Groupoids

Let G be a set and G'® be a subset of G X G such that there is a
(composition) map (y, @) — ya from G® to G. Suppose that
there is an inverse map y — y~! on G such that (y~!)~! = . Then
we say that G is a groupoid if the following are satisfied:

(G1) if (y, @), (@, B) € G?, then (ya, B), (v, aB) € G and the
following equation is satisfied: (ya)B = y(apf);

(G2) forally € G, (y™',y) e G?;

(G3) if (y,) € G?, then (y_ly)af = a and 'y(a'af_l) =



2-cocycle
Let R be a commutative unital ring. A continuous 2-cocycle 1s a
continuous function o : G» — R that satisfies the 2-cocycle
identity:

(@ B)o(ep,y) = ol By)o®B,y),

for all (e, B,y) € GO,

' We write G® for the set of composable triples in G, that is,
GY = {(@p,7): (@.p).(B.y) € GP).
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Discrete Twists

Let G be an ample Hausdorff groupoid, R a (discrete) commutative unital
ring and T < R*. A discrete T-twist is a sequence

Yy -5 G

~

GO x T
of groupoids, with + and -+ homomorphisms restricting to homeomorphisms

of the unit spaces, satisfying:
(DT1) This sequence is exact in the sense that ¢ is injective, = is surjective
and Im ¢ = kerm, and Vx € GO : (({x} x T) = »~1(x).
(DT2) ,: X — G is a locally trivial bundle. That is, for every v € G there
is a COB U, > v and a continuous map P, : U, — ¥ such that
e ~oP,=id U,, and
o op, Uy x T =12 (Us), (n.) = i(r(n), )P () is 2
homeomorphism.
(DT3) Im ¢ is central in X in the sense that

Vo e ZVte T :u(r(o),t)o =ou(s(o),t).

Michael O Ceallaigh
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