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Research Article

Abstract − Hermite-like manifolds, which admit two different, almost complex structures,
can be considered a general concept of Hermitian manifolds. Factoring in the effects of these
two complex structures on the radical, screen, and transversal spaces, a new classification
of lightlike hypersurfaces of Hermite-like manifolds is proposed in the present paper. More-
over, an example of screen semi-invariant lightlike hypersurfaces of Hermite-like manifolds is
provided. Besides, some results on these hypersurfaces admitting a statistical structure are ob-
tained. Further, screen semi-invariant lightlike hypersurfaces are investigated on Kaehler-like
statistical manifolds. In addition, several characteristics of totally geodesic, mixed geodesic,
and totally umbilical screen lightlike hypersurfaces are obtained. Finally, the need for further
research is discussed.
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1. Introduction

Firstly, the concept of Hermite-like manifolds was given by Takano [1, 2]. A different feature of these
manifolds that differs from Hermitian manifolds is that even the simplest examples are not found in
Euclidean spaces but are found in non-Euclidean spaces. A pseudo-Riemannian manifold (H̃, h̃) with
two different almost complex structures J and J⋆ providing

h̃(JZ1, Z2) = −h̃(Z1, J
⋆Z2) (1)

for any Z1, Z2,∈ Γ(TH̃) is entitled a Hermite-like manifold. For any Hermite-like manifold, we possess

h̃(JZ1, J
⋆Z2) = h̃(Z1, Z2) (2)

If we indite J = J⋆ in Equations 1 and 2, then a Hermite-like manifold becomes an almost Hermitian
manifold.

Various authors have investigated non-degenerate submanifolds of Hermite-like manifolds [3–5]. More-
over, the authors have researched Riemannian submersions admitting Hermite-like manifolds [6–11].
However, no studies on degenerate submanifolds of Hermite-like manifolds have been published thus
far.

In addition to the above facts, lightlike geometry has interesting results thanks to the different ge-
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ometric properties of radical, screen, and transversal distributions. Considering the effects of J and
J⋆ on the radical, screen, and transversal spaces, new classifications of lightlike hypersurfaces can
be identified. With this perspective, we familiarize the impression of screen semi-invariant lightlike
hypersurfaces of Hermite-like manifolds and Hermite-like statistical manifolds in this paper.

Section 2 of the handled study presents some basic notions to be used in the following sections. Section
3 provides lightlike hypersurfaces of Hermite-like manifolds. Section 4 analyzes screen semi-invariant
lightlike hypersurfaces of Kaehler-like statistical manifolds (H̃, h̃, J, D̃).

2. Preliminaries

This section provides some basic properties to be needed in the following sections. For any lightlike
hypersurface (H,h) of a pseudo-Riemannian manifold, we invite the radical space at each point p ∈ H

by

Rad TpH = {ξ ∈ TpH : hp(ξ, Z) = 0,∀Z ∈ TpH}

Here, h is the induced degenerate metric from h̃. The complementary non-degenerate vector bundle
of Rad TpH is indicated by S(TH) and we indite

TH = Rad TH ⊕orth S(TH)

There exists a lightlike transversal bundle ltr TH = span{N} such that we possess

h̃(Z,N) = h̃(N,N) = 0, h̃(ξ,N) = 1 (3)

for any Z ∈ Γ(S(TH)). Therefore, the tangent bundle TH̃ of H̃ is decomposed as follows:

TH̃ = TH ⊕ ltr TH =
{
TH⊥ ⊕ ltr(TH)

}
⊕orth S(TH) (4)

where ⊕ indicates the direct sum, not orthogonal. Let D̃0 be the Riemannian connection of (H̃, h̃).
The Gauss and Weingarten formulas for (H,h) are represented by

D̃0
Z1
Z2 = D0

Z1
Z2 +B0(Z1, Z2)N

D̃0
Z1
N = −A0

NZ1 + τ0(Z1)N
(5)

for any Z1, Z2 ∈ Γ(TH). Here, D0 is the induced connection, B0 is the second fundamental form,
A0

N is the shape operator, and τ0 is a 1−form on Γ(TH). We note that D0 is not a Riemannian
connection [12].

If B0 = 0, then a lightlike hypersurface (H,h, S(TH)) is called totally geodesic. If there exists a
function λ on H satisfying

B0(Z1, Z2) = λh(Z1, Z2)

then (H,h, S(TH)) is entitled totally umbilical [13].

Let (H̃, h̃, D̃) be a statistical manifold. Then,

Z3h̃(Z1, Z2) = h̃(D̃Z3Z1, Z2) + h̃(Z1, D̃
⋆
Z3Z2) (6)

and

D̃0
Z1Z2 = 1

2(D̃Z1Z2 + D̃⋆
Z1Z2) (7)

The connection D̃⋆ is entitled the dual of D̃ [14]. Indicate the Riemannian curvature tensors with
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regard to connections D̃ and D̃⋆ by R̃ and R̃⋆, respectively. In this regard,

h̃(R̃⋆(Z1, Z2)Z3, Z4) = −h̃(Z3, R̃(Z1, Z2)Z4) (8)

for any Z1, Z2, Z3, Z4 ∈ Γ(TH̃) [15]. Equation 8 implies that R̃ and R̃⋆ are not symmetric.

Let (H,h, S(TH)) be a lightlike hypersurface of (H̃, h̃, D̃). The Gauss and Weingarten type formulas
with regard to (D̃, D̃⋆) are formulated by

D̃Z1Z2 = DZ1Z2 +B(Z1, Z2)N (9)

D̃Z1N = −A⋆
NZ1 + τ⋆(Z1)N (10)

and

D̃⋆
Z1Z2 = D⋆

Z1Z2 +B⋆(Z1, Z2)N (11)

D̃⋆
Z1N = −ANZ1 + τ(Z1)N (12)

where DZ1Z2, D⋆
Z1
Z2, ANZ1, and A⋆

NZ1 are included in Γ(TH) and D and D⋆ are the induced
connections on H.

Suppose that P is the projection mapping from Γ(TH) onto Γ(S(TH)). In this regard,

DZ1PZ2 = D̃Z1PZ2 + C(Z1, PZ2)ξ (13)

and

DZ1ξ = −ÃξZ1 − τ(Z1)ξ (14)

where D̃Z1PZ2 and ÃξZ1 are included in Γ(S(TH)). Then,

B(Z1, Z2) = h̃(D̃Z1Z2, ξ), τ⋆(Z1) = h̃(D̃Z1N, ξ) (15)

and

B⋆(Z1, Z2) = h̃(D̃⋆
Z1Z2, ξ), τ(Z1) = h̃(D̃⋆

Z1N, ξ) (16)

Similarly, in view of Equations 13 and 14, we indite

D⋆
Z1PZ2 = D̃⋆

Z1PZ2 + C⋆(Z1, PZ2)ξ (17)

and

D⋆
Z1ξ = −Ã⋆

ξZ1 − τ⋆(Z1)ξ (18)

where D̃⋆
Z1
PZ2 and Ã⋆

ξZ1 are included in Γ(S(TH)) [16]. Using Equations 11-18, the following relations
are provided:

B(Z1, Z2) = h(Ã⋆
ξZ1, Z2) +B⋆(Z1, ξ)h̃(Z2, N) (19)

and

B⋆(Z1, Z2) = h(ÃξZ1, Z2) +B(Z1, ξ)h̃(Z2, N) (20)

In view of Equations 19 and 20,

B(Z1, ξ) +B⋆(Z1, ξ) = 0, h(ANZ1 +A⋆
NZ1, Z2) = 0, and C(Z1, PZ2) = h(ANZ1, PZ2) (21)

As a result of Equation 21, we obtain that B and B⋆ do not vanish on the radical space [17,18].

A lightlike hypersurface of a statistical manifold is entitled
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i. totally geodesic with regard to D̃ if B = 0,

ii. totally geodesic with regard to D̃⋆ if B⋆ = 0,

iii. totally tangential umbilical about D̃ if there exists a smooth function k such that B(Z1, Z2) =
kh(Z1, Z2),

and

iv. totally tangential umbilical with respect to D̃⋆ if there exists a smooth function k⋆ such that
B⋆(Z1, Z2) = k⋆h(Z1, Z2) [17].

3. Lightlike Hypersurfaces of Hermite-like Manifolds

This section presents lightlike hypersurfaces of Hermite-like manifolds.

Definition 3.1. [2] A Hermite-like manifold is called a Hermite-like statistical manifold if there is a
linear connection D̃ providing Equations 6 and 7. A Hermite-like statistical manifold is specified by
(H̃, h̃, J, D̃).

Definition 3.2. [2] A Hermite-like statistical manifold (H̃, h̃, J, D̃) is entitled a Kaehler-like statistical
manifold if D̃J = 0. For each Kaehler-like statistical manifold (H̃, h̃, J, D̃), D̃⋆J⋆ = 0.

We define semi-invariant lightlike hypersurfaces inspiring [19–24] as follows:

Definition 3.3. A lightlike hypersurface (H,h, S(TH)) is called screen semi-invariant if J(Rad TH)
and J(ltr TH) are included in S(TH).

In view of Equation 1, if (H,h, S(TH)) is a screen semi-invariant lightlike hypersurface, then J⋆(Rad TH)
and J⋆(ltr TH) are included in S(TH).

Example 3.4. Let (H̃, h̃) be a 6−dimensional pseudo-Riemannian manifold with a pseudo-Riemannian
metric h̃ provided by

h̃ =



−1 0 0 0 0 0
0 −1 0 0 0 0
0 0 1 0 0 0
0 0 0 1 0 0
0 0 0 0 1 0
0 0 0 0 0 1


Define almost complex structures

J =



0 −1 0 0 0 0
1 0 0 0 0 0
0 0 0 −1 0 0
0 0 1 0 0 0
0 0 0 0 0 −1
0 0 0 0 1 0


and

J⋆ =



0 1 0 0 0 0
−1 0 0 0 0 0
0 0 0 1 0 0
0 0 −1 0 0 0
0 0 0 0 0 1
0 0 0 0 −1 0
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Then, Equation 1 is satisfied. Therefore, (H̃, h̃, J) is an example of Hermite-like manifold.

Let {∂1, ∂2, ∂3, ∂4, ∂5, ∂6} be the standard frame field on Γ(TH)). Denote ∇̃∂i
∂j =

8∑
k=1

Γk
ij∂k and

∇̃⋆
∂i
∂j =

8∑
k=1

Γ⋆k
ij ∂k, for i, j ∈ {1, . . . , 8}. From Equation 6, Γk

ij h̃(∂k, ∂k)+Γ⋆j
ik h̃(∂j , ∂j) = 0. Considering

this fact, ∇̃∂1∂1 = ∂1, ∇̃∂1∂2 = ∂2, ∇̃⋆
∂1
∂1 = −∂1, and ∇̃⋆

∂1
∂2 = −∂2 and the other terms of ∇̃ and ∇̃⋆

vanish. Then, (H̃, h̃, J) becomes a Kaehler-like statistical manifold.

Regard as a hypersurface of (H̃, h̃, J) described by

H =
{

(zi)i∈{1,2,3,4,5,6} : z1 = z3
}

In this case, the induced metric h becomes

h =



0 0 0 0 0
0 −1 0 0 0
0 0 1 0 0
0 0 0 1 0
0 0 0 0 1


By a straightforward computation,

Rad TH = span {ξ = ∂1 + ∂3}

ltr TH = span
{
N = −1

2(∂1 + ∂3)
}

and
S(TH) = span {e1 = ∂1, e2 = ∂4, e3 = ∂5, e4 = ∂6}

Therefore,

Jξ = e2 + e4, JN = 1
2(e2 + e4), J⋆ξ = −(e2 + e4), and J⋆N = 1

2(e2 − e4)

which indicate that (H,h, S(TH)) is screen semi-invariant.

Let (H,h, S(TH)) be a screen semi-invariant lightlike hypersurface of (H̃, h̃, J). In this regard,

JN = α, J⋆N = α⋆, Jξ = β, and J⋆ξ = β⋆ (22)

where α, α⋆, β, and β⋆ are included in Γ(S(TH)). For each Z ∈ Γ(TH),

JZ = ψZ + w⋆(Z)ξ + η⋆(Z)N (23)

and

J⋆Z = ψ⋆Z + w(Z)ξ + η(Z)N (24)

where ψ and ψ⋆ are projections from Γ(TH) onto Γ(S(TH)) and w, w⋆, η, and η⋆ are 1−forms
described by

w(Z) = h(Z,α), w⋆(Z) = h(Z,α⋆)

and

η(Z) = h(Z, β), η⋆(Z) = h(Z, β⋆)

for all Z ∈ Γ(TH).

Proposition 3.5. Let (H,h, S(TH)) be a screen semi-invariant lightlike hypersurface of (H̃, h̃, J).
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Then, the following equations hold:

η⋆(ψZ) = 0 and η(ψ⋆Z) = 0

for all Z ∈ Γ(TH). In particular,

w⋆(ψZ) = 0 and w(ψ⋆Z) = 0

for all Z ∈ Γ(S(TH)).

Proof.
Using Equations 22-24,

−Z = J2Z = J(ψZ) + w⋆(Z)Jξ + η⋆(Z)JN

and

−Z = ψ2Z + w⋆(ψZ)ξ + η⋆(ψZ)N + w⋆(Z)β + η⋆(Z)α (25)

Investigating the tangential and transversal sides of Equation 25, η⋆(ψZ) = 0.

If Z is included in Γ(S(TH)), then w⋆(ψZ) = 0. Applying (J⋆)2 = −In+2 and a similar technique as
in the proof of Equation 25,

−Z = (ψ⋆)2Z + w(ψ⋆Z)ξ + η(ψ⋆Z)N + w(Z)β⋆ + η(Z)α⋆ (26)

which indicates η(ψ⋆Z) = 0, for all Z ∈ Γ(TH). If Z ∈ Γ(S(TH)), then w(φ⋆Z) = 0 from Equation
26.

Using Equations 25 and 26, the following results are obtained.

Proposition 3.6. For any screen semi-invariant lightlike hypersurface (M, g, S(TH)) of (H̃, h̃, J), the
following relations occur, for all Z ∈ Γ(TH),

ψ2Z = −PZ − w⋆(Z)β − η⋆(Z)α

(ψ⋆)2Z = −PZ − w(Z)β⋆ − η(Z)α⋆

and

w⋆(ψZ) = w(ψ⋆Z)

Proposition 3.7. For any screen semi-invariant lightlike hypersurface (M, g, S(TH)), the following
relations occur, for all Z1, Z2 ∈ Γ(TH),

h̃(ψZ1, Z2) + η⋆(Z2)h̃(Z2, N) = h̃(Z1, ψ
⋆Z2) + η(Z2)h̃(Z1, N)

and

h̃(ψZ1, ψ
⋆Z2) = −h̃(Z1, Z2) − w⋆(Z1)η(Z2) − η⋆(Z1)w(Z2)

In particular, the relation

h(ψZ1, Z2) = h(Z1, ψ
⋆Z2)

is valid, for all Z1, Z2 ∈ Γ(S(TH)).

The proof is obvious by utilizing Equations 23 and 24 in Equation 1.
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4. Screen Semi-Invariant Lightlike Hypersurface of Kaehler-like Statistical
Manifolds

This section analyzes screen semi-invariant lightlike hypersurfaces of Kaehler-like statistical manifolds
(H̃, h̃, J, D̃).

Proposition 4.1. Let (H,h, S(TH)) be a screen semi-invariant lightlike hypersurface of (H̃, h̃, J, D̃).
Then, the following relations occur, for all Z ∈ Γ(TH),

D̃Zα− η⋆(DZα)α = ψANZ (27)

and

η⋆(DZα) = −τ⋆(Z) (28)

Proof.
Considering (H̃, h̃, J) is a Kaehler-like statistical manifold,

−D̃ZN = D̃ZJα = JD̃Zα (29)

Using Equations 10 and 29,

JD̃Zα = ANZ − τ⋆(Z)N (30)

From Equation 9 in Equation 30,

ψDZα+ w⋆(DZα)ξ + η⋆(DZα)N +B(Z,α)α = ANZ − τ⋆(Z)N (31)

Because ψα = 0 and investigating the tangential and transversal sides of Equation 31, Equation 28 is
obtained and

ψDZα+ w⋆(DZα)ξ +B(Z,α)α = ANZ (32)

From Equation 32,

ψ2DZα+ w⋆(DZα)ψξ = ψANZ (33)

Using Equations 22, 25, and 33, Equation 27 is obtained.

Definition 4.2. Let (H̃, h̃) be pseudo-Riemannian manifold and D̃H̃ indicate a linear connection on
(H̃, h̃). A vector field v on H̃ is entitled torse-forming with regard to D̃H̃ if the following circumstance
is provided, for each Z ∈ Γ(H̃),

D̃H̃
Z v = γZ + φ(Z)v

where φ is a linear form and γ is a function [25]. A torse-forming vector field is entitled

i. torqued if φ(v) = 0,

ii. concircular if φ = 0,

iii. concurrent if γ = 1 and φ = 0,

and

iv. reccurrent if γ = 0.

In view of Proposition 4.1 and Definition 4.2, the following are obtained.

Corollary 4.3. If (H,h, S(TH)) is totally geodesic with regard to D̃, then there is no less than one
vector field lying on Γ(S(TH)), reccurrent with regard to D.
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Corollary 4.4. If α is a torse-forming vector field with regard to D, then (H,h, S(TH)) can not be
totally geodesic with regard to D̃.

Proof.
Assume that α is torse-forming with regard to D. If we indite Equation 5 in Equation 27, then

PANZ = αψZ (34)

for each vector field Z, orthogonal to α and β. From Equation 34, if H is totally geodesic with regard
to D̃, then ψZ = 0. This contradicts the fact that (H,h, S(TH)) is screen semi-invariant.

Corollary 4.5. If α is parallel with regard to D (or D̃), then the shape operator takes the following
format:

ANZ = w⋆(ANZ)β + η⋆(ANZ)α

Corollary 4.6. There does not exist any totally umbilical semi-invariant lightlike hypersurface of
(H̃, h̃, J, D̃) admitting a parallel vector field JN = α with regard to D (or D̃).

Contemplate the following distributions:

D1 = span {β, β⋆} and D2 = span {α, α⋆}

Hence, there exists a (n− 4)−dimensional pseudo-Riemannian distribution D in S(TH) such that

S(TH) = D ⊕orth {D1 ⊕ D2}

Therefore, from Equations 3 and 4,

TH = D ⊕orth {D1 ⊕ D2} ⊕orth Rad(TH)

and
TH̃ = D ⊕orth {D1 ⊕ D2} ⊕orth {Rad TH ⊕ ltr TH}

From the above verities, D is invariant with respect to J and J⋆. Suppose that

D̃ = D ⊕orth Rad TH ⊕orth J(Rad TH) ⊕orth J
⋆(Rad TH)

Hence, D̃ is invariant with respect to J and J⋆.

Theorem 4.7. Let (H,h, S(TH)) be a screen semi-invariant lightlike hypersurface of (H̃, h̃, J, D̃).
Then, the following assertions are equivalent:

i) D̃ is integrable with regard to D.

ii) The equality

B(Z1, tZ2) = B(Z2, tZ1)

is valid, for all Z1, Z2 ∈ Γ(D̃).

iii) The equality

h(Ã⋆
ξZ1, tZ2) − h(Ã⋆

ξZ2, tZ1) = B(Z1, ξ)h̃(tZ2, N) −B(Z2, ξ)h̃(tZ1, N)

is valid, for all Z1, Z2 ∈ Γ(D̃), where tZ1 = ψZ1 + w⋆(Z1)ξ.

Proof.
Since (H̃, h̃, J, D̃) is a Kaehler-like statistical manifold, it is obvious that

D̃Z1JZ2 = JD̃Z1Z2 (35)
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for all Z1, Z2 ∈ Γ(D̃). If Z2 is perpendicular to α and α⋆, then

D̃Z1JZ2 = D̃Z1(ψZ2 + w⋆(Z2)ξ) (36)

From Equations 9 and 36,

D̃Z1JZ2 = D̃Z1ψZ2 +B(Z1, ψZ2)N + Z1 [w⋆(Z2)] ξ + w⋆(Z2)DZ1ξ + w⋆(Z2)B(Z1, ξ)N (37)

Combining Equations 9 and 23,

JD̃Z1Z2 = ψDZ1Z2 + w⋆(DZ1Z2)ξ + η⋆(DZ1Z2)N +B(Z1, Z2)α (38)

Taking into account of Equations 35, 37, and 38,

D̃Z1ψZ2 +B(Z1, ψZ2)N + Z1 [w⋆(Z2)] ξ + w⋆(Z2)DZ1ξ + w⋆(Z2)B(Z1, ξ)N = ψDZ1Z2 + w⋆(DZ1Z2)ξ

+η⋆(DZ1Z2)N +B(Z1, Z2)α
(39)

Altering the position of Z1 and Z2 in Equation 39,

D̃Z2ψZ1 +B(Z2, ψZ1)N + Y [w⋆(Z1)] ξ + w⋆(Z1)DZ2ξ + w⋆(Z1)B(Z2, ξ)N = ψDZ2Z1 + w⋆(DZ2Z1)ξ

+η⋆(DZ2Z1)N +B(Z2, Z1)α
(40)

If we subtract Equations 39 and 40 side to side,

η⋆(DZ1Z2) − η⋆(DZ2Z1) = B(Z1, ψZ2) −B(Z2, ψZ1) + w⋆(Z2)B(Z1, ξ) − w⋆(Z1)B(Z2, ξ)

which shows

B(Z1, tZ2) −B(Z2, tZ1) = η⋆([Z1, Z2]) (41)

Taking into consideration of Equation 41, B(Z1, tZ2) = B(Z2, tZ1) is provided for all Z1, Z2 ∈ Γ(D̃) if
and only if [Z1, Z2] ∈ Γ(D̃). Hence, (i) ⇔ (ii). From Equations 19 and 41, (ii) ⇔ (iii).

From Theorem 4.7, the following results are obtained.

Corollary 4.8. If (H,h, S(TH)) is totally geodesic with regard to D, then D̃ is integrable with regard
to D.

Corollary 4.9. If (H,h, S(TH)) is totally umbilical with regard to D, then D̃ is not integrable with
regard to D.

An analogous to Theorem 4.7 is as follows:

Theorem 4.10. For any screen semi-invariant lightlike hypersurface (H,h, S(TH)), the following
assertions are equivalent:

i) D̃ is integrable with regard to D⋆.

ii) The equality
B⋆(Z1, t

⋆Z2) = B⋆(Z2, t
⋆Z1)

is valid, for all Z1, Z2 ∈ Γ(D̃).

iii) The equality

h(ÃξZ1, t
⋆Z2) − h(A⋆

ξZ2, t
⋆Z1) = B⋆(Z1, ξ)h̃(t⋆Z2, N) −B⋆(Z2, ξ)h̃(t⋆Z1, N)

is valid, for all Z1, Z2 ∈ Γ(D̃), where t⋆Z1 = ψ⋆Z1 + w(Z1)ξ.

Theorem 4.11. (H,h, S(TH)) is mixed geodesic with regard to D̃ if and only if A⋆
NZ is included in

D⊥
1 , for all Z ∈ Γ(D̃).
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Proof.
Assume that (H,h, S(TH)) is mixed geodesic with regard to D̃. In view of Equations 9 and 10,

D̃Zα = DZα+B(Z,α)N (42)

and

JD̃ZN = −tA⋆
NZ − η⋆(A⋆

NZ)N + τ⋆(Z)α (43)

for all Z ∈ Γ(D̃). Since (H̃, h̃, J) is a Kaehler-like statistical manifold, we derive the following relation
using Equations 42 and 43:

0 = B(Z,α) = −η⋆(A⋆
NZ) = −∼

g(JA⋆
NZ, ξ)

Hence, h(A⋆
NZ, β

⋆) = 0. With similar arguments,

D̃Zα
⋆ = DZα

⋆ +B(Z,α⋆)N (44)

and

J⋆D̃ZN = −h⋆A⋆
NZ − η(A⋆

NZ)N + τ⋆(Z)α⋆ (45)

From Equations 44 and 45,

0 = B(Z,α⋆) = −η(A⋆
NZ) = −∼

g(J⋆A⋆
NZ, ξ)

Hence, h(A⋆
NZ, β) = 0. Therefore, A⋆

NZ is included in D⊥
1 for all Z ∈ Γ(D̃). The proof of converse is

clear.

With a similar method of Theorem 4.11, the following result is obtained.

Theorem 4.12. (H,h, S(TH)) is mixed geodesic with regard to D̃⋆ if and only if ANZ is included
in D⊥

1 , for all Z ∈ Γ(D̃).

5. Conclusion

This study investigates the geometry of screen semi-invariant lightlike hypersurfaces, where almost
complex structures J and includes J⋆ in the screen distribution. With this perspective, new types of
lightlike hypersurfaces can be introduced. For example, the cases where almost complex structures J
and J⋆ are invariant or anti-invariant in the radical space or invariant and anti-invariant on the screen
space can be examined. Thus, the problem of the existence of new kinds of lightlike hypersurfaces for
almost Hermite-like manifolds and Kaehler-like statistical manifolds arises in the future.
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[24] N. Ö. Poyraz, Screen Semi-Invariant Lightlike Submanifolds of Golden Semi-Riemannian Mani-
folds, International Electronic Journal of Geometry 14 (1) (2021) 207–216.

[25] K. Yano, On the Torse-Forming Directions in Riemannian Spaces, Proceedings of the Imperial
Academy Tokyo 20 (6) (1944) 340–345.


	Introduction
	Preliminaries
	Lightlike Hypersurfaces of Hermite-like Manifolds
	Screen Semi-Invariant Lightlike Hypersurface of Kaehler-like Statistical Manifolds
	Conclusion

