#3D
VAL 7

—/

Werk

Label: Article
Jahr: 1972
PURL: https://resolver.sub.uni-goettingen.de/purl?316342866_0013|log35

Kontakt/Contact

Digizeitschriften e.V.
SUB Géttingen

Platz der Gottinger Sieben 1
37073 Gottingen

& info@digizeitschriften.de


http://www.digizeitschriften.de
mailto:info@digizeitschriften.de

Commentationes Mathematicae Universitatis Carolinae

13,2 (1972)

REMARK ON LOCAL EXISTENCE OF {e } =STRUCTURE WITH PRESCRIBED
STRUCTURAL FUNCTIONS ON A MANIFOLD OF DIMENSION TwO

Jarolim BURES, Praha

This paper is partially connected with my previous paper
[1] the definitions and notations of which are freely used he
re. Manifolds, mappings, functions etc. are always differen—
tiable of class C% .

Let M ©be a differentiable manifold of dimension 2

’
¢!, e?,df, d?, dj, d2 differentiable functiona on N . The

results of [1] lead to the following question:

Does there exist an fe{ =structure on M for whieh c",

¢?  are structural functions of first order and d: , d.: ,
ct’z ; d.g atructural funetions of second order T
Or, equivalently:

Does there exist vector fields 7, A on M aueh

that + = (1::,,45? is a full parallelism on M and sueh
that:

Lv,, ] = c'y; + ctoy

(1) ‘ 3
[1;;',[11:‘,4/5']]-¢11§+d-41rz ’
Lvy vy, 111 = dju, + ddoy .
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It is easy to see that such an {ej -structure need
not exist for any choice of c* i =4,2; d.i , L, 4q=1,2.

4, ¢? are constant, then necessarily d.: = d,;-_-

=d.3-d:=0).

(e.g. if ¢

We solve the problem locally in a neighborhood of the
point 0 in so called general case - i.e. we assume that

the differentials dc'(0), dc2(0) generate the cotan-

gent space at 0 ., Then the funetiona c‘, ¢? can be taken

as a coordinate system (x“ .x,_) in a neighborhood Wl of

0 & R? &and we can reformulate the equations (1) into the

fornm:
= 2
(2) Ly ,]1 = x'v +x%y ,
1 2
Lvy, Loy, 1l=div +div, ,
1 2
Lo, [n,gll=sdzyyvdyn ,

where d;.. , #=4,2 are functions of the variables .x‘, x?

on U .

Theorep. There exists an {e$ -structure with the struc-
tural functions (1) df, d},d?, d? if and only if the

following two conditions are satisfied:

(1) d,;-‘_ ,%,4=1,2 satisfy the differential equa-

tions:

10d] 9 09dy 4 9df 9 9di _ 4.2 3dy _
bt t 4 Bxt "% oat T % Bad X B

ad} ad} dd
-Gtk o ()P L -yt e e W@ e d]) = 0
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1 od?2 2 adz q ad-" 2 dd2
dy Fad 4 Bas ~ A 3 - Ay

(x1)? 2%
1 Ox1 1 Ox2 EX
o4l dd2
sula? SR+ Wil Szt 4

2
+(.x’)‘%§ - .x"(d.:+d.:) =0,

(14) det ccd;? N+u"x(d] - dl)-(x")2d? + (x)%d £ 0 on U .

Proof. We shall try to £ind functions a%,i,4=1,2
of the variables .x", x2

; 2

80 that the vector fields
2
v =i=z4ag Tl {=4,2 satisfy (2). Substituting in (2)

we get immediately the conditions (i) and (ii).

If (1) and (ii) are satisfied, then the vector fields

v, ¥, can be found in the form:

‘ 1_ 4.2y 2 2 2.__3_
(3) 1.: =-(d'4-x.’( ’ﬁ-l-(d,q-(.xa) a2 ’
1 142 -] 2 1,2 ___a
v = (dy+ (x") )—a“1+(dz+.x.x ) i

Corollary. The necessary and sufficient conditions for
the existence of an {e} =structure on U with constant

structural coefficients d:’ in (2) are

1 2
(111) d1=—dz >

(iv) U does not intersect the curve :

132 42 242 1 1.2 4 12, L2 1
(u)d.1-(u)d.z-2ax d1+(d1) +did; =0 .
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