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1. Introduction

The notion of a generalized complex structure, introduced by Hitchin [3], is a ge-
ometric framework that unifies both complex and symplectic structures. Gualtieri
has developed the theory of generalized complex structures and introduced gener-
alized Kihler structures which come with additional conditions [2].

Vaisman introduced the odd-dimensional analog of these structures, generalized
almost contact structures, and had defined generalized Sasakian structures from the
viewpoint of generalized Kéhler structures [7, 8]. He has also defined conformal
changes of generalized complex structures and investigated invariant generalized
geometry under conformal changes [6]. Poon and Wade have studied integrability
conditions of generalized almost contact structures. This framework unifies almost
contact, contact and cosymplectic structures [4,5]. Even more, there is a more
general context of generalized contact bundle that is introduced by Vitagliano and
Wade [10], in which contact structures do not possess any global contact one-form.

Although Poon-Wade’s generalized contact structures are special cases of general-
ized contact bundles, there are a lot of gaps that can be filled in many special cases,
which definitely provide new ideas in more general cases.

In this paper, we consider integrability and normalization of a conformal change
of odd-dimensional generalized structures.
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This paper is divided into four sections. In the next Section, we recall the needed
background including definitions and theorems about generalized structures. In
Section 3, we characterize generalized almost contact and contact manifolds to
become integrable after a conformal change and we give an example of a general-
ized contact manifold which remains invariant under a nonhomothetic conformal
change. In Section 4, we carry out a detailed study of geometric properties of nor-
mal generalized contact structures. We give geometric conditions expressing the
normalization of a generalized almost contact structure. Then we use them to char-
acterize the conformal changes of generalized almost contact and normal general-
ized contact structures. Also we give an example of a normal generalized contact
structure which remains invariant under a nonhomothetic conformal change.

2. Preliminaries

Let M be a smooth manifold and consider the big tangent bundle TM = T M &
TM*. A natural inner product on TM = TM & T M* is defined by

(X +a,Y +6) = 3(6(X) +a(Y)

and the Courant bracket by
1
[X +a Y+ 5] =X, Y]+ £xB ~ £ya - od(ixf —iva)

where X, Y € TM and «, 8 € TM*. A subbundle of TM & T M* is said to be
involutive if its sections are closed under the Courant bracket.

A generalized almost complex structure on M is an endomorphism J of T'M &
TM* such that 7 +7* = 0 and 72 = —Id. Since J? = —Id, J has eigenvalues
+i. Let £ C TM ® C be the i eigenbundle of 7, E is maximal isotropic with
respect to (, ) and it satisfies £ N E = 0. Conversely, any such maximal isotropic
subbundle E of TM ®C defines an almost generalized complex structure on M. J
is called a generalized complex structure (or, J is integrable) if E is involutive [2].
The integrability of 7 amounts the nullity of the Nijenhuis tensor of 7, i.e., for
any X +a,Y + 5 € I'(E), we have

N X+a,Y+8)=[T(X+a),TY +8)]+T*[X +a,Y + 3]
—JX+a,JY +8)]-J[TX+a),Y +3]=0.

A generalized Riemannian metric (G is an automorphism

G:TMaeTM" —TMeTM*
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which is self-adjoint (symmetric) operator, i.e., G* = (, and squares to identity,
i.e., G = Id such that G is positive definite metric [2]. It turns out that a gen-
eralized Riemannian metric is equivalent with a pair (-, ) where - is a classical
Riemannian metric on M and ) € Q?(M). More exactly

(A
(%)

where A € End(TM), v = -’ A and 0® = 4" o (Id — A?). The condition
G? = Id implies that A is skew-symmetric with respect to both metrics v and o,
ie.,o0(AX,Y) = —0(X,AY) and y(A*a, B) = —v(a, A*) [2].

The analog of generalized almost complex structure for odd-dimensional spaces
is generalized almost contact structure. We mention here the definition of these
geometric structures. But first, it will be worthwhile to recall the formal definition
of geometric structures for odd-dimensional spaces on a manifold to use them in
generalized cases.

Let M?"*! be a smooth manifold with a one-form 7 such that n A (dn)™ # 0,
then the one-form 7 is a contact structure or a contact one-form. Given a contact
one-form, there is a unique vector field { such that () = 1 and i¢dn = 0.
This vector field is known as the Reeb vector field of the contact form 7. Other
geometric structures for odd-dimensional spaces that is associated with the contact
and generalized structures are cosymplectic structures. In terms of tensors, an
almost cosymplectic structure (7, ) is equivalent to the choice of a one-form 1 and
a two-from 6 such that n A 8™ # 0 at every point of the manifold. Subsequently, an
almost cosymplectic structure (7, 6) is a cosymplectic structure if it is integrable
or equivalently, if both 1 and 6 are closed. It is immediate that contact forms
constitute a subclass of almost cosymplectic structures with § = dn [5].

An almost contact metric structure on M is given by tensors (¢, &, 1, g) where ¢
is a (1, 1)-tensor field, & is a vector field and 7 is a one-form on M, satisfying the
following conditions

P =—Id+net  nE) =1

and where ¢ is a Riemannian metric compatible with almost contact structure, that
means

9(pX,9Y) = g(X,Y) —n(X)n(Y)

for vector fields X and Y. We can use the Riemannian metric g and ¢ to construct
the fundamental two-form ©(X,Y") = g(¢X,Y’). Then an almost contact metric
structure (¢, &, 1, g) is called a contact metric structure iff © = dn. Furthermore
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an almost contact metric structure on M is normal if the Nijenhuis tensor of ¢
No(X,Y) = ¢*[X, Y] = ¢[X, 0Y] = ¢[pX, Y] + [pX, ¢Y]
satisfies N, = —2¢ ® dn [1]. Now, we are ready to return to the definition of

generalized structures on odd-dimensional spaces.

Using the definition given in [5], for an odd-dimensional manifold M, a pair
(®, F + ) is called generalized almost contact structure iff

®+ d* =0, P2 =-Id+Fon
n(F) =1, O(F)=0 and ®(n) =0 (1)
where ® is an endomorphism of TM &T'M*, and F'+1 is a section of M &T' M*
and F O n(X + a) :=n(X)F + a(F)n, forany X + o € T'(TM).
Given a generalized almost contact pair (®, F' + 1), define
EM) = (X + o —i®(X +a); X + o € kern @ kerF'}
EOD = (X + a+i®(X 4+ a); X + « € kern & kerF}.

The endomorphism @ is linearly extended to the complexified bundle TM & C. It
has three eigenvalues, namely, A = 0 and A = i and A = —i. The corresponding
eigenbundles are Ly © L), E10) and FO | where Ly and L,, are the complex
vector bundles of rank 1 generated by F' and 7, respectively. Define

L:=LpeEYY  *:=L,0F0)
L=LpaoE®Y  L[*.=[,0FE®Y

We say that the generalized almost contact pair (®, F'+ 7)) is a generalized contact
structure or (@, F' + ) is integrable if L is involutive.

#
(e
®_<W—W>

one sees that a generalized almost contact pair is equivalent to a quintuplet (¢, 7%,
6°, F, 1) where Fis a vector field, 1 a one-form, o a (1, 1)-tensor field, 7 a bivector
field, and 6 a 2-form that according to (1), they satisfy the following relations

Since ® has a matrix form as

W) P4 =—ld+Fon i) e +0rf=-Id+noF (2)
i) 0(eX,Y)=0(X,pY), i) (o, 9*B) =7(e a, B) 3)
i) nop=0, ii)nont =0, iii)irp=0, w)ipd =0, v)ipn=1.(4)

In this classical form, the integrability conditions of (¢, 7,6, F, 1) are stated in
following Theorem.
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Theorem 1 ([11]). A generalized almost contact pair corresponding to the quintu-
plet (o, 7t 0 F, n) is integrable if and only if the following relations are satisfied:

1
Ap) 5[7‘(’,7‘(] = F A (7* @ n*)dn, [F,n] = —F Ant£pn
Ag) o, Blr = Lrig B — £pp a —dn(p*a, B)
A3) Ny(X,Y) +dn(eX, oY )F = n*(ixpydf)
Ay) dO,(X,Y,2) =dO(pX,Y,Z) + d0(X,¢Y, Z) + dO(X, Y, pZ)

A5) £F(P:O, £F9:0

where the bracket is the Schouten-Nijenhuis bracket as explained in [9], {c, B}r =
£riaB — £pipa—dm(a, B), ixpaydd = Lx0° (V) — £y0°(X) — dO(X,Y), and
0,(X,Y) =0(pX,Y).

In a generalized almost contact structure, if both L and L* be involutive, the pair
(@, F'+ n) is called a strong generalized contact structure. The strong generalized
contact structure (®, F' + n) is called a normal generalized contact structure if
£rn = 0[7]. A generalized almost contact metric structure (&, F' + 1, G) is a

generalized almost contact structure with a generalized Riemannian metric GG that
satisfies

—PGP=G-FRF—-n®71.

3. Conformal Integrable Structures

Consider the automorphism C; : TM — TM defined in [6]
Cr(X,a) = (X,e"a), T e C®(M).

There Vaisman called it a conformal change of T M because it produces a confor-
mal change of the natural inner product (, ) such that

(Cr(X +a), G (Y +8)=e (X +a,Y +8).

Furthermore if 7 is locally constant the change will be called a homothety [6]. Ap-
plying the conformal change on ® and G in a generalized almost contact structure
(@, F 4 n,G), resultes

PrsP=C_r0do C,, G—G=C_,0Go(C,.

Accordingly, one gets

- 7ok - A eTAt
- p e’ - e’y
¢ = <679b _(P*>7 G = <eTUb A* >

It follows that if G is related to (v, 1)), then G is related to (e~ 7y, e~ 7).
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Remark 2. One can see that if (P, F+n, G) is a generalized almost contact metric
structure, then (<I> F+1, G’) is a generalized almost contact metric structure too,
where F = e~ 2Fand77 = e277

In [6] Vaisman had considered also the conditions under which conformal changes
of generalized almost complex structures and almost Hermitian structures became
integrable and Kihler structure, respectively. We give an analog consideration for
the integrability of generalized almost contact structure after conformal changes.

Definition 3. A generalized almost contact structure (@, F + n) is called con-
formal integrable, if there exists a conformal change C: such that (®, F + 1) is
integrable in which ® = C_,®Cy, F = e 2F and ij = e21).

Proposition 4. The generalized almost contact structure (o, N n) is con-
formal integrable, if there exists a function T € C*°(M) such that w = dr satisfies
the conditions
By) [m,7]—2F A (rf @ty = —2nfw AT and
[F,n]+ F AT £pn = —w(F)7
By) oo, Bl — (£r1a9" B — £ripp o — dm(p’a, B))
= —m(o, f)e" @ + m(p a, B)w
B3) Ny(X,Y)+dn(pX,pY)F — m*(ixrydf)
= 0(X,Y)rtw — @w(X)7 (V) + w(Y)rt0 (X)

cycle(X,Y,Z)
== Y (@Alp+(@op) AO)(X,Y,Z)
cycle(X,Y,Z)

Bs) 2(£pp) =—¢ (@w)®F, and (£p0)=—w(F)6.

Proof Let (ap, 7t 0 F, 7)) be a generalized almost contact structure and
(¢, 7, 6%, F,7) its conformal change by C,, which is integrable. Then the first
part of condltlon Ay) is satisfied and we have [7, 7] = 2F A (7% @ #1)d7, on the
other hand, we get
[, 7] =D(e"m ANe"m) —2D(e"m) A (e")
= [m, 7] 4 2e¥ ((m A 7)(w) — 7P (w) A )
=e”"([m, 7] + 2(n* (@) A 7))
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where D is the generalized divergence which generates the Schouthen bracket.
Also we have F' A (7f @ #t)dij = e*"F A (7t @ nf)dn. Comparing these two
relations we get the first part of By). Similarly, by the second part of A;) we have
[F,#] = —F A #*£ ), then since

[F,7] =D(e2F A7) —D(eZ F)A(e"n) — D(e"m) A (e F)

7.

e2[F, | + ?((F/\’]T)( w) + F(w) A —n*(w) A F)
- %aF 7] + w(F)r)

and F' A TL R = ez F' A7t £ pn, we get the second part of By). Also by As) we
have o*{a, B}z = (£7:09"B — L7150 a — dTt(p*a, (), then a straightforward
calculation gives Bs). Furthermore by A3), N,(X,Y) = —dij(pX,oY)EF +

7t (ix nydf), then from dn(¢X, oY) F = dij(¢X, Y ) F, we get
N, (X,Y) = —dn(pX,pY)F + 7 (£x0 (V) — £y0 (X
= — dn(pX, eY)F + 7 (£x°(Y) — £y6°(X
— 1 (@(X)P (V) - w(Y)P(X) - 0(X,Y)w)

df(X,Y))

) —dO(X,Y
) —dO(X,Y))

[N

and Bs) is proved. Considering Ay) for 0, a straightforward calculation gives By).
By the first part of A5) we have £z = 0, Using (4) we get

0=(£p0)X = £Lr0X — p(£:X) = [e 2 F,pX] — ple 2 F, X]

=e

NN,

([FoX] ~ 6lF, X)) + 5w(pX)F) = "5 (£r9) X + s(pX)F)

that gives the first part of Bs). Finally by the second part of A5) and (4ii), we get

0=(£p0)X = £L:0°X — (LX)
=i 3 0dle®)X +doi_5 (e70°)X — e T0([e” 2 F, X])
—e 2 ((ip o )0’ (X) + w(F)0(X) + doipd (X) — 0°(£pX))
= ((£r0)X + =(F)0(X))
and this completes the proof. |

Now, we will investigate a necessary and sufficient condition under which (@, F+
7), the conformal change of generalized contact structure (®, F' + 7)), is a general-
ized contact structure.
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Theorem 5. Let (M, ®,F + n) be a generalized contact manifold, dim M > 3
and (®, F + 1) its conformal change by C;. Assume that (9, F' + n) satisfies one
of the following conditions

(1)- rank ™ > 2 and (2)- p,, has no real eigenvalue, for all x € M. Then (®, F+1))
is a generalized contact structure if and only if the conformal change is homothety.

Proof: By assumption (®, F' 4 7) is integrable, thus (®, F' + 7)) is integrable too
if and only if the right hand side of the equalities B;)-Bs) vanishes. Considering
(2ii), the vanishing of the second part of Bj) and the first part of Bj), results in

@i = —w. (®)]

Furthermore condition 7#zw A m = 0 which is obtained from the vanishing of the
first part of By) holds, if and only if either rank 7= = 2 or 7w = 0, then in case
(1), we must have fco = 0. Thus by using (5), we get dT = w = 0.

To discuss case (2), assume that d,7 # 0 on a neighborhood U,,. Since Bs) holds
for every one-form f3, its vanishing resultes (¢*w)X7f(a) = w(X)n?(p*a) for
a vector field X on U,. since d,7 # 0, it yields fn*(a) = @,m(a) in which
f= % € C°°(TM). Thus, replacing o by a one-form 6°(Y") for any arbitrary
vector field Y and using (2) and (4), we see that ¢ |7, satisfies

-+ e—fI+n®F)=0

and therefore ¢ must have a real eigenvalue. Thus the hypothesis of case (2)
implies d7 = w = 0. |

Let n be a contact structure on M with ¢ the corresponding Reeb vector field, then
—b(X) := ixdn — n(X)n is an isomorphism from the tangent bundle 7'M to the
cotangent bundle 7'M *. Thus by defining a bivector field [5]

m(a, B) = (b~ (a),p7H(8))

where «, § € T*M, we have a generalized contact structure (®, F' + 7)) in which

0t
¢_<mf0» F=c

Thus by Proposition 4, the conformal integrability conditions are reduced to

a1) 2mfw AT =0, and w(F)r =0
az) dn(X,Y)rtw — w(X)rtdn’ (V) + w(Y)xtdn’ (X) = 0
a3) w(F)dn’ = 0.

Therefore, with the help of the hypotheses of Theorem 5, we have the next result.
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Proposition 6. The generalized contact manifold (M,®,F + n), dimM > 3,
associated to a classical contact one-form n is conformal integrable if and only if
the conformal change is homothety.

i
Proof: Since ® is full rank on kern and & = ( 0 > then 7f is also full rank

0
dn® 0
on ker7. From dim M > 3, we have rank = > 2 and by Theorem 5, (®, F' + n) is
conformal integrable if and only if the conformal change is homothety. |

The following example shows that when dim M = 3, the conformal change need
not be homothety.

Example 7. Let M = SU(2) on the Lie algebra su(2) and choose a basis { X1, X2,
X3} and a dual basis {c*, 02,0} such that [ X;, X;] = — X}, thus do® = o/ A o®
for cyclic permutations of {i,j,k}. We know from [5] that one can construct a
generalized contact structure associated to a classical contact one-form n = o> by
taking

. 1
F=X;, 60=do®=c'N0%  7=X,AXy and ® = (gb 76)
then L = span{ X3, X1 — ioc2, Xo + ic'}. Now, we consider integrability of con-
formal change (P, F + 7j) for nonconstant function T such that dr = o' for a
real constant €. Let L be the conformal changes of L by C, then

L = span{e /2 X3, X, — e Tio?, Xo + ¢ Tio'}.
Then the Courant brackets give

56—7'/2

[e"™2X3, X1 — e Tio?] = —e T/3(Xy + e Tiot) +

X3
[e™/2X3, Xy + e Tio!] = e T/3(X; — e Tio?)
[X1 — e io?, Xy + e Tiol] = — X;.

Thus (®, F + 7)) is a generalized contact structure too.

4. Conformal Normal Structures

Wade [11] has already described the integrability of generalized almost contact
structures. Now, we will continue her computational method and describe geomet-
ric conditions expressing the normalization of generalized almost contact structure.
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Theorem 8. A generalized almost contact pair (P, F' + n) corresponding to the
quintuplet (o, 7t 0, F, n) is normal if and only if it satisfies conditions A1)-As),
and £ pn = 0, and the following relations hold

Cl) ”Ewﬁan =0

Proof: Let (®, F' 4 7) be a generalized almost contact pair on M. Then by defi-
nition, M is normal if and only if both L and L* be involutive and £rn = 0. Itis
known that L is involutive if and only if conditions (A;)-(As) are satisfied. Now,
we prove that L* is involutive if and only if (C}) and (Cb) are satisfied. Given
any one-form o on M, we denote e, = a + i®a = irfa + (o — ip*a). Then
[n,ea] € T(L*) if and only if ®[n, eo] = —i[n, ea]. Since we have

[, ea] = [0, imfe + (o — ip* Q)] = i£,:,1
condition ®[n, eo] = —i[n, ea] can be expressed as
i1 (L psa ) = 10" (£rsa) = —(Lrzan)-

Thus [, eq] € T'(L*) if and only if £.:,n = 0. Now, let X be a section of kern,
and ey := X +i®X = (X 4 ipX) +i6°(X). We have

[7, (X +ipX) +10°(X)] = —£x1 — i€oxn

thus [n, ex] € T'(L*) if and only if ®[n, ex] = —i[n, ex]. This condition can be
expressed as

" (£xn) = —(£Lpxn)

or equivalently, for any section Y and by using (4i), we get

(£xm)pY = — (£Loxn)Y
= Xn(eY) —n[X,9Y] = —pXn(Y) + nlpX, Y]
= dn(pY, X) =dn(pX,Y).

Hence [, ex] is a section of L* if and only if dn(¢X,Y) —dn(¢Y, X)=0. N

Definition 9. A generalized almost contact structure (¢, F' +n) is conformal nor-
mal, if there exists a conformal change by C; such that (®, F' + 1) is normal.

Now that all pieces are in place for expressing normal conditions after a conformal
change.
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Proposition 10. The generalized almost contact structure (o, 7%, 0", F, n) is con-
formal normal, if there exists a function T € C°° (M) such that w = dr satisfies
the conditions By)-Bs) and

D1) 2(£pn) = —(wAn)F

D2) 2("€7rﬁa77) = W(wa 04)77

D3)  2{dn(eX,Y) —dn(eY, X)} = —(¢"@w An)(X,Y).

Proof: Let ((p, 7, 6°, F,n) be some generalized almost contact structure and
(o, 78,6, F,7) its conformal change by C;, which is normal. Then £ ;7 = 0.
Thus we get

od(ezn) +doi —» eZp

=T =T
e 2 F e 2 F

) T . 1
i Ew/\n—i-mdn) +doipn = §(W/\77)F+ £rn.
Also by C1), we have £:;,7 = 0, then by using (4ii), we have

0= ("Eﬁ'uaﬁ) = ieTﬂﬁa © d(e%ﬁ) +do ieTﬂﬁae%n

. e% 3T .
:Zeﬁrﬁa( 2 W/\n+e2d77) eZdo’LTrﬁozT/
3T
ez 37 s, 1
— @A) + e Lgn=e= (—om (@)n+ Lrzan).
Finally by C2), we have d7i(¢pX,Y) — dni(¢Y, X) = 0, then by using (4i), we get
dij(pX,Y) = dij(pY, X) = d(e2n)(0X,Y) — d(e>n)(Y, X)
e% eg T
=(7wAn+62dn)(<pX Y) = (GwAn+ezdn)(pY, X)
= 7{W(¢X)W(Y) — @ (eY)n(X)) +dn(eX,Y) — dn(eY, X)}
this completes the proof. |

Theorem 11. Let (M, ®, F' 4+ 1) be a normal generalized contact manifold such
that dim M > 3. If one of the following conditions is satisfied: 1) - rank m > 2,
2) - @y has no real eigenvalue, for all © € M, then the conformal change C; of
M, (<i>, F+ 1), is normal if and only if the conformal change is a homothety.

Proof: By the above Proposition and Theorem 5, one can simply deduce the proof.
|

The following example shows that if none of the conditions (1) and (2) of the above
theorem is satisfied, then the conformal change is not necessarily a homothety.
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Example 12. Let M = R® and choose a local frame {X1, X2, X3, X4, X5} and

its dual local frame {c', 02,03, 0*, 0%} such that

[X57X1] = Xy, [X5,X2] = — X3, [X57X3] =—Xo
[X5,X4] = Xy, [Xl',Xj] =0.

Thus we have
do! = o* A oP, do? = =2 N o?, do® = =62 Ao, do* =t AoP

and o® is closed. To construct a normal generalized contact structure, one takes
generalized almost contact structure components with ¢ = Xo @ 0! — X| ®

02+X4®0'3—X3®0'4, o = (ﬁ—?p*)’ F = Xs5and n = o, where

(p*a) X = a(eX) and X + o € TM. One computes easily that
L = span{ X3, X; — iXy, X3 — iXy, 0! —io? 03 —ic?}
L* = span{o®, X; +iXy, X3 +iXy, 0! +i0o?, 03 +ict}.

For L, the relevant Courant brackets give

[Xs5, X1 —iXo] = i(X5 —iXy),  [Xs, X3 —iXy] = —i(X; —1X3)

[X5,0! —i0?] = —i(0® —io?), [X5,0% —ioct] =i(a! —io?)

and the rest of the brackets are equal to zero. Similarly, for L* we compute
the Courant brackets and we see that all of them is equal to zero as well as
£x,0° = do®(X5) = 0. Thus (®, F + 1) is a normal generalized contact struc-
ture.

Now, we consider normality of conformal change (i), F+ 1) for nonconstant func-
tion T such that dt = 0® for an arbitrary constant function ¢ . Then for L and
L*, the Courant brackets give

[[F, X; — iXQ]] = ie_T(Xg — iX4), [[F, X3 — iX4]] = —ie_T(Xl — iXQ)

[F,o! —io?] = —ie " (0° — io?), [F, 0 —iot] =ie " (0! —ic?)
and the others are equal to zero as well as

1
£pn=do"(Xs5) + 5 (dT A 0%)(X5) = 0.

Thus (®, F + 1) is a normal generalized contact structure.
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Let (¢,&,m) be a normal almost contact structure on a manifold M?* 1, Tt is
shown in [5] that we have a normal generalized contact structure (®, F' + 7) in

which
_ (¥ 0 _
Therefore, by Proposition 10, it is conformal normal if and only if
(wAN)F =0
that means @ = w(F")n. Thus we have the following result.

Proposition 13. The normal generalized contact structure associated to a classi-
cal normal almost contact structure (p, &, n) is conformal normal if and only if w
is a section of Ly,.

Similar to what we recall for contact structure, let (7, 6) be a cosymplectic structure
with ¢ the corresponding Reeb vector field, then —b(X) := ix0 — n(X)n is an
isomorphism from the tangent bundle 7'M to the cotangent bundle 7'M *. Thus by
defining a bivector field

m(a, B) == 00~ (@), 67 (8))

where «, § € T* M, we have a normal generalized contact structure (®, F' + 7) in

which
0 7t
<I>—<0b0>, F=¢.

Therefore, by Proposition 10, the conditions for being conformal normal reduce to
b)) 2nfwAT=0, and w(F)r=0
by) O(X,Y)rtw — w(X)xte’ (V) + w(Y)xt6’(X) = 0
bs) w(F)0° =0, and by) artwen=0.

Considering (2ii) and the vanishing of 7fc and @ (F') results in o = 0. Thus we
have the following

Proposition 14. The normal generalized contact manifold (M, ®, F' 4+ n) associ-
ated to a classical cosymplectic structure (1, 0) is conformal normal if and only if
the conformal change is homothety.
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