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Abstract. In this paper, we introduce a new class of submanifolds which are called pointwise quasi bi-slant
submanifolds in almost Hermitian manifolds which extends quasi bi-slant, bi-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 is involved in the definition of the new
submanifolds. We also get some results for totally geodesic and mixed totally geodesic conditions for

pointwise quasi bi-slant submanifolds. Finally, we illustrate some examples in order to guarantee the new
kind of submanifolds.

1. Introduction

One of the interesting and active research topic is the theory of submanifolds in differential geometry.
The theory has many interesting applications such as economic modelling, mechanics, image processing
and computer design. In the theory of submanifolds, the notion of slant submanifolds was introduced by
B. Y. Chen as a natural generalizations of holomorphic immersions and totally real immersions. Most of
the studies and examples related to slant submanifolds can be found in [5].

In the course of time, this interesting notion has been studied broadly by several geometers ([6], [9], [11],
[12], [22], [25], [26]). As a generalization of slant submanifolds, there are several kinds of submanifolds:
semi-slant submanifolds ([2], [14], [23]), generic submanifolds ([20], [21]), hemi-slant submanifolds ([13],
[28]), bi-slant submanifolds ([3], [4], [27]), quasi hemi-slant submanifolds ([18], [19]), quasi bi-slant sub-
manifolds ([1], [17]). In 2012, B. Y. Chen and O. ]J. Garay [7] studied pointwise slant submanifolds in almost
Hermitian manifolds which was first proposed by E Etayo [10] under the notion of quasi slant submanifold.

In 2013, B. Sahin [24] defined the notion of pointwise semi-slant submanifolds. In 2014, K. S. Park
([15], [16]) 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.

On the other hand, in 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: [17]).
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Taking into account of the above studies, we introduce the notion of pointwise quasi-bi-slant subman-
ifolds, in which the tangent bundle consists of one invariant and two slant distributions which have slant
functions instead of slant angle, of almost Hermitian manifolds as a generalization of quasi bi-slant, bi-slant,
hemi-slant, semi-slant and slant submanifolds in the present paper.

The summary of the present paper is as follows: In Sect. 2, the basic notions, important definitions
and some properties of both almost Hermitian manifolds and the geometry of submanifolds are given. In
Sect. 3, we define the notion of pointwise quasi-bi-slant submanifolds, giving a non-trivial example and
obtain some basic results for the next sections. In Sect. 4, we deals with main theorems related to the
geometry of distributions in this section. Finally, we mention another non-trivial example for this new class
of 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 2m. 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

Iz = _I/ g(]X/]Y) = Q(X/ Y)/ (1)

for any vector fields X, Y on TM, where I denotes the identity transformation. The fundamental 2 -form Q
on M is defined by Q(X, Y) = g(X, ]Y), VX, Y € I'(TM), with T'(TM) being the section of tangent bundle TM
of M. An almost Hermitian manifold M is called a Kaehler manifold [29] if

(Vx])Y =0, )

where V is the Levi-Civita connection on M with respect to g.

Let M be a Riemannian manifold isometrically immersed in M and induced Riemannian metric on M is
denoted by the same symbol g throughout this paper. Let A and k 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 [6]

ViY = VyY + (X, Y) 3)
and

VxV = —AyX + ViV, (4)

for any vector fields X, Y € I'(TM) and V € 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 V e T(T+M). Moreover, Ay and h are related by

gh(X,Y), V) = g(AvX,Y), 6)
for any vector fields X, Y € I(TM) and V € I'(T+M).

Now, we have the following definition from [7]:

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 X € T,M, where T,M is the tangent
space of nonzero vectors. In this case, O is called slant function of M (cf. [7]).

Finally, a submanifold M is called (i) (D1, D;)-mixed totally geodesic if h(Z, W) = 0, for any Z € T'(D,)
and W € T'(D,) (ii) D-totally geodesic if it is (D, D)-mixed totally geodesic.
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3. Pointwise quasi bi-slant submanifolds

In this section, we define a new class of submanifolds which can be considered as a generalization
of quasi bi-slant, bi-slant, hemi-slant, semi-slant, slant etc. submanifolds. We also give some non-trivial
examples for illustrating the notion.

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 bi-slant submanifold if it is furnished with three orthogonal distributions (D, Dg,, Do, ) satisfying
the conditions:

(i) TM = D ® Dy, ® Do,,
(ii) The distribution ®© is invariant, i.e. [D =7,
(iii) JDg, L Dg, and [Dy, L Do,
(iv) The distributions Dg,, Dg, are pointwise slant distributions with slant function 01, 0,, respectively.

The pair 01, 0, of slant functions is called the bi-slant functions. A pointwise quasi bi-slant submanifold
M is called proper if its bi-slant function satisfies 01, 0> # 0, 5, and both 6, 0, are not constant on M.

If we represent by dy, d, and d3 the dimensions of D, Dy, and Dy,, respectively, then from our generalized
definition of pointwise quasi bi-slant submanifold M, we can obtain the following known subclasses as
remarks:

Remark 3.2. M reduces to a pointwise bi-slant submanifold [8] for d, = 0.

Remark 3.3. M is a quasi bi-slant submanifold [1] for dy # 0 and 0 < d,ds < 5 where dy and ds are different slant
angles.

Remark 3.4. M is called a pointwise-slant submanifold [7] for d = d = 0.
Remark 3.5. M is a bi-slant submanifold [3] for d; = 0and 0 < da,d3 < 5 where d, and d3 are different slant angles.
Remark 3.6. M is simply to a slant submanifold [5] for di = d, = 0and 0 < d3 < 7.

Now, we present a non-trivial example of proper pointwise quasi bi-slant submanifold in R'2.

Example 3.7. For t,s # 0,1; 61,0, € (0, %), consider a submanifold M of a Kaehler manifold R'? given by the
equations

X1 =5¢0s 0,1 = tcosO1,x2 =ssin 0y, yz = tsin 61,x3 = 5C0S 91,]/3 =tcos 6,

x4:ssin91,y4:tsin92,x5——61 0, Y5 = —61+ —0y,%6 =1, g = 0.

B TR E

Then the tangent bundle of M is spanned by {e1, e2, €3, €4, €5, s} where

J J
e1 = cosB1— +sinB;=— + cos O +sin 8
1 1 o 1 E h5— E 25— i

d ) 0 0 . J
€, = CoS 92(9_x1 + sm@zE + cos 61&_x3 + sin 918_954'

e3 = —tsin 6 i+tcos@ — —ssinf i+scos€ i+Li+Li
3 ! 8y1 ! ayz 183(3 ! 8x4 \/§ 83(5 \/E 8y5 !
J d 1 0 1 0
ey = —ssinp— +scosOp— — tsin O +tcos O + —=—,
4 23 X1 28 X> 23y3 2 \/_8X5 \/§8y5
0 J
65 = — g =

oxe’ T dye
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Then © = {es, eq} is holomorphic distribution and Dy, = spanfe;, ez}, Do, = spanies,es} are pointwise bi-slant
distributions with slant functions cos™'[cos(01 — 0)] and cos‘l(wJW). Hence M is a proper 6-dimensional

pointwise quasi bi-slant submanifold in R'2.

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

X =PX+QX + RX, (6)
where £, Q and R denotes the projections on the distributions D, Dg, and Dg,, respectively.

IX=TX+FX, 7)
where 7 X and ¥ X are tangential and normal components on M. By using (6) and (7), we get immediately

JX=TPX+TRX +FQAX +TRX + FRX, (8)
here since /D = D, we have FPX = 0. Thus we get

J(TM) =D& 7T Dg, ® T Do, )
and

T*M=FDg, ®F Do, ® U, (10)
where (1 is the orthogonal complement of ¥ Dg, & F Dy, in T*M and Ju = p. Also, for any Z € T+M, we have

JZ = BZ +CZ, (11)

where BZ € T(TM) and CZ € I'(T+M).
Taking into account of the condition (iii) in Definition (3.1), (7) and (11), we obtain the followings:
TDQl C D@l, TDQZ C D@z, 3?@91 = @91, BTD@Z = @92.
With the help of (7) and (11), we obtain the following Lemma:

Lemma 3.8. Let M be a pointwise quasi bi-slant submanifold of a Kaehler manifold M. Then, we have
(a) BF Uy = —sin” 01U,  (b) BF U, = —sin” 0,1,
@©T Ui+ BF Uy = -U), (AT Uy +BF U, = -Uy,
@FTU +CFU; =0, HFTU,+CFU, =0,
forany Uy € Dy, and U, € D,.
By using (2), Definition (3.1), (7) and (11), we obtain the following Lemma:

Lemma 3.9. Let M be a pointwise quasi bi-slant submanifold of a Kaehler manifold M. Then, we have
(1) 'TZ.ZUI‘ = —cos? o;U;,
(i) g(TiUi, T;V:) = (cos® 0;)g(UL;, V),
(iii) g(Fil;, FiVi) = (sin” 0,)g(U;, Vi)
foranyi=1,2, Uy, Vi € [(Dy,)and Uy, V, € T(Dy,).

Proof. The proof follows using similar steps as in Proposition 2.8 of [7]. O
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Lemma 3.10. Let M be a pointwise quasi bi-slant submanifold of a Kaehler manifold M with pointwise slant distri-
butions Dy, and Dy, with distinct slant functions 0, and 0y, respectively. Then

(i) Forany X, Y € Dy, and Z € Dg,, we have
(sin® 01 — sin® 02) g (VxY, Z) = g (Arr,zY — ApzT1Y, X)
+g(ArryZ - ApyT2Z, X)
(ii) For Z, W € Dy, and X € Dy,, we have

(Sinz 6, — Sin2 Ql)g(VZVV, X) = g(AFTZWX _ AFWT1X, Z)
+ 9 (ArrxW = AixToW, Z) .

4. Main Results

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

9 ArqzJU - ViuT @ Z, V) = g(T ViuV + Bh(JU, V), QZ)
and

ViuBW — AcwJU € T'(Dg, ® Dy,),
forany UV €D, Z=QiZ +QZ e T(Dg, ® Dg,) and W € T(TM)™.

Proof. From equations (3) and (7), we have

!](%u]V Z)= —H(AVd]uV/ TQZ) - g(ﬂvv]uV, FQiZ)
+9(J(ViuV + h(JU, V)), @:2),

forany UV € D,Z = QZ + QZ € T(Dg, ® Dy,). Further, taking into account of (4), the above equation
becomes

gVu]V,Z) = gVuT Qi Z — Agq,zJU, V)
+ g(TV,uV + Bh(JU, V), Q7). (12)

Now, for any W € I(TM)* and U, V € I'(D), we have

gV ]V, W) = =g(ViuV, BW) - g(VjuV, CW)
= g(V, ViuBW + h(JU, BW)) + g(-AcwJU + V;;CW, V)
= g(ViuBW - AcwJU, V). (13)
The proof comes from (12) and (13). O
As a direct consequence of the above theorem, we can give the following result:
Corollary 4.2. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. Then, we have
JViuV + Bh(JU, V) € T(Dg, @ Dg,),
V]uTle - A(}—Q]Z]u € 1"(@91 D ©92)r
Vjuﬂw —AcwJU € r(Dgl ® 392),
forany UV eT(D), Z = @QZ + QZ € T(Dy, ® Dg,) and W € T(TM)*.
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Theorem 4.3. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. Then, the slant distribution
Dy, defines a totally geodesic foliation on M if and only if

sin? 019([Uy, Z], V1) — sin 261 Z(01)g(U1, V1) = g(Agru, Z, V1) + 9(Agu, Z, T V1)
— g(VJZ'TU1,7'-V1)

and
VﬁlfTV1 +VﬁlC9'-'V1 +h(U1,B7:V1) =0,

where Uy, V7 € F(Dgl),z € F(D &® 1)92).
Proof. For any U;, V1 € I'(Dg,), Z € T'(D @ Dy,) we have
9(Vu,V1,2) = Urg(V1,2) = 9(V1, Vi, 2)
= —g([Uy, Z], V1) + g(VT Uy, V1) = g(VF T Uy, Vi) = g(V2F Uy, JV4).
Furthermore, from Lemma 3.9 and using the property of slant function, we deduce
9(Vu,V1,2) = ~g([Us, Z], V1) +sin 261 Z(61)g(Un, V1) = cos” 619(V2 Ly, V1)
+g(VZF T U, V1) = g(V2F U, JV1)
= ~g({Uy, Z1, V1) + sin 261 Z(61)g(Un, V1) + cos® 019(Vui, V1, 2)
+ cos 01g([U1, Z, V1) = g(V2F T Uy, Vi) = g(V2F Un, JV1).
From the above equation, we obtain
sin? 61g(Vu, Vi, Z) = —sin? 61g([Uy, Z], V1) + sin 261 Z(61)g(Uy, V1)
9 Arru, Z, V1) + 9(Aru, Z, T V1) — g(Vz F Uy, F V7). (14)
Now, for any W € I(TM)* and U3, V7 € T'(Dg,), we have
9(Vu, Vi, W) = —g(Vu, I T U1, W) = g(Vu, TF V1, W)
= ~g(Vu, T2V, W) = gV, T TV, W) = g(Vui, BF Vi, W)
— g(Vu,CF V1, W).
By using the property of the slant function, we get
9(Vu, Vi, W)=—(sin 201)U1 (61)g(V1, W) + cos? 019(Vu, V1, W)
— g(Viy, FT V1, W) = g(h(Uy, BF V1), W) = g(V;, CF V1, W)
which gives
sin? 019(Vuy, Vi, W)=—g(V; FTV1+Vi CF Vi +h(Uy, BF V1), W). (15)
The proof comes from (14) and (15). O
For the geometry of Dg,, we have the following theorem:

Theorem 4.4. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. Then, the slant distribution
Dy, defines a totally geodesic foliation on M if and only if

sin? 029([Uy, Z], V2)—sin20,Z(0,)g(Us, V2) = g(V2BF Ur—Agqu,Z—Acru, Z, V)

and
VﬁZ?TVZ - TATVZ U, + VﬁZ?VZ =0

for any W € T(TM)* and U,, V, € T(Dp,).
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Theorem 4.5. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. Then, ®is totally geodesic
if and only if

VuBW — AcwlU e T(F D1 & F D»)
and
h(U, BW) + V;CW € T'(u)
forany U,V € I(D) and W € T(TM)*.
Proof. For any U,V € I'(D) and W € I(TM)*, from (3), (4), (7) and (11), we have

g(h(U, V), W) = g(VyV, W)

= g(VuJW, V)
= g(T (VuBW — Acwl) + B(h(U, BW) + Vi,CW), V)

which achieves the proof. [

Theorem 4.6. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. Then, Dy, is totally
geodesic if and only if

gV WFT V1) = g(Agv,, BW) + g(Vi;, CW, F V1)
where Uy, V1 € T(Dg,) and W € T(TM)*.
Proof. By virtue of (7), (11), we get

gl V2), W) = =g(Vu, JW,JV1)

= g(Vu,W, 72V1) + g(Vi, W F T V1)
- g(Vu, BW, F V1) — g(Vi, CW, F V1)

for any U;, V1 € I'(Dg,) and W € I'(T M)*. Furthermore, taking into account of Lemma 3.9 and using the
property of slant function, we obtain

g(h(Uy, V), W) = = cos? 019(Vu, W, V1) + g(-Awlh + Vi, W, FT V1)
+ g(—A;::V1 Ul, BW) — g(thCW, TVl)

which gives

g(h(U, V1), W) = esc® O1{g(Vi, W, F T V1) — g(Agv,Us, BW) — g(V;, CW, F V1)),
which completes the proof. [
For the slant distribution Dg,, we have the following theorem:

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

g(h(Uz, BW) + V5,CW, FV2) = g(V, W, 7T V2)

where Uy, V, € T(Dg,) and W € T(TM)*.
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Theorem 4.8. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. Then, ® — Do, mixed

totally geodesic if and only if
FVyT U =-Ch(V, T U)

forany U € I(D),Vy € T(Dg,) and W e T(TM)*.

Proof. For any U € I'(D), V1 € I'(Dg,) and W € T(TM)*, we have
g(h(U, V1), W) = g(VuVi, W) = g(Vu] V3, JW).

On the other hand, by using (3), (7) and (11), we get
g(h(U, V1), W) = g(Vv, JU, JW)

= —g(JVy, TU, W)
= —g(?—“VVlTU + Ch(V1,7U), W)

which gives the proof. O

Theorem 4.9. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. Then, ® — Dy, mixed

totally geodesic if and only if
g(W(U, T V2) + VF Vo, CW) = g(Agrv, U — VT Vo, BW)
where U € T(D), V, € [(Dg,) and W € T(TM)*.
Proof. For any U € (D), V, € I(Dgp,) and W € I(TM)*, we obtain
g(h(U, V2), W) = g(Vu] V2, JW).
By virtue of (3), (4) and (7), we deduce

g(h(U, V), W) = g(Vu]Va, JW)
= g(VuT Vo + (U, T V3), JW) + g(=Arv, U + VT Vo, JW).

Taking into account of (11) in the above equation, we have
g(h(U, V2), W) = g(VuT V2 = Ay, U, BW) + g(W(U, T V) + V;F V2, CW)

which proves the assertion. [J

Theorem 4.10. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. Then, Dy, — Dy, mixed

totally geodesic if and only if
T(Aqfvz U, - VulTV2) = C(h(lll,TVZ) + VJL'[17"V2)

where Uy € T(Dg,), Vo € T(Dg,) and W € T(TM)*.

Proof. For any Uy € T'(Dg,), V2 € T'(Dp,) and W € I(TM)*, we obtain
9(Vu, Vo, W) = g(Vi, [V, JW).

By using (3), (4), (7) and (11), we have
g(h(UL1, V2), W = ~g(IVu, [V, W)

= —g((Vu, T Va + Vi, F V), W)
= —g(FVulTVZ + Cl’l(u1, TVz) - ?A‘FVZ u; + CVJL'E 7"‘/2, W)

which has desired the assertion. [
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Theorem 4.11. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. The invariant distribution
D is integrable if and only if
T(VuTV=-VyTU)+BhHU,TV -hUTYV)

has no component in I'(Dg, ® Dy,).

Proof. For any U,V € I'(D), Z € I['(Dg, ® Dg,), by using (1), (2), (3) and (7), we have

g([U, V1,2) = gJ(VyJU) = J(Vu] V), Z)
= g((VvT U +h(V,TU)) - J(VuTV + (U, TV)), Z) (16)

here we have used that ¥ U = 0 for any U € I'(D). Further, by using (7), (11) in the above equation, we get
g(U V1, 2) = g(T (VT U-VuT V) + Bh(V,TU) - WU TV),Z)
which achieves the proof. [

Theorem 4.12. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. The slant distribution
Dy, is integrable if and only if

sin? 019([U1, Z],V1) — cos® 019(Vy, V1, Z) — sin 201 Z(601)g(Uy, V1)
= g(T(Agy, Vi = Vv, T Uy) = B(W(V1, T ) + Vi, FUL), Z)
+9(VzBF Uy — Acru, Z, V1)
where Uy, Vy € T(Dg,), Z e T(D® Dy,), Z=PZ + RZ.
Proof. For any Uy, V1 € T(D1), Z e T(D @ Dg,), Z = PZ + RZ, by using (3), (4) and (7), we get
g([Us, V11,2) = g(Vu, V1, Z) — g(Vv, Uy, Z)
= _g(VZ]ulr ]Vl) - g([ulr Z]/ Vl) - g(vVJul/ ]Z)

= g(V,T2Uy, V1) + g(V,FT Uy, Vi) — g(V,F Uy, JV1) — g([U, Z), V4)
= g(J(Vy, T Uy + h(V1, TUs) = J(=Agu, Vi + Vi, FUh), Z). 17)

On the other hand, taking into account of Lemma 3.9 and using the property of slant function, equation (17)

g([Uy, V11, Z) = sin 20, Z(61)g(Us, V1) + cos? 01{g(Vu, V1, Z) + g([Us, Z], V1))
- JArrin, Z, V1) + g(V2BF Uy, V1) — g([U4, Z], V1)
+ 9(T(Aru, Vi = Vv, T Uy) = B(W(Vy, T Uy) + Vi, FUh), Z),

which gives the assertion. [
For the slant distribution Dg,, we have the following theorem:

Theorem 4.13. Let M be a pointwise quasi bi-slant submanifolds of a Kaehler manifold M. The slant distribution
Dy, is integrable if and only if

sin? 0,9([U, Z], V2) — cos? 029(Viy, Va, Z) — sin 20,Z(02)g(U,, V)
= g(V,BF Uy — Arq,Z, Va) + gV, Uo, TPZ + T QZ) + g(h(Va, Uy), FQZ),

where Uy, V, € T(Dg,), Z € T(D @ Dy,), Z = PZ + QZ.

Finally, we mention the following example:
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Example 4.14. For 01,0, € (0, §), consider a submanifold M of a Kaehler manifold M defined by immersion { as
follows:

P(61,02,u,0,s,t) = (ucos O2,v cos O, 1 cos B1,vcos 01, usin 8, vsin 0, usin 81, vsin 01, 61, 02, ub1 + v6,,0, s, t).

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

e1 = —usinf i—vsin@ i+ucos€ i+vcos@ —+i+ui
1= 18)@ 1(9y2 18x4 1(9]/4 (QX5 8x6'
. d . J J J J
62__u8m628_x1_vsm928_y1+MC05928_JC3+UCOSQZ&_y3+&_y5+Ué?_x6'
J d . 0 . d 0
€3—C05928—M+C0591%+Sln62a—x3 +Sll’1613—x4+918—x_6,
0 J 0 0 0
ey =Cos)— +cosO1=— +sinr— +sinf1— + Or—,
4 2 &yl ! 8y2 2 8y3 ! &y4 2 &X6
T )
5 — ax7/ 6 — ay7
We define Kaehler structure | of R™ by,
J 0 0 ..
Zy=_Z )= = < <6.
Iy E ](8yj o 1<ij<6
We have,

0 0 0 J J J
e1 = —vsinf;— +usinf;=— +vcos;—,-ucos— — — —uU—
]1 183(2 18y2 18364 13y4 8y5 8y6

. d . d d d J
](32——08111628—3(14‘”511’162% +UCOSQZa—x3—MCOSQZa—y3+a—x5—Ua—y6,

J 0 J J J
e3 = —cosrp— —cos;— —sinfr— —sinf;— — 6;—,

Jes ) I 1 E 2 E 1 E 1 E
J J . d . d J
Ie4_COSQZ&_Jc1+C05618_x2+sm62&_x3 +sm6107_x4_628_y6'
J J

Jes = oy Jes = e

Then © = spanfes, eq} is holomorphic distribution and Dg, = spanie;, e2}, Do, = spanies, es} are pointwise bi-slant

with slant functions cos™ — ) and cos™ (‘—2) Thus 1 defines a proper 6-dimensional

V@242 +1) 202 +u2+1) V(63+2)(63+2)

pointwise quasi bi-slant submanifold M in M.
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