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We consider a class of B-manifoldd,, ,which besides the metric g and the complex

structure J admit a covector field f such th?t;fj = OLgij + BJ” , a,peFM,,. We state

that such a manifold admits a non-trivial HP-transfation in some manifold of the same
class.

We note by B the class of the complex Riemannianifolals M, such that

1) Vig, = AG

Ap
where G, is the metric of the manifold, A is non-zero ftion, ¢, is a covector field on M

Cc
such that & dud,. # 0 and V is the connection of . The above geometric objects are
analytic with respect to some local coordinate ayst

{28 =x"+ix""}, i"=-1 Ae{l2.n}
Using the ideas and literally calculations fronh, [there similar real differentiable objects
are considered we can find the corresponding siragaertion, as follows:

Theorem 1. Let M, be in B. Then M admits a non-trivial projective transformation lwan

analytic vector in soméVl , in B.

Now we consider a class HB of real differentiabler®annian manifolds M. So M, is
in HB, if My, is a B-manifold [2], i.e. M, admits a complex structuréis, a B-metric g and

JiS is covariantly constant with respect to the cotinaecv of g;; . That means:

) FE=-8; IFFag.=-q; vV.JS=0.
Moreover the manifold I, also satisfies the condition
(3) Vif, =ag; +BJ;,
where J; =Jig; and o,BeFM, , andf; is a covector field on b, such that
g*f, fo20; gisfi—fv,5 #0 here E. =J;fi. From (3) taking account of (2) we get.
(4) Vif~j =—fg; + o,
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All Latin indices run over the rang {1,2,....... 2rQn due to (2) we have 3 J;, consequently

(3) and (4) shows there exist two functiohs f in FMgq, such thatf, = % , f~I = %
, With respect to a local coordinate syster} {By virtue of (2) the following is valid

s [0-E A B “B A
(5) J =[E oj; gis=[B _Aj; Jis=(A Bj,

where E is the unit matrix, A, B are symmetric ricats all of type (n,n).
Let R?ki and R, be the curvature tensor and the Ricci tensof odspectively. We put

_ g =L rom @) we find
ai_axi, T rom (3) we fin
(6) st?ki =0, 0~ G tBJd —-B d -
Contracting (6) byg" and J' (= Jig") respectively and using (2) we get
) -Rifo=(2n- Do, - JB,
®) Rif, = —Jio, - (2n—DB, .
From (7) and (8) it follows
(9) Jas=-Bi; B =0

Now we contract (6) withf j(z ngfs) and using (9) we obtain (10)

(10) o f —of +B.f —Bf=0.
From (10) we get immediately
(11) o f +Bf, —Bf —of, =0

The equations (10), (11) show the following
P ~ oo OP oPp oo
42 * O(( ) P B( ) of of of of

Let's accept the familyf(Xl,X2 yoe X 2”) =C, for new coordinate hypersurfaces
y'=const and their orthogonal pats for coordinatedigt. So we have [1]

(13) f, =8 .
From (5) and (13) we get
(14) f=5m .

That's why we accepf (Xl,x 2 X 1, e X 2”) = C, for another new coordinate hypersurfaces
and their orthogonal pats for coordinate Iirye%”. Further the Greek indices will run over the
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rang {2,3,....n}. We put alsy® = X°; y°"" = x**" . In the new coordinate system}{yve
have [1]

(15) glb = ‘Jn+16 = O;gn+1§5 = 'Jlb = O
0
We noted; = E Using (12) we conclude the following assertiotrie .

Theorem 2. The complex function A = o —Iif is analytic with respect to argument

2= y1 n iyn+1_
Further from (5) and (15) we find
9u, n_
(16) gl=— 5 ==
On +Ju O +Ju

g = JP = gni= Jiog
We know the coefficientE of V are as followsl“ijS = %gs"(aigjp + ajgip - apgij )
Using this formula, (2)-(4), (13)-(16) we get
(17) 9°(0:9;s + 0,0 —0,8;) = —2ag; — 28J,
9"(0,0, +0,0, - 0.9;) = 2B g 20 ] .
Puttingin (17) i=1, j=& (ori=n+1;j=A) and using (15) and (16) we get
(18) 0,091, = 0,1, =0,,,3,, =0,,,0,, = 0.

Sogy, = 911( Y, yml) and J;; = J;,(yhy™)
Now putting in (17) i=j=21ori=1,j=n+l;rg = n+l; i =) respectively and
comparing the obtained six equations we get

(19) 01911 = Oni1di4i 0na Gy = =011y,
as well as after some computations we find

(200 0, In(gil + ‘]51) = —4(0( O, +B ‘]11) ,04 arCt% = _2(B911 - aJn)
11

Onit |n(gi1 + Jil) = _4(B g,-a Jn)’anu arCt% == 2(ag11 + B‘]n)-

If i=A ,j=p+n, then (17) implies

(21) 8191;1 = an+1‘]xp; an+1gxp = _al‘pr
as well as
g
22) 0, In(gxi + ‘in) = 4((1 G, +P *111); alarcgJi = Z(Bgu - O(“]ll)
A
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g
Oni |n(giu + Jf“) =439, —adyy); an+1arCthMl =—2(agy; +BIy);
s

From (18) and (19) there follows immediately

Theorem 3. The complex functionG,; (z*) = g,,(y*, y™™) + iJ,(y",y"™") is analytic.
Now comparing (20) and (22) after long computatiaesobtain

Jysing, — gy COS%)_ 5 e"*“(\]” cosq,, + G, Si”%j
gh+ I o gh+ I |

(23) 0, = e"“‘(

where F’Ml and(,, are arbitrary functions oﬁys,ys”’) and we can choose them in the
following way

(24) aspw = _86+nqxp ; 85+npxp = asqm :

Theorem 4. The complex functionsG, :gw+iJM are analytic with respect to

z° = y° +iy*"  hered,u,d arein{1,2,...n}
The proof following from (15), Theorem 3, (23) afad).
The main purpose of the present paper is the faliguwassertion.

Theorem 5. Let M, be in HB. ThenM,, admits a non-trivial holomorphically-projective

transformation in somel\_/Ign in HB.
Proof . Let M,,, be in HB. Then we consider the complex Riemanmiemifold M,
with a metric pr from Theorem 4. It is easily to verify tth1 satisfies (1), where A is

the function from Theorem 2 andl)H = Si + i53+1. So M; isin B. On due to Theorem 1
we haveM;, admits a non-trivial projective transformationsjomeM; in B. On the other
hand following Norden [2] we obtain , that the réakerpretation of M: is M,, and the
real interpretation of Mn is somel\_/Ign in HB. Finally the real interpretation of the
projective transformation betweeri\/I";1 and Mn is a holomorphically-projective

transformation betwee,, and M2,. So the theorem is proved.
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