He was able to feach various courses : mechanics, hydrodyiamics, mechanics
of contintous media. However, he did nol neglect his scientific activity. He
published a conrse on elasticity and organized special seminars and national
conferences. He himself delivered informal veports, led the group of mechani-
cians of the Institute of Mathemalics and orgamized weekly sessions for wpda-
fing and improving the knowledge of his collaborators. He supported the
jonwrnals |\ Stndiv si Cerceldri Stitntifice” and ,Analcle Stitnfifice ale Univer-
sstdtiv din Tagt”. The extension of the laboratory of mechanics and the reorga-
wization of the astronowmical observalory are his wmerits too.

His collaborators and the voung rescarchers who were working for a
doctoral degree under his gwidance approached large themes on continuous
media, hydrodynamics, magneto-hydrodynamics, isotropic and nonisotropic
clasticity in homogeneous and nonhomogencous media, fermoclasticity, plas-
ticity, continwous media with microstructure and analviical mechanics. Du-
ring the same time, the construction of the first radiotelescope in vur countrv
began at the astronomical observatory. We witnessed the flourishing of necw
branches of mechanics. Ten dissertations were defended under his guidance.
Other ten dissertalions were in their final stage al the time of his death. Seven
fextbooks and wmonographs were published by his students and collaborators.
Some prizes of the Academy were awarded lo specialists of lasi for their va-
Liwable contribulions to wmechanics.

This inteusive activity led fo the crealion of a genuine school of mecha-
nics, iwohich, no dowubt, is the resull of professor Mendel Haimovici's lifc time
endeavour. Unfortunately, his tivelcss work, his total self-devotion to the ad-
vancement of science in lagi, and s permancnt effort to salisfyv all exigen-
cies contributed to his premature death.

His devotion fo scicnce 1s materialized in tivo of his manyv achicvements
the School of Mechanics of Tagi and the Instiluic of Mathemalics.

All these make us add a sign of gratitude, a symbol of our love and deep
appreciation to the homage paid to the memory of the Romanian mathemati-
ctan Mendel Haimovict through the organization of the National Colloguium
of Mechanics and Geomelry.

{tadu Miron

Analele stiingifice ale Universititin WAL 1. Cuza® e [ay
Supliment la tomul XXVII, 5. 1 a, 1951

SOME TENSORIAL FINSLER STRUCTURES ON THE TANGENT
BUNDLE

BY

MIHAI ANASTASIE]

Fa tee memory of Profesor Mendel Huinmouvic

In a juint paper with R. M iron (see (7)), we gave a free of coordina-
tes definition of the fields of Finsler gecometric objects. Particularly, the
ficlds of Finsler tensor were obtained as cross-sections of a differentiable
fibre bundle. In this paper, a ,model” of that bundle is given (the Theorem
2.1}, This means that every Finsler tensor field appears as a cross-section
of a vector bundle obtained bv taking the tensor product of some copies
of vertical bundle T and of its dual F*.

The prolongation of Finsler tensor ficlds to tensor fields on the mani-
fold M is usefull in various problems of Finsler geometry. Two remar-
kable prolongations are pointed out.

Using the first, a subalgebra of the tensorial algebra on TM isomorphic
to the algebra of Finsler tensor ficlds is obtained.

The second allow us to find some tensorial structures (almost product,
almost complex, almost Hermitian and others) on the manifold TA1. Here
and above I'M means the total space of the tangent bundle to a differentia-
ble manifold M,

1. Let M be a n-dimensional manifold, differentiable of class C*
and let =: M —~M be its tangent bundle. Let us denote by drn: TTM -
~TM the differential of =. The subbundle } =ker dr is called the vertical
bundle over TM. Its fiber in the point v & T'Af will be denoted by V,,.

Every local chart (U, ¢) on M induces a local chart (z~1(U), ®) where
O :n Y (U)—o(U) x R*C R*x R* is given by ®{y)={p(n{1)), d.0(y)). Here
4.3 denotes the tangent map in x of the diffeomorphism o : U— R®,

If one puts ¢(x)= (¥(x), ..., ¥*(x)), then (—0_—-) , ,(-—ij—) is the
oxt); x" /.
natural basis of 7,M defined by the local chart (U, ¢}. So, every y =T .M

can be expressed asy:y‘——‘?—;. Thus (31, ...,%") are the coordinates of

3%
d.(y) with respect to the canonical basis of R* It follows that z‘=(x'ox,
v'), £=1, ..., # are the local coordinates on TM defined by the local chart

(=(U), 0. "
.

A vector field X on I'M can be locally written as X =X* — +
Jgx
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dy 2

i , . 4
+ Y‘-—g—‘ . It is vertical if and only if X*=0 i.e. ¥, is spanned by (—(T] '
The linear map v, : Tay M-V, y=TM, defined by vy{z) =2 %, where
y

7= z'—;—;‘ , 15 called vertical lift.
x
Let »*T'A - M be the pull-back of TM by n. The map f:n'TM—=V
defined by j(z,, 7.)=v,(z.), with n(z;) = ={z,), is a vector bundle isomor-
phism. Its inverse is given by 7 (X,)= (v, ;Y (X,)), v= TM, X, eV,
Let us put =l=p x d,7, where p is the projection 7T M - T M,
It is obvious that =! is onto and ker = !=ker d,n= Vy. Therefore,

the following exact sequence of vector bundles over TAM can be considered:

(1.1) 0-V-LulTTM-Zun'TM 0.
Here ¢ is the inclusion map.

The fiber-preserving morphism J : I'TM —~PTM given by J=iojor !
which obviously satisfies /2=0, is called the almost tangent structure on M.

We have ker J,=V,=1im Jf,, y=TM, thercfore jlr—a—) =0 and J (_5_ =
Loyt axt

N
- (ﬂy‘) '

By taking in theabove cousidﬁ(_e‘rations i = PMNO with n: .‘Ef-—».—ﬁ, one
obtains an cxact sequence over M :
(1.2) 0-1"__wTM . 2T >0,
A splitting of the exact sequence (1.2) is called a nonlinear connection on M.
Thus, a nonlinear connection is a vector bundle morphism w : =" TM T M
such that = !ow=identity map on ='T'M. Let us put H,=imuw,, yeif
The set H={JH,, where y covers i1, can be viewed as a subbundle of TH7.
Further, we have TM =H@T (the Whitney'sam).

The subbundle H is called the horizontal bundle associated to w.

The horizontal lift 4, : Ty, M - H, associated to w is defined as follows :
k() =w,(y, z), 7€ Tuyy M.

Putting 3¢=1, (-—g—), it follows d,,n:(sf — -a—i—;J = 0, because of d,xok, =
ox x
= identity and dy-r:(g-a-') = ;_ . Since V, is spanned by gc?-‘ we may write
x x'
8:=—a— — N{-a— ,4,7=1,...,n. The real functions (.V]) defined on M are

axt eyt
called the local components of the nonlinear connection w.

Let (¥, ¢} be another local chart on M such that UN\V# @. Then
Yo~ gives the coordinate transformation from the local chart (U, ¢) to
(V, ¢). Let us put (dp 1) : 2" =x"(x?, ..., ¥™). Then the corresponding coor-
dinates transformation ¥®~* from (= (U}, ®) to (= V), ) is given by:

(1.3) P ), = Sy,
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and the change of the natural basis defined by the local charts (=(U), ®}
and (= (I}, ') is obtained as follows

P gx't & ¢t L8

LS " .

dxt fxt o gat Sviayt T Ay
(] '4) cx CJ\ y

é o g

ayt ot ;’ )
From the last equality it follows that {—ai] arc Finsler vector fields i.e.
£y
cach of them is defined on 7'M but it changes as a vector field on M, when

. . d
a coordinate transformation on T'A is performed. By applying % to —= =
P . vl , 2\ 9z
= ——.=—— one obtains §; = — §j, where §=4[—| i.c. 3¢ ar¢ Finsler
o¥t iy daif ax"
vector ficlds, too. This facts lead to the following rule of transformation of
the (VY), when a change of local charts on 7°4f is performed.

tk -1k

N
el axtaxt”
Therefore (V) does not defline a Finsler tensor field.

2. In the paper (7], sce also {11, a free coordinate definition for the
ficlds of Finsler geometric objects on a differentiable manifold M was given.
Among the other examples, we have pointed out the Finsler tensor fields
of any typc on the manifold M. According to that definition, a Finsler
tensor ficld ¢ of tyvpe (p, ¢) is a differentiable section ¢: 7'M —=FO', where
FO! is the total space of a differentiable bundle with type fiber F = Rn#*?
associated to the Finsler bundle 7Af (the pull-back of the frames bundle,
by =). Let p: FO'-TAM be the natural projection and let (p~1(r=2(U)), ®)
be the bundle chart of f70'— T induced by the local chart (z~4(U), ®) on
TAM. The map ¢ - U} =F, given by o =fr,00of, where i1, denotes the
projection = (/) x F=F, will be called the local reprezentative of ¢. Let

us put {p(z) =(t;1""';v(z)), f1 eves Bz, J1a ey Je=1, ... #. The local representative
1 ¢
ty(z) of £ with respect to the local chart (=1(17), ¥’} will be given by

.1 F e
(1.5) & Nk

B i
axt

e Sl e f
(2]) f\[‘(Z):(al ! ”‘"C’.‘( - t‘_l" . T Y E.‘\.'g )'
ax'y axty Al ax'ny ax'"y
ey . . . fdx’ .
where the matrix '5_:;; is the inverse of the matrix 3—’ , both being
> x

calculated in the point {v, y)=®(z). For details, see {11.
Let now I"=TM be the vertical bundle and let ¥*— TM be its dual.
Therefore. V' ={JV;, where 2z covers I'M and ¥; is the dual of V,. Let

us denote by (0’), 7=1, ,,., u, the dual basis of the basis [—d-‘-) of I7,. Perfor-
éy
ming a change of local coordinates on T one obtains :
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pe ax" g
ad At aa!
c axt av
(2.2) = gl
=25 g
ax'®
Now, we consider the lLundle F"® ...@1@F ... ®@Vo T'M and denote
g limes P times

by T¥§ the ‘F(TM)-module of its sections. Here (F(TM) means the ring
of ail real functions on 7'M, Thesc can be regarded as fields of a kind of
Finsler geometric objects (sec [1]) so we call them Finsler functions.

Theorem 2.1. The ‘7 (TM)-module 113 and the F (1 M)-module of the
sections of the fibre bundle FO'=T M are isomorphic,

Proof. Let be ¢: TA - FOt and let £y be its local representative with
respect to a local chart (U}, ®) on 7'M, We associate with ¢ the member
of 114 which is given, with respect to the local chart (= (U), ¥, by
(7 (2) = ® .. @ —— ® 0 ... ® ¥s. Keeping in mind (2.1) and (2.2),
e T gt ex'e
we sce that, in such a way, one obtains a well-defined map, which obvi-
ously is oneto-one and onto. Also, we sec casily that this map is
F(TA)-linear.

The Theorem 2.1 shows that we can regard the bundle V*'® ...
IOV ® ... ® V— T as materializing the ,abstract” bundle rFo LTl
Since the vertical bundle is isomorphic to the horizontal bundle, it follows
that the bundle II'® ... @ '@ H® ... @H T3 can also be viewed as
materializing the bundle 01— 7'M,

3. In a joint paper with 1. Po povici [8] we studied a kind of
geometric structures on a vector bundle - N, where N is a differentiable
manifold, called by us B- and B-structures.

Let S(E) be the (7 (V)-module of global sections of E—N and lef A(E)
be the algebra of Z(N)-lincar operators on S(E). A B-structure is a pair
(P, Ry« A(E)xA(L) such that P3=T, R*=0, RP=~——PE=R and a B-
structure is a pair (P, ?j)FA(E) ~A(E} such that P?=(Q:=I and P+
+Q‘-P =0. .

A B-structure (P, R) is said to be the restriction of a B-structure

(P, Q) if and only if =P and R=(Q —P{J)/2. In order that a B-structure
{P, R) be the restriction of a B-structure, it is necessary and sufficient that
ker R=im R (see [8], [3]). The line of the proof is as follows:

The almost product structure P defines for each fiber E,, xeV a
splitting £, =E}@E,, where F: and FI are the eigenspaces which co-
rrespond to eigenvalues +1 and — 1, respectively. Assuming N connected,
V#=UEZ and V- =J E; when x covers N, are both subbundles of E and
E=1*@V" holds. If the B-structure (P, R) is the restriction of a B-struc-
tare, it follows ker R =im K- S(V~) and the restriction of R to S(V+),
denoted also by X, is an isomorphism of S(F*+) onto S(V7). Conversely,
if (P, R) is a B-structure satisfying ker RKe=im R, then the B-structure

P

(P, 3}, where (Tis well-determined by R= (0~ P(J)/2, prolonges the B-

|

T
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structure (2, R). The operator Q) is defined by Q(X) = R(X) if XeS(I)
and Q(X)=0Q(X) if X =S5(F), where ¢ 1s the inverse of K.

Let us apply the previous considerations to V= A7 and 2 =T, In
such a case we have at our disposal an operator [f=.4(1 j?) which satisfies
ker /=im /. Let us suppose there exists an operator I’EA('I';TI) such that
JP=—PJ=] Then a theorem duc 1o J. Grifone (see [4]) shows that
Pi=T and the cigenspace of P, corresponding to —1 1s I, v =M. Thys,
the pair (£. ) isa B-structure, the restriction of a H-structure (£, (7), where
J=(@—="0Q)j2. Putting H=0V, onc obtains 7'M = Vel and a splitting
of the exact sequence (1.2) can be derived. Conversely, a splitting of the
exact sequence {1.2) determines £ (sce {4], for details). In 8] we showed
that the triad (2, 7, D), where D is a connection on TAf such that DP’ =
= D=0, defines a TFinsler connection (in Matsumoto’sense) on M and
conversely.

4. Now we consider M endowed with a nonlinear connection or equi-
valently, with a B-structure (£, J). N

Lemma 4.1. a) For cvery vector field XN on M, there exist 4. B e5(
such that X =A +QB; 41=R if and only if QX =X, b) Jor SUCcry covector
Sield U on M, there enist «, BES(V) such that U==x+30. where BOH=
=0V — R is given by BQA) = 3(d) A eS(yy; x=3 if and only if QO =10,

Proof. Let p,.: S(TMy-S(1") and P S(TM)-S(H) be the projec-
tions defined by the decomposition T4 = V@H. Given XN eS(TM), we
put 4 =p, X, It follows that X —.1 S5(H), therefore BeS(17) exists such
that X'=d +Q#. If QX=X holds, then QoA —By=4A—1 and it follows
A =108, Conversely, if 4 =8 it is casy to sce that OV =Y,

b) Every i-form U7 on M can be written as U=2+U,, where « is a
I-form null on the horizontal vectors and Uy is a t-form null on the vertical
vectors, therclore 2 €S(17™) and U, € S(H*). Since S5(V) and S{H) are iso-
morphic, there exists an isomorphism, et say "1 S(FV*)>S(H ). So, there
exists BeS(1*) such that Us=Q"8 ie U(X)=8(0X) for XeS(H) or
U.QY) =3(Y) for Y =S(I'). Therefore we can denote U, =80 and the first
part of b) is proved. The sccond part is clear.

The Lemma 4.1 sugests the possibiiity to prolonge everv A = S5(17)
to a vector field Y on TAf by taking X = A 4 Q4. Also, we can prolonge
2 <5(17) to a I-form U7 on 73 by taking U =a 420,

A Finsler tensor field of tvpe | p, ) can be prolonged on various wavs
to a tensor field on 7'M . We say that a tensor field ¢ of type (£, q) on T.M
13 the S-prolongation of a Finsler tensor field # of the same type if it is
given Lv

(1.1) E(aiBa0, oo 4+ B0, Ay +UB,, oy Ayt QBy) =

=Ly, ..oty Cy, ., Cy), where wi=a; or Biand C;=4; or B,

the sum being over all possibilities, Xy ey %y E S(V7), By, o, BpE SV,
1o Ay, By L, BoeES(T).
A characterization of the tensor fields on 707 which are S-prolonga-
tions of Finsler tensor ficlds is as follows.
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Theorem 4.1. A tensor field £ of tvpe (P, ) on TM is the S-prolonga-
tion of a Finsler tensor ficld ¢ if and only 1f

PUy o U0, U Xy X =

(4.2) - i i

- f'((.-"l, aoog ()rp, Xla any Q-Y,, oo "Yﬂ) =t'(Ul. eay bp, Xl, LRRTY ‘\q)
hold for civry 1-forms Uy, o, Upand veery ocetor ficlds Xy X r=1, .., p
s=1,..,4

Proof. By considering #(...,(a +B,0)0. ...) or #'(..., Q(4, +(B.), ..) in
the right hand of (4.1) only a change of order is produccd, therefore (4.2)
holds. Conversely, given ¢ which satisfies (4.2), it S-prolonges the Finsler
tensor field ¢ given by
Hoy, oy 0y, Ay, o, Ay =t (24, oy Ay, L, 2y for
Oy, o, &5V, Ay, A= S(1).
Let Ir =@ 1% be the subalgebra of the tensor alechira on T made

(4.3)

M - . .
up of tensors which satisfy (4.2). The S-prolongation introduced above
leads to the following theorem due to I. Popovici
Theorem 4.2. Therc evists a canonical isomorphism of algebras ¢ @ Iy —
+Te=@T.3.

P;:o:)f. The map ¢ is defined by (4.3}, while its inverse obviously is
the map defined by (4.1). It is easy to sce that ¢ is a morphism of algebras.

5. By taking in the sum from the right hand of the formula (4.1),
each term of it multiplicd by a real functions on 17} one obtains a differeat
prolongation of Finsler tensor fields, which we call C5-prolongation. For
example, a Finsler tensor field ¢ of type (1, 1}, £: S{F) = S(17) can be prolon-
ged to ¢ : S(V)@S(H) -»S(V)DS(H) given by /(4 +QB) =ut(Ad) +60t(.1) +
+ct(B) +dQ¢(B), A, B =5(1’), where a. b, ¢, d belong to ‘?(1 .

Let us consider the CS-prolongation of the identity morphisin [ :
s S(VY=S(V), 1A +QB)=aA +6QA +cB+dQB. This tensor ficld provi-
des a large number of almost product and alinost complex structures on
TM. Firstly, we arc looking for real functions a, b, ¢, « such that I’ be an
almost product structure i.e. I'*=identify. One obtains the following system
of equations:

at+ be=1, ac+ced=0, ab+bi=0, bo+di=1,
which, resolved, leads to the following almost product structures on TM :

(5.1) I'(A+0B)= 4+ 0B,

(3.2) I'(A +0B) = —4 —(B. which are trivial. Then:
—a2

(5.3)  I(A+0B)=ad +—% 04 +cB—aQB, c# 0,
c

(5.4) I'(A +QB) =ad +504 + l-gf‘- B—aQB, b#0,

(5.5) I'(4 +0B)=:A +cB—QB,

"1-—
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(5.6) I'A+QB)=—A+cB+ OB, for every u, b, c& F(TM).

It must be observed that the almost product structures given by
(3.6) with ¢ =0, coincide with P. The formula (5.3) with a=0 and ¢ =1 gives
the almost product structure ¢

Now, we are looking for real functions a, b, ¢, ¢ such that 7' be an
almost complex structure. By imposing the condition I = —identity. one
obtains the fellowing syvstem of equations :

dt+be=—1, ac+cd=0, ab+bd=0, het+dt=—1,

which, solved leads to the following almost complex structures on TAf :

F]
(5.7) FA+0B) = ad - L5204 4cB—a0B, ¢ 20,
o
; 1 +at ;
(5.8) I'{A+0B)= ad + QA — B—aQB, b# 0.
The formula (3.7} with a =0 and ¢= ~ | gives the almost complex structure

F, canonicallv associated to the nonlincar conncction (2, /). It is ecasy to
see that I/ = I’Q. Using the same method, we found the tensor field 2 given by

(5.9) R(A+0B)=LA+504+-- B+ L1oB,
2 4h 2
which satisfies @?=@® and the tensor field S given by

1 1 i
5.10 S(A+ QB)= —=dA+b0d+— B—=0B, b#0,
(5.10) (4+0B) A ¢ i >

which verifies 53=385. .

Remark. If 3 is paracompact, the manifolds 7MW and M are para-
compact, therefore the sequence (1.2) is splitting i.c. M admits a nonlinear
connection. Then all tensorial structures (5.1)—35.10) exist. The nonlinear
connection is canonically determined if M is endowed with a fundamental
FFinsler function or, more generaly, with a regular metrical Finsler structure
i.e. a nondegenerate, symmetrical Finsler tensor of type (0, 2) satisfying
the conditions given below. Let g denotes the metrical Finsler structure.

Let us put gy = g(i‘ , (’J. The conditions are (see [6]} :
gyt dy
(5.11) 1084 ey 0. det! 4 g By o,
2y | gy |

6. Let us suppose M endowed with a metrical Finsler structure g
and with a nonlinear connection (I’, J). The existence of g is assured if M
is paracompact (sce {2]). The CS-prolongation of g is given by
G(A 1 +QBx, A4, +QBz) =kg(A i1 Aa) +l§(A 1, B:) +

(6.1)
- mg(By, 4.) + ng(B,, By).
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We remark that [ =m is necessary for the symmetry of G, For A=n=1 and
I =m=a onc obtains the «-lift of ¢ considered by M. Matsumoto (5],
p. 105). Generally, G with [/ =m is quasi- -Riemannian. The «-lift is Riemannian
if —~1<x<1, By a direct computation it follows:

Theorem 6.1. a) A CS-prolongation of ¢ withk=n and l=m =a 15 al-
most hermitian with respect to F if and only 1f a=0.b) A CS-prolongation
of g with l=m=u satisfies G(PX, PY)=G(X, Y) for every X, Y €S(T'TM)
if and only zfa 0 c) 1 CS-prolongation ofb wa!k =m and k=m satisfies

GOX, OY) = ) for every X, Y eS5(I'TM).

A pair (G, P) on 7'M is called almost Hermitian hiperbolic structure
if G(PX, PY)=—G(X, Y) holds for every X. Y =S(I'TM). By taking G
as CS-prolongation of g, onc obtains, after a «imple computation

Theorem 6.2. The pair (G, P), where G is the CS- -prolongation of g with
l=m=u ts an almost Hermitian hiperbolic structure if and only if h=n=0
t.e. G is as follows

(6.2) G(A;+ OBy, Ao+ QBy) = a(g(Ay. By) + g(4. Bil).

Now we take G given by (6.2) and we obtain

Theorem 6.3. a) The almost product structures given by (5.5) and (5.6) 6
paiving with G give almost Hermitian hyperbolic structures if and onlv if c =
by The almost product structures given by (3.3} and (5.4) pairing with G give
almost Hermilian hyperbolic structures.
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ON SEMI-INVARIANT SUBMANIFOLDS OF AN ALMOST CONTACT
METRIC MANIFOLD
BY
AUREL BEJANCU

To toc memory of Professor Mendol Tainozici

1. Introduction. Let ¥ be a (2#+1)-dimensional almost  contact
metric mamfnld with structure tensors (9, £, 7, #), where o is a tensor {ickd
of type (I, l), Zis a vector field, v is a l-form and g is the Ricmtannian
metric on ¥, These tensor ficds are related by

(1.1) PN ==X 47N} 98=0; (&) =1; #%(»X)=0 and
(1.2) geX, oY) =g(N. V) =x5(&) . n{Y} 7(X) =¢(X, &),

for any vector fields X, Y tangent to N,

Let A be an m-dimensional submanifold of V. We assume that the
structure vector field £ is tangent to M. Then M is called a sensi-tnvariant
submanifold of N if there exist on M two differentiable orthogonal distri-
butions £ and DL such that the following conditions are satisfied :

(i} 1‘1[_1J@D-L®{E}, where {€} is the l-dimensional distribution spanned
by £ on M,

(11 lt;h(.. distribution D is invariant by 5, that is, o(D;) =D, for cach v M
and .
(i) the distribution D4 is anti-invariant by 5, that is, p(DL)= ML, for
vach x e M, where T,.M2 is the normal space to Al at v, (sec [I]).

We denote by 2p (vesp. ¢) the real dimension of a fiber of D (resp
Day and by I (resp. ) the projection morphisms of TM to I) (resp. DL).
Then we see that for p=0 (resp. ¢=0) we obtain an anti-invariant subma-
nifold tangent to £ {see [3]) (resp. an invariant submanifold (sce [4])} of

AN \lou_m er, when g =dim I,MJ- we obtain generic submanifolds studied
by Ik, Yo no and M. Kon in [2), It is casy to checlt that vach hvper-
surface of ¥ which is tangent to § inherites a structure of a semi-invariant
submanifold of N.

For any vector bundle M on 3 we denote by 1'(/{) the module of ali
differentiable sections of H on a neighborhood coordinates on M.

Now, suppose 1" be another invariant distribution on 3. Then we
have 1)« D, for any v =M. In fact, if X e1'(J)') then there exists ¥ €I'(D)')
such that Y'=92Y and we have

oY, Zo) = g(Y,, 5Z;) =0 for any Z=I'(D4) and
(Yo By = - 5(Ys 98 =0,



