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A PROLONGATION OF THE REAL ALMOST-PRODUCT STRUCTURE 
OF A DIFFERENTIABLE MANIFOLD 

One of the most i n t e r e s t i n g r e a l G-Structure of the f i r s t 
order i s the r e a l almost-product s t ruc ture ( i r^-s tructure ) d e -
fined by G.Legrande ( [ 7 ] ) by means of a l i n e a r operator J 
a c t i n g on the tangent v e c t o r space Tx at each point x of 
a differenti&ble manifold Vm and s a t i s f y i n g a r e l a t i o n of 
the- form 

o 
J = I d e n t i t y , 

which gives a decomposition of t h i s space in a d i r e c t sum. 
To t h i s s t r u c t u r e there i s found a prolongation, in the 

sense, that there i s defined a r e a l G-st ructure of order 2, 
ca l led almost product s t r u c t u r e of order 2 ( i r^ -s t ruct ure ) , 
by means of a l i n e a r operator J s a t i s f y i n g the same r e l a t i o n 

2 
on the v e c t o r space T x of the second order tangent v e c t o r s . 

For t h i s purpose, there i s given a b r i e f discussion of the 
f ibre bundle of the second order tangent v e c t o r s and i t s 
associa ted p r i n c i p a l prolongation of order 2 of a d i f f e r e n -
t i a b l e manifold, from the 's tand point that w i l l be used 2 throughout 

t h i s paper. Then there i s defined the 3T^—structure, 
i t s adapted b a s i s , connection, c h a r a c t e r i s t i c cohomology c l a s s 
and holonomy group. 

1 . L«t V be an m-dimeneional d i f f é r é n t i a b l e manifold of — m ? 
c l a s s C°° and Tf * ( V ) the set of a l l 2 - j e t s of the functions i i A d 
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2 D.Demetropoulou-Psomopoulou 

on Vm with source xeV m and t a r g e t 0. According to C.Ehresmpnn 
( [ 4 ] , [6 ] ) , the set Tf*(Vm) = U T^ x*fVm) has the s t ruc tu re 

0 of a f i b r e bundle with bas i s V„, s t r u c t u r a l group L„ and 
o m' r m 

f i b r e Lf m . 
' , m ? r l 9 

The s t r u c t u r a l group Ljjj i s ( [6J) the set j^ f of a l l i n -
v e r t i b l e 2 - j e t s with source and t a r g e t 0 e R m of a 2-mapping f 
at the point OeRm , which can be expressed by the form, 

i i 1 i ^2 
7 - v x

 ' 

where {y 1 } i s a coordinate system of y = f ( x ) in the neigh-
borhood of the point 0 e Rm, {x"'} i s a coordinate system of x 

in the neighborhood of the point 0 e Rm, a ^ = w i t h 

d e t ( a j ) ^ 0 and a j = 
1 1 2 9x n9x 2 o 

2 

Henoe, each a e c a n be w r i t t e n in the form, 

(1.1) a = ( a J 1 ' a d i d 2 , ' i , ; J 1 ' J 2 " det ) / 0 

and a^ ^ i s symmetric with r e spec t to j . , , jg* 
If 

P - (PkJ. e l m 

then, from the oomposition of 2 - J e t s ( [ 6 J ) , i t fol lows tha t 
the product of the two elements a and ft of L^m, 

ap - c - ( 0 ^ , c * ^ ) , 

oan be defined by the r e l a t i o n s 

i 

9x 

J ? ' " 9x 9x 2 o 
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Real almost-product structure 

(1.2) 

^ - a1 ß3"1 ' V ~ a 1 I lr • 
1 K1 

i i Ji i J •] ¡2 

Also, 

(1.3) dial L2 = N = m(m+2) - ra = m2 + m(m+1), 

•2 

by 

( 1 , 

The Lie algebra L^ of the Lie group L^ Iej ( [ 8 ] ) defined 

.4) L2 = { a A = (äJ , i , j 1 , j 2 = 1 , 2 , . . . , m , 
1 J2 * 

A j « Rm A j ^ ^ R 0 1 ® £ 2 (Rm # ) } , 
1 31J2 

where S2(Rm ) is the set of the 2-linear symmetric forms on Rm. 
Similarly, L? m is ( [ 3 ] , [6 ] ) the set j2g of a l l 2- jete I f m 0 

with source Ü e Rm and target OeR of a ¿-mapping g at Ü e Rm, 
which can be expressed by the form, 

t = 1 . 1 x + 
I , i 2 

X X , 
L1 2 1 ' h h 

where { x 1 } i s a coordinate 'system at x in the neighborhood 
of 0 e Rm, t = g (x ) is i t s image by g in the neighborhood 

o f 0 « H > 7 1 1 . ( £ _ ) a n d , 1 j 1 s . . 

ax V 
Therefore, each y eL 2 m can be written in the form, 

(1.5) y = y t ,y1 * , i 1 , i „ =1 ,2 y. . i s symmetric 
1 1 2 ' * 1 2 

with respect to i - j ^ * 

Also, 

(1.6, dim L2>m = v(m,2) = ( m ; 2 ) - 1 . • • ( • J 1 ) . 
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4 D.Demetropoulou-Psomopoulou 

Let { x / j . « „ be a system of local coordinates at 1 '1=1,2,••.,m ^ 
x eVm for a given chart. Then, according to def in i t ion ( [ 4 ] ) 

2* 

of the prolongation of a chart on T^ (Vm), the element 
c o e T1 c a n 1)6 e x P r e s s e d t i i e form, 
(1.7) w= ( x 1 . ? ^ .Jj. i 2 ) . i . i 1 , i 2 =1 ,2 , . . . ,m , i 2 i s sym-

metric with respect t o ' l ^ . i g . 

I f 

is the expression of w in a new coordinate system 

l3^ J a i o „ a t JteT , then from relations given by 1 ' o = 1 ,2 , . . . ,m m' ° ^ 
C.i'hresmann ( [ 6 ] ) , the transformation law for the local co-
ordinates of w is given by the equations, 

(1.8) 

x 3 ' = ^ ' ( x 1 ) 

a i 1 
j 1 «)•]; •)•] 

i 1 i 1 i 2 y , ' ^ = y ± a,/ v + < ai a . r , 

J1J 2 1 "1"2 1 2 1 2 

where the functions yfi have continuous partial derivatives 

of every kind'up to order 2 and ^ay ) 6 

The equations (1.8) provides also the l e f t action of I 2 

2 on the vector space L^ m which is isomorphic to the f ibres 

T? * (VJ over x e V . 1 ,x m m 9 o* 
The dual f ibre bundle T^(Vm> of the f ibre bundle T^ (Vm) 

O O 
has ( [ 2 ] ) a basis V structural group L^ and f ibre P = 

= (L? m ) * . Hence, each X e T!: (where T^ is the f ibre over I f 01 X X 
x eVm of the f ibre bundle T2 (Vm ) ) "can'be defined by the l i -
near mapping, 

X : R. 
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Real almost-product structure 5 

C o n c l u s i o n 1 .1 . The f ibre bundle T2(VffiJ* 

x(Vm,L^,F2) i s ( [ l ] ) the f ibre bundle of a l l tangent vectors 
o 

of order 2 and Xe Tx i s a tangent vector of order 2 (or 2- tan-
gent vector) at the point x e V m . 

Let 

(1 .9) e = (e. H \ , i 1 , i 0 = 1 , 2 , . . . , m , e., s symmetric i n 
V x-l 1 ^ 1 2 

the ind ices i ^ i g , 
o 

be a b a s i s of Tx ( t h e r e f o r e and of i t s isomorphic vec to r 

space F 2 ) wi th r e s p e c t to the l o c a l system { x i } i = i 2 m 
at the point x e Vm. 

I t i s evident t ha t every X e T 2 can be expressed uniquely 
i n the form 

m i k i 
(1 .10) x = £ x V + £ x 1 2 e M 0 ' 

i ' ^ 1 1 l i i ^ i j d n 1 2 

tfhere (X 1 ,X 1 2 ) are f u n c t i o n s of the neighborhood (U.x1) 
i.. in 

on Vm and X i s symmetric i n the i nd i ce s i - p i ^ * 
For another system of l o c a l coord ina tes (x^ r j -1 ^ l j , 2 , . . . , m 

a t x e Vm the seoond order tangent vectors. , 

o 
of tixa new b a s i s of are t ransformed to the b a s i s (1 .9) 
as follows, 

( 1 . 1 1 ) 
1 J 1 

e . • 9 . ' a4 

•li J i ¿2 
e i i ' e l ' a i i + e i V a i a i » 1 2 J 1 1 2 ^ 1 "2 1 2 

where a , (a[\ a^J eL* 
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6 D.Demetropoulou-Psomopoulou 

Then, the corresponding transformation law for the local 
coordinates of XeT 2 w i l l be, 

(1.12) 

O-i D-i -̂-i Ji 111? 
X 1 = a,1 X 1 + a A X 1 ^ 

i 1 1 2 

J\ J2 J V 2 A = 8« a* A • 11 x2 

The equations (1.12) establishes also the l e f t action 
of L2 on the f ibre P2. m 

We consider the f ibre bundle of a l l 2-frames of the mani-
fold V . H2 (VJ = U H2(V ) , where H2 is ( [ 3 ] ) the set of ui m T T i1 Jv ui Jt m ui 
a l l invertible 2- jets of flm into Vm with source 0eRm and 
target x e Vm. 

The above f ibre bundle is ( [4] ) a principal f ibre bundle 
2 

with basis Vm, structural group Lm and is called principal 
prolongation of order 2 of the manifold Vffl. I t is also asso-
ciated ( [6]) to the f ibre bundle ( v m . I v L i iJ* H e n c e » 
to each h H2(Vm) there corresponds the isomorphism 

I f we consider their dual spaces, i t follows that each 
heH2 (Vm ) can be identi f ied with the isomorphism, 

(1.12) h:y e F2 — hy e T2. 

o p 
Therefore, H (Vm)(Vm,L^) 1b also the associated principal 

f ibre bundle to the f ibre bundle T2(V f f l)(Vm,L2,F2) of the tan-
gent vectors of order 2. 

Prom (1.13) i t follows that h can be identi f ied with 
the image 

or 
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Real a lmost -product s t r u c t u r e 7 

(1 .14) ( h, .h , * ^ , i 1 , i 0 = 1 , 2 , . . . , m , h, ,h . * l i n e a r forms 

Tf and h . . symmetric in the i n d i c e s i 1 f i 0 , IjX 1 ̂  x^ \ ¿. 
on 

by means of h of a b a s i s (1 .9 ) of the v e c t o r space F 2 . 
C o n e l u s i o n 1 . 2 . c a n 1)9 i d e n t i f i e d 

wi th the space of bases of the v e c t o r spaces T2 a t x e V m . 

2. A r e a l almost product s t r u c t u r e of second order ( b r i e f l y o 
a JT^-s t ruc tu re ) can be def ined on a manifold Vm by means of 
two f i e l d s of c l a s s C°° of proper supplementary subspaces 

2 ( R 2 + \ of T1 and T2 w i th dim T1 = n1 + \ 2 ) + \ 2 j , 

dim T2 = n2 + n^n,, (n1 4 0, n2 / 0, n.|+n2 = m). 
2 

I f J x i s a l i n e a r ope ra to r on Tx such t h a t , 

J x v = V 1 - v 2 , V l t i v v 2 e T 2 , 
t hen 

(2 .1 ) J^ = I d e n t i t y on T2 = I v ( m > 2 ) . 

To t h i s ope ra to r t he r e cor responds the element F of the 
t e n s o r product T2 ® (T^)*, 

j 1 «S1 do 3 1 
( 2 , 2 ) F = (P ± 1 \ P±J 2 , F ^ , v t y 2 ) ± v i 2 , i v i 2 = l , 2 , 

31 <5o ^ i 
p. symmetric wi th r e s p e c t t o j - , , j 0 » ^ ^ symmetric wi th 

1 1 1 1 1 1 1 2 
r e s p e c t t o i - 1 » i 2 and ^ ^ symmetric i n the i n d i c e s i . j » i 2 

and 3 1 f j 2 . 
I t i s de f ined by, 

•H J1 „ S . J1 
( 2 . 3 ) 

( J T v) ' = P i ' v ' + v 
x 12 

( j . , 3 1 3 2 . P J l j 2 + , | l j 2 v
i 1 i 2 ) 
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8 D.Demetropoulou-Psomopoulou 

( 1 1 i 1 i ? \ where v = v̂ , v / i s the 2-tangent vector at x e Vm. 
R e m a r k 2.1. The re la t ion (1.12) for the element v o i 1' 

of T^ in the overlap of two neighborhoods (U,x ) and ( V , x J ) , 
by means of matrices, can be written in the form, A 
(2.4) v v 2 

or b r i e f l y , 

i 1 1 ^ 2 
v v 

1 2 

» ; - i i w v ; . 

¿2 
a i a i i 1 i 2 

where 

(2.5) 

aJ( jc) = 

0 

J i M 
1 2 

a i a i 1 x 2 

VxU = V 1 V 1 

(31 ¡31 * 2 
a i » a i i ) o f Lm c a n b a i d e n 4 i f i e d 

with the matrioe A of the re la t ion (2 .5)* 
S imilarly, according to the re la t ion (1 .8 ) , the t rans for-

mation law for each element u of (that i s of T? *(V_J) X I , JC u 
by means of matrices, can be written by the form, 

i„ 
0 

( 2 . 6 ) 

-

MV 
J 1 

-

ali 

M J2 
ay S j ' 

z"\ "2 1 2 

where fa.,'1, a v V )eL!? i s the inverse element of 
\ 3<|' "1"2 ' m 
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Real almost-product structure 9 

B r i e f l y , 

w* = co* Â  ( x ) , A^(x) = A^(x) 

For convenience in ca lculat ion, from now on, we wi l l 
keep using matrices. 

Thus,the tensor F of the re l a t ion (2.2) can be represented 
by tne follov/ing matrix 

(2 .7) F = 
1 

i ^ g 

From (2.1) and (2.3) one v e r i f i e s eas i ly the following 
equations, 

<)i J-1 i-i D-l 
V v + V i V = V 1 1 K1 l-jlg K1 •) 

(2.8) 

dl i l t) A 

p i pk k + V i pk k - 0 
1 1 1 1 x2 1 2 

3-, 3 1 J 2 h h J - 1 i 2 
Pk + P i i Pk 1 1 2 K 1 

= 0 

M 2 J-ih „32 p J 1 J 2 p 1 + F . 1 c F 1 £ = 6 ' 8 
i«l k^ kg i^ ig k^ kg k^ kg 

Conversely, l e t us assume that 'here i s given on the ma-
nifold Vm, a tensor f i e l d on T^ of type ( ] ) and of c l a s s C°° , 
which s a t i s f i e s the equations ( 2 . 8 ) . Then, to each point 
x e V m , the l inear operator J^ on which i s defined by the 
tensor P from the re l a t ions ( 2 . 3 ) , has proper values 1 and -1 . 
Let T1 ( respectively Tg) the subspace of T^ derived from the 
proper 2-tangent vectors which corresponds to the proper p 
value 1 (respectively - 1 ) . I f ve T^ and v^ = v + J x v eT^, 

v + v 
V g - v J x v , then v = 1 g—— , that i s , T1 and Tg are 

p supplementary spaces and Vm i s equipped with a jr^-structure. 
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10 D.Demetropoulou-Psomopoulou 

3. A bas is e = ie- , e- . ) of T^ w i l l be ca l led adapted 
— * 1 1 2 ' 

o o 
to the JrH-structure with respect to x ( b r i e f l y jr -adapted H 
besis) i f ( e ^ , e ^ , e ^ ) e et ( e ^ , e ^ ) e 

( i and every l a t i n index takes i t s value in 1 , 2 , . . . , m , ot and 
every greek index takes i t s value in 1 , 2 , . . . , n 1 and f i n a l l y , 
A and every c a p i t a l l a t i n index takes i t s value in n̂  + 1 , . . . 

I f (e^' ,e • 
h-

p / J i J -I \ 
i s another JT^-adapted b a s i s , the element k = (k^ ^ ) e Lj 

rt 1 1 2 
of the transformation law between Jr^-adapted bases may be 
wr i t ten , 

(3.1) 

J 1 / P i Pi \ 
k i 1

 = \ ) 6 L ( n 1 f n 2 ) 

fi f k i . , i 2
 = ^oy*. '» kA a ' k. - V 

where j i s ( [7 ] ) the s t ructura l group of the r e a l 

almost product structure of order 1 . 
Using matrices, k can be written by the matrix, 

0 

fi 

1°t2 
(3 . 2 ) K = 

"1 

0 

« 1 A 1 

A1A2 

K P'o 
k 1 k 2 

"1 a2 

0 

0 

ßi B : 
V k A W1 A1 Bi B' 

V k A ' 
1 2 
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Real almost-product structure 11 

Let L ) be the subgroup of 1 consisting of a l l e le-

ments of the form (3.1) with corresponding matrix of the form 
(3.2) . 2 

One can easily verify that with respect to an ir^-adapted 
basis the tensor F associated to the operator J can be re -
presented by the matrix, 

(3.3) 

Pi a 1 0 

Ü 
B i 
A1J 

0 0 

0 0 

0 0 

0 

0 

«V* 

o 

0 

Ü 

fy J» 

0 

0 

-6 1 6 1 
a 1 A1 

B1 B„ 
5A 6A 1 2 

p The group L _ > can be characterized as the subgroup 
V "1 > 

2 2 of L„ defined by a l l elements of L„ whioh commute with F. m * m 

4. The set B o f a 1 1 "^-adapted bases at the di f fe-
R 

rent points of Vm is equipped with a structure of principal 

f ibre bundle of basis V_ and structural group L?„ _ m * (n^, n21 

jr|-oonneotion in Tm Is oalled any infinitesimal oonneotion 
( [ 8 ] ) defined on the prinoipal f ibre bundle K „(V_) . 1 

H 
We consider a covering of Vm by open neighborhoods endowed 

with looal cross sections of B^giV^. Any jr|-connection may 
rR 

be defined in each neighborhood U by a local form tr with 
values in the Lie algebra I j ^ ^ j of the group L^n j . 
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12 D . D e m a t r o p o a l o u - P s o m o p o u l o u 

H e n c e a n j t ^ - c o n n e c t i o n i s r e p r e s e n t e d b y t h e m a t r i x , 

( 4 . 1 ) n IT 

M 2 

JT 1 

0 

OC. 

JT. 
B 1 B 2 

n 1 

V i 

0 

0 

0 

0 

0 

0 

0 

0 

0 

« 1 A 1 

^ " f t ! 

0 

A 1 A ? 

3r T i r 
B 1 B 2 

ì 1 ( A 1 \ i i / **1 A 1 
w h e r e J r . J - , ^ ) a n d = ( j r ^ . ^ 

a r e l i n e a r d i f f e r e n t i a l f o r m s o n U . 

I t c a n b e v e r i f i e d t h a t 

( 4 . 2 ) 

c x 1 o t 1 c x 1 

P - , 1 B 1 
V P , 

« 1 _ A 1 A i 

A , A , a . « « » 1 « i < * o o t i o t o 

V P o -D - 0 , V P B
n

B = 2 J T B B = 0 , 7 P 1 = 0 , V P g 1 * = 0 

a 1 _0<2 a 1 a 2 « 1 A 1 oc 1 a- - , 

oc.. A . , « 1 * 1 A i a i A i « 1 A 1 

7 F , 

A , A A 1 A 2 A 1 A 2 A 1 _ A 2 

A 1 A ? 
V P t , T, = 0 . 

1 2 
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Real almost-product structure 13 

p 
P r o p o s i t i o n 4 .1 . With respect to an ^ - c o n -

nection, the absolute d i f f e r e n t i a l of the tensor F i s zero. 
B 0(V ) may be considered as a sub-bundle of the f ibre 

j f d m 
R 

o 
bundle H (V ) of 2-frames that i s of bases of vector spaces 

{^x}xeV (conclusion ( 1 . 2 ) ) . An Jig-connection defines canoni-

cal ly a special aff ine connection of order 2 ( [5]) on V which 
i t may be ident i f i ed . 

Conversely, l e t us consider a special aff ine connection 
of order 2 and a covering of Vm by open neighborhoods equipped 
with loca l cross sections of 3 0(V ) . This connection may be 

m 
R 

defined on each neighborhood by a local form ui with values 
2 in the Lie algebra of Lm, 

u = i 1 , j 1 , 3 2 = 1 , 2 , . . . t m , ^ J . H - . H - , 

eR m ®s 2 (R m * ) and ( u ! 1 ) , ( J ^ 1 . ) are l o c a l line« 
J J 2 \ " i ' J -j J 2 

(4 .3 ) 
^d j- 6 a ' 0J"; a r e c a i 1 1 1 0 ® 1 

d i f f e r e n t i a l forms. 

In order that the given connection may be ident i f ied with an 
2 jTg-connection i t i s necessary and s u f f i c i e n t that the form 

(4 .3 ) belongs in the l i e algebra of the s t ructural group 
L?n i of E 0 ( V J . That i s , 

21 jr2 m 
R 

oc.. A. a . A.. A.. 
( 4 .4 ) « B i =co p i = „ ^ = - B l B 2 = 

Comparing with (4 .2 ) we obtain the following 
P r o p o s i t i o n 4 . 2 . In order that a special 

af f ine connection of order 2 may be ident i f ied with an 
2 

¡^-connect ion, i t i s necessary and s u f f i c i e n t that the abso-
lute d i f f e r e n t i a l of the tensor F i s zero with respect to 
th i s connection. 
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14 D.Derne t ro poaloa-Psomopoalou 

5. Given an sr^-connection Y, the curvature form of t h i s 
connection i s the tensor 2-form, 

(5.1) fl = Vjr = djr + 5f Ajf , 

which i s defined by the matr ix , 

(5.2) fi = 

ßl 

0 

a 

a 

ßfß 2 

o 

'1 
B1B2 

Ü 

* 

Ü 

A. 

V i 

"1 a 2 

I t may be sean from (5*1) t h a t 

" l 
V Pi 

dJTa' + JT«.1 AJr 1 T 1 

r.. 
° b ] • "»B] - " r^ A " i y 

Hi B1 

ßAlQA2 
1 2 

oc. a 1 cx 

" d J r M 2 + ** 

«1 

A1 

dir, <*i 
B 1 B 2 

« M l 

Air 
Y1 y 2 - + J p AH 1 Jt 2 , 

ß1P2 Y ^ g P1 P2 

a 1 

*T1 
A3rB1fi 1 2 

a i 
+ Jfo n 

1 2 
r , 

AJr 1 
B1 

/ 2 
B2* 

A. \ A 3 rfl \ l PlB1 

A1 + Jty n 
' V 1 

Y1 / l 
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Real almost-product structure 15 

In part icular , i t can be ver i f ied that 
ex., oi- A1 A1 oc1 <x, A1 A1 

Q = d3r , Q. = dir. , Q = diJT , £L ' = dir. a^ olj ' Â  Â  ' ot^o. o^cx' A^a Â A 

I f we consider a covering of Vm by neighborhoods equiped 
with loca l cross sections of E ?(V ) , then 

K 
«-, A1 

= Qoc1 • = % • 

are closed sca lar 2-forms and 

1 J*1 2 l'a = ^ a ' = nAicx» a = 1 , 2 n 1 : 

8re closed vector 2-forms on E „(V ) . 

We c a l l liv., k=1,2, the k-th charac ter i s t i c form of or-
k der 1 and if , k=1,2, a = 1 , 2 , . . . , the k-th charac ter i s t i c c* p ' » 

from of order 2 of the fr^-connection Y. 
P r o p o s i t i o n 5 . 1 . The charac ter i s t i c 2-forms 

o 
of order 1 (respectively of order 2) of a l l the Jr^-connections 
have the same cohomology c lass of degree 2 ( c h a r a c t e r i s t i c 

p 
cohomology c lass of order 1 and of order 2 for the ^ - s t r u c -
t u r e ) . 

6. The holonomy group of an JT^-connection on Vm i s ( [9] ) 
2 

R-V UiillO U UXUU Ull VM m 

subgroup of the s tructural group L i n n ^ of the f ibre bundle 

R 
Conversely, l e t V^ be a d i f fe rent iab le manifold endowed 

with a special af f ine connection of order 2. Let us assume 
that x e V there e x i s t s a 2-frame z such that the holonomy Ul A A group ip of the connection at z i s a subgroup of Lf_ . . x I n 1 , U21 

Let us consider now, at the point x , the tensor whose compo-p 
nents with respect to the basis z x of i s of the form ( 3 . 3 ) . 
This tegsor i s invariant under transformations by the e l e -
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16 D.Demetropoulou-Psomopoalou 

ments of w and i t s components sat is fy the relat ions (2 .8 ) . 
v WW 

Prom this tensor we obtain ( [9]) by paral lel transport in Vm 

a tensor f i e l d on Vm with absolute d i f f e r en t ia l equal to zero. 
The relat ions (2.8) remains true at every point of V and thus 

? an JT^-structure is defined on Vm. Since the absolute d i f f e ren-K m 
t i a l of this tensor f ie ld- is equal to zero by proposition 0 
(4 .2 ) , the given connection may be ident i f ied with a JT^-con-
nection. 

P r o p o s i t i o n 6.1. A necessary and suf f ic ient 
condition in order that a special a f f ine connection in a ma-

2 '? nifold Vm be an îfD-connection of an iri-structure is that the m K it ^ 
holonomy group', of the connection be a subgroup of Lf . . 
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