Provided for non-commercial research and educational use.
Not for reproduction, distribution or commercial use.

Serdica

Bulgariacae mathematicae
publicationes

Cepauka

beiirapcko MareMaTu4ecKo
CIIKCaHue

The attached copy is furnished for non-commercial research and education use only.
Authors are permitted to post this version of the article to their personal websites or
institutional repositories and to share with other researchers in the form of electronic reprints.
Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to third party websites are prohibited.

For further information on
Serdica Bulgaricae Mathematicae Publicationes
and its new series Serdica Mathematical Journal
visit the website of the journal http://www.math.bas.bg/~serdica
or contact: Editorial Office
Serdica Mathematical Journal
Institute of Mathematics and Informatics
Bulgarian Academy of Sciences
Telephone: (+359-2)9792818, FAX:(+359-2)971-36-49
e-mail: serdica@math.bas.bg



AN ANALOGUE OF A GRAY'S THEOREM
GROSIO STANILOV

In the presented paper we give an analogue of the well known classical theorem of Bon-
net-Meyers in the riemannian geometry and of a theorem of A. Gray in the almost hermi-
tian geometry.

Recently A. Gray has proved the following theorem.
Theorem. Let M be a connected complete almost hermitian manifold.
Assume the holomorphic curvature of M satisfies

(*) H(x)  [rxl)x 2=06>0

for all x ¢ M,, with | x! =1 and all m¢ M. Then M is compact and the dia-
meter of M is not greater than =/\s.
In this paper we give an extended result of the theorem of Gray.
Theorem. Let M be a connected complete almost hermitian manifold.
Assume that for all x ¢ M, with | x| =1 and all m¢ M the holomorphic
and the sectional curvature of M satisfies
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Then M is compact and the diameter of M is not greater than a/\b.

Proof. Let p, g ¢ M. Since M is a connected complete manifold there
exists a unit speed minimal geodesic ¢ defined on [0, ] from p=1(0) to
g o(b) [3]; [4]. Let X be the vector field on o defined by

(1) X()— sin (=t/b)u(t),

where 4 is a unit vector field on ¢ orthogonal to the tangent vector field o',
Then 0=</(X, X)=[4%|| X*|*—R(X, o', o', X))dt. Since X' =4, X=sin(at/b)y X
+ (m cos(at/bu/b, it follows

b Ed 2 o’
(3) 0= J({:— cos? —;-+sm?’-;—(|ip,,u [2—Ru, o', o', k)))adt.
First we put #,=Jo’ and get
b at : t = .
(4) 0= of(’b” cos? "o +sin?" (|| pJo’ 2—H(o")))dt.

The field ug=y,Jo'/| (v,Jo' is also unit and orthogonal to ¢’. From (3)
we get
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b 2 * Jol Jo! Ja
T 27:!‘»'_ 2_1_t_ ) "", 9 71,,';” , .
(5) 0_:}‘{ pe COST sin?——[ |, el R( Ve a, o, V —)|idt
If we put now J,, in (3) we get
(6)
<2 - <t J l.q,‘/al 2 7 [ Jo! , Ly J o'Ja! d
0 l{b_, cos? +sm sl Vo Vo daT T — R Ty dai e %0 0 S )ljar.
We sum (4), (5) and (6):
b 2 ’./ﬂ’
o 9 .1(7 L e 2.1[ ’ a9 ',,l” -
()”:l'ld jo cos? - otsin? [ 1o ol 7% y i

l",,rJOI
v et
By the condition (1) we have

SR ~ H) — Kol )~ K e

1 .IU‘

b "
0- (3 ;', cos? "ht 3¢)sin?’-€)dt
and making use of |7 cos?tdt= [Fsin®tdt—n 2 we get U0 -a?/b?—4 which im_
plies bsny’d. Since b--d(p, g) and p, ¢ are arbitrary points of M it follows
d(M)- n/\jd.
Remark 1. If we consider the 3-dimensional space £, spanned by the

()X (/)%
Gox T YRl then xj £, and

vectors Jx, -

; = 4 W E ailatd )X (V.‘»J).\'
e (X)=H(x)+K(x, 7o) + Ko S i0p )
is the Ricci curvature of x in respect to £, [1].
Remark 2. The same conclusion as in the both above theorems holds
good if ‘instead of (=) or (}) one of the following two conditions is true:

"\"I)-" )_ . . (’ ‘,)x |2

Kx g e Pe e

>0

(; /)X (b )x
K(x, J e ) "'jv-(l'.}J}\'r' 28>0,
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