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Abstract. The objective of this paper is to introduce a new class of submanifolds which are called pointwise
quasi hemi-slant submanifolds in almost Hermitian manifolds which extends quasi hemi-slant, hemi-slant,
semi-slant and slant submanifolds in a very natural way. Several basic results in this respect are proved in
this paper. Moreover, we obtain some conditions of the distributions which are involved in the definition of
the new submanifolds. We also get some results for totally geodesic and mixed totally geodesic conditions

for pointwise quasi hemi-slant submanifolds. Finally, we illustrate some examples in order to guaranty the
new kind of submanifolds.

1. Introduction

Almost contact geometry and its related topics have been a rich reseach field for geometers due to
their applications in wide range of areas of physics as well as in mathematics. One of the interesting
and active reseach topic is the theory of submanifolds in differential geometry. The theory has many
interesting applications such as economic modeling, mechanics, image processing and computer design.
Chen [8] introduced the notion of slant submanifold of an almost Hermitian manifold. It was a naturel
generalization of both holomorphic and totally real submanifolds. The theory of submanifolds has been
studied by several geometers such as ([3], [4], [12], [13], [15], [33] and [36]).

Later, this interesting notion has been studied broadly by several geometers ([9], [16], [17], [28], [31],
[32]). As a generalization of slant submanifolds, there are several kinds of submanifolds: semi-slant
submanifolds ([5], [19], [29]), hemi-slant submanifolds ([18], [34]), bi-slant submanifolds ([6], [7], [35]),
quasi hemi-slant submanifolds ([23], [24], [25], [26], [27]), pointwise quasi bi-slant submanifolds [2] and
quasi bi-slant submanifolds ([1], [22]). In 2012, B. Y. Chen and O. J. Garay [10] studied pointwise slant
submanifolds in almost Hermitian manifolds which was first proposed by F. Etayo [14] under the notion of
quasi slant submanifold.

In 2013, B. Sahin [30] defined the notion of pointwise semi-slant submanifolds. In 2014, K. S. Park
([20], [21]) defined the notion of pointwise almost h-slant submanifolds and pointwise almost h-semi-slant

submanifolds in an almost quaternionic Hermitian manifold. The author obtained some geometrically
important properties of these manifolds.
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On the other hand, Akyol and Beyendi [1] initiated the study of quasi bi-slant submanifolds of an almost
contact metric manifold by generalizing slant, semi-slant, hemi-slant and bi-slant submanifolds. (See also:
[22]).

Taking into account the above studies, we introduce the notion of pointwise quasi-hemi-slant sub-
manifolds, in which includes the classes of anti-invariant, the tangent bundle consists of one invariant
and slant distribution which has slant function instead of slant angle, of almost Hermitian manifolds as a
generalization of quasi hemi-slant, bi-slant, hemi-slant, semi-slant and slant submanifolds in the present

paper.

The paper is organized as follows: In the second section, the basic notions, important definitions and
some properties both almost Hermitian manifolds and the geometry of submanifolds are given. In the
third section, we define the notion of pointwise quasi-hemi-slant submanifolds and obtain some basic
results for the next sections. In the fourth section, we deals with main theorems related to the geometry of
distributions. In the last section, we construct some examples of such submanifolds.

2. Preliminaries

In this section, we give the definition of a Kaehler manifold and some background on submanifolds
theory.

Let M be a smooth manifold of dimension 2. Then, M is said to be an almost Hermitian manifold if it
admits a tensor field | of type (1,1) and a Riemannian metric g on M satisfying

=1, <JXi,]Xp>=<X;,Xo > 1)

for any vector fields X, X, on T]\7I, where [ denotes the identity transformation. The fundamental 2 -form
Q on M is defined by Q(Xj, X2) =< X1, JX; >, VX1, X, € I'(TM), with I'(TM) being the section of tangent
bundle TM of M. An almost Hermitian manifold M is called a Kaehler manifold [37] if

(Vx,)X2 =0 2)

where V is the Levi-Civita connection on M with respect to <,>. Let M be a Riemannian manifold

isometrically immersed in M and induced Riemannian metric on M is denoted by the same symbol <, >
throughout this paper. Let A and / denote the shape operator and second fundamental form, respectively,

of immersion of M into M. The Gauss and Weingarten formulas of M into M are given by [9]

Vx, X2 = Vx, Xz + (X1, X2) 3)
and

Vx, Y2 = —Ay, X1 + Vi Y2, (4)

for any vector fields Xq, X, € I'(TM) and Y, € I'(T*M), where V is the induced connection on M and V*
represents the connection on the normal bundle T+M of M and Ay, is the shape operator of M with respect
to normal vector Y, € T'(T+M). Moreover, Ay, and & are related by

<h(X1,X72), Y2 >=< Ay, X1, X5 > 5)

for any vector fields X3, X, € [(TM) and Y, € I(T*M).
Now, we have the following definition from [10]:

Definition 2.1. A submanifold M of an almost Hermitian manifold M is called pointwise slant if, at each point
p € M, the Wirtinger angle 6(X) is independent of the choice of nonzero vector Xy € TyM, where T;M is the tangent
space of nonzero vectors. In this case, 0 is called slant function of M.

Definition 2.2. A submanifold M is called (i) (D1, D;)-mixed totally geodesic if i(Y3,Yy) = 0, for any Y5 € T (Dq)
and Y4 € T (D) (ii) D-totally geodesic if it is (D, D)-mixed totally geodesic.
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3. Pointwise quasi hemi-slant submanifolds

In this section, we define a new class of submanifolds which can be considered as a generalization of
quasi hemi-slant, hemi-slant, semi-slant, slant etc. submanifolds.
First, we have the following definition.

Definition 3.1. Let M be an isometrically immersed submanifold in a Kaehler manifold M. Then we say that M is a
pointwise quasi hemi-slant submanifold if it is furnished with three orthogonal distributions (D, Dg, D) satisfying
the conditions:

(i) TM =D& Dy D4,
(ii) The distribution D is invariant, i.e. [D =D,

(iii) For any non-zero vector field X1 € (Dg), , p € M, the angle O between | Xy and (Dg), is slant function and is
independent of the choice of the point p and Xy in (Dg)p,

(iv) The distribution D+ is anti- invariant, i.e., [D+ C T+M.

We call the angle 0 a pointwise quasi hemi-slant angle of M. A pointwise quasi hemi-slant submanifold M
is called proper if its pointwise-slant function satisfies 6 # 0, 7, and 6 is not constant on M.

If we represent by dy, d, and d3 the dimension of D, Dg and D+, respectively, then from our generalized
definition of pointwise quasi hemi-slant submanifold M, we can easily see the following particular cases:

(i) If d; = 0, then M is a pointwise hemi-slant submanifold,
(ii) If d; = 0, then M is a semi-invariant submanifold,

(iii) If d3 = 0, then M is a pointwise semi-slant submanifold.

Let M be a pointwise quasi hemi-slant submanifold of a Kaehler manifold M. Then, for any X; € I'(TM),
we have

X; =PX; + QX1 +RXy (6)
where P, Q and R denotes the projections on the distributions D, Dy and D+, respectively.

JX1 =TX; + FXy, (7)
where TX; and FX; are tangential and normal components on M. By using (6) and (7), we get immediately

JX1 = TPX; + FPX; + TQX; + FQX; + TRX; + FRX,, (8)
here since /D = D, we have FPX; = 0. Thus we get

J(TM) = D& TDy & FDy & JD* )
and

T*M=FD® D @y, (10)
where p is the orthogonal complement of FDg @ D+ in T*M and Ju = u. Also, for any Y3 € T*M, we have

JY3 = BY3 + CYj3, (11)

where BY; € I'(TM) and CY3 € I'(T+M).
Taking into account of the condition (iii) in Definition (3.1), (7) and (11), we obtain the followings:
TD=D, TDg =Dy, TD!={0}, BFDy = Dy, BFD' =D
With the help of (7) and (11), we obtain the following Lemma.



S. Beyendi et al. / Filomat 37:1 (2023), 127-138 130
Lemma 3.2. Let M be a pointwise quasi hemi-slant submanifold of a Kaehler manifold M. Then, we have
(a) T*Y1 = —(cos® 0)Y1, (b) BFY; = —(sin” 6)Y7,
(c)T*Y1 +BFY; = -Y1, (d)FTY;+CFY; =0,
for any Y, € I'(Dp).
By using (2), Definition (3.1), (7) and (11), we obtain the following Lemma.

Lemma 3.3. Let M be a pointwise quasi hemi-slant submanifold of a Kaehler manifold M. Then, we have

(i) < TYl, TYZ >= (COS2 6) < Yl, Yz >,
(ii) < FY1,FY, >=(sin”0) < Y1,Y> >

forany Yq,Y, € T(Dg).

Proof. The proof follows using similar steps as in Proposition 2.8 of [10]. O

Using the equations (2), (3), (4), (7) and (11) and comparing the tangential and normal components, we
have the following:

Lemma 3.4. Let M be a pointwise quasi hemi-slant submanifold of a Kaehler manifold M. Then, we have
Vx, TXy — Arx, X1 = TVx, Xo — Bh(X1, X2) =0

and
W(X1, TXa) + Vi, FXa = F(Vx, X2) = Ch(X1, X2) = 0

for any X1, X5 € T(TM).
Lemma 3.5. Let M be a pointwise quasi hemi-slant submanifold of a Kaehler manifold M. Then, we have
(Vx, )Xz = Apx, X1 + Bi(X1, Xa),

(gxlp)xz = Ch(X1, X2) — (X1, TX3)
for any X1, X5 € T(TM).

4. Main Results

Theorem 4.1. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, the invariant
distribution D defines a totally geodesic foliation on M if and only if

< TVyl TY, + Bh(Yl,TYZ), RY; >=< Vyl TY, + ]’l(Yl, TYZ), ]QY3 >

and
< VleYZ, BY,>=—-< h(Yl,TYz), CYy >

or an Yl,YQED,Yg, ZQY3+RY3€1_'®9®DJ‘ andY4eFTM L
Y
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Proof. Forany Y1, Y, € T'(D), Y3 = QY3+ RY3 € [(Dg @ D+), FY;, = 0 and from equations (3) and (7), we have

<Vy,Ya,Ys > =< Vy,TY,,JQY3 + JRY3 >
=< Vyl TY, + h(Yl, TYz), TQYg + FQYg, >
—< ](Vyl TY, + h(Yl, TYz)), RY3 > .

Taking into acount of (11), the above equation becomes

< ’ﬁlez, Y3 > =< VleY2, TQY3 >+ < h(Yl,TYQ),FQY3 >
- < TVyl TY, + Bh(Yl, TYz), RY; > .

Now for any Y, € I'(TM)* and Y1, Y, € I'(D), we obtain

< §Y1Y2, Y4 > =< §y1]Y2,]Y4 >
=< VleYZ, BY; > + < h(Yl, TYz), CYy >.

The proof comes from (12) and (13). O

(12)

(13)

Theorem 4.2. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, the slant

distribution D¢ defines a totally geodesic foliation on M if and only if
sin® 0 < [Y1,Y3], Y2 > —sin20Y3(0) < Y1, Y >=< BVy,FY1 = TApy,Y3 = Apry, Y3, Y2 >
and
Vy,ETY2 + Vy CFY3 + h(Y1, BFY2) = 0
where Y1,Y, € T(Dg), Y3 = PY3 + RY3 € T(D & D).
Proof. For any Y1,Y, € Dg, Y3 = PY3 + RY3 € ['(D @ D), by using (1) and (7), we have
< AV}J@,Y;, >=Y1<Y,,Y3>—-< Y2,5y1Y3 >
= — <[Y1,Y3], Y2 > + < Vi, T?Y1, Y2 > + <V, FTY, Ys >
-< §YBFY1,]Y2 > .
Then from Lemma 3.3 and using the property of slant function, we deduce

<Vy,Ya, Y3 >=—<[Yy,Ys], Y2 > +5in20Y3(0) < Y1,Y, > —cos? 0 < Vy, Y1, Y, >
+ < —quTy1 Y;, Yo >+ < I(—Alsy1 Y; + VZFYl)/ Y, >
= — <[Y1,Y3], Yo > +sin20Y3(0) < Y1, Yz > +cos? 0 < Vy,Ys, Y3 >
+ COS2 o< [Yl, Y3],Y2 > —-< AFTY1Y3,Y2 >—-< TAFY1Y3, Y, >
+ < BVZFYL Y, >.

This implies

sin2@ < Vy,Ya, Y3 > = —sin? 0 < [Y1, Y3], Y2 > +sin20Y3(0) < Y1, Ys >
- < AFTY1Y3/ Y, >—-< TAFY]Y:J,, Y, >+ < BV#SFYL Y, >.

Now, for any Y4 € (TM)*, we get

< %(Yl Y5, Y, >:_(Sin 29)Y1(6) <Y, Ys>+ COS2 0 < %’yl Y,, Yy >
— < Vy FTYy, Yy > = <h(Y1,BFY3), Y4 > — < Vy CFY3, Yy >

(14)
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which gives
sin 6 < FVVYI Yo, Y4 >=— < V;FTY2+V£CTY2 +h(Y1,BFY,), Yy > . (15)
Thus from (14) and (15), which achieves the proof. [

Theorem 4.3. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, the anti-invariant
distribution D+ defines a totally geodesic foliation on M if and only if

< Ary,Y1,TPY3 >=<Vy,BFY, + Acry, Y1, QY3 >
and
< Apy,Y1,BYy >=< V#lFYz, CY, >,
where Y1,Y, € T(D1), Yy € (TM)*, Y3 = PY3+ QY3 e T(D & D).
Proof. For Y1,Y, € T(D4),Ys = PY3 + QY3 € I(D @ Dy), by using (1) and (7), we get
<Vy,Ya,Ys > =< Vy,]Ys, JPY3 + JQY; >
=< Vy,]Y2, TPY; > — < Vy,FY,,QY3 > .
Taking into account of (4) and (11) in the above equation, we have

< €Y1Y2, Y3 > =< —Apyzyl, TPY3 > —-—< VleFY2, QY3 >
+ < Acpyzyl,QY3 >, (16)

Now for any Y1, Y, € T(D4), Y4 € T(TM)*, by using (4), (7) and (11), we obtain

< ’ﬁlez, Y4 > =< gyl]YZ,]YAL >
=< —Apyzyl, BY, >+ < V;PYL CYy>. (17)

The proof comes from (16) and (17). O

Theorem 4.4. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. The invariant distribu-
tion D is integrable if and only if

< Vyl TY, — VYZIYL TQY3 > =< I’l(Yz, ]Yl), FRY; > - < I’l(Yl, TY2),FY3 >
— < Bh(Ya, Y1), QY3 >

where Y1,Y, € T(D), Y3 = QY3 + RY3 e T(Dg & D).
Proof. For any Y1,Y, € I(D), Y3 = QY3 + RY3 € I'(Dg @ D+), by using (3) and (7), we obtain
<Y1, Y2 Vs > =< Vy, JY2, Y5 > = <V, JY1, ] Y5 >
=< Vy,TY,, TQY3 + FQY3 > + < Vy,TY,, TRY3 + FRY; >
+ < J(Vy,JY1 + (Y2, ]Y1)), QY3 > = < Vy,]Y1, JRY3 >
by using (11) in the above equation, we have

<[Yy,Y2], Y3 > = (Vy, TY2, TQY3)+ < h(Y1,TY3), FQY3 + FRY3 >
+ < TVY2]Y1, QY3 >+ < Bh(Yz, IY1), QY3 >
- <h(Y2,JY1),FRY3 > (18)

which proves the assertion. [
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Theorem 4.5. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. The slant distribution
Dy is integrable if and only if

sin® @ < [Y1,Y3], Yo > —cos? 0 < Vy, Y2, Y3 > —sin20Y3(0) < Y1, Y, >
=<< ACFY1Y3 — AFTY1Y3 + VYSBFYL Y2 >+ < Apyl Yz — Vszyl, TPY3 >

where Y1,Y, € T(Dg), Y3 = PY3 + RY; e (D@ D).
Proof. For any Y1,Y, € I'(Dg), Y3 = PY3 + RY3 € ['(D @ D). by using (1) and (7), we have
<[Y1,Ya], Y3 >=<Vy,Ys, Y3> — < Vy, Yy, Y3 >
== <Vy,JY1,JY2 > = <[Y1,Y3], Y2 > = < Vy,JY1,]Y5 >
=< Vy,T?Y1, Y2 > + < Vy,FTY1, Y, > + < Vy, JFYy, Yo >
— <Y1, Y3l Y2 > — < Vy,TYy, JY3 > — < Vi, FYy, Y3 > . (19)

On the other hand, taking into account of Lemma 3.3, using the property of slant function, (4), (11), equation
(19)

<[Y1,Ya], Y3 > =—sin?0 < [Yy,Y3],Ys > +cos? 0 < Vy, Yy, Y3 >
+Si1’12(6)Y3(6) <Y, Y, >+< ACFY1Y3 - AFTY1Y3 + VYBBPYL Y, >
+ < AFYI_VYZTYL TPY; >

which achieves proof. [

Theorem 4.6. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. The anti-invariant
distribution D is integrable if and only if

< A]y1 Y, - A]yzyl, TPY3 >=< T(A]yzyl - A]yl Yz) + B(V#Z]Yl - Vi]Yz), QYg >
where Y1,Y, € F(DJ‘), Y3 =PY;3+ QY3 e I'(D® Dy).
Proof. For any Yq,Y, € I(D1), Y3 = PY3 + QY3 € I'(D @ Dp), by making use of (4) and (7), we have

<Y1, Yal, Y3 > =< Vy, J¥a, J¥3 > = < Vy,]Y3, ]Y; >
=< -Ap, Y1 + V§2]Y1,]PY3 >+ < JAj,Y1,QY3 >
— <JV§,JY2,QY3 >+ < Ajpy, Y2 = Vy JY1, TPY; >
- <JAj,Y2, QY3 > + < ]V¢2]Y1,QY3 > .

Then from (11) in the above equation, we have

< [Yl,Yz], Y3 > =< TA]yzyl — TA]y1Y2 + BVZ]Yl — BV;]Yz, QY3 >
+ < A]y1Y2 —A]yzyl,TPY:', > . (20)

The proof comes from (20). [J

Theorem 4.7. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, D is totally
geodesic if and only if

< TVY1 Y, + Bh(Yl, Yz),BY4 >=< ACY4Y1,TY2 >—-< Vi}] CYy4, FY, >

where Y1,Y, € T(D) and Y4 € T(TM)*.
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Proof. For any Yq,Y, € I'(D) and Yy € T(TM)*, by making use of (1) and (11), we have
<h(Y1,Y2), Yy > =< Vy, Y, ] Yy >
=< JVy,Y2,BYy > + < [Vy,Y5,CYy > .
Taking into account of (3) and (4) in the above equation, we get

< h(Yl,Yz), Y, > =< TVY1Y2,BY4 >+ < Bh(Yl, Yz),BY4 > —-< —ACY4Y1 + V¢1CY4,]Y2 >
=< TVyl Y, + Bh(Yl,Yz),BY4 >+ < Acy4Y1,TY2 > —-< V¢1CY4, FY, > . (21)

Hence the proof follows from (21). O

Theorem 4.8. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, Dy is totally
geodesic if and only if

os® 0 < Ay, Y4, Y2 > + < Vi, Yy, FTY, >=< h(Y1, BYy) + Vi, CYy, FY, >
where Y1,Y, € T(Dg) and Y4 € T(TM)*.
Proof. For any Y1,Y, € I(Dg) and Y4 € T(TM)*, using (1) and (7), we obtain
<h(Y1,Y2), Yy > == < Vy,JYy,]Y, >
=<Vy,Y4,JTY, + JFY, >
=< Vy,Ys, T, + FTY; > + < Vy, Yy, JFY, > .
Then from (3), (4), (11) and Lemma 3.3, we have

< h(Yl,Yz), Y, > =< —AY1Y4 + V¢1Y4, - COS2 0Y, + FTY, > — < FﬁleY4 +CYy, FYy >

= COS2 0 < Ay1Y4, Y, >+ < V¢1Y4,FTY2 > =< h(Yl,BY4),FY2 > —-< V¢1CY4,FY2 > .
(22)

The proof comes from (22). O

Theorem 4.9. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, D* is totally
geodesic if and only if

< Ay,Y1,BFY; >=< V¢1Y4, CFY; >
where Y1,Y, € T(DY) and Y4 € T(TM)*.
Proof. For any Y1,Y, € I(D*) and Y4 € T(TM)*, by using (1), (7) and the fact that TY; = 0, we have
<h(Yy,Y2),Ys >=< Vy,Y, >= — < Vy,JYy, Y2 >= — < Vy, JY4, FY2) > .
On the other hand, using (4) and (11), we get
<h(Y1,Y2),Ys >=—<Ay,Y1,BFY; >+ < Vf,l Y4, CFY, > (23)
which gives the proof. [

Theorem 4.10. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, D — Dg mixed
totally geodesic if and only if

< h(Y1,TY2) + VllleYZ/ CYy >=< VY1Y2, TBY, > + < h(Yl,Yz), FBY, >
where Y1 € T(D), Y, € T'(Dg) and Y4 € T(TM)*.
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Proof. For any Yq € T(D), Y2 € T'(Dg) and Yy € I(TM)*, from (1) and (11), we obtain
<h(Y1,Y2), Yy >=<Vy,]Y,, JYs >= — < Vy, Y2, JBY4 + JCYy > .
Taking into account of (3), (4) and (7), we have

< h(Yl,Yz), Y, > =< h(Yl, TYQ), CYy>+< V;FYQ, CYy >
- < VY1Y2, TBY, > — < h(Yl,Yz), FBY, > . (24)

The proof comes from (24). [J

Theorem 4.11. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, ® — D+ mixed
totally geodesic if and only if

< FVy, Y+ Ch(Y1,Y3),CYy >= — < Vy,TY,BYy >
where Y1 € T(D), Y, e [(D) and Yy, € T(TM)*.
Proof. For any Y7 € I'(D), Y, € I(D*) and Yy € I(TM)*, by using (1) and (11), we have
<h(Yy,Y2), Yy >=< Vy,Ys, Y4 >=< Vy,]Y2, BYs > + < J(Vy, Y2, CYs) > .
By virtue of (3) and (7), we get
<h(Y1,Y2),Ys >=<Vy,TY,,BYy > + < FVy, Y5 + Ch(Y1,Y3),CYy > . (25)

The proof comes from (25). O

Theorem 4.12. Let M be a pointwise quasi hemi-slant submanifolds of a Kaehler manifold M. Then, Dg — D+ mixed
totally geodesic if and only if

FAry,Y1 = CV#lFYz

where Y1 € T(Dg), Y € T(D*) and Y4 € T(TM)*.

Proof. For any Y7 € I'(Dg), Y, € T(D*) and Y, € I'(TM)*, by making use of (1) and (7), we have
<h(Y1,Y2), Yy >=< Vy, Y, [Ys >=< Vy,FY,, Yy > .

Taking into account of (4) and (11), we get

<h(Y1,Y3),Yy>=-< ]§Y1FY2/ Yy >
=< ]Apyzyl,Y4 > =< V;FYQ, Y, >
=< FApyzyl - CVZPYQ, Y, > (26)

The proof comes from (26). [J

Finally, we mention the following examples.
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5. Examples

Example 5.1. For O € (0, %), consider a submanifold M of a Kaehler manifold M defined by immersion 1 as follows:

P(r,s,t,0,u,v) =(— ! L ,sin @, OCOSG,O,L,O).

B TE B 00

We can easily to see that the tangent bundle of M is spanned by the tangent vectors

1 4 £ = 1 0 Ea 1 40

1 \/anll 2 \/éaxsl 3 \/gaxlr
d . 0 1 4 1 0
E4—c0560_)—y2—sm98—x4, E5—$a—x2, E¢ = 78_

We define Kaehler structure J of R™ by,

J 0 .
](Bx, o ](a_yj o, I<ij<b
We get

1 0 1 0 1 0
E = ——, E =, E =,
JE1 NS JE> 5 9y JE3 o

J . 1 0 1 0

]E4_COSQ8_x2+Sm93_y4' ]ES__\/EByz' JE¢ \/§8y3'

Then © = span{Ey, E3} is holomorphic distribution, Dy = span{Es, Es} is pointwise slant with slant function
cos‘l(%) and D+ = span{E,, E¢} is anti-invariant distribution. Thus  defines a proper 6-dimensional pointwise

quasi hemi-slant submanifold M in M.

Example 5.2. Forv #0,1and 0 € (0, ), consider a submanifold M of a Kaehler manifold M defined by immersion
Y as follows:

o

3 \/5)'

V(,u,a,r1,s,t,w,0) = (u,auvcos(u+ a), ,vsin(u + a), \/5, r,e,

e

S
V2’
We can easily see that the tangent bundle of M is spanned by the tangent vectors

Eq = cos(u + cv)aix3 + sin(u + a)8ix5'

E, = ? —vsin(u + oz)i + vcos(u + a)
oxy x5
E; = ? —vsin(u + oz)i + vcos(u + oz)
oxs x5
d 1 8 1 d
Ey= —, Es = ——, E¢=—=—,
4 8x7 > \/5_83(9 6 \/5_53(10
1 4 1 4
E; = —

2 E=—-2
V3 9x11 8 \/3 9x12
We define Kaehler structure | of R'? by

J(x1,x2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12) = (—X2, X1, —X4, X3, —X6, X5, —X8, X7, —X10, X9, —=X12, X11)
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We obtain
d . d
JE1 = —cos(u + a)a—x4 —sin(u + a)8_xé'
JE; = —i + vsin(u + a)i —vcos(u + a)=—
2= QXQ QX4 8x6'
0 . d d
JE; = 9_x1 + vsin(u + a)a—x4 —vcos(u + a)a—x(),
d 1 0 1 4
E = T35 E =TT =3 E = =3
JE4 I%s JEs N JEs NS
1 4 1 4
E=————, = ——":
] 7 \/§8X12 8 \/§8x11

Then © = span{Es, E¢, Ey, Eg} is holomorphic distribution, D¢ = span{E,, E3} is pointwise slant with slant function

cos V(1) and D+ = span{Ey, E4} is anti-invariant distribution. Thus 1 defines a proper 8-dimensional pointwise

quasi hemi-slant submanifold M in M.
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