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Abstract. In this article, we introduce the notion of screen pseudo-slant lightlike
submersions from an indefinite Kaehler manifold onto a lightlike manifold which
include complex (invariant), screen real (anti-invariant), screen slant and SCR light-
like submersions. We study some properties of proper screen pseudo-slant lightlike
submersions with non-trivial examples and gave a characterization theorem. We
also obtain integrability conditions of distributions involved in the definition of such
submersions.
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1. INTRODUCTION

A smooth map f : (M,g) — (B, ¢’) between Riemannian manifolds M
and B is called a Riemannian submersion if the derivative map f, is surjective
and ¢(X,Y) = ¢'(f. X, f.Y), where X and Y are vector fields tangent to the hori-
zontal space (Ker f.)*. Riemannian submersions between Riemannian manifolds
were studied by ONeill [9] and Gray [8]. In [10], O’ Neill studied Semi-Riemannian
submersions between semi-Riemannian manifolds. In [14], Sahin and Giindizalp
defined lightlike submersions from semi-Riemannian manifolds onto lightlike man-
ifolds. In [5], Duggal and Sahin gave the definition of SCR-lightlike submanifolds
of an indefinite Kaehler manifold. Sahin [12, 13] introduced the notion of a slant
and screen-slant lightlike submanifold of an indefinite Hermitian manifold. In [16],
Shukla and Yadav gave the notion of screen pseudo-slant lightlike submanifolds of
an indefinite Kaehler manifold. In the present paper, we study screen pseudo slant
lightlike submersions as a natural generalization of screen slant and SCR lightlike
submersions.

The present article is organized as follows. In Section 2, we give some basic
definitions and formulas related to this paper. In Section 3, we define screen pseudo-
slant lightlike submersions with non- trivial examples. In this section, we also obtain
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a characterization theorem and investigate integrability conditions of distributions
involved in the definition of such submersions.

2. PRELIMINARIES

Let (M,J) be a 2m-dimensional almost complex manifold, where J is an
almost complex structure and g is a semi-Riemannian metric with index 0 < r <
2m. Then M is called an indefinite almost Hermitian manifold, if

g(JX,JY)=g(X,Y), VX,Y €T(TM). (1)

Also, if J is a complex structure on M, then M is said to be an indefinite Hermitian
manifold. Now, let (M, J, g) is an indefinite almost Hermitian manifold with Levi-
Civita connection V. Then, M is called an indefinite Kaehler manifold if

(VxJ)Y =0, VX,Y € T(TM). (2)

Let (M, g) be a real m-dimensional C* manifold. The Radical (or null) space
Rad T,M of T,M is defined as Rad T,M ={{ € T,M : g(¢£,X) =0, VX € T,M}.
If Rad TM :pe M — Rad T, M defines a smooth distribution of rank r > 0 of M
such that 0 < r < m, then Rad T'M is called a radical or null distribution of M
and the manifold M is called an r-lightlike manifold.

Let f: (M,g) — (B,g’') be a smooth submersion from a semi-Riemannian
manifold M onto an r-lightlike manifold B. Then, Ker f., ={X € T,M : f,,X =
0} and (Ker fu,)t ={Y € T,M : g(Y,X) = 0, VX € Ker fu}. As T,M is a
semi-Riemannian vector space (Ker f*p)L may not be a complementary space to
Ker f.,. Assume that Ker f., N (Ker f.,)* = A, # {0}. In this case A : p — A,
is said to be a radical distribution of M. As A is a lightlike distribution, we
have Ker f. = A 1 S(Ker f.). Similarly (Ker f.)t = A 1L S(Ker f.)*.
Here S(Ker f.)* is the complementary distribution to A in (Ker f.)*. Now, let
dim(A) = r > 0. Since A C (S(ker f.)*)* and (S(kerf.))* is non-degenerate,
then there exists null vectors Ny, Ns..., N,., such that g(N;, N;) =0, g(&, N;) = i,
where {N;} and {¢;} are smooth null vector fields in S(Ker f,)* and lightlike basis
of A, respectively. Assume that ltr(ker f.) denotes the distribution spanned by null
vector fields Ny, Na..., N,.. Then tr(kerf.) = ltr(kerf.) L S(kerf.):. Moreover,
we have

TM = (A ltr(Ker f,)) L S(Ker f.) L S(Ker f,)*. (3)

A Riemannian submersion f : (M, g) — (B,g’) is said to be r-lightlike sub-
mersion if

dim A = dim{(Ker f.)N(Ker f)*} =7, 0 <r < min{dim(ker f.),dim(ker f.)*};

isotropic submersion if dim A = dim(Ker f.) < dim(Ker f.); co-isotropic sub-
mersion if dim A = dim(Ker f.)t < dim(Ker f.) and totally lightlike sub-
mersion if dim A = dim(Ker f.)* = dim(Ker f.). A lightlike submersion
f:(M,g) = (B,g') determines two (1,2) type tensors fields T and A on M,
given as

TxY = hV,xvY + vV, xhY, (4)
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AxY = vV xhY + hV,xvY. (5)

Here T and A are vertical and horizontal tensors, respectively. For vertical tensor
T, we have
TxY =Ty X, VXY eT'(Ker f.). (6)

Now, we suppose that f is a lightlike submersion from a real (m + n)-
dimensional semi-Riemannian manifold (M, g) onto a lightlike manifold (B, g’),
with m,n > 1. Further, let Ker f. be an m-dimensional lightlike distribution of
M and tr(Ker f.) is the complementary distribution of Ker f. in M with respect
to the pair {S(Ker f.), S(Ker f.)*}. Let us denote by § the induced metric on
Ker f. of g and by V the Levi-Civita connection on M. Then, in view of (4), we
have

VoV =VyV +TyV, (7)
VuX =Ty X + VEX, (8)

YU,V eT(Ker f.),X € I(Ker f.)*, where ViV = vV V and VHX = hVy X.
Here {VyV, Ty X} and {TyV, VX } belong to T'(Ker f.) and T(tr(Ker f.)), re-
spectively. Let S(Ker f.)* # {0}. Now, we denote by L and S the projections of
tr(Ker f.) on ltr(Ker f.) and S(Ker f.)*, respectively. Then, from (7) and (8),
we have

VoV =VuV +THV + T35V, (9)
VuN =TyN + VEN + DY (U, N), (10)
VoW =TyW + DU, W) + VFW, (11)

YUV el (Ker f.),N € T(Itr(Ker f.)) and W € T(S(Ker f.)'). From equations
(9)-(11) and the fact that V is a metric connection, we obtain

g(T5V. W) + g(V, DU, W) = —g(Ty W, V), (12)
g(DLg(UaN)aW) = _g(N7TUW) (13)
If f is either r-lightlike or co-isotropic submersion, then we write
Vi = T56 + Vi, (14)
VU €eT(Ker f.), £ €T(A). Here Tj¢ € T(S(Ker f.)) and Vi€ € T(A).

3. SCREEN PSEUDO-SLANT LIGHTLIKE SUBMERSIONS

In this section, we introduce the notion of screen pseudo-slant lightlike sub-
mersions from an indefinite Kaehler manifold onto a lightlike manifold. First, we
gave the following lemma, which is useful to define screen-pseudo slant lightlike
submersions.

Lemma 3.1. Let f : (M,g9) — (B,¢') be a 2r-lightlike submersion from an in-
definite Kaehler manifold M onto a lightlike manifold B and Ker f, is a lightlike
distribution on M. Then the screen distribution S(Ker f.) is Riemannian.
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Proof. Let M be areal (m+n)-dimensional indefinite Kaehler manifold and Ker f.
be a lightlike distribution of dimension m. Then there exists a local quasi orthonor-
mal field of frames on M along Ker f,

{&,Ni,Uq, Zo},i € {1, .., 2r},a e {2r+1,...,m},a € {2r+1,...,n},

where {&;}, {N;} are lightlike basis of A, ltr(Ker f,) and U,, Z, are orthonor-
mal basis of S(Ker f.), S(Ker f.)*, respectively. With the help of null basis
{&1, .y &2y N1, oy Nop } of A @ ltr(Ker ), we construct following orthonormal ba-
sis {X17 ceey X4r}

X = 7(51 + Ny), Xo \7(51 N1,
X3 = %(52 + Ny), Xy = 7(52 — Na),
X1 = L(&r + Na,), Xy = L(gQT‘ — Ny,).

V2 V2

Thus, Span {;, N;} is a non-degenerate space of index 2r, which enables us to
conclude that A @ ltr(Ker ) is non-degenerate with constant index 2r on M.
Moreover,

ind(TM) = ind(A @ ltr(Ker f.)) + ind(S(Ker f.) L (S(Ker f.))*),

implies that S(Ker f.) L S(Ker f.)* has a constant index zero. Hence, S(Ker f,)
and S(Ker f,)* are Riemannian distributions. O

Definition 3.2. Let f : (M,g,J) — (B,g’') be a 2r-lightlike submersion from
an indefinite Kaehler manifold M onto a lightlike manifold B, such that 2r <
dim(Ker f.). Then we say that f is a screen pseudo-slant lightlike submersion if

(a) the lightlike distribution A is invariant with respect to J,

(b) there exists two non-null distributions Dy and D, such that S(Ker f.) =
Dl 2] D27

(c) D is anti-invariant, i.e., JD; C S(Ker f.)*,

(d) Dy is slant with slant angle 9( # %), that is, for every p € M and for every
non-zero vector U € (Da),, the angle 6(U) between the vector subspace (D),

and JU is a constant ( #* g)

From the definition, it is clear that

(a) if Dy =0, then f is a screen slant lightlike submersion.

(b) if Dy =0, then f is a screen real lightlike submersion.

(¢) if D; =0 and 6 = 0, then f is a complex lightlike submersion.
(d) if Dy # 0 and 0 = 0, then f is a SCR-lightlike submersion.

Thus, the above class of lightlike submersions is a natural generalization of screen
slant, screen real, complex and SCR-lightlike submersions. If D; # 0, Dy # 0 and
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0 # 0, then f is called a proper screen pseudo-slant lightlike submersion. Now, we
give some non-trivial examples of screen pseudo-slant lightlike submersions.
Denote by Ry, the space R" equipped with the semi-Riemannian met-
ric g, such that g(e;,€j)rqp = (Grgpijs ¢ € {1,...,n}, where e; is the stan-
dard basis of R” and G, 4, is the diagonal matrix determined by g, i.e., G;; =

diagonal(0, ...,0,—1,...,—1,1,..., 1).
—— N—— N~
r-times qg-times p-times

Example 3.3. Let R(l),22,10 and Rg,oA endowed with the semi-Riemannian metric

g=— (dz1)* — (dz2)* + (dx3)® + (dzs)?* + (dxs)® + (dxg)?
+(d$7)2 + (d(L‘g)2 + (dl‘g)z + (d$10)2 + (d1‘11)2 + (d1‘12)2,
and degenerate metric ' = (dys)? + (dys)® + (dys)? + (dys)?, where x1, ..., T12

and 31, ..., ye are the canonical coordinates on R'2 and RS, respectively. Define
the mapping f : (R'2,g) — (RS, ¢') as
Tg + T12
b )
Then, we can see easily that f is a 2-lightlike submersion with
0 0 0 0
A = Kerf.n(Kerf.)" = Span{gl i 87335752 = %25 87%}

Since J& = &, A is invariant with respect to J. By easy calculation we can see

that
o 0
D1 = Span{ﬁ—u, 871‘8}

is anti-invariant distribution. Further, we see that
1 0 0 0
sl (52 o)
? pan V2 \0xg  Ox12/  Ox10

is slant distribution with slant angle 0 = 7. Thus, f is a proper screen pseudo-slant
lightlike submersion.

(@1, ..., T12) — (331 + x5, T2 + X6, T3, T7,

Example 3.4. Let Rggﬁ and Rg,o,z be endowed with the semi- Riemannian metric

g=— (dr1)* — (dw2)?® + (dz3)® + (dz4)® + (dws)® + (dw)® + (dz7)* + (dug)?,

and degenerate metric ¢ = (dys)®> + (dys)?, where x1, ..., xg and y1, ... , ys are
the canonical coordinates on R® and R*, respectively. Define the map f : (R®, g) —
(R*, g") as (21, ..., v8) —> ( x1 + 27, To + 28, M,Qﬁg,). Then
V2
0 0 0 0 1 /0 0 0
Ker fo = span{t= 0 gm0 0y 100y 0
er Jo = Spam Ui = 5 e V2 T by e T 5\ 0y amg ) Ut B

and

(Ker f*)l :Span{UhUg, X = \}5(334 +3i506)’ Y = aizg}
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Thus f is a 2-lightlike submersion with A = Kerf. N (Kerf.)* = Span{U;,Us},
which is invariant with respect to J. Also, Dy = S(Ker f.) = Span{Us,Us} is
slant with slant angle 0 = 7. Hence, f is a screen slant lightlike submersion.

Example 3.5. Let Rf , 5 and R, be endowed with the semi-Riemannian metric

g=— (dz1)? — (dx2)? + (da3)?® + (dzs)? + (dxs)* + (dxe)® + (dx7)® + (dag)?,

and degenerate metric ¢ = (dys)®> + (dys)?, where x1, ..., xg and y1, ..., ys are

the canonical coordinates on R® and R*, respectively. Define the map f : (R®, g) —

T3 tT T a:g) Then, we obtain
\/i ) \/5 . )

0 0 0 0

"o o 2T

2= Gry g
1 0 0 1 0 0
Us = 75 (a0 * 32) U= 5o * )

(RY,¢) as (z1,...,x8) —> (331 + x5, x2 + T,

Kerf, = Span{Ul

and

(Kerf.)t = Sp(m{Ul, Us, X = \2(8‘23 - 8%7), Y = \2(824 - 8%8)'

Then, f is a 2-lightlike submersion with A = Span{Uy,Us}. Since JUy = Uy, A
is invariant with respect to J. Further, since JUs = Uy, S(Ker fi) = Dy =
Span{Us, Uy} is slant distribution with slant angle 6 = 0, that is, Do is invariant.
Thus, D1 = 0. Hence f is a complex lightlike submersion.

Example 3.6. Let Ry? g and RS o, be endowed with the semi-Riemannian metric
g=— (dv1)? — (dw2)* — (dw3)* — (dwa)?® + (dws)* + (das)?
+(d$7)2 + (d(Eg)z + (dng)Q + (d$10)2 + (dl’ll)z + (d$12)2,

and degenerate metric ¢ = (dys)?> + (dyg)?, where z1, ..., x12 and y1, ... , Vs
are the canonical coordinates on R and RS, respectively. Let us define the map

f : (Rlzag) - (RGag/)7 (xla "'ax12) — (xl _tr T2t T3t o T4t Tio

\/Q ) \/i ) 2 ) 2

0 0 0 0
(5t U= 2 (a9

, L6, 3512)-

Then, we obtain

Kerto = Spn{U = (24 2 v,

mg‘p

1,0 o o
Us = 5(574 - amm)v Us = gps Us = axu}v
and 5 5
1 = = — =
(Kerf.) —Spcm{Ul, Us, Us, Us, X = 5, am}.

Thus, f is a 4-lightlike submersion with A = Span{Uy,Us,Us,Us}. As JU; = Us
and JU3z = Uy, A is invariant with respect to J. Also JUs = X and JUg =Y,
implies that S(Ker f.) = D1 = Span{Us,Us} is anti-invariant. Also Dy = 0.
Hence f is a screen real lightlike submersion.
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Example 3.7. Let Ré?zm and Rg’o,ﬁ be endowed with the semi-Riemannian metric

9=~ (dv1)? — (dw2)* + (dw3)* + (dwa)? + (dws5)® + (dag)?
+ (do7)* + (dzg)® + (dxg)® + (dw10)® + (dw11)* +
(dz12)® + (dz13)® + (dw1s)® + (dwis)® + (dwie)?,
and degenerate metric ¢ = (dys)? + (dya)? + (dys)?® + (dye)? + (dy7)? + (dys)?,

where x1, ..., T16 and Y1, ... , Ys are the canonical coordinates on R'® and R,
respectively. Let us define the map f: (R'® g) — (R® ¢') as

Ts5 —T11 Te — T12
b b
V2 V2
Tr+ X9 xs+ Tio

\/5 ) \/i y L14, $16)-

(1, ..., 216) — (Il + 3, T2+ 24,

Then, we obtain

U= 25 (50 + 50=) U= 5 (5~ 5
l%:\2<£;_&29’ 7:5%? 8:az5}
and

Since JU; = Us. So A = Span{Uy,Us} is invariant with respect to J. It follows
that f is a 2-lightlike submersion. Also, JU; = V5 and JUg = Vg implies that
Dy = Span{Uz,Us} is anti-invariant. Finally, since JUs = Uy and JUs = Us,
Dy = Span{Us, Uy, Us,Us} is slant with slant angle zero, i.e., Dy is invariant.
Hence, f is a proper SCR lightlike submersion.

For any U € T'(Ker f.), we assume that
JU = ¢U + FU. (15)

Here ¢U and FU are tangential and normal components of JU respectively. Now,
let ¢1, @2 and ¢3 denotes the projections of Ker f, on A, D and D5, respectively.
Also, denote the projections of tr(Ker f.) on ltr(Ker f.), JD; and D' by Q1, Q-
and Qs, respectively. Here D’ is non-null orthogonal complementary distribution
of JD; in S(Ker f.)*. Then, for any vector field U tangent to Ker f., we have

U = ¢,U + ¢oU + ¢3U. (16)
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Above equation gives JU = Jp1U + JpoU + JpsU, which implies
JU = Jp1U + Jp2U + ¢psU + Fop3U, (17)

where ¥@3U and F¢3U denotes the tangential and normal components of JosU,
respectively. Therefore, Jo1U € T'(A), JopoU € I'(Dy), ¥opsU € T'(D3) and FpsU €
L(S(Ker f.)*). Further, for any vector field W tangent to tr(Ker f.), we put

W =W + QW + QsW, (18)
which gives JW = JQ1W + JQ2W + JQ3sW. Then, we have

where BQ3W and CQ3W denotes the tangential and normal components of JQoW
respectively. Here JQ1W € T'(itr(Ker f.)), JQ2W T'(D;), BQsW € I'(D3) and
CQsW € I'(D’). Now, from (2), (9), (11) and (16)-(19) and identifying the com-
ponents of A, Dy, Dy, ltr(Ker f.), JD; and D', we have

Vit IV + ¢1(TuJ62V) + 61 (VutdsV) + 61(Tu FésV) = Jgn (Vo V), (20)
G2(T5 T 1 V) + d2(TrJ$aV) + do(TuFdsV) + ¢o(VupgsV) = JQLIEV,  (21)
G3(T5 01 V) + ¢3(Tu J$2V) + ¢3(Tu FdsV) + ¢3(VuhdsV) = o3 (VuV) + BQs TSV,

(22)
TL IV + DU, Jgo V) + TiapgsV + DU, FpsV) = JTHV - (23)
Q2(VE* J$2V) + Qo(Vi* FdsV) + Qa(T5J 1 V) + Qa(TiésV) = Jd2(VuV)
(24)
Q3(VE J$aV) + Q3(VE Fd3V) + Qs(TivdsV) + Qs(T5J 1 V) = Fos(VyV) + CQsTHV
(25)
Next, we give a characterization of screen pseudo-slant lightlike submersions:

Theorem 3.8. Let f be a 2r-lightlike submersion from an indefinite Kaehler man-
ifold M onto a lightlike manifold B. Then, [ is a screen pseudo-slant lightlike
submersion if and only if

(i) ltr(Ker f.) is invariant with respect to J,
(i) Dy is anti-invariant with respect to J,
(iii) there exists a constant X € (0,1] such that ¢*U = —\U, YU € T'(Dy), where
Dy and Dy are non-null orthogonal distributions, such that S(Ker f.) =
D1 @ Dy and A = cos®8, 6 is a slant angle of Ds.

Moreover, there also exists a constant k € [0,1), such that BFU = —kU, YU €
(D).

Proof. Let f be a screen pseudo-slant lightlike submersion from an indefinite Kaehler
manifold M onto a lightlike manifold B. Then the distribution D; is anti-invariant
with respect to J. Using (1) and (17), we have

g(IN,U) = —g(N, JU) = —g(N, J$:U + J$oU + $3U + FsU) = 0,
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for any U € T(S(Ker f.)), N € T(ltr(Ker f.)). So JN does not belong to
S(Ker f.). Now, for any W € I'(S(Ker f*)*), using (2.1) and (3.5) we derive
g(‘]N7W) = 79(N7 JW) = 79(N7 JQ1W+JQ2W+BQ3W+CQ3W) = Ov
which implies that JN does not belongs to I'(S(Ker f.)*). Now, if JN € T'(A),
then J(JN) = J2N = —N € I'(itr(Ker f.)). But, it is absurd as A is invariant

with respect to J. Thus ltr(Ker f.) is invariant with respect to J. Now, let
U € I'(Dy), then we have

9(JU, 9U) 9(U,¢*U)

OO = 1w =~ loien
Also, we have
cos(0)(U) = :L(?[é'
Thus, we obtain
cos®0(U) = _g(IIJ&(TEU)

Since §(U) is constant, we have ¢?U = —A\U, A € (0, 1], where A = cos?6.

Now, applying J to (15) and comparing the tangential parts, we get —U =
$?U + BFU, ¥ U € T'(D,). 1t gives BFU = —uU, where 1 — X = p € [0,1). The
reverse implication can be proved in a similar way. ([

As an immediate consequence of the above theorem, we have following lemma:

Corollary 3.1. Let f be a screen pseudo-slant lightlike submersion from an indefi-
nite Kaehler manifold M onto a lightlike manifold B, with slant angle 6. Then, for
any U,V € T'(Ds), we have

§(oU, dV) = cos?0G(U, V), (26)
and
G(FU,FV) = sin*0g(U, V). (27)

Theorem 3.9. Let f: M — B be a screen pseudo-slant lightlike submersion from
an indefinite Kaehler manifold M onto a lightlike manifold B. Then, the radical
distribution A is integrable if and only if V U,V € T(A), we have

(i) Q2T JP1V) = Q2(Ty J1U),

(it) Qs(TJo1V) = Qs(Ty Jp1U),
(iii) ¢3(Tr;JP1V) = ¢3(Ty Jp1U).
Proof. If U,V € T'(A), then using (24), we get Qo(T5J1V) = Jo(Vy V), which
implies

Q2T I 1 V) — Q2(T, Jp1 U) = Jo[U, V1. (28)

From (25), we have Q3(T5J61V) = Fo3(Vi V) + CQs(Tg V), which implies

Qs(TgrJ 91 V) — Qs(Tyr Jo1U) = Fgs[U, V]. (29)
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Finally, using (22), we obtain ¢3(T;Jp1V) = wqbg,(@UV)—i—BQngV, which implies
O3(T 1 V) — ¢3(Ty J1U) = vhs[U, V], (30)

Our assertion follows from (28), (29) and (30). O
Theorem 3.10. Let f : M — B be a screen pseudo-slant lightlike submersion
from an indefinite Kaehler manifold M onto a lightlike manifold B. Then, the
anti-invariant distribution D1 is integrable if and only if

(i) o1(TuJP2V) = ¢1(TuJd2V),

(it) ¢3(TuJp2V) = ¢3(TuJh2V),
(iii) Q3(Vir*J2V) = Q3(Vy*J2U),
for any U,V € T'(Dy).

Proof. Let U,V € I'(Dy). Using (20), we have ¢1(TyJpsV) = Jé1(ViV), which

implies

01(TuJ2V) — 1 (TuJp2V) = Jn [U, V. (31)

From (22), we obtain ¢3(TyJo2V) = és(VyV) + BQsTV, which gives
¢3(Tu V) — ¢3(Tu J92V') = Ps[U, V]. (32)
Finally, from (25), we get Qg(@ﬁsJ(bgV) = Fos(VyV) + CQsT¢V, which implies
Qs(VE* J62V) = Qs(Vi*Jall) = Fs[U, V], (33)
The proof follows from (31), (32) and (33). O

Theorem 3.11. Let f : M — B be a screen pseudo-slant lightlike submersion
from an indefinite Kaehler manifold M onto a lightlike manifold B. Then, the
slant distribution Do is integrable if and only if V U,V € T'(D3), we have

(i) ¢>1(?U¢¢3V - ﬁyw%U) = 1 (Ty Fo3U — Ty Fg3V),

(ii) Q2(V*FosV — Vi*FosU) = Qa(THhsU — TipgsV).
Proof. Assume that U,V € I'(D3). Using (20), we have gzbl(@Ul/)(;SgV)—i—d)l (Ty FosV)
Jp1VyV, which gives

S (VupdsV = VyddsU) + o1(TuFésV — Ty FésU) = Jn[U V] (34)

In view of (24), we get Qo(VE* Fo3V) + Qo(TE1bsV) = Jbo(VyV), which implies

Q2(VE FsV — V" FsU) + Qo(TivesV — TyhgsU) = Jgo[U, V] (35)
Using (34) and (35), we have the required proof. O

Theorem 3.12. Let f : M — B be a screen pseudo-slant lightlike submersion
from an indefinite Kaehler manifold M onto a lightlike manifold B. Then, the
induced connection V on S(Ker fi) is a metric connection if and only if V U €
I'(S(Ker f.)) and £ € T'(A), we have

(1) JQT5E =0,
(i) BQsT€ =0,
(1i1) JTHE =0 on T'(Ker fy).
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Proof. The induced connection V on S(Ker f,) is a metric connection if and only

if A is a parallel distribution with respect to V. In view of (2), (9) and (14), we
derive Vi JE = JTHE + JVIE + JTLE + JQoTE¢ + BQsTSE + CQsTEE, for any
UeTD(S(Ker f,)) and £ € T'(A). Comparing the tangential components of above

equation, we get Vi JE = JTHE + JViEE+ JQoT5 € + BQsTEE. Thus the proof is
completed. (I

=

=

(8]

9

(10]
(11]
(12]
(13]
(14]
(15]
[16]

(17)
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