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Corollaire 3. IStant donnde sur V', une quasi-connerion compasde dCardre
e} ]
dewx ¥, Il cisle une andre anique quasi-connerion V. laquelle satisfuit o) du
Thioréme 2 ob est saus tovsion.

Prevee : On defintt

ViV =V, ¥V —1/2 TX, Yy,
Ny 4=,V Z =32 (X, Y, “),
et (V. V) satisfail les proprictds VeSS,
Departement de Géomeétrje
et Topologie

Universitc de Santiago de Compastelu
FEspagne

BIBLIOGRATIINE

1. Fava TF. — Connessioni composte e mozimenti di ordine superiore, Atl. Ae. Se
98, (1963 - 61).

oFava IU — Connessioni composte si varietd differenzisdili. Period. Mal.. 46, (1968),
126 149,

. ‘Torino,

3. Hicks N. .1 —~ Noles an differential Geometry. Van Nostrand 1965,
+ Kobayashi 5 -Nomizu . — Foundalions of differential
I, IE, Interse. Publ. {1963), {19649).
Vamanu 1. — Cuasi-conneriuni pe variclati diferentiable. An. s1. Univ. 1
matiea, . NVI (1970}, 8830388,
- Woug Y. C o Lincar conneclions and quasi connections v o differenticble manifold.
Foboku Math. Journ., 14, (1962), 18—,

Hoometry., Vol

asi. Mate-

CVASLCONEXNIUNI COMPUSE D) QHDIN @

Rezumat

Plecind de Ja notianea de evasi-conexiunc 1 conexiune compisi
aulorii definesc notiunca de cvasi-conexiune compusic de ordin 2, Se stu-
diazii compatibilitatea unei astfel de evasi-conexiuni cu o metrici rieman-
niand $i sc arati civ existi o singura cvasi-conexiune compusit de ordin ¢
compatibili cu o metricd si fira torsiime. In incheierea articolului se do-
monstreazi eiteva proprietili referitoare la deplasirile paralele in raport
cu evasi-conexiunile compuse de ordin 2.
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7 - SIOMI-SYMAMETRIC CONNECTIONS

BY
PETRE STAVRE

MY '-( > 1€ 7. -
ot V. obe aon =2 + 1-dimensional differentinble mamiurl(l \\%}h
e lm t‘ wetric structure Ay = (7, 7, B, g). We denote lbvt (}51( ln)

Al ! st conlact metrie structure Ay =107, @, £ 5} 8 O e

t‘f:’&":f aleehirn of all vector fields on T,,(.O’l.l)\)c s:;l‘l:é}lw“dl(_i 1:( et Rig-
i ) ™ . , T _— ‘,___‘A. gl is

. _tensor Cieldd ¢f, a 1 - form b , 2)—tens U e

. Ill‘!)ltc:l‘lctl‘i(' On Tel)'md 4 veelor field 1 satisfving the following

mannia A

ditions 1], [2]:

" B =1.

(2) gl =0, '

(3) (gX) =0 for ull X= V)

(+) Q—':—I+T,®Ia', |

(5'1 0N, Yy = (X, ¥) — X)) 7 Y) for all X, ¥ & AV,
We defing 1 2—form I oon Vs follows :

{6) FX, Y)Y = g(X, gY) lor Al X, Y e BiV,).

1 is sal > invariant il
\n almost contact metric structure Azf z: s;?lél {Dp-:'-t\nl:f];tcr “rmup
and ¢ invari © the action of G, the l-paramcter gr
7 ¢ ave invariant under t b of G, 2 sametes group
o llltlz(cil T . Morcover, if I¢ is a {strictly) regular vccltm rﬁzh{mture
¥ T PR ¥ . o E S s
jt}lcm‘ilql said to be an invariant strictly reguiar almost conta
a e . 3
on 17 [2]. ; . T ‘< an in-
;clt ]V(r = 2m) bhe ihe orbit space defined by FE; If 4,
7 {r=2

act structur 7., then;
variant strictly regular almost contact structure on Vi, :
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(i) T, is a principal G-Hhundle over V. and
(it} % 15 o connection form on 1 [2].
We denote this principal fibre undle by 1 (V6. =).

It,
{7) =V, = 0
is the nalural projection of 17, onto V.. we define o (1. 1) teasor field
o7 oon 1, as follows ;
(8)  THLX) = dm g\ ;
where X7 is the lift of X e a5(1,) at @ with respect to the conncetion forn
7. Then ¢ is an almost complex slructure on 17, (see [(2).

IT we define a tensor field ¢ on V), by

# = 7("'}? NI= 1

g b= l"vr’.

() AN, V) = gN5, ¥ Tor all X, V= 5(1)

then the structure A, = (7, @) is an almost Termitian structure on Iy
(2. If we denote.,

(10) SN =N+ 2@ F,

where N is the Nijenhuis tensor field on V,, then :

(1) A=S(X7 V8 = d=N(YE ¥ = NV, ),
{12 Fois vertieal: (i e. d2 B = 0),

(.V is the Nijenhuis tensor field on 1),

We prove the lollowing,

Fheovem 1. I DD is an alimost contact connection on V, (V. | G, =) (F—
connection) (i. e. Dif = 0) then the induced struciure X, on V, is infegrable
(i.co N = 0) if and auly if the veclor ficld, BXY LYY defined by,
T(GXN GYE) + TGN gY") + gT (X', ¥y +

+ TN YR = B Y

is vertical, for all X. YV & 8(V).
LProof. 11 D7 =0, then from formula {1}, it results :

N8 XT) = — gP(gXE, YY) + gT(GX7, 5 +
+ T Y + TV YY) - q(T(X", YI)E,

for alb X 3" = 45(17). Using (11) (12) and (14) we have, NN, ¥)=0 for
al X, Ve(l)) Qb b,
A lincar connection P on 1, defined by,

(13)

{14)

| T bILoNG VR A r_n_ >  w
H1
Y D ¥ o= De ¥ gV, YN A gV, AY Y gX {17} =0,
(1) X e = \ ‘ )
| v Y e,y is called 1n 3] an 7-coparalle] vo:.ncgtmn with
for wpe, 15 ) 4 svnmuetrie conneetion, then 1 is called an

st type. 10 s a8y
frie connection ol the :
a linear conncciion £} on VY,

first type [3]

1 oot the
as follows,

n-w-mi-x‘\'nnnc .
i we define )
D Y g(F, XOY gV XY (V) =0,
: r-coparallely with D of the
‘ C{hen fis called an -
or an n-coparallel con-

aey DeV .
AN Y e (), then 1) is ealled :
: ‘ 1t D is a symmcelrie conneeliom,
connection of the s(-m_s.ul fvpe.
the tensor field & defined by,

Y : PN = XY+ Y X —
FN, YY) = DALY +WW ) {X)

e —gXY)
18] (i. ¢. HX, V) = F(X", Y'). where ¢ is the veetor

for
second type [3]
cemi-synimetric
neetion on ¥,

is an invarviant,
N . d o,
field of torsion 100
' i g re r
(17) #X) = trace of © ¥ — T, YL
[

1-5¥ itrie ¢ then [3].
(D s an fesemi-symmetric conneetion. (3]
XL YY) =0, for all X7, 37 = 6(1L).
F(X,

3 A (V.

2. If Dos o oan eseni-synuielrie Ad-conneclion oR V(Y.
et is imlegrable.

(18)
Theoten .
G, =), then the induced structure one b
, Proof. From (16) and (18) we have,
! (VN (X gY —HgY ) 9X)

(19y TX.Y) = S (XY

and hence [+, ‘
(20) B(X*, ¥y = o TIXE YOOE,

Sy ecs(V T em 1. we hove

i, e. B(\X", Y7 is vertical for z}“ R f,}?(l ). By Theorem
inally N(X, Y) =0, for all N, Y e 5(V). o
On the other hand, from ii and (19} we ohtain :
1) 'q(T(.\"", }'I.)) = )
e. T(X" Y} is a horizontal vector ficld on Vo . -

TExcorom ):l. If D is an R-senti-synunetrie A-conncction 0N V.V,
7), then the connection form 0 is involutive an

! the structure 1, 1s integrable.



Proof. When o connection is given. o= is a soniarphism of @, (the
horizontal  subspuce of TV, into Ton{b). Using this somorphisin,
the condition,

(25) oY, ¥ =0

follows immediztely Trom the definition of (he Nijenhuis tensor lield N
and (22) (for all horizontal vector Tields X, . Beeanse Vs invariant un-
der the action of ¢ and 4 is involutive, we have

(243 NI X) = 0.
Since N is a tensor ficld, from (22) and (24) it resulls that o
integrable (i oo N = 0).

It we consider the 2-forms 7, I defined by,

(23) FIN', Y7y = o\, Y.
(26) FIX, YY) = g\, 7Y,
we obtain followine relations

(27) =T = P,

(28) =M = (i

Theorem 4. I D) is an  a-semi-sypmmetric tf-connection on 17 (1,
G and the 2-form I is eclosed, then
(0) Ay dv @ Kihler structiure on ..
(D) The Ricmannian connection N definedd by o is almost compler
#=0 [5)),
() Lor e Riemaunian connection § defined by o we have Vyen Y =
= (V¢ ¥ for all X. Y =g(V,).
() The bundle U (V) of unitary frames admits o lursion-free  con-
neetion (xehich is necesarily unique).
Proof s (a) W F i closed, then I is a closed 1-form on Voo{ie
dF = 0).
Thus we have, 3 = 0: di = 0,
The condition (h) Tollows immediately frone the condition {a) |5].
Sinee, {2
(20) Vi Ve (Vg V)E 4 (X, YR,

(Vi

the condition (¢ i» clear from the Theorem (3).
Firally d) vesults [rom her equivalenee with a) proved in [5].
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Rezumal

Ay = (f. ¢ I, g) netriee aproape

; Rrsees Ky inzn sbructuride et
n luerare se studioz si ¢f - conexiunile 4 -

de contaet, imvariante, regilate pe o varietate 1“
cemisimetrice pe aceasta.



