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On the other hand, it i
and, it is know : -
form J of M is given by wn that the length of the second fundamental

(4.22)

n

M= 3 fg ~ :
= S {g(HEa, B). hE.. Eg)))

where 8, F., .. E ey .
The l)v{ u]ninu" Lo L'"._“ E =2} is a local ficld of orthonormal f
Vousing Lemma 2.2, (4.21) and (4.22) we got rames on 3M.
ge

(4.23 12 2p

) 1 uzq(2f>+l)+_‘7 l||f!(X,—,_\‘J.)”e_l_§ V(Za, 2]
where {X,, ... X, (r¢ Lo T ) ayiet 1

. i (resp. {Zy, .., Z,}) is an orthonormal basis in 1), {resp

N
D). II}fuﬁ]. {4.20) follows from (4.23).
.21 ¢ cquality sign of (4.20) holds, then (4.23) implics
W20 i h(X.Y)=0 and K(Z, 1¥)=0
for @ Dé{lihgm((lc ) ‘(md IZ. Wel'(D1), that is, the semi-invariant produc
A 18 D@ {Z)-geo lfl-(. and Di-geodesic immersed in Ser+i(1) Si‘ . plro uet
B ?Ia '} i{mdcsu: immersed in M, from Lcmm-.'ll; 171(; :[l A
N e £ il.l‘())l EL]n(lz)ﬂl{2 arc both totallv geodcsic immersed in ‘;1‘.-]:%‘21-6
en e (L1 (1 “and (4.24) we obtain that A, is a Sasakia s
form o stant g-sectional curvature k=1 and M % @ real Spacs form
; (011};1&1” sectional curvature | and M. s @ yeal space form
n eorem 4.5. Lot A be ini -1 ]
F{ﬂre'n the scalar curvature o ln_;'! ;’?’ii:}i;‘:}z.f;zma-mwma-m’ product in 52+ (1).
(4.25) D ecaptigian
302 ‘ . ¢S aptt+gi42p—g.
T f’(,;i).;{:f;}\' Js;szul_holds if and ouly if i!z?|2p=23(2-p—|—1)
00f. By direct computation we have, [ '

2 ?I .:m m-dimensional minimal scmi—in\'ari;;t h‘:l-ll)rfl}:i?]t;fﬂ]‘ls s Saakinn
space  form  AM(k) is given by P Aol skian
m{m —1{h+3)—2(m—3p—1)(h—1)
- 4
Uhen (4.25) follows fro
e open { e ‘ m (4.26) and (4.20). Also,

1s clear that the cquality sign of (4.23) holds )if aniloojlrl(;—‘]?f gﬁr.'z‘ﬁ—)zan((;qu-zlo)r
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tric metric connection
obtain on this wayv a
and of the results

we study the semi-symme
ture tensor vanishes. We¢
em (2) of K.Y, amno 13

In the present paper
whose D-concircular curva
ceneralisation of the theor
from 1t .

1. Let Ly
1 Riemannian metric in Ly,
T{X. V)= m(Y).\'~I\'wi\") YN, Y (L),

nifold of lass C° . 2

1 an n-dimensional differentiable ma
connecijon in Ly

and D a semi-symmetric

[1.1)
where T is the torsion of 12, T{X, Yy=De¥ =Dy X— X, v andeisa I-lorm
(1.2) Dye=0; VX,

We have
DY =VgY Lol VX —uly, YV o

(1.3)

where we den
is defined by

ote by ¥ the Levi-Civita connection with respect to o and (r oo

o(GLo, Ni=o(X); vX.

{(1.4)
We denote also by
(1.5) R(N. Y)Z =DyDyZ —DyDxZ - Dy’
the curvature tensor of the connection D, by
(1.6) WXL YV =¥y — ViVl —Vixw £

v, by ric (X, 7). the Ricel tensor of Vo

the curvature tensor of the connectlion
we obtain {13

Thus. from (1.2) and (}.3) (1.6).
RIN . V) =N, Y)Z +((Dxw) (Z)—(1]2) 2(X, Z)6(G )Y —{(Dyw) (£)--
(1.7) ey, £)elGe)XH oX. %} (Dl-GmmF(l/2)«)(6‘0))3'}#
gV ) (DxG o (1]2)e(G ) X)-
1f 4 is a tensor ficld of type (1.1) defined by
(1.8) A(Y) =Dy o (1/2)o(G )Y .
and a is the {race of .1, then we have, from (1.7),
(1.9 Ric (X, Z)=ric (.\;',Z)-,l-(n—HZ)g’.:A.\',Z)+ug(_\',Z).
1 1 is the trace of Ry, where Ko is tensor field of type (1.1 defined by

(110} el RX, Zy=Ric (X.7Z),
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then we have, from (1.9)

(111 e '
and RoXN =reX +(n—=2)AX 4.aX.
112 .

( ) R=r4-200—0)a, (R—r)[[2(n—1)".

Thus, from (1.9} and (1.12), we obtain

(Dxe) ) — L e(X ) Dol G o) = Ric(X, Z)—ric (X, 2}
(1.13) 2 N - B
. w—2
- R—» v
I 4
2(n—1) (n—=2) gLy 2.
Definition (1.1). 7/ D salisfics.
l.
(. Ill-'i? | D_\-G‘m—w(l/Z)m(G‘m)X =fX,
altere ]_4’ :(.;"(: ;laﬁi’f; f.;rtnc!:on,léhm]f) 1.35 called @ S-conciveular connection
15), csults (D / C, r )
anv vector fields X', 7. F PR, DeiGiohfelX. 7). for
i lir(}g:)(?ltlgr’;sé:ﬁ?r { J\‘ !;E' conncetion D is a S-concivcular connection
| { o (XL ) ds asymometric tensor and the 1-form o is closed
) P T
— ]\\}:30'}{.:1301:03101(111"::)[ x]t)rcsczl(l;trls(:\_(ls);‘;;)) (OZ)—E(D,-@) (£)=0. On the other
haves (.n, N, =0. Compari 1. i
Wi flnicll;ic;osgio[nhtzri, ;:)omg(_l.l-f).]and (1.17), we obtailzl Rlilf(.(\‘,g)) _—‘-‘I‘{ti}g (gl\sg
fand aens . . The conncction D is a S-concircular connection
{.]/.15] o TN, Y)Z=HX, Y)Z,
where T(N, Y)Z as the D-concivenlar cureature tensor
N S
s 1 (\1 Vo= R{X,Y)Z — Ri[n(n.— )] (g(X, 2)Y —&(Y, 2)X),
aid WX, Y)Z is the conetreular curvature tensor of K. Yano [147:
o !(:\ ,’} ’)/.=r(}x YV —r[ln(n—1)] (g(X, 2)Y —g(Y, Z).\"'). -
| f RIN.Y)Z=0, (DyT) (Y, Z)=0,
the . . .
1en the manifold is a group-manifold [137 and the Riemannian manifold
A C

(In. g. V) is of constant curvature.
From (1.16), we obtain

(7x0) (D) e(X)e(2)H(1 218X, 2)a(G ) ~fe(X , 7).
I'hen \’vc have, from (1.14) (1.24) and (1.25), h
(Vx00) (2) — () 2)+(12)g(X , Z)o(G o) = — rf[Zn(— 1)]g(X, Z).

. tﬁg::}cl{];&;g}fé (Jlr.l). If th‘c conncction £ is a semi-symmetric connecti

sircul B (.. 2. V) is & group manifold, then {L,.g, D Fronnection

circu zér manifold and f=—7»/[2n(n~1)] 2 L 8. D} is a S-con-

_ onsequence (1L.2). If D is a S-¢ '

if2 RS - " S ~concircular connection, the;

f;;g:z) 31, We have, from (1.21) Ric T v S i ol
(rfin)e(X, Z). Thus, from (1.14) and (1.29), l‘t‘sultsbf‘l_ég’) =ric (\', Z}—
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Proposition (1.2). [f 1) is a S-concirenlar connection and T(X, YyZ =0,

(L,.¢) is of constant curvature. ‘
Proof. We have from {(1.21) and T{x, v}z=0,i(x, v.2)=0, which shows

that (L, g. V) is of constant curvature A. then R=—rflnfn—"1)1
Conscquence {1.3). We have, from T(N.Y)Z=0,

RN, Y)Y 4 R(Y . ZAAXAR(Z.X)Y =0,
o R(N, Y)Z)=R[l(n— 1] (g(X.Z)m(Y)«—g(Y,Z)m(z\'))
(X . Y) Dy =r{lnln— 1] (g(X,Z)co(Y)—g(Y,Z)m(.\')).
Proposition (1.3). If Disa S-concircidar comnection and T(X,Y)Z=0.
then the 1-form o is a solution of cqualions
:'V_\-m)(Z)——m(.\')c-)(Z)—l—(l/Z)g(‘\' AolGw)—(1/2) (K ect[{n{n—1)1. ul
and i is a scalar funetion.
s i A —_——"(.l)(?"(.\_,

v_yvl-w—-vYV_"(rj—'—V[‘\' i ) \
it results ((dR) (X)—2Re(X)Y —

X, Z)=0

where, locally, =12 dh,

Proof. From the Ricei identity (
1)7), and the previous cqualities,
_(dR)Y (Y)—2Re(Y )N =0.

Or (n—1) ([ R)(X) -2 Re{X})=0- Then (Vyo) (Z)—{V ) (X)=0. Or
VolZ)—Za(X)—a(lX, Z])=0. from which there results that, localiy, exists a
ccalar function #, so that 1 w=(1/2)dk, or as a consequence R=ce"; c=ct.

Since w0, locally, we have, dh#0 and KR#ct.

§ 2. The inverse problem. If (L,. g V) has with constant curvature,

ihen

(2.1) HX,Y)Z=0.

\We shall consider, locally, the cquations :

- (Vo) (Z) —o( NIl 2) (122X Za(G.0)—(112)
(k4-ce*{Dnf{n— N]eg(X.Z)=0

(2.3) w=(1/2)dh,
A being unknown differentiable scalar function and (¢)

50 and c<0 if k<0). Beeause

(2.4) (Vyo) (Z)—(Dz0) (X)=0

from (2.2) (2-3) and (2.4) it results (V_\’VJ'O)—VyVXm—VT_Y.}'30)) ()
DoY) —g(Y, Z)e(X)). Thus or —a{r(X.Y)Z)=k({g(X. Z)o{Y)—gY
(X Y)Y —rf{n(n— D] (Y Z)a(Y ) =Y. L)e(X))=0-

it results of{r(X, YyZ)=r[{n{n—1)] (g(N, DolY)—glY. Z2)
2.5) is verified for every X, Y, Z. It results :

Ricmannian manifold (L. g VY 1s of constant
2.3) are completely integrable, and delermine

a constant {0 1f

——"'k(g(z\' ]
,Z)e(X))

22.5) I

From (2.1),
w{ X)), that is the condition (

Proposition (2.1). 1/ the
curature, then equuiions (2.2) (
a \-form .

Cousequence
have =0 and from

the contrary case we should

(2.1). ket locally, because in
n—11. Because ¢20 tf

(2.2) it would result K =ce"[n(

G — Nhintematica
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K0 from (2.9) results A<, contradiction. Similarly e<0if A0, which
contradicts Az 0 as it results from the al ove equality.

Let ) be the connection (1.3), o being the solution of the cquations
(2.2)(2.3)(c#0. ¢ =0 i K >0 and ¢ <0 if £ =0). The connection is S-S VI -
tric: S-concircular with f=(cet —7)/{2u(n— 1) . From (1.28) and {210} results
R=c* and R#ct. I K =0 then 850, 1T =0 then K- 0. O,

Proposition (2.2). 1f the Ricmannion wani fold (L..2. %) is of constant
cireature, then there exists, in L, a seni-svioncliic metrie conncelion . whose
Deconcircrlar curvalure fenser vanishes, and the scalare curvafiore B =0 tf
N0 or R0 4d Koo

This proposition generalises the result of K. Yano [13] and th
veswit from 117, obtained for ¢—1.
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' .l J : ' INZE TRA LE DIVERSE
CONFRONTO ED EQUIVALENZE . Lk , : :
GENERALIZZAZIONT DELLA DERIVAZIONE TORSIONALL
B DI A, G WALKER
DI
M. PAQOLA PIU

vider il Professore Bltore Pieasso

Introduzione. Sia M una  varieta differ nziabile m-dimensionale,
fa - - i . . + [ - . N . _Il ;' Ilf\z

sia J un campo i endomorfism: che definisee su A0 una strutturie g

1 Sl . < ¢

omplessa ([ 1.

1 I Talker ha
s torsione della struttura quass complessa .\. (- \\t 11}';#..1_{0”6
ws()ci;ll() un operator diferenziale i grado 2_ -i1121 llm' ( hlfmm :1)1 t\(\' {.1 l e
’ 1ol diver dorivazione alk
] i 13 : Cin contesti diversy la doeriva :
orsionale W1 Conmetodi ¢ . Ll furivagiong e
Y etata vstesa i strutture definite da camp Lensoriali Ll\l_ tipo I.I:\l') d(xh =
L wanerall dv sl U e G Ik ana ks
Jia senerali della struttura quasi complessa @ Ix et A B
‘!\\' i T! motr WL, da Th., Hangan 1IN dallo stess i
2eda ). Hsu HZ. . _ R .
N Oucsta Notla & costituita cesonzialmente da irc p(utlt. _\i,llld\_p’x1 L
g : N . 1 .l ey = 'l - ; 4 ( : 3
sarte dimostreremo innanzituilo (~th la n.l(n\ampn‘_ .11:1:\‘__1 :meni gt
;);n vosere rideseritta in foyma invariante in term (!1l)un\‘ a o
indhi i che stotrov i CSAremo 1 g
Ouindi, tenendo confo delle formul l.h(. s ?I,(.)\i‘f”;). ’m S e
T mettere asevolmente a conflronton .['l:"-llltclll diYano, diib e
h Hanga a e odi Wallker., e di riconoscere che 1o derivazion ;
i ! . o H B
; N TR a4 T e : & Ellt]’(‘- . . . ;
da Hangan o diversa d ..lh. - PR —
Nella seconda parte st dimaostra el sulla hase : e
HiliE (2 it Leul A A uso P | C
s possiliile far v dere che le funziont #7,, dit ui Ha ng L e 1(“ i o
ana derivazione torsionale  HN L possono runnldusr-l.l m\\l'hi] o [\\ g
< LS LY - i o ) ) ) X ) 1
: 1 e alle commonenti 5, introdotte din alke . 1
ttura quasi complessa, alle componenti HEl R 8 eaanth
Infine, L denvazione i Hsu o viene messa in a i
Fasa risulta contenere tutte lo alire,
COme cast })‘L[’ll('ﬂldl'l.l -
1. Sia M ouna varieta :.!If(t‘t‘ll?.l:l}il]: ; () & i eampo ool
i Lice dei campi di vettort €0 su ML e AR g b Lensortal
e Gowe 1F — (1) © la 2-forma vettoriale definita
hitipo (1,1) su M, 1 s forsioie 1 = .J'__,,'.,I ¢k _‘ i N 1] o
ser ogni coppia di campi vettoriali X, Y = LAY dallespress h
RIRTI S ' '
(.1 AHIN, Yy=TJIJTX, Y]+ TLY, Y

IRV AWRET

ni truttur 3] st [ Jr=—1I} ¢
Supponiamo che J definisca su 3 una struttura gudst itwii}?«i(hilif j}'fti()). .
peasi prodoily con due distribuzioni { J*= 1}, non integr v (H

ad cccvzione di quella di Hangaun,

B oclasse 0 v osin f8{D Talgebra

FX.JYI=THIX, V1=



