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202. Connection of Topological Vector Bundles

By Akira Asapa
(Comm. by Kinjird KUNUGI, M.J.A., Dec. 13, 1965)

In this note, we show the notions of connection and curvature
can be defined for arbitrary vector bundles (not necessarily the
dimension of fibre be finite) over paracompact normal topological space.
In usual differential geometry, Nomizu’s theorem (Nomizu [4], [5])
and Ambrose-Singer’s theorem (Ambrose-Singer [1], Nomizu [5]) show
that the connected component of the structure group of a vector
boundle is determined by its curvature form. This is also true in
our case. (Theorem [2]).

1. Alexander-Spanier cohomology. Let X be a paracompact
normal topological space. We set

A(X)={(@, @, -, B CXX X X X.

By definition, 4(X)=2X.

We denote by L a topological vector space over K, where K is
R or C. fis an L-valued continuous function on some neighborhood
of 4(X) in XX .- x X such that

fl@o, +oo, 2,,)=0, if x;=x;,, for some 7, 0<2<s,

If f and f’ are two such functions, then we call f and f’ are equi-
valent if

FlLUUX)=f"| Ul4,(X)),
where U(4,(X)) is a neighborhood of 4,(X). The set of all these
equivalence classes is denoted by C°(X, L) or C°(X). For simplicity,
the class of f is also denoted by f.
We define the homomorphism d: C*(X)—C*"(X) by

s+1
(df)(xm Y xs+1):i2:](_1)if(w0y ety Xy Xygry * 0y xs+1)'
Then d*=0. Moreover, setting
(kaf)(mm M} xs—-l):f(a'y Loy * xs—l)y
k2=0, and we obtain (dk,+k.d)f=f if deg.f>1, and (dk,+k.d)f=
F—fla) if deg. f=0, locally. If we denote ker. [d: C}(X)—C*"(X)]=
F*(X), then we know
HY (X, L)=F*(X)/dC*(X) s>0,
where the left hand side is Cech cohomology group. (Godement [3]).
2. The s-cross-section. We fix a fibre bundle & with base space
X, fibre L and structure group G.
We assume that G satisfies following 3-conditions.
(i) The element of G are linear transformations of L.



