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Then,
(3.10) u(x)s Rx)< S(v)< Ty(x)< Uy(x),

Jlxy=max {fi(x}4/o(x}s [o(x)}-

Proof. Incquality (3.9) is cquivalent to the system

where

td

£ )+ LA ) He) o)) ()= T /ts) o)

11
" x=1
Thus, we find #(x)+o(v)< T oy} Enf(s) (#(s)+v(s)} and (3.10) fol-
i=1 $=

lows as in theorem 3.1, coroll:li—y 3.2 and remark I
Remark 2. Let in inequality (3.9), fi(x)=/fx(x) then f(x)=fi{x}-+/s(Y)
and (3.10) reduces to
(3'12) “( \):";“ I‘)f: -f;("")é S[l'i‘f.l('r)s' :[‘!l+f=('1-)_§. ('vf|+f..(‘r)'
Next, using (3.12) in {3.11), we obtain

(3.11)  u(x)=

=1

i ]
a;(v)< Eofx(s) Ry .pfs)< Eofl(s) Sparls)€

§=

u(x)— g‘.

i=1

=1 x=1
£ _zof'(s) Tf:'i'fs(s)s :E()II(S) ("h%}.(s)'

For #=2 and 3 the last part of the inequality (3.13) was obtained
by Pachpatte [4—6] using diflerent methods.

n x=1
Remark 3. The inequality Amu(x)g X a{x)+ E ofs) (u(s) -+ Afu(s))
im] =) n

where 2#{xy, ..y Yo 05 Nisns oy x,)=0, I<ign is same as Ap{x)€ X i)+
. B

(3.13)

1=

x=1 A= |

45 [o(s) Atu(s)4c(s) T Apu(p)]. Thus, as in remark 2 for Afn(x) we
s=0 p=i .

obtain the chain of estimates (3.12), (3.13) with fi=¢, f;=1. The last part

of these chains (#=2) is also obtained in {3].
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SOME STRUCTURES INDUCED ON THE TANGENT BUNDLE
OF AN ALMOST CONTACT MANIFOLD
BY
CORNELIA-LIVIA BEJAN

Introduction. In this papcr, the almost complex structures induced
on the tangent bundle of an almost contact manifold with the help of the
complete and horizontal lifts [6], [1], will be gencralized. Also, the pseudo-
riemannian metricson the tangent bundle of a Riemannian manifold, construc-
ted with the help of the complete and horizontal lift and the Sasaki
Ricmannian metric on the tangent bundle of a Riemannian
manifold will be generalized and we shall give the conditions under which
we obtain some almost Hermitian structures, almost Kihlerian struc-
tures and K@i hlerian structures on the tangent bundle.

In §1 we recall some general notions about an almost contact manifold.
In §2 we give the properties of a generalized almost complex structure
on the tangent bundle constructed with the help of the complete lift of an
almost contact structurc on the base manifold and in §3 we shall give the
propertics of a gencralized almost complex structure on the tangent bundle,
constructed, with the help of the horizontal lift of an almost contact struc-
turc on the base manifold.

I want to mention that in the study of these problems I was guided
bv prof. Vasile Oproiu, to whom I extend my thanks.

§1. Definition 1.1. Let M be a dif ferentiable manifold. 1t is said to have
an almost contact structure (F, 5, v, if it admits a tensor field I of type (1, 7),
a I-form X" (M) and a vector field % =0(M) satisfying

Fre=T+4®% and y(E)=1,
where I 1s unity operator.
Consequence, Foi=0, wol=0.

Definition 1.2. An  almost confact structure on @  Riemannian
mani fold (M, g) is an almost contact metric structure (F, Z,n, 8), if:

g(FX, FY)=g(X, Y)—5(X)q(Y), VX, Y e®(3).

Property . (X)=g(X, &), VX =(M).

\We suppose that the constructions of the vertical, complete and hori-
zontal lifts from the manifold 3 to its tangent bundle TAf are known, [3].

Using the almost contact structure (I7,, ¢) on A/, some almost complex
struciures on its tangent bundle 7°M were constructed [6], [1]:
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We shall generalize these almost complex structures considering a linear com-
bination of the tensorial products of the lifts of 4 and £ and the lifts of F.

§2. The generalized almost complex structure constructed with the
help of the complete lift. Proposition 2.1. [f K is a Linear contbination of
Fe, I, 47 ®%, " ®F, 7@, v ®%, then K 1s an almost complex structure
on TM if and only if:

K= £ F—| (Bt 1) 1 @F - By ®F — B’ @ yn ®F

where B,y =R, and v#0.

Proof. By straightforward computation.

Remark. 1f =0, v—=—1 and we consider ¢ with positive sign, then we
find the tensor ficld I°, defined by (1.1). Thus, we see that K gencralizes P.

We denote a=— (8- 1)/y.

We know that if g is a Ricmannian metric on Al, then its com-
plete lift g° is a pscudometric on TA.

Proposition 2.2.

21 g% PY=(g—wen+ v @) (X, ¥), vX, Yem(rM),
(2.2) g(PR, PYy=(g—20@n)(X, Y), VX, Yed(TH),
where P is defined by (7.7).
Proof. We have:
g(PX?, PYYy=n(X)n(Y); g(PX" PY)=n(X} (n(Y))"
g(PX, PY)=g(X, Y)—5(X)n(Y) +(n(X) (n(Y))", VX,V €Z(M).

We have also:

g(PXE, PYY) =0 g (PX*, PY)=g(X, Y)—n(X}n(Y):
g(PX7, PY)=(g(X, Y)) —2(( X)) oY} —25(X) (oY), VX, ¥ €B(M).
From these formulas, (2.1) and (2.2) arc clear.

Remark. P is not a Hermitian structurc with respect to the
pscudometric gf. ) o

We want to extend the pseudometric g, to obtain an almost Hermitian
structure with respect to K.

Proposition 2.3. If 7 is a lincar combination of g, &, 7®%" 7' &%,
7@+, 4 ®n, then g is symmetric and we have: KX, KY)=g(X, Y),
vX,Y e®(TM) if and only if:

(2.3) g=mg +s(n@n) g+ @ g O,
where m, s, 7,{,¢g€R and :
(i r)fag=0, y(m+s)—3g=0.
Proof. We consider :
g=mg- 450 @ 4" @0+ + 70 @'+ O’
where m, s, 8, 1, 7, ¢ € R. Putting the symmetry condition, we obtain s=s".
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Also, putting the compatibility condition of K with respect to 2, we

obtain (2.3). e
Proposition 2.4. [f m . ¢#£0, then g has maximal rank,
1{ R
mg(X, Y)+s0(X)n(Y) +q(n(X)) n(Y) =
—~0, VY =% (M)

Proof. We have:
(X*, Y?)=0 and

Taking Y =%, since g#0, we have n(X)=0. Thus, since m#0, we have g(X, Y)

-0, YY <& (M) and so X—=0.

H(XF, YO =0, ¥Y e (M)
IT B(XS, Y7 =0 and F{X7, Y9)=0, VY e@(M) =
- { mg(X, Y)+s(X)n(Y) +¢(n(X))n(¥Y)=0 and
m{g(X, Y)) +s(q(X) (Y ) +L{ X, Y) +r9(X)n(Y ) +g(n( X)) (n(Y)) =
—0, VY X (M)

Taking Y =%, we have: {(”’+3)W(X)+Q‘(‘Q(X))r=0 and
X)) X)—
we find n{X)=0 (since ¢#0). (mt5) (2(X)) +{E+7)m(X) =0,

Thus, since m#0, we have g(X, Y)=0, VY e (M), thus X=0.

Remark. If m . g = 0, then g has not maximal rank.

From now on, we suppose # .g¢#0.

Consequence. g is a pseudometric on T3/,

Proposition 2.5. If ¢ = 0, then g is positively semidefinite on the vertical
distribution and g is positively definite for the vertical lifts of the vector fields
which are not in  Ker .

Proof. (X7, X*)=¢q(n(X})?, YX =&(M).

_ Theorem 2.1. K is an almost Hermitian structure with respect
fo g.
Proof. This theorem is a consequence of the propositions2.3and 2. 4
Proposition 2.6.

(24) KX, KX]=[F &, FX)+ I el Xon) {(FalF XowiIF

gn(X)n(Y)=0 and

1 Il

o

FBIF Ko 21— (2 (L) J2° — BEN (K oo)) (BE— ¥} + nf(Xow) {

+ p[Fl')—{am, E,']:[: ‘([F(‘Xa(-.’n E(] - (Z"n’(fom))? — *r(i“r'.-"(Xo;a;)) (;GE;T_TEC)}:E
A F X Xow) (038 +BE) FF Koo (Now) (BE— 12}, VX, X, s B(TH).

Proof. We find it by a straightforward calculation,

Let o be the two-form associated to F: o(X, Y)=g(X, FY), VX, Y=
€@ (M). © is the two-form associated to K and defined by : & (X, V)=
=g(X, KY), vX,Y = (T}M).

) Lemma 2.1, /f © is a closed form, then ® is a closed form if and only
if @ 1s closed.
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Proof. Using the following formulas :
DA, Y= 0 BXT, Yry=4mo(X,Y) (gl ¥a(X)a(Y)
D(X7, V)= Lm(a(X, V) Eto(X, Y)—(gl(al e X)) () gl el X {a(Y)'

we have!:
db(X", Y, ZN=0; d®{X", 1, Z9=0

O, Y, 2= mdo(X. Y, Z) g EXN) (Y, D)+l V)dn(X, )+
()Y, X}
dO(X°, Y0, 26) = Lm{da(X, Y, 2)) £tdo(X, V. Z)+
Hght) S FaX)alZY)H (X)) Y, 233

If d=0 the assertion is proved.

Theorem 2.2. [/ 7 is a closed forim, then K is an almost Kdihlerian
strucinre with respect to the psewdometric T if and only if ¢ is closcd.

Proof. This theorem is a conscquence of the lemma 2.1.

Remark. Calcslating the interior product of the vertical and complete
lifts of the vector field Z with the two-form @, we have:

i @ =—(g/7)" and iz & =(g/¥)7".

We want to obtain the conditions under which the integrability of K
holds.
\We shall use the following notations:

NO(X, Y)= N (X, Y)—dy(X, V)3 N, V) =(Lexn) (V) —(Lryi)(X)
NO(X) = (LF) (X) : NOX)=(Lyn) (X), VX, Y =B(M),
where !
Np(X, Y)=[FX,FY]-F FX,Y]—F[X, FY+FX, Y]
is the Nijenhuis tensor field of I3
(L:F) (X) =[5, FX1—F{3 X] is the Lic derivative of the tensor
ficld F “with respect to Z.
(Len) (X)==50(X)—n((% XT) is the Lic derivative of the Plaff

-

form +« with respect to <.
Remark. dn{s, X)=(Lgn) (X}, vX =& (M),
Recall that if N©¥=0, then N#'=0, N =0, N" =0 and in this case the
almost contact structure (I, %, ) is said to he normal.
Proposition 2.7. The Nijenhuts tensor ficld of K has the cxpression:

Ny (N o A { (N BN ) — (N ) @5 —
— BN ) ® (P —vE) {4 B(VE)IE (N H(N) @+
F (N B £e )} (N - BE) T (N ) (BE )
Proof. We obtain this result, expressing:

N (X, Y=y A (N19)S bt A (N)(vE — BEHE™, Y

- S .
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‘\'K(‘\'r, Y:)={(‘\‘|:))c’:i: ﬁ'q"'/\ (_4\.'- :n)r:[: {57]" A (n\'("')"j_‘:"qr (.\" ::))r'_{ f"r-/\ (:\7-1 )c)@
e g A (N)) A E T A (N @ B A (V) @5
B A (V) @ (N (¢ — BTN V),
AR(X" Y1) S(N(X YH 40" A {4 (N 4 B{N*Y 0~ (.\"‘”)"®Z"—— BN G
®£1+ 5.1,(‘\.'10).- ®Er}(X11’ Y”)-—'t}" /\ {4__(3(:\'(:1))*'; *,'(N"”)r-*—ﬁﬂ{(;\““)"@
@ A(NW)@E (N @, Y ENO(N, V) (0 + 62+
(NN, V) (vE - BEY)-

Theorem 2.3. The almost complex structure K is integrable if and only
if the almost condact structure (F,%, 1) 18 sormal.

Proof. The integrability condition is cquivalent to the vanishing of
the Nijenhuis tensor field. TIf the almost contact structure (I, %, 1)
i normal, then NV, N N Al yvanish. Using the Proposition 2.7,
it is casily scen that Np=0.

Conversely, if Nx=0, then Ng(X", Y") —0,N (N5 Y")=0,YX, Y = (M).
But N'K(‘\’:-, Y:-) —Oﬁ‘{’f]c/\ {:t(‘,\:r:;))c _(‘-\‘ul)r(ﬁgv_.‘,ir)}( e Ye-)=0. Thus
Nt=0 and N'¥=0.

In the expression of Ng(X7, Y we consider N* =0 and N* =0.
Then, Ng(X*, Y} =0, VX, Y =D (M) implics ¥ (X, Y)=0, ¥.X Y =6 (M),
and the proof is finished.

Let V¢ be the complete Lift of a connection V on A7, {31

Proposition 2.8. V'3 K=0, yX e&(Ta]) if and only if Fand % are
parallel with respect to the linear connection V on M.

Remark. We know that if FandZ are parallel with respect to V, then
7 is also parallel with respect to v.

Proof.

(VK Y o= V) Vi

(Vexr K) Vo= 4+ (Vo F) Y —B(Vx7) (V) (V) (V)& +B(Y)V a3+
+(n(Y))Vas
(V xeK) Yo b (VF)Y — 8(Vn) (V)& (Vo) (V)F—Br(¥)Vad+
+yp(Y)(Vad) s
(¥ K) Yo £ (F4F) (V) (Vo) (Y an(Y) ke B(Vaen) (V)
+89(Y) (VxE) —B{(Vam) (V)5 — 8((¥)) V) y((Van) (VNE+
(V) (VY VXY S @),

-
-

It easily scen that if F and  are parallel with respect to V, then
(v K) (T)=0, ¥X, ¥ =(TM).

Conversely, if (VxK) (¥)=0, VX, ¥V eX(I'M), then (VeyrK)Y?=0,
Ve RYYe =0, (VpK)Y'=0, VX, Y @) Thus, Vxi=0, VX e (M),
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since (V' pK)Y =0, VX, Y =@ (M). Taking V.t—o, YX e (M) in the
expression : (V'prK)Y =0, yX, Y & (M), we obtain :
e EPY—B(Van) (V)E (V) (V)Er=0, VX, Y e(an).
1us
Van=0, YX =@ (M) and V,F=0, vX SH{M).

§3. The generalized almost complex structure constructed with the
help of the horizontal lift.

We consider the Levi-Civita connection ¥ on the almost contact
metric manifold M. We shall study the generalization of the almost complex
structure @, defined by (1.2).

Definition 3.1. 7.t (M, g) be a Riemannian manifold. Than the
Sasaki metric on TM is given by

G(X", Y =g(X, Y) G(XY, YH) =G(X™, Y)=0; G(X*, Y=
=g(X, Y), VX, Y e (M),

Proposition 3.1. Q is a Hermitian Structure with respect to the
Sasaki  metric G. Thus -

(3.1) GQX, QY)=G(X, V), vX, Y e®(TM).
Proof.
QX' =FX—n(X)2"; QX" —(FX)y +n(X)Er, VX S%(M)
and then :
GOX, QY ) =g(X, Y) ; G(QX", QY*) =0 ; G(QX?, QY")=g(X,Y), VX, Y =

=G(M).

We know that if g is a Riemannian metric on M, then its hori-
zontal lift ¢* is a pseudometric on TM.

Proposition 3,2,

(32)  gOX, 0V)=(g'~7 @7+ 7 ®") (X, ¥), VX, Yewm(ran,
(3.3) MOX, QV)=(s—2m @ (X, V), VX, ¥ et(Ta),
where Q) is defined by (1.2).

Proof. We have :

QY QY1) =xn(X)n(Y) ; gQX*, QY") =0 ; g X", Y =g(X,Y)—
=W X)n(Y), ¥X,Y ed(M).

We have also :
SUOXT, QY1) 0: (OX, QYN =g(X, Y); g(QX", 0Y") =0, VX, Y = (31},

Remark. Q is not a Hermitian structure with respect to th-
pscudometric g*.

Now, we shall extend the tensor ficld Q.
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g i Ats 1 ranbr h®£t
jti s a lincar combination of F*, F", 7@, %
Proposition 3.3. /f L isa s o). MRS
'r‘Hp®5h, then L is an almost complex structure if an yoif

L= £F (B4 D] W@+ 81 @F—Pu' &F 07 O,

where B, ye R and y#0.
{ Remark. If =0, y=—

then ‘i\:f)cnfittléiathe t(e[;s_?_rl)fltfldw%. want to find a metric on TM, to obtain
enote a=— :

" d to L.
: t Hermitian structurc relate o ‘ Dt Pt
o 111112'-1;)<:f)1)osition 34.1f g;; is a linear combination of g*, & G, 'R, 77,

'@, N @, then g 1s s ymamelric and we have :
LR, LY)=g(X,Y), VX, Y =®(TM)

s Y
XS,

1 and we consider F* with the positive sign,

i Iy if:
':i-:;ad - §=”*G+S(‘n®n)"+fg"~'- g 47" @ +gn' @i,
whevre my s, t, b, 7, qER, and :
B(m+g)+r(s+p)==0, y(m+tr+t)+a(mtq)=0.
Proof. Let:
§=mG s @' +5" @ +ig +pg +ra’ @n'+ 0" @,

> L r,geR. o o
Whu“pd’ttii\:{gs El—ﬁa’ S\:{nmctry condition, we ol)taln s=s", I
compatibility condition of L with respect to g, we O]E)ta;? (a ol -kus asimal

Proposition 3.5. If (m--q) (as—PBr) (mB+pv)#0, then g

Also, putting the

rank.
Proof. We have: , )
(X", Y*)=0and mg(X, Y)+gy(X)n(Y)=0 an o -
I{ég‘(", Y");O vY e L (M) {pg(X, V) +sn(X)n(Y)=0, VY & (M)
oL oy 3y

2L (mp+pr)e(X, Y)=0 and
T

=

PG ot prymX)a(Y) =0, VY ST (M)
-

e =X=0.
=(since (m-+q) (mB-Fpv)#0) (X, Y)=0, vYeB{M)=X
| pE(X, Y)-Fsn(X)n(Y)=0 and
- { (m+8)g(X, Y)+rn(X)n(Y)=0, vYed (M)

=

g(X*, Y*) =0 and
II{;((X", YH) =0, VY e® (M)

MEd (4s—Br)g(X, Y) and

Y =

MY (as—prym(X)n(Y)=0, VY <X(M)
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=s(since {(m+4q) (as—Br}#£0)g(X, YV)=0, VY e (M)=X=0.

i Remark. Y (s+4-q) (B py) (as— 3r)=0, then g has not maximal

From now on, we suppose (m+gq) (mB-+py) (as—pr)#0.
Consequence. ¢ is a pscudometric on TM.

rii Proposition 3.6. /f m >0, ¢=>0, m+£t>0, r =0, then gr is positivelv de-
tle, _
Proof. We have :

2", X =mg(X, X)+q((X))*,
2 X' XM =(m4-0)g(X, X)+r(n(X))?, VX = B(M).

Thus, it is easily scen that this proposition is true.

‘ Con_sequeng:e. Ifm >0, ¢>0, m+t>0, r>0, then the pscudometric
¢ 1s a Riemannian metric on TA.

Now, we want to obtain an almost Iihlerian structure. Let @
be the two-form associated to L, defined by :

(X, Vy=g(X, LY), VX, Y ew(TH).

I_’rrOpf)Sition 3.7 If the curvature fensor ficld R wanishes and 5 ds
,".*,.rzr.-ulfl. L wilh respect fo V, then L is an almost Kdihlerian siructure with
respect to g with ms#0, if and only if F 15 paralicl with respest fo V and
n and o arc closcd.

Proof.
X7, V) =dma(X, Y) ; S, Y=L po(X, Y)—[(m-+g)vIa(X)n(Y):

(D 4¥h, Y" — t
Thus, we have ( ) —L(m+ )C?(X, Y)

dD(XT, Y, 2y =0; dd(X*, YV, Z=A4mg((X, (VF)Y);
A(X", Y, 2= p{(V2F)Y — (Vo F)Z}+ [(m+a)iv Hol Z)g(X, V1 8)—
i — o Y)g(X, V&) +n(X)dn(Y, £)}
dDX", Y, 2% = & (m+H0)do(X, Y, Z)+ £ {4 po(vR(X,Y), Z)—
cicl

— [+ v In(eR(X, Y))o(2)},
where 2 is an operator well known [5].
Ef R0, V4£=0, VyF =0, VX €G(M), d4=0 and dg=0, then dD=0.
nversely — s v g
VZF—OCz \;;tl{\{’(ﬁ'):ms}inc% ;}:e#no.d(b(}{ , Y4, ZM=0, VX, Y €(M). Thus,
In the e.\'pressio_t_l of d(ﬁ(X", Y* Z"), we consider VzF=0, V=0,
VZ =G (M), Thus, dO(X*, V", 2 =0, VX, Y, Ze(}M), implies dc,;_-o.

In the expression of ci(.l')("", Y, Z*), we consider R=0 and the proof is
finished.

T
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Proposition 3.8. [f R=0 and 2 1s paralicl with respect fo V, then L is
e almost Kihlerian structure with respect fo &, with m#AQ and mHi=0,
(fand only if I is parallel wilh respect to V and 1 i tlosed.

Proof. Similar with the proof of the proposition 3.7.

Remark. Caleulating the interior product of the vertical and horizontal
lifts of the vector field £ with the two-form @, we have :

is, d=—[(m - qYlv1a"; i O=[(m+)l1e"
Proposition 3.9.

I:_3.5) [Lirn I-“"i".!]z {Fhi’n F"X’E]:t“('ﬁrv ) ("{’1’ ‘f‘—’):}:(ﬁ/\nh) (‘\;—"

[+ 3 32
L FR it (Kaw) (o5 — B2 & F X0 ( Vo) (85 +73)—
3 (Ron) (0 (Ragw)) (85 — B+ 7o (o) (F 01X o)) (2= B2) =
.371,‘(“—;0-”) (Zh"?h(‘falﬂi)) (rr?'zr -+ .."i!') + \I"'?h(‘.i’a'.l-) (Z"'q"(.i-;aw,)) { Zl“*"‘:'an)}’
V.f,, ;\:2 EQF(T"‘I),
where U(X)=V,xE, VX (M)

Proof. \WWe find it by a straightforward calculation.
Proposition 3.10. 7f £ is parallel « ith respect to V. then L s parallel
with respect to V' if and only if I is parallel with respect to V.
Remark. If F and % are para lel with respect to V, then g is parallel
with respect to V.
Proof.
(VL)Y '=0; (Virl)Y" =0
(Vi)Yo = (Vo F) (¥) -+ B(Virn) (Y)Z+BY) Vi Av(Viem) (Y)E" -
Fr(Y) (Va2
(VA L)Y* = £ (V) (V) #(Ven) (V) +an(¥) V=BV ) (V)3 =
Br{Y) (V£E)"
It is casily seen that if V. F =0, Vyr=0, ¥X =4 (M), then V’-")-{L:O, vX e
s (TAL). B o
Converscly, if (V}J_)Y— 0, vX, Ye®(TM), them (VL)Y =0;
(VhrL)Yr=0, VX, Y @ (M) Thus:
(36)  (Van) (VYY) VxE=0, VX, Y @A), since (VL)Y'=0,
VX, Y €@ (M) and 220, Making (3.6) in the expression (Vil)Y'=0,
VX, Y €@ (M), we obtain: £ (VeF) (V) +3(Van) (DT + va(Y) (Vad)' = 0,
VX, Y e®(M). Thus, V,F=0, VX E(M).
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ANALELE STIINTIFICE ALE UNIVERSITATII LAL. 1. CUZA™ DIN IAS1

Tomul XXX, s.I a. Matematici, 19§4—3

CHAMPS PRESQUE EPRINCIPAUX DANS L’ALGUBRE ASSOCII'E
A UN CHAMP TENSORIEL DE TYPE (1,2)
PAR
LIVIU NICOLESCU et GABRIEL PRIPOAE

On introduit les champs presque &-principaux et les courbes presque
¢-principales dans V'algébre associée A un champ tensoriel de type (1,2) sur
ane variété différentiable. On obticnt une extension du théoreme de K. Y a-
no concernant les transformations sous-projectives d'une connexion linéaire.
Sont présentées des applications liées aunx algébres de Tzitzéica et
de Weyl

Dans ce qui suit, M est une variété Ce=-différentiable 4 » dimensions.
On note par (7(M) I'anneau des fonctions réeles de classe €= sur M et par
TiHM) le (F(d)-module des champs de tenseurs de type (7, s) sur M. Pour
TYHAL) on utilise aussi.la notation G (M).

Soit A = TYM). Alors 6(M) devient une (7 (M)-algébre douce du
produit XoY =A(X,Y). On va la noter (M, A) et V'appeler algébirc associée

1 2 @

5 4. Pour V et V deux connexions lindaires sur M et pour A=V—V s CYM),
]

Palgébre @M, A) s'appéile Valgébre de déformation du couple (V, V).
§1. Champs presque E-principaux. On considere Valgebre @(M, A)
ct soit e (M}).

Définition 1.1. Un élément X €€ (M) s'appelle champ presque E-prin-
ci pal dans Ialgdbre QUM , A) $'1l existe feiF (M) e o, 0="CYM)iy.

(1.1) A2, Xy=f. Z4(Z)X+0(Z) . & VZ=DB(M).

Remarque 1.2. 1.2.1. Si 0=0, alors (L.1) définit un champ X presque
principal dans Valgebre (M, Ay 8.

1.2.2. Quand f=0, X cst un champ E-principal.

1.2.3. Si « =0, alors (1.1) montre que X cst un champ presque Z-
spécial [13].

1.2.4. Si @=0 et f=0, alors on retrouve les champs z-spéciaux [13].

1.2.5. Si f=0 et 0=0, alors (1.1} montre que X est un champ prin-
cipal 9.

’ 1 2.6. Pour w=0 ¢t 0=0 dans (1.1) on rctrouve lecas des champs

presque spéciaux [12].

1.2.7. Si f=0, w=0, 0=0, alors X est un champ spécial [10].

Remargue 1.3. Solent wo="THM) et f e (M). Notons par P(M,E)
Iensemble des champs presque £-principaux dans 'algébre (M, A). Alors




