, Ne2. — C. 203—
211.

B 5T0l% cTaThe M3yyUaeTcst TEH30pP T-KpuBK3HbI B N (k)-KOHTAaKTHOM METPIUECKOM MHOTOO6pasui.
HccaeayeTcst T-g-peKyppeHTHOe, T-¢-CUMMETPUYecKoe U TAOBAABHO T-@-cuMmMeTpudeckoe N(k)-
KOHTAaKTHOe MeTpydecKoe MHOroobpasue.

Knwouesvie ciosa u d)pLBbl.' KOHTaKTHO€E MeTpuIeCcKoe MHOI‘OO6pa3I/Ie, CYIMMETPWSL.



