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G grp., X set. A partial action 6 of G on X consists of subsets
Xg € X,(g€G), bijec-s Og:Xg12xg-x€Xg,

s. that

(i) Jg-(h-x)= 3(gh)-x and g-(h-x)=(gh) - x,

(i)  b1.(x) = x, Vx.

Exercise: Og(Xg-1 N Xp) = Xg N Xgh.

(F. Abadie, 2003). A flow of a smooth vector field is a partial
action of R on a manifold.

Remark: A flow is called total if this par. action is global.
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Example

The R. Thompson’s group V is a finitely presented infinite simple
group which contains all finite groups. Introduced by R. Thompson
in 1960s (together with other groups, in particular, F C V) as
permutation groups of certain sets of infinite words over {0,1}.

.

Group V is defined by partial actions on finite binary words by
J. C. Birget (2004) (following E. A. Scott (1984)) to study
complexity (word problem etc.).
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Let @ = {0g : Ag-1 — Ag} par. action of G on algebra A. We
require:

Ag <A, Ag-1 — Ag iso-s.
Recall: Og(Ag-1 N Ap) = Ag N Agh.
Skew gr. ring by par. action:
Ax G = ®gEG Agug, aug - bup = Hg(Hgl(a)b)ugh.
(in usual case: Ay = A, aug - bup = a Og(b)ugp.)
Og(05-1(a)b) € Og(Ag—1 N Ap) = Ag N Agp.
Partial crossed product:
aug - bup = (0, (a)b)f (g, h)ugh,
(see f(g, h) below)
Say 6 is unital if V Ay = 154, 1, central idemp. (12 = 1,).
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A unital twisted par. action of G on A is a triple
0= ({-Ag}gEGv {eg}geGa {f(g, h)}(g,h)EGxG)7
where VAg A,  Ag=1.A4, 13=1,, 1€ 3(A),
VOg : Ag—1 — Ag, iso. of k-alg.,
Vf(g,h) € U(Ag N Agpn), s. th.Vg,hteG:
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(ii) Og(Ag—1 N Ap) = Ag N Agh;

(iii) 0g 0 0n(a) = f(g, h)0gn(a)f(g, h)™, Va € dom (64 o Op);
(iv) f(1,8) =f(g,1) = 1g;

(v) Og(1g-1 f(h, 1)) (g, ht) = f(g, h) f(gh, t).
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C"(G,A) is abel. grp with pointwise mult-n:
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Let (A,0) € pMod(G), f € C"(G,A), x1,...,%Xn+1 € G. Define

(5nf)(xl7 coo ’Xn-i-l) - gxl(lel f(Xz, e 7Xr,_;'_]_))-

_1)n+1

H (X1, XiXit1,y- - - ,X,,+1)(_1)ff(x1, o xn)
i=1

(inverse elements in corresp. ideals). If n =0,a € U(A), set

(6°3)(x) = Ox(14-1a)a !

Have: "0 8"l = epy1.
Write: Z"(G,A) = Ker(6"),B"(G,A) = Im(6" 1)
Define: par. coh. grp.: H"(G,A) = %, H°(G,A) = Z°.
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Say RY C R is Galois ext. if 3 xj,y; € R, 1 < i < n, s. that
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Several equivalent definitions were given and a Galois
correspondence established.

Given k-algebra A write A° = A ®, A°P, where A°P is the opposite
alg. Then A'is a left A®-module via (a ® b)a’ = ad'b.

Definition

Let A be an algebra over comm. ring k. Say that A is separable
over k if A is projective as a left A°-module.

Recall that a module over a ring A is called projective if it is a
direct summand of a free A-module.
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Let RY C R par. Galois ext. of comm. rings with Galois gr. G.
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Then PicS(R) with respect to ®g is com. inv. monoid with 0 and
PicS(R)= |J Pic(eR).

ecR,e?=e
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where 0* is par. ac. of G on PicS(R) given as follows:

0 Xg1 = Xg, Xg = [Dg]PicS(R), Xg-1 3 [E] = [Eg] € X,

Eg = E as sets, and the R-action is given by

rexg =oag,-1(rlg)x, r € R, xg € Eg.
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Partial action version?



Thank you!



