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Abstract

The object of the present paper is to study some types of Ricci pseudosymmetric (x, ut)-paracontact metric
manifolds whose metric admits Ricci soliton. We researched the conditions when Ricci soliton on Ricci
pseudosymmetric, concircular Ricci pseudosymmetric, Ws-Ricci pseudosymmetric, Weyly projective Ricci
pseudosymmetric and conharmonic Ricci pseudosmettric conditions on a (k, u)-paracontact metric manifold.
According to these conditions, we have evaluated the manifold to be shrinking, steady and expanding. Finally,
we have also constructed a non-trivial example of (k, u)-paracontact metric manifolds whose metric admits Ricci
soliton and found the functions for the Ricci pseudosymmetric conditions.
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1. Introduction

The study of paracontact geometry was initiated by Kaneyuki and Williams [1]. Then, Zamkovey started working on paracontact
metric manifolds and their subclasses [2]. Since many geometers interested in paracontact metric manifolds have investigated
various important properties of these manifolds, they have obtained some interesting results.

The geometry of paracontact metric manifolds can be related to the theory of Legendre foliations. One of the class of
paracontact manifolds for which the characteristic vector field &-belongs to the (i, it)-nullity condition for some real constants
k and {. Such manifolds are known as (k, it )-paracontact metric manifolds [3].

The notion of Ricci soliton wa appeared after Hamilton introduced the Ricci flow in 1982 and the self similar solutions of
such a flow is Ricci soliton [4]. According to the definition of Hamilton, a Riemannian manifold (M, g) is called a Ricci soliton
if it admits a smooth vector field V on M such that

lyg+2Ric+2Ag =0, (1

where /y is a Lie-derivative of the vector field V, Ric denotes the Ricci tensor of (M, g) and A is also an arbitrary constant.
Hence the Ricci soliton is denoted by (M, g,V, ).

A smooth vector field V is called the potential field of the Ricci soliton. A Ricci soliton (M, g,V, ) is said to be shrinking,
steady or expanding according to A < 0, A =0 or A > 0, respectively.

During the last two decades, the geometry of Ricci solitons has been the focus of attention of many mathematicians. In
particular, it has become more important after Perelman applied Ricci solitons to solve the long standing Poincare conjecture
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posed. Sharma studied the Ricci solitons in contact geometry in [5]. After then, Ricci solitons in contact metric manifolds have
been studied by various many mathematicians [6—17].

Motivated by the above studies, this paper presents Ricci pseudosymmetric paracontact (k, 1 )-manifolds whose metric is a
Ricci soliton.

2. Preliminaries

A (2n+ 1)-dimensional smooth manifold M is said to be a paracontact metric manifold if it admits a (1, 1)-type tensor field ¢,
a unit spacelike vector field &, 1-form 1 and a semi-Riemannian metric tensor g which satisfy

9°X =X —n(X)&, n(X)=g(X,8), )

g(9X,9Y) = —g(X.Y)+n(X)n(Y), no¢p =0, 3)
and

dn(X’Y):g(X7¢Y)v 4)

for all X,Y € [(TM), where I'(TM) denote the set of the differentiable vector fields on M.
In a paracontact metric manifold (M, ¢,n,&,g), we define a (1,1)-type tensor field by h = lﬁéd), where ¢ denotes the
Lie-derivative. One can easily see that / is symmetric and satisfies

hE =0, h¢ =—¢h and Trh =0, 5)
and

2hX = (L)X = Le9X — @pleX = [E,0X] - ¢[E,X]. (6)
By %, we denote the Levi-Civita connection of g, then we have

Vx€ = —9X + ohX, )

forall X e I'(TM). B N
A paracontact metric manifold M is said to be a (k, it )-space form if its the Riemannian curvature tensor R satisfies

RX,Y)§ = x{n(¥Y)X =n(X)Y} +u{n(Y)hX —n(X)hY}, ®)

for all X,Y € T'(TM), where k, u are real constant. In a (k, it)-paracontact metric manifold M>"*!(¢,& 1, g), we have

(Vx9)Y = —g(X —hX,Y)E +n(Y)(X — hX), ©)

S(X,Y) = [2(1 —n) +npulg(X,Y) + [2(n—1) + p]g(hX,Y) + [2(n — 1) +n(2x — w)|n(X)n(Y), (10)

h2:(1—|—1<)¢2, (11)
and

OX =2(1—n)+nulX +2(1 —n)+ p)hX +2(n—1) +n(2x — pu)In(X)€, (12)

where S and Q denote the Ricci tensor and Ricci operatory defined S(X,Y) = g(0X,Y).
On a semi-Riemannian manifold (M,g), for a (0,k)-type tensor field T and (0,2)-type tensor field A, (0,k + 2)-type
Tachibana tensor field Q(A, T) is defined as

OA,T)(X1,X2,.... Xi: X,Y) = =T (X Ma Y)X1, X0, ... X)) — ... = T(X1,X2,...,(X AaY)Xp), (13)
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for all X1,X>,.... X, X,Y € F(TM), where
(X/\AY)Xl :A(Y,X])X—A(X,X])Y. (14)
For a Riemannian manifold (M", g), the invariant of a concircular transformation is the concircular curvature tensor C, the

Ws-curvature, the conharmonic curvature, the conharmonic curvature tensor H, and the Weyly projective curvature tensors are,
respectively, given by

CX,Y)Z=R(X,Y)Z— n(nir_l){g(Y,Z)X —-g(X,2)Y}, (15)

W3(X,Y)Z=R(X,Y)Z+ ﬁ{g(Y,Z)QX—S(X,Z)Y}7 (16)

H(X,Y)Z=R(X,Y)Z— ﬁ{g(Y,Z)QX —g(X,2)QY +S(Y,Z)X — S(X,Z2)Y}, 17
and

P(X,Y)Z:R(X,Y)Z—ﬁ{S(Y,Z)X—S(X,Z)Y}, (18)

forall X,Y,Z € T'(TM), where R, Q and 7 denote the Riemannian curvature tensor, Ricci operatory, and scalar curvature of M",
respectively, We note that a Riemannian manifold with vanishing concircular curvature tensor is of constant curvature, that is,
the concircular curvature tensor is a measure of the failure of a Riemannian manifold to be a constant curvature. Likewise,
other tensors measure different properties of manifolds.

3. Ricci solitons on Ricci-pseudosymmetric (k, 1)-paracontact metric manifolds
Let (g,&,2) be a Ricci soliton on (k, it)-paracontact metric manifold M?"*1(¢, &, 1, g). Then, we have

(Leg)(X,Y) =g(Vx&,Y) +8(VyE,X) = g(—9X + ¢hX,Y) + g(—9Y + AV, X),
and so

(le8)(X,Y) =2g(9hX,Y). (19)
On the other hand, from equation (1), we reach at

(é(gg)(X,Y) +28(X,Y)+2A¢g(X,Y) =0,
that is,

g(ohX,Y)+S(X,Y)+Ag(X,Y) =0. (20)
This yields to Y = &,

S(X,E)+An(X) =0 or A = —2nk. Q1)

The notion of Ricci pseudosymmetric manifold was introduced by Deszcz in a Riemannian manifold [18]. Then, a geometrical
interpretation of Ricci pseudosymmetric manifolds in the Riemannian case is given in [19].

In the same way, a (&, it)-paracontact metric manifold M>"1(¢,& n, g) is called Ricci pseudosymmetric if the tensor R - §
and the Tachibana tensor Q(g, S) are linearly dependent, where

(R(X,Y)-S)(U,V) =—S(R(X,Y)U,V)—S(U,R(X,Y)V), (22)

forall X,Y,U,V € I(TM).
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Now, we suppose that (M,g,€,A) is a Ricci soliton on Ricci pseudosymmetric (k, 1t)-paracontact metric manifold
M?>*1(¢,E,n,g). Then, there is a function L; on M such that

(R(X.Y)-$)(Z,U) = Li0(g.5)(Z.U:X. ),
which implies that
S(R(X,Y)Z,U)+S(Z,R(X,Y)U) = Li{S(X \gY)Z,U) +S(Z,(X N\ Y)U)}. (23)
Setting Z = & in equation (23), we have
S(R(X,Y)E,U)+ S(R(X,¥Y)U,E) = L{S((Y)X —n(X)Y,U) +S(£,X)g(¥,U) — g(X,U)S(Y.&)}.
By view of equation (8) and equation (21), we have
S(k[n(Y)X —0(X)Y],U) +S(u[n(Y)hX —n(X)hy],U

)
—2nx{x[n(Y)g(X,U) =n(X)g(Y,U)] +u[n(Y)g(hX,U) —n(X)g(hY,U)]} = Li{S(n

which from,
kS((Y)X —n(X)Y,U) +uS(n(Y)hX —n(X)rY,U)
—2nk*(n(Y)g(X,U) = n(X)g(Y,U)] - 2nku[n(¥)g(hX,U) —n(X)g(hY,U)] =Li{S(n

which implies for ¥ = &

Li[S(X,U) — 2nkg(X,U)] = kS(X,U) — 2nk2g(X,U) + uS(hX,U) — 2nxug(hX,U).
By virtue of equation (20), we have

Lig(0hX,U) = kg(0hX,U) + u(x+ 1g(6X,U),
which is equivalent to

(L — k)phX = u(x+1)0X. (24)
Substituting X for X in equation (24) and taking into account equation (11), we have

(L1 — K)9I*X = p(Kk+1)9hX,
Provided k¥ + 1 # 0, we obtain

(L1 — k)X = nohX. (25)
From equation (24) and equation (25), we conclude that

Ly —x]* —u?(x+1)=0. (26)
Thus, we have the following theorem.

Theorem 1. If (g,&,A) is a Ricci soliton on a Ricci pseudosymmetric (K, 1t)-paracontact metric manifold M*" 1 (¢,&, 1, ),
then the function L, satisfies

Li=xFuvk+1, A =-2nk.

Corollary 2. If (g,&,1) is a Ricci soliton on a Ricci semi-symmetric (k, )-paracontact metric manifold M***1 (¢ €. 1, g),
then we have

K=Fuvk+1, A =-2nk.
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Now, from equations (8) and (15) we have for the concircular curvature tensor C

A1 = (- 5T ) (X = OV -+ (V)X — (X)), @
and
NC1)2) = (K- 3ot ) (N0-2) = n()6(X.2) = kn (W )5(hX.2) - n(X)e(Y.2) e

Now, we suppose that (M, g,&, 1) is a Ricci soliton on concircular Ricei pseudosymmetric (i, 1t)-paracontact metric manifold
M?>*1(¢,E.n,g). Then, there exists a function L, on M such that

(C(X,Y)-8)(U,V)=L1,0(g,5)(U,V:X,Y),
for all X,Y,U,V € I'(TM). That means
S(CX,Y)U,V)+S(U,C(X,Y)V) = Ly{S((X Ae X)U,V) +S(U, (X AgY)V)}.
Putting V = &, by using equation (21), equation (27) and equation (28), we have
20 (COXY)U) - = S(U, (6= 3 )X = 00)X) (1 (0)RX =11V )
=L {g(V.U)S(X.&) = g(X.U)S(Y.E)SU.n(X)Y ~n(X)Y)},

(12 (6= Sgagy) ) #OUMOORY (V)1 + 20k U, (Y )R~ (X)1Y) =0,

which is equivalent to

T

This implies that

L, = and pu =0. 29)

o T
2n(2n+1)
Thus, we have the following theorem.

Theorem 3. If (g,&, ) is a Ricci soliton on concircular Ricci pseudosymmetric (K, it)-paracontact metric manifold M1 (¢,& 1, g),
then the function L, satisfies

T
L=k ——— and p=0.
2= K ) M H

From Theorem 3, we have the following corollary.

Corollary 4. If (g,&,A) is a Ricci soliton on concircular Ricci semi-symmetric (K, )-paracontact metric manifold M*" 1 (¢, € 1, g),
then we have

T=2n(2n+1)x and p=0.
Now we study Ricci solitons on W3-Ricci pseudosymmetric paracontact metric (k, it )-spaces. In [20], Pokhariyal introduced

the notion of a new curvature tensor, denoted by W3 and studied its relativistic significance.
Now, making use of equations (8) and (16), for the Weyly projective curvature tensor W3, we have

WAX,Y)E = K{(V)X = 20007} + ()X 0O} + 5 -1(V)0X, (30)
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and
nWs(X,Y)Z) = k{2n(X)g(Y,Z) —n(Y)s(X,2)} — u{n(Y)g(hX,Z) —n(X)g(hY,Z)} — %H(Y)S(X,Z)- (€1))

Next, we are taking into account that the Weyly Ricci pseudosymmetric (&, i) paracontact metric manifold M>"*1(¢,€,1, g)
whose metric admits Ricci soliton (g,&,A). For this, we have

(W3(X,Y)-S)(U,Z) = L3Q(8,S)(U, Z: X, Y), (32)
forall X,Y,U,Z € I'(TM), where L3 is a function on M. That’s means

Li{S(g(Y, U)X —g(X,U)Y,Z)+S(U,g(Y,Z2)X —g(X,Z2)Y} = SWA(X,Y)U,Z)+ S(U,W5(X,Y)Z).
This implies for Z = &

L{g(Y,U)S(X,8) —g(X,U)S(Y,§) +n(Y)S(X,U) —n(X)S(Y,U)} = 2nkn(Ws(X,Y)U)
+S(U,x[n(Y)X —2n(X)Y]

NV = 1(X)RY]+ 51 (V)0X),
or

L3{2nxken(X)g(Y,U) = 2nxn(Y)g(X,U) +n(Y)S(X,U) —n(X)S(U,Y)} = 2nk{—k[n(Y)g(X,U) - 2n(X)g(¥,U)]
1[ n(Y)g(hX,U) —n(X)g(hY,U)]

§
nY)sx,v)}
+S(U K[n(¥)X —2n(X)Y])
+uSU,n(Y)hX —n(X)hY)
2 n(Y)S(U,0X),
+5,n(Y)
which implies that for X = &
Ly{2nkg(Y,U) = S(U,¥)} = 2nkug(hY,U) + kn(Y)S(U, ) — 2kS(U,¥) — (U, hY) + K0 (Y)S(U, E).
By using of equation (20), we have
Lag(9hU,Y) = 2nxpg(hY,U) —4nk>(g(Y,U) = n(U)N(Y)] +2kg(9hU,Y) — 2nkug(U,hY ) + ug($hU ,hY ).
Also taking into account equation (3), we obtain
(Ls = 2K)8(9hU,Y) = nipg(hY,U) +4ni’g(9U, 9 ) — ug($hU.Y),

(Ls —2K)g(9hU,Y) = nicpg(hY,U) +4nk’g(9U, 9Y) — u(k +1)g(¢°U, Y),
(Ls —2x)g(QU, hY) = nkpg(hY,U) +4nk’g(§U,9Y) — u(k + 1)g(¢U,Y).

Consequently, we have

(L3 —2K)hY —nkuohY = 4nk’9Y —u(x+1)Y =0,
which implies that

u(xk+1)=0. (33)
Hence, we have

(2K — L3)hY +nxuohY = 4nk*@y. (34)
Substituting AY for Y in equation (34) and by using equation (11), we have

(2K — L3)h*Y + nku¢h®Y = dnx>ohy,
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or

(2K —L3)(kc+1)9%Y +nxp(k+1)9Y = dnk>hY. (35)
From equation (34) and equation (35), we observe

(L3 —2x)* (x4 1) — 16n°k*]pY = 0. (36)
This leads to the following.

Theorem 5. If (g,&, 1) is a Ricci soliton on Ws-Ricci pseudosymmetric (&, [t)-paracontact metric manifold M*"*'(¢.&,1,g),
then the function L3 satisfies

dnk
Ly=x(2+
’ ( \/K'—l—l)

From Theorem 5, we have the following corollary.

Corollary 6. If (g,&,A) is a Ricci soliton on Ws-Ricci semi-symmetric (K, t)-paracontact metric manifold M*"*' (9,1, g),
then we have

Kk(2n+vk+1)=0.

Now, we suppose that the Weyly projective Ricci pseudosymmetric (&, it )-paracontact metric manifold M>"*1(¢,&,1, g)
admits Ricci-soliton (g,&,2), then there is a function on M such that

S(P(X,Y)U,V)+S(U,P(X,Y)V) = La{S(X AgY)U,V) +S(U, (X AY)V)},
forall X,Y,U,V € [(TM). For V = £, this means

S(P(X,Y)U,8)+S(U,P(X,Y)§) = La{S(g(Y, U)X —g(X,U)Y, &) +S(U,n(Y)X —n(X)Y)},
that is,

—An(P(X,Y)U) +S(U,P(X,Y)5) = La{g(Y,U)S(X,§) — (X, U)S(Y,&) + n(¥Y)S(X,U) —n(X)S(U,Y)}. 37
On the other hand, by direct calculations, using equation (8) and equation (18), we obtain

P(X,Y)§ = u{n(Y)hX —n(X)hY}, (38)
and

NPX,Y)U) = u{n(X)g(hY,U) —n(¥)g(hX,U)}. 39)
By virtue of equation (37), equation (38) and equation (39), we have

pAn(¥)[S(hX,U) +Ag(hX,U)] —n(X)[S(hY,U) +Ag(hY,U)]} = La{n(Y)[S(X,U)+Ag(X,U)]
—NX)[SW,Y)+Ag(Y,U)]}.

From equation (11) and equation (20), we obtain

Li{n(X)g(¢hY,U) —n(Y)g(0hX . U)} = u{n(X)g(9n*Y,U) — n(Y)g(¢h°X,U)},

or
Lag((X)9hY —1(Y)OhX,U) = p(x+ 1)g(n(X)$hY —n(Y)9hX,U)
which implies that
Ly=p(x+1). (40)

Thus, we have the following theorem.
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Theorem 7. If (g,&,1) is a Ricci soliton on the Weyly projective Ricci pseudosymmetric (K, lL)-paracontact metric manifold
M>F1(p,E,n,g), then the critical value for Ly is u(x +1).

Corollary 8. If (g,£,A) is a Ricci soliton on the Weyly projective Ricci semi-symmetric (K, [L)-paracontact metric manifold
M (¢,€,M,8), then we have

u =0 provided x+1#0.

Now, we will calculate the conharmonic curvature tensor H for

e TR T g

HX,Y) =— _
(X.¥)8 2n— 2n—1

(M(Y)OX —n(X)QY]+u[n(Y)hX —n(X)hY], (41)

and
K
T -1

nH(X,Y)Z)

M(Y)s(X,Z2) —n(X)g(Y,2)] + M(Y)S(X,Z) —n(X)S(Y,2)]

2n—1 (42)

+u[n(X)g(hY,Z) —n(Y)g(hX,Z)].

Let M?>"+1(¢,&,7n,g) be a conharmonic Ricci pseudosymmetric manifold whose metric tensor admits Ricci soliton (g,&,1).
Then, there is a function Ls on M such that

(H(X,Y)-S)(U,V) =LsQ(g,S)(U,V:X,Y), (43)
forall X,Y,U,V € I'(TM). That means
S(H(X,Y)U,V)+S(U,HX,Y)V) = Ls{S(X A, Y)U,V) + S(U, (X A, Y)V)}.
Here, taking V = £ and by means of equation (13) and equation (21), we have
2k (H(X,Y)U) + S(H(X,Y)E,U) = Ls {g(Y,U)S(X,£) — g(X,U)S(Y,E) + n(¥)S(X,U) —n(X)S(U, )}
By virtue of equation (41) and equation (42), we have
2ukn(H(X,Y)U) — 551 S(M(Y)X — 1 (X)Y,U) + uS(n(Y)hX —n(X)hY, )

1
2n—1

S(¥)QX —n(X)QY,U) = Ls{g(Y,U)S(X,&) — g(X,U)S(Y,§) + n(Y)S(X,U) —n(X)S(U,Y)},

or
K
2n—1

Ls{S(()X —n(X)Y,U) +2g(n(Y)X —n(X)Y,U) = —A( [g(n(¥)X —n(X)Y,U)]

1
2n—1

+ug(M(X)hY —n(Y)hX,U))

+

[S((¥)X —n(X)Y,U]

+S(= g (XY —=n(Y)X)

+un(Y)hX —n(X)hY]

1
2n—1

[n(Y)QX —n(X)QY], V),

that is,

Ls{S(¥)X ~n(X)Y,0) + (V)X ~n(X)Y,0)} =~ K {sn(r)x ~n(x)Y,0)
FAZI(X (0¥, 0)) -+ {S(n(¥ )X — 0 (X)RY.0)
FAG(NAX M)WV, U)} 5 L {S((¥)QX ~ n(X)QY.U)
+AS(M(Y)X —n(X)Y,U)}.
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Making use of equation (20), we reach at

LsgM(X)Y ~n(Y)X.0hU) = 2-5e(n(Y)X =~ n(OY.0hU) + pg(n(Y)X ~n(X)Y.9#U)

+578(N(Y)X —1(X)Y,0hQU)

Again, by using equation (11) and equation (20), we obtain

(L5 57 ) #NOOY (V)X 08U) + -+ DY =XV, 0U) + 3L a(NOOY = ()X, 94QU) =0

This implies that

(L5+2K> ¢hU+u(K+1)¢U+%¢hQU 0. “@4

From equation (12) and equation (44) we have

)>¢hU+(K+1)<u+W> oU = 0. (45)

K+nu+2(1—n
Lit B +2(
2n—1

Replacing iU for U in equation (45), using equation (2) and equation (11) and taking into account that k + 1 # 0, we have

K+nu+2(1—n) 2(n—1)+u B

From equations (45) and (46) we conclude

- [(Hl) <u+2(n1)+u)]2+ [L5+ K+nu+2(1n)r:0' “

2n—1 2n—1
Thus, we have the following theorem.

Theorem 9. If M*"+1(¢,&,n,g) be a conharmonic Ricci pseudosymmetric manifold whose metric tensor admits Ricci soliton
(g,&,A), then the function Ls satisfies equation (47).

Thus, we have the following corollary.

Corollary 10. If M*"*1(¢,&,n,8) be a conharmonic Ricci semi-symmetric manifold whose metric tensor admits Ricci soliton
(g,&,A), then we have

K+nu—2n—1)F2(k+1)n(u+1)—1]=0.

Example 11. We consider a 3-dimensional manifold M = {(x,y,z) € R3 : 7 > 0}, where (x,y,z) denote the standard coordinates
in R3. We defined the linearly independent vector fields

d d )

d
3X7+6\/ +a, e) = jy, 83787Z.

dx
Let g be a metric tensor defined by
gler,e1) =g(ez,e2) = —g(es,e3) = 1,
and
g(eiej) =0,

for i+ j. Furthermore, let 1| be the 1-form defined by n(X) = g(X,ez) for all X € T'(TM). On the other hand, we define the
paracontact structure ¢ by

Pe; = —e3, Pez = —e; and Per =0.
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Thus, we have
9°X =X —n(X),n(e2) =1,
and
g(9X,9Y) = —g(X,Y)+n(X)n(Y),

forall X,Y € T'(TM). Let V be the Levi-Civita connection for the metric tensor g and R be the curvature tensor of g. Then, by
direct calculations, we have

3
[e1,e2] =0, [e1,e3] = —ﬁez, [e2,€3] = 0.
By using Koszul formula for the metric tensor g, we can easily see that,
3 3
Velel = 0, VeIEZ = 727\/263’ Vele3 = *fZEZ
3
Vezel = —me% VEQez = 0, V6263 = —fﬁel
3 3
V€3el = Tﬁ827 V€382 = _fﬁelv V63e3 = 0.

From Vxe, = —@0X + ¢hX, one can easily see that

3 3
hei = — 1+ "= d hes=— (14— )es.
° < +2ﬁ) e ( +2x/2) “

On the other hand, direct calculations, we observe

R(er,e2)ea = Kk{n(e2)er —n(er)ex} + p{n(ez)her —n(er)hes}
= Kel—ll(H-z%ﬁ)el

9
—z€l

and

R(ez,e3)er = Kk{n(es)ex —1n(e2)es} + p{n(es)hes —n(e2)hes}
= K€3—Ivl(1+2%ﬁ)€3

1
= —zes.

Thus, we have

3 \? 3
kK=(14+4—] —1 d u=—.
(+2ﬁ) wER=

By direct calculations, we obtain the non-zero components of the Riemannian curvature tensor such as

R(ez,er)er = %
z
9
R(es,er)er = et
9
R(e1,e2)er = 3
z
R(ese2) ’
e3,en)ey = ——e3,
3,€2)e2 25
R( ) 3 27
e1,e3)e3 = —er——ej,
41% 4z
R( ) 3 + J
€3,e3)e3 = —<€] T —€).
473 4z

Thus, we have

=o-()]
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Thus, the manifold in the example is always shrinking. Furthermore, for Theorem 1, when it is Ricci pseudosymmetric,

Ll:<1+;ﬁ)2_1i;(l+;ﬁ),

for the W3-Ricci pseudosymmetric,

Ly =

(5

2,/2 3\’
2i3+2\/212<(1+2ﬁ) 1)]

and for the Weyly projective Ricci pseudosymmetric,

The manifold given in this example is not concircular Ricci pseudosymmetric because z > 0.

4. Conclusions

The object of the present paper is to study some types of Ricci pseudosymmetric (k, it )-paracontact metric manifolds whose
metric admits Ricci soliton. We researched the conditions when Ricci soliton on Ricci pseudosymmetric, concircular Ricci
pseudosymmetric, W3-Ricci pseudosymmetric, Weyly projective Ricci pseudosymmetric and conharmonic Ricci pseudosmettric
conditions on a (K, it )-paracontact metric manifold. According to these conditions, we have evaluated the manifold to be
shrinking, steady and expanding. Finally, we have also constructed a non-trivial example of (k, it )-paracontact metric manifolds
whose metric admits Ricci soliton and found the functions for the Ricci pseudosymmetric conditions.
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