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Abstract

The concept of permanence conharmonic type Nearly Kahler manifold conditions are obtained when the Nearly
Kahler manifold is a manifold conharmonic constant type. Proved that the local conharmonic constancy of type
Nearly Kahler manifold is equivalent to its global conharmonic constancy of type. And also proved that the
Nearly Kahler manifold conharmonic constant type is a manifold of constant scalar curvature.
The notion of constancy of type Nearly Kahler manifolds was introduced A.Greem ([1], [2], [3]) and has proved
very useful in the study of the geometry of nearly kahler manifolds. Next nearly kahler manifolds of constant
type considered various mathematicians (see. [1], [3], [4], [5], [6], [7]). Comprehensive description of Nearly
Kahler manifolds of constant type was obtained V.F.Kirichenko [6]. In [6] it is shown that Nearly Kahler
manifold of pointwise constant type description by the identity B phd _ g’ where B - a function on

abh - ab

Nearly Kahler manifold, . Wherein local constancy of type Nearly Kahler manifold is

555 =536 — 635
equivalent to the local constancy of its type. Moreover, the covariant constancy of structure tensors of the first
and second kind it follows immediately that, the constancy of type at only one point Nearly Kahler space implies
global consistency of its type.
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Recall the definitions

Let M?" - Nearly Kahler manifold with A4H - Theorem 1. Nearly Kahler manifold is a manifold

structure {g, J} V - Riemannian connection of the conharmonic constant type if and only if

metric g. gathg 1 52(Ab +38° ) 52(A% + 382 )+

Definition 1. [3]. Nearly Kahler manifold M*" has " T 4(n-1) 36 vamp)-or (ag +ae)

constant type at a point peM® if VXY, ZeT(M?): 52(a% +382)_sP(a2 4383 k= Loset

X Y>2<IX, Y>=<X.Z520: N f + C(Ad + d) d(Ac + c)} 50
_ _ . Here T(M®™ € proot:

HYH_HZHDHVX(J)(\;%L‘_HVX(JXQ‘ ( ( ) Let M2" - Nerely Kahler manifold. To calculate the

tangent space M*" in peM™.) (X, Y, Z, W) and K (X, Y, JX, JY) on the space of the

Definition 2 [3]. Nearly Kahler -manifold having a
constant type at each point, called NK-manifold of
pointwise constant type. ) -
Definition 3 [3]. Nerely Kahler manifold M?" +Kabed X YPZOWE 4 Ko XAYPZOW Y 4K oxBYPZeW T 4
pointwise constant type is globally constant type if

associated G-structure:
iv j7 kyy ay b o d
KXY, ZW)=Kijja XY IZ*WT =K X3V PZW e +

b\ d ay b6y d.
+K_p s XYTZ'W +Kabé&XYZW’

VX,Y eX(M™): <X,Y>=<JX,Y>=0: abd 2 A A
IX|[=[Y[=1=]V x (3 XY)|=const: K(X,Y, 3%, 3Y) = Kija X Y T (X (v ) =K X 3vPx ey d 4
These concepts have been summarized L. Vanhecke + Kanea X AYPX Y8 _ K xAyPxeyd ok o oxaybxeyd .
and Boutenom for arbitrary almost Hermitian

. FK o XBYOxEyd g oxayby6yd
manifolds [8]. abed abed

As shown by L. Vanhecke, if the almost Hermitian Ve show,

manifold belongs to Nearly Kahler manifolds, these K(X,Y,JIX,JY)-K(X,Y,X,Y)=-4K
definitions are reduced to the above definitions
A.Greya.

It is now natural to introduce the definition of b 2 alb b
constant type, similar definitions Vanhecke, replacing KXY, 3X,3Y)=K(X,Y, X,Y)=[-8B;; - —={5 (Ac +38B¢ )‘
the tensor R Riemann-Christoffel tensor conharmonic

ay by cyd
abed XY XY
In this way,. Given the specter tensor of curvature
conharmonic last equation can be written as [9]:

~52(ab +38P )+ 52(a + 382 ) 50 (a2 + 382 hIx v x oy .

curvature. _
We recall some useful formulas, we need, is easily Since S| X || = 452X Y IX 1Y, then
obtained from the first group of structural equations 2

b b, apb b, apb), sb
Nearly Kahler manifolds [6], [7]: -8B _ﬁwg(AC +3Bc )‘ 53(Ad +3By )+ % (Ag +3Bg)—
DA = AT = Al + AT + AGE - AOS - 58(n2 + 382 p-dos2?,
2)dBiY =By 6 ~Bioy +Bil6y + Bl ey e

3)dB? = B34S — BLO2.
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Babh

(03 (A> +380 ) 52(n8 +385)+

1
Bheg +———=
hed 4(n—1)

+62(A2 +3B2)- 58 (A2 +3B2 ) = Wcacd

@)
This theorem proved
Theorem 2. Local conharmonic constant type Nearly

Kahler manifold is equivalent to its global
conharmonic constant type.
The proof:

We differentiate externally with
Equation (1):

~BB,p0f

regard to (2)

®3)

~BMBn0% + BB pod + B Byma, +

+4(n1_1)5§{'“gr?g“’g+ Ao + (] +389 B! - (A! +38 bf }+
+4(nl_1)5g{ °ﬂgwg + A g + (A +3B?)9f Al +3Baf>9 }
—4(nlil)5§ {A{;ngg +A§ngg +(A +SBC ( +SBb)9 }
a5 P Ao < +3B?)ea‘ o a0 b -
:—Eﬁggdc.

__deh o

- B““Babh+4(

+ Bthfbh+4(n

+_B°tham+ﬁ{5§(A? BY )+ 57 (AC

+4(n1_ ){[ 51 (A0 +38¢)

‘4(n1_1) o5 (a2 +38¢ )- 69 (n¢ +38¢ !

+ﬁ{(a;% 50N, 59 NS, —5EAD,

1
:—E acg (Cha)h +Ch60h),
which in view of (1) takes the form

C.fd Coctpd Cocdpf
Efyab o5 +§5ab9f *§5fb'9a

{(ac +382 o - (ac +38¢ ot |-

Coadpf

(n i
4(n 1){(Ab +38¢ g - (a¢ +38¢ ¢ - (AS
i A 8 A, 023,
%(ﬁ (ha) +C wh)
and we have
D 5 )(6 AZ, + 65 A%, —GAS - 51 A% )= 65,
2) 2(n1—1)<5: T GEAS — 5TAB —5I AT )= 5",

)]

Aa+SB }9+[ Aa+3BC
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Since, ce Cc*(M) dc (where, d(ﬂ*c):
horizontal form, and ¢ =c,0% +clo,
Then (3) can be written as

— B "By —BByp0f + BBy, + BByt +

L selath 00 + A0, + (a9 +389 ! - (A +38, ot |+

+4(n71)
0 kot + A0, + (a7 385 )
o + (A% +385
(¢

7*(dc)) is a
therefore.

|
(Al +38] )5 |-

~(a) +38) s }-
( }

+38¢ ) (A +38] ¢ |-

1 dJach g chg
_1)63 Abhgw +

! 1)6 {Agh ° +Ag,?gw +

:7%5&? (cga)g + ngg )

The last equality can be rewritten as:

ﬁ{aﬁ (Af +38) )+ o (S +38¢ - 5% (A +38, )5, (A +38¢ )}}9? -
bl <38 ) -3 -l 3 - s e ot +

1_1){5 (A +38¢ )+ 5 (A2 +3B¢ )- 59 (A¢ +38¢ )- 52 (A + 38 )}}9; +

+38¢)-6¢ (A +38Y )52 (A¢ +38°¢ )}}ebf "
o 5 +omg ot -
lotag - se -t at +am¢ ) J+

)a)h+(5g dgh+§t§jAaogh 5d cgh 5bAagh)“) }

1_1) {a¢ +38¢ oz - (a2 + 382 g J+

b

)wh +(§§ dggh 458 A;gh 58 Abogh 58 dé;h)wh}:

+3B2Jp¢ + (A2 +38¢ Jog

From (4) we have

1) 2(n )(5 B 4 SSAB —5TAS —GIAD )=5%c,;

+ AN

2 o CATN _ STA 58 AT )= 5%,
Rolling recent last equality in the first by indices a

and c, and then the indices b and d, we obtain:

W (52 Az
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1
e = . gy oh_ ath (5)
) ch n(n _1) Aabh' ) c n(n _1) Aab
Rolling equation (4), first in the indices a and d, and
then the indices b and ¢, we get:

1 1

___~  pab. h_ abh
1) Ch = n(nil)Aabh' 2) c = n(nil)Aab .

Comparing (5) and (6) we find that: ¢, =c = 0.

This theorem proved.

Theorem 3. Nearly Kahler manifold conharmonic
constant type is a manifold of constant scalar
curvature.
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The proof:
In particular, from (6) it follows that. From
A — afh _ o this and from (2: 1) it follows that

dA=dAZ = AR = Alho® + Aa, + A0S - ASO =0
5

From (2: 3), we have gg =dB2 =B26¢ - BSA2 =0- SO
from the last two equations, we have that
dy=2dA+6dB =0, that y =const .

This theorem proved.
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