MIHAI ANASTASIEI 8

341
- 8

6. Kobavashi S.— Foundations of Differential Geometry I, Interscic i
5 ? CONLE s seienee Publisl q
York-London, 19G3. Y Fhers News
7. Palais IR, 8. — Sc’mifmr on the Atigh-Singer index theorem. Princcton Univ. Press 19g
8. Penot J-P. —_‘Comw.rwn lindaire déduite d’une famille de connexions lincaives par un fonct 5
multitinéaire. C. I, Acad. Sei. Paris, 1. 268, S. A, p. 100103, b
J. — Spiners in IHilbert Spaces. Math, Proc Cambridge Phil, Soc. 8
b . . i1 . . 80
337317, (rovay,
- Représentation irréductibles des fibrds de CHfford. Ann. Iost. Heng
B5—58.

9 Plymen IL.
p-
10. Popoviei I.-
Poinecaré, S. A, T. NXV, 1976, p.
Facullé de Mathématiques
Universilé de Jassy
R, N5, Romdnig

ftegu e 8111578

,:malele stitntifice ale Universititii LAl 1. Cuza® din lasi

Tomul XXV, s Ta, 1979, 1.2

ON THE TOLOMORPHICALLY SUBPLANAR CURVES
BY
LIVIU NICOLESCU

We define the subcharacteristie vector ticlds of the deformation al-
chra of two affine conncrtions. The gcometrical interp retation of the sub-
arncieristic directions fields is given with the help of the holomorphically
gbplanar curves.
Introduction. The manifolds, mappings, tensor ficlds and conneetions

which we discuss are always assumed to he C~.
Let M be a n-dimensional manifold (r > 1). We denote by T7 (M)
the sct of all tensor fields of tvpe (r, s} in M and by F(M) the ring of all
| functions on M. The set T; (M) is o module over (F(M). Particularly
or ‘T (M) and T we shall use the notation @ (M) and A (M), respee-

ively.
Holomorphi

'abou §

We consider a tensor field Ire
) such that F* =
= (M) and

cally subplanar curves.
TM(M) on a dilferentiable manifold M (dim M =n > 4
— '3, where 3=7C; (M) is the Kronecker tensor. Let K

be a symmetric F-connection [1].

Ve consider a curve C:J = M, where
ngent vector ficld along the curve. We consider

e suppose that the vectors C (t,), ¥, (C(t)), K, and F; (K))

ndent.
Definition 1. The point p = C(to) is called a (F, K, V)-holomor-

hically subplanar point if the vector (Vs C) (ko) belongs to the subspace genera-
by vectors C (&), 5 (C (&) ), K,, F,(K,), t.e. if there gist four numbers
g Ry, e, =R such that

J < R and let C(t) be the
a regular point p = C {&).
are inde-

(95 €) (to) = 15 C (to) + 22 (C (to)) + by K+ 0, 1, (K5).

Definition 2. Let € :J — M (J= ) be a regular curve such that
eery t =J, the vectors C L), Foo (C (), Koy and Fow (Kewn ) are
endent, The cwrve C is ealled @ (F, K, V)-holomorphically subplanar
e, if all the points of C are (I', K, V-holomorphically subplanar points.
Let Iy, #} and K' be the components of V, f and K, respectivelly,
idercd in a system of local coordinates. A eurve z' = z' (t) is a (F,
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K V _ o : . . . ar 5 -~ - - ] -
eq’uat)i Ol;.gl?morphlmlly subplanar curve, if it satisfies the dlfferemiaﬂ where we have put K = F (K) and p (X) = - p(F(X)) (V) X<ED ().
i . i Proof. The proof is symilar to the proof of the Yamaguchi and Sato
drat  datdat d xt g | theorem ([5] p. 234).
(2) 4 T—— = i+glﬂ}i§.+h}{«+€p§[{1' .[-?p ) 12 )
dt dt dt dt di Definition 5. An element X = (M, V, V) is called (F, K)-subcha-
h . . racleristic directions vector field af :
where f, 2, h and e are certain functions of the parameter i. (ds)) X is (F, K )-subcharacteristic vector field,
. ) ' e (de,) (V) p=M, the veclors X, Fy (X)), Ky, Iy (K,) are independent.
) Theorem of Yamagucki and Sato [5]. Let V and V be two symmetri; L s
11’: —I(i*on'l_lectlons in an almost complex manifold M. Let K €28 (M). The Theorem 6. Let V and V be two symmelric F-connections in an almost
ollowing propecties are equivalent : ' complex manifold M (dim M =n > 4). Let Ke (M). Let X<l (M,
g 2
: (i) The (F, K, V)-holomorphically subplanar curves and the (¥, K, \27) lV, V) such that the vectors X, I, (X,), K, and F,(X,) are independent,
-holomorphically subplanar curves arc the same; (v)]}EBI. The following propertics are equivalent :
iy X is ¢ (I K Y-subcharacteristic directions vector field,

(ii) There exist p<=A (M) and p=TI(M),p(X,Y)=p(V, X
p (X, F(¥))=p(¥,F(X)),(V)X, Y € (M) such that: P, )

(i) there ewist four numbers hp, tps Vp 7, € R for every point p= M,
sucl that :

2 1
() ViV =V, YV 2o ()Y +2p ()X + 2?’ (X)F (Y) + Ap (X Xp) =2 Xp + 1 I, (Xp) + vp Kp 4 "o F, (Kp),

+22B (M FX)+p(X,Y)K =p(X,F(Y))K,
where we have put K = F (K) and 5 (X) = — p (F (X)), (V) X =% (M)

2 1
where 4 =V — V.

(ii1) for every point psM iy C:J > M is a cwoe satisfying the
- conditions :

(iii;) C (to) = p, C (L} = € X,,a=R — {0},

.. 1 2
Subcharacteristic curve. Let ¥V and V be two symmetric ¥ -connee
T
(iily) p is a (F,K,V) _holomerphically subplanar point, then the point
]
p of the curve C is a (F, K, V)-holomorphically subplanar point where
r, = {1,2} and r # 5.

Proof. The proof is symilar to the proof of the theorem 4 ({3], p- 311).

Definition 7. The trajectories of a (F, K )-subcharacteristic  direc-
tions vector field are called (F, K)-subcharacteristic curves.

Let A, Fi and K'-be the components of A, F ;md K, respectivelly,
considered in a system of local coordinates. A curve ai=a' (t) is a (F, K)-
subcharacteristic curve if it satisfics the equations :

da'dz* dat d z!
1 2 ALET DY s u By — % iR
ik iy I FL R,
lTheoret.}l ;!ti {}etIV zznd V be two symmeiric F-connections in an @ dt dt dt dt +yRE+ b
compler manifold M. Letbe K =% (M). T 31 ; ; .
¢ K& (M). The Jollowing properties are equi where 7, u, v and 7 arc functions of 2 and da'fdl.
- Theorem 8. The (F, K)-subcharacteristic curves are undeterminated
if and only if
Al = 2o ¥ 4+ 25 oY 4 pu K — P R
holds jor a certain 1-form ¢ and a certain symmelric covariant tensor Jield
such that pj, F§ = p, Fj, where we have put Rt =FiK and pi=Fig
Proof. The proof. is symilar to the proof of the ¥ amaguchi and Sato
heorern ([4], p. 234).

tions in an almost complex manifold M. Let 4= v — \';E’Ci (M). If w:.-
define the _product of two vector fields X and Y as the vector licld X * ¥ =
= A (X, Y), we can casily verily that the module & (M) becomes an algebn
over the ring (7(M). This algebra is called the deformation algcbra of t
. ) 1 2 1 2
paire of connections (V, V), and is denoted by i,V 2
be K e & (M). : oted by @ (i, ¥, V) [2), [+
a L) 1 2

Defmntmn 3 4n element X s (M, V, V) is called a (F, K)- sub
racleristic vector field if there extst four functions \, y, v, 1< GF(M) such
(4) AX, X)=»X L o F(X)+ vK + 9 F (K).
{5)

) T o
i i) Al the elements of A (M, V, V) are (F, K)-subcharacteristic
ields.
(i) There exist o = A(M) and pe< T; (M) ")y =
] S : S, p(X,Y)=pl
plX.F(Y)) =p (Y, (X)), ()X, Ye X (M), such that:

2 1
VeV = VoV +2p(X)Y 420 (F)X 425 (X)F (V) + 20 (Y);
+p (X, ¥Y)K —p(X,F(¥))K, '
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Dans le §1 de cette Nole nous
Cune paire de connexions Iimdaires saroune

analele stiintifice ale LUniversitatii LAL 1 Cuzas din las
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DIRECTIONS CARACTERISTIQUES ASSOCIEES A UNE

pPAIRE DIs CONNIIXI NS LINFAIRES SUR UNLE VARIETE DE
BANACH
PAR

MEIHFAT ANASTASIED et LIVIU NICOLESCU

Les direelions caractéristiques et leurs trajectoires, nommées courbes
caraciéristiques, ont un role important dans I"élude des correspondences
entre deux espaces alfines on projeetives (s oir la bibliographic de [3]).
associons des directions caractéristiques a
variété de Banach. Lexistence

des direetions cnractéristiques en un point de la variété est lide a Pétude des

Cealonrs et vecteurs prapres pour les opdrateurs quadratiques.

{1] nons ohlenons, dans le §2, les con-

En employvant les vésultats de
des dircelions caractéristiques en un

ditions suffisantes pouy existence
peint de la variét,

| Soit M unc variété difiérentinble de classe € modelée sur un
espace de Bunach M et soit 7' TA — M son fibré tangent.

Suppons que M admet des partitions de Punité différentiables de
classe C*. Notons par (F (M) Tanneau des tonctions réelles de classe €~
sur 3 ct par & (M) le GF(M)- module des champs de vecteurs sur 3.
Soit (U, o) une carte locale de M. Pour un champ X €% (M) nous notons
par Xo: o (U) — M sa partic principale et Xom = X, (p) o p=U.
Si nous considérons une autre carte locale (V. d) de M, telle que

Un V£ @, les applications de transitions de T sont données par
(1.1} D{oo M :o(Un V) - L)

u 1. (M) est Pespace des opérateurs lin¢aires sur M ct D est le symbole de
ditférentiation de Fréchet.
Définition 1.1 [2, p. 2]. On appdle connerion linéaire sur M unc
pplication  7: @ (M) x H (M) S (M), notée (X, Y)=Vx Y), (¥)
, Y =@ (M), telle que pour toute carle locale (U, o) de M il existe wune
ppiicution de classe C=, Ty : o(U) — L* (M ;M) tel que Vx Y a Uexpression
Citle :

Vx Y | vy — DY | Pip) (X@(pl ) + Pvtm(Xv(p)a Ya(m ),

Lo = Ts (p)s
', correspond aux symboles de Christoffel.



