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Semilattices of groups

Definition

A semigroup L is called a semilattice if
(i) Lis commutative;
(i) E(L) = L.

Definition

A semigroup A is called a semilattice of groups if A= ||, A, where
(i) Lis a semilattice;
(i) Ay is a group, | € L;
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Semilattices of groups

Definition

A semigroup L is called a semilattice if
(i) Lis commutative;
(i) E(L) = L.

Definition

A semigroup A is called a semilattice of groups if A= ||, A, where
(i) Lis a semilattice;

(i) Ay is a group, | € L;

(iii) AJAm € Ajm, I,me L.
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Semilattices of groups

Definition

A semigroup L is called a semilattice if
(i) L is commutative;
(i) E(L) = L.

Definition

A semigroup A is called a semilattice of groups if A= ||, A, where
(i) Lis a semilattice;

(i) Ay is a group, | € L;

(iii) AJAm € Ajm, I,me L.

All the semilattices of groups we consider contain identity.
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Definition

A semigroup S is called inverse if for any s € S there exists a unique
s~ € S (called the inverse of s) satisfying
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Inverse semigroups

Definition

A semigroup S is called inverse if for any s € S there exists a unique
s~ € S (called the inverse of s) satisfying

(i) ssis=s;
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Inverse semigroups

Definition

A semigroup S is called inverse if for any s € S there exists a unique
s~ € S (called the inverse of s) satisfying
(i) ssis=s;

(i) s7lss71 =51,
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Inverse semigroups

A semigroup S is called inverse if for any s € S there exists a unique
s~ € S (called the inverse of s) satisfying

(i) ssis=s;

(i) s7lss7t =571,
v

If Ais a semilattice of groups, then

v
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Inverse semigroups

A semigroup S is called inverse if for any s € S there exists a unique
s~ € S (called the inverse of s) satisfying

(i) ssis=s;

(i) s7lss7t =571,
v

If Ais a semilattice of groups, then

(i) A'is inverse;
(i) L can be chosen to be E(A);

v
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Inverse semigroups

A semigroup S is called inverse if for any s € S there exists a unique
s~ € S (called the inverse of s) satisfying

(i) ssis=s;

(i) s7lss7t =571,
v

If Ais a semilattice of groups, then

(i) A'is inverse;
(i) L can be chosen to be E(A);
(i) Ae={ac€ Alaal=ala=¢e}, ec E(A).
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Inverse semigroups

A semigroup S is called inverse if for any s € S there exists a unique
s~ € S (called the inverse of s) satisfying

(i) ssis=s;

(i) s7lss7t =571,
v

If Ais a semilattice of groups, then

(i) A'is inverse;

(i) L can be chosen to be E(A);
(i) Ae={ac Alaal=ala=e}, ec E(A).
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(i) ssis=s;
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Inverse semigroups

A semigroup S is called inverse if for any s € S there exists a unique
s~ € S (called the inverse of s) satisfying

(i) ssis=s;

(i) s7lss7t =571,
v

If Ais a semilattice of groups, then

(i) A'is inverse;
(i) L can be chosen to be E(A);
(i) Ae={ac Alaal=ala=e}, ec E(A).
It follows that
(i) aa~ ! =a"la ac A
(i) E(A) C C(A).

v
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Twisted partial actions of groups on monoids

o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A
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o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where
0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;
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Twisted partial actions of groups on monoids

o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where
0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;
o f:G%— Awith f(x,y) € U(11,yA), x,y € G;
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Twisted partial actions of groups on monoids

o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where
0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;
o f:G%— Awith f(x,y) € U(11,yA), x,y € G;
@ the following properties are fulfilled:
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o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where
0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;
o f:G%— Awith f(x,y) € U(11,yA), x,y € G;
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(i) 01 =ida;
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Twisted partial actions of groups on monoids

o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where
0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;
o f:G%— Awith f(x,y) € U(11,yA), x,y € G;
@ the following properties are fulfilled:
(i) 01 =ida;
(i) 6x(1x-11,A) =11, A x,y € G;
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Twisted partial actions of groups on monoids

o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where
0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;
o f:G%— Awith f(x,y) € U(11,yA), x,y € G;
@ the following properties are fulfilled:
(I) 91 = idA;
(i) 6x(1x-11,A) =11, A x,y € G;
(iii) Ox00y(a) = f(x,y)0x(a)f(x,y) " x,y € G, a€ 1,111,114
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Twisted partial actions of groups on monoids

o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where
0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;
o f:G%— Awith f(x,y) € U(11,yA), x,y € G;
@ the following properties are fulfilled:
() 91 idA;
i) O(1x-11,A) = 1,1,,A, x,y € G;
(iii) Ox00y(a) = f(x,y)0x(a)f(x,y) " x,y € G, a€ 1,111,114
(iv) f(1, x)—f(x 1) =1, x € G;
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Twisted partial actions of groups on monoids

o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where
0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;
o f:G%— Awith f(x,y) € U(11,yA), x,y € G;
@ the following properties are fulfilled:
() 91 idA;
i) 0x(1,-11,A) = 1,1, A, x,y € G;
(iii) Ox00y(a) = f(x,y)0x(a)f(x,y) " x,y € G, a€ 1,111,114
(iv) f(1, x)—f(x 1) =1, x € G;
V) 0Ly, 2)F(x,y2) = Flx ) (39, 2), %, 7,7 € G.
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Twisted partial actions of groups on monoids

o G is a group;

@ A is a monoid.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

A twisted partial action of G on A is a pair © = (6, f), where

0 0=1{0,:1, 1A 1,A}cc with 1, € E(C(A)), x € G;

o f:G%— Awith f(x,y) € U(11,yA), x,y € G;

@ the following properties are fulfilled:

(I) 91 = idA;

) 6x(1-11,A) =11,A x,y € G;
(iii) Ox00y(a) = f(x,y)0x(a)f(x,y) " x,y € G, a€ 1,111,114
) f(1,x) =f(x,1) =14, x € G;

)

If Ais a semilattice of groups, then we assume that E(A) = (1, | x € G).
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Equivalent twisted partial actions of groups on monoids
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Equivalent twisted partial actions of groups on monoids

@ ©=(60,f) and © = (¢, f') are twisted partial actions of G on A.
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Equivalent twisted partial actions of groups on monoids

@ ©=(60,f) and © = (¢, f') are twisted partial actions of G on A.

Definition (Dokuchaev-Exel-Simén, 2010 [2])

© and ©' are called equivalent if
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Equivalent twisted partial actions of groups on monoids

@ ©=(60,f) and © = (¢, f') are twisted partial actions of G on A.

Definition (Dokuchaev-Exel-Simén, 2010 [2])

© and ©' are called equivalent if
o1, =1,x€G;
@ there exists a map g : G — A with g(x) € U(14A), satisfying
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Equivalent twisted partial actions of groups on monoids

@ ©=(60,f) and © = (¢, f') are twisted partial actions of G on A.

Definition (Dokuchaev-Exel-Simén, 2010 [2])

© and ©' are called equivalent if
o1, =1,x€gG,
o there exists a map g : G — A with g(x) € U(1xA), satisfying
(i) 0:(a) = g(x)0x(a)g(x) ™!, x € G, a € L A;
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Equivalent twisted partial actions of groups on monoids

@ ©=(60,f) and © = (¢, f') are twisted partial actions of G on A.

Definition (Dokuchaev-Exel-Simén, 2010 [2])

© and ©' are called equivalent if
o1, =1,x€gG,
o there exists a map g : G — A with g(x) € U(1xA), satisfying
(i) 0.(a) = g(x)0x(a)g(x) "}, x € G, a € L A;
(i) '(x,y) = g(x)0x(1-18(y))f(x, ¥)g(xy) ", x,y € G.
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Twisted modules over inverse monoids

@ S is an inverse monoid.
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

Dokuchaev and Khrypchenko (IME-USP) Twisted partial actions ALTENCOA®6-2014 6 /18



Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

@ « is an isomorphism E(S) — E(A);
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

@ « is an isomorphism E(S) — E(A);
o f:5%— Aisamap with (s, t) € Ay(srt—15-1);
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

@ « is an isomorphism E(S) — E(A);
o f:5%— Aisamap with (s, t) € Ay(srt—15-1);

@ the following properties are fulfilled:
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

@ « is an isomorphism E(S) — E(A);
o f:5%— Aisamap with (s, t) € Ay(srt—15-1);
@ the following properties are fulfilled:

(i) Xe(a) =a(e)a, e € E(S), a€ A
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

@ « is an isomorphism E(S) — E(A);
o f:5%— Aisamap with (s, t) € Ay(srt—15-1);
@ the following properties are fulfilled:

(i) Xe(a) =a(e)a, e € E(S), a€ A
(i) As(a(e)) = a(ses7t), s € S, e E(S);
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

@ « is an isomorphism E(S) — E(A);
o f:5%— Aisamap with (s, t) € Ay(srt—15-1);
@ the following properties are fulfilled:
(i) Xe(a) =a(e)a, e € E(S), a€ A
(i) As(a(e)) = a(ses7t), s € S, e E(S);
(i) AsoAe(a) = f(s, t)As(a)f(s,t) 7, s, t €S, a€ A
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

@ « is an isomorphism E(S) — E(A);
o f:5%— Aisamap with (s, t) € Ay(srt—15-1);
@ the following properties are fulfilled:
() Ae(a) = afe)a, e € E(S), a€ A
i) As(a(e)) = a(ses71),s €S, eEE(S);
(i) AsoAe(a) = f(s, t)As(a)f(s,t) 7, s, t €S, a€ A
(iv) f(se,e) = a(ses71), f(e,es) = a(ss_le), s€eS, ecE(S);
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Twisted modules over inverse monoids

@ S is an inverse monoid.

Definition (see Lausch, 1975 [4])

By a twisted S-module we mean a semilattice of groups A together with a
triple A = (A, o, f), where
@ NMisamap S — EndA, s+ Ag;

@ « is an isomorphism E(S) — E(A);
o f:5%— Aisamap with (s, t) € Ay(srt—15-1);
@ the following properties are fulfilled:
(i) Xe(a) =a(e)a, e € E(S), a€ A
) As(a(e)) = ases7t), s € S, e € E(S);
(i) AsoAe(a) = f(s, t)As(a)f(s,t) 7, s, t €S, a€ A
) f(se,e) = a(ses™t), f(e,es) = a(ss7'e), s €S, e € E(S);
)
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Partial homomorphisms

e G is a group;
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Partial homomorphisms

e G is a group;

@ S is a monoid.
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Partial homomorphisms

e G is a group;

@ S is a monoid.

Definition (Exel, 1998 [3])

Amap Tl : G — S is called a partial homomorphism if
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Partial homomorphisms

e G is a group;

@ S is a monoid.

Definition (Exel, 1998 [3])

Amap Tl : G — S is called a partial homomorphism if
(i) T(lg) = 1s;
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Partial homomorphisms

e G is a group;

@ S is a monoid.
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(i) T(lg) = 1s;
(i) Tx"HrEIN(y) =F(xMxy), x.y € G;

Dokuchaev and Khrypchenko (IME-USP) Twisted partial actions ALTENCOAG6-2014 7 /18



Partial homomorphisms

e G is a group;

@ S is a monoid.

Definition (Exel, 1998 [3])

Amap Tl : G — S is called a partial homomorphism if
(i) T(lg) = 1s;

(i) Tx" 1) (y) =
(iii) TOrr(y=1) =

W(xy), x,y € G;
My, x,y €6
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Admissible partial homomorphisms

Definition
A partial homomorphism I' : G — S is called admissible if

(i) (F(e)) = s;
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Admissible partial homomorphisms

Definition
A partial homomorphism I' : G — S is called admissible if
(i) (F(6)) =S;

(ii) there exists a homomorphism 7 : S — G such that nol =idg.
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Admissible partial homomorphisms

Definition
A partial homomorphism I' : G — S is called admissible if
(i) (F(6)) =S;

(i) there exists a homomorphism 7 : S — G such that nol = idg.

If such a partial homomorphism I' : G — S exists, then (i) guarantees that
S is inverse.
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semilattice A over S and S’, respectively.
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@ an isomorphism ¢ : S — §/;

@ amap g:S — Awith g(s) € Ayss-1), 5 € S, such that
(i) "=¢oTl on G;
(i) o/ o = on E(S);

Dokuchaev and Khrypchenko (IME-USP) Twisted partial actions ALTENCOAG6-2014 9 /18



Equivalent pairs

olN:G—Sandl":G— S are admissible partial homomorphisms;

o A= (N a,f)and N = (N,d/,f") are twisted module structures on a
semilattice A over S and S’, respectively.

The pairs (I',A) and (I, \') are called equivalent, if there are

@ an isomorphism ¢ : S — §/;
@ amap g:S — Awith g(s) € Ayss-1), 5 € S, such that
(i) "=¢oTl on G;
(i) o/ o = on E(S);
(iii) Nysy(a) = g(s)As(a)g(s) ™t s €S, a€ A;
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Equivalent pairs

olN:G—Sandl":G— S are admissible partial homomorphisms;

A=\ a,f)and N = (N, d/,f") are twisted module structures on a
semilattice A over S and S’, respectively.

The pairs (I',A) and (I, \') are called equivalent, if there are

@ an isomorphism ¢ : S — §/;

°a map g:S — Awith g(s) € Ayss-1), s € S, such that
i) ["=¢ol on G;
i) a o¢=aon E(S);

(i) A ¢ ( )=g(s)As(a)g(s) "L, s€S, aec A

(iv) (o (5) #(t)) = g(s)As(g(t))f (s, t)g(st) ™, s, t € S.
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There is a one-to-one correspondence between the sets of equivalence
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o of twisted partial actions © of G on A;
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@ A is a semilattice of groups.

There is a one-to-one correspondence between the sets of equivalence
classes

o of twisted partial actions © of G on A;
e of pairs (I',\), where
o [ is an admissible partial homomorphism from G to S,
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Correspondence

e G is a group;
@ A is a semilattice of groups.

There is a one-to-one correspondence between the sets of equivalence
classes

o of twisted partial actions © of G on A;

e of pairs (I',\), where
o [ is an admissible partial homomorphism from G to S,
e A is a twisted S-module structure on A.
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Extensions of A by S

@ S is an inverse semigroup;
@ A is a semilattice of groups.

Definition (Lausch, 1975 [4])

An extension of A by S

v
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Extensions of A by S

@ S is an inverse semigroup;
@ A is a semilattice of groups.

Definition (Lausch, 1975 [4])

An extension of A by S is an inverse semigroup U with

@ a monomorphism i : A — U,
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Extensions of A by S

@ S is an inverse semigroup;
@ A is a semilattice of groups.

Definition (Lausch, 1975 [4])

An extension of A by S is an inverse semigroup U with

@ a monomorphism i : A — U,

@ an idempotent-separating epimorphism j : U — S, such that
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Extensions of A by S

@ S is an inverse semigroup;
@ A is a semilattice of groups.

Definition (Lausch, 1975 [4])

An extension of A by S is an inverse semigroup U with

@ a monomorphism i : A — U,
@ an idempotent-separating epimorphism j : U — S, such that
o i(A)={ueU]|j(u) e ES)}.
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@ S is an inverse semigroup;
@ A is a semilattice of groups.

Definition (Lausch, 1975 [4])

An extension of A by S is an inverse semigroup U with

@ a monomorphism i : A — U,
@ an idempotent-separating epimorphism j : U — S, such that
o i(A)={ueU]|j(u) e ES)}.

Two extensions U and U’ of A by S are called equivalent
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Extensions of A by S

@ S is an inverse semigroup;
@ A is a semilattice of groups.

Definition (Lausch, 1975 [4])

An extension of A by S is an inverse semigroup U with

@ a monomorphism i : A — U,

@ an idempotent-separating epimorphism j : U — S, such that

o i(A)={ueU]|j(u) e ES)}.
Two extensions U and U’ of A by S are called equivalent if there is a
homomorphism p : U — U’ such that

v
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Extensions of A by S

@ S is an inverse semigroup;
@ A is a semilattice of groups.

Definition (Lausch, 1975 [4])

An extension of A by S is an inverse semigroup U with

@ a monomorphism i : A — U,

@ an idempotent-separating epimorphism j : U — S, such that

o i(A)={ueU]|j(u) e ES)}.
Two extensions U and U’ of A by S are called equivalent if there is a
homomorphism p : U — U’ such that the following diagram commutes:

A—>U—>S

|, 1,

A—>U’—>5

v
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The crossed products by twisted partial actions

o G is a group;
@ Ais a monoid;
@ © = (0,f) is a twisted partial action of G on A.
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The crossed products by twisted partial actions

o G is a group;
@ Ais a monoid;
@ © = (0,f) is a twisted partial action of G on A.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

The crossed product of A and G by ©
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The crossed products by twisted partial actions

o G is a group;
@ Ais a monoid;
@ © = (0,f) is a twisted partial action of G on A.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

The crossed product of A and G by © is the set A xg G of ady,
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@ Ais a monoid;
@ © = (0,f) is a twisted partial action of G on A.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

The crossed product of A and G by © is the set A*g G of ady, where
xe G, aelA
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The crossed products by twisted partial actions

o G is a group;
@ Ais a monoid;
@ © = (0,f) is a twisted partial action of G on A.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

The crossed product of A and G by © is the set A*g G of ady, where
x € G, a € 1,A and dx is a symbol.
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The crossed products by twisted partial actions

o G is a group;
@ Ais a monoid;
@ © = (0,f) is a twisted partial action of G on A.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

The crossed product of A and G by © is the set A*g G of ady, where
x € G, a € 1A and 4 is a symbol. It is a monoid under multiplication

ady - bdy, = ab,(1-1b)f(x,y)0xy.

Dokuchaev and Khrypchenko (IME-USP) Twisted partial actions ALTENCOA6-2014 12 /18



The crossed products by twisted partial actions

o G is a group;
@ Ais a monoid;
@ © = (0,f) is a twisted partial action of G on A.

Definition (Dokuchaev-Exel-Simén, 2008 [1])

The crossed product of A and G by © is the set A*g G of ady, where
x € G, a € 1A and 4 is a symbol. It is a monoid under multiplication

ady - bdy, = ab,(1-1b)f(x,y)0xy.

If Ais inverse, then A xg G is inverse. \

ALTENCOA6-2014 12 /18
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The crossed products by © as extensions

e G is a group;
@ A is a semilattice of groups;

@ O is a twisted partial action of G on A.

Proposition

There exist
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The crossed products by © as extensions

e G is a group;
@ A is a semilattice of groups;

@ O is a twisted partial action of G on A.

Proposition

There exist

@ an inverse monoid S,
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The crossed products by © as extensions

e G is a group;
@ A is a semilattice of groups;

@ O is a twisted partial action of G on A.

Proposition

There exist
@ an inverse monoid S,

@ an admissible partial homomorphism I : G — S
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The crossed products by © as extensions

e G is a group;
@ A is a semilattice of groups;

@ O is a twisted partial action of G on A.

Proposition

There exist
@ an inverse monoid S,
@ an admissible partial homomorphism I : G — S

making A xg G to be an extension of A by S.
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Partial extensions of A by G

@ G is a group;

@ A is a semilattice of groups.

Definition

A partial extension of A by G is a pair (I', U), where
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Partial extensions of A by G

@ G is a group;

@ A is a semilattice of groups.

Definition

A partial extension of A by G is a pair (I', U), where

@ [ is an admissible partial homomorphism G — S;
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Partial extensions of A by G

@ G is a group;

@ A is a semilattice of groups.

Definition

A partial extension of A by G is a pair (I', U), where
@ [ is an admissible partial homomorphism G — S;

@ U is an extension of A by S.
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Equivalent partial extensions of A by G
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Equivalent partial extensions of A by G

Two partial extensions (F G—S,A Hud S) and
(r-¢—5.,A Lol = S5') of A by G are called equivalent
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Equivalent partial extensions of A by G

Definition
Two partial extensions r-é—3S,A Hud S) and

(r-¢—5.,A LT = §5') of A by G are called equivalent if there are
isomorphisms
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Equivalent partial extensions of A by G

Definition
Two partial extensions r-é—3S,A Hud S) and
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o u:U—U,
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Equivalent partial extensions of A by G

Two partial extensions (I': G — S, A Lud S) and

(r-¢—5.,A Lol S’) of A by G are called equivalent if there are
isomorphisms

o u:U—U,
ev:5—- 9,
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Equivalent partial extensions of A by G

Two partial extensions (I': G — S, A Lud S) and

(r-¢—5.,A Lol S’) of A by G are called equivalent if there are
isomorphisms

o u:U—U,
ev:5—- 9,

such that the following diagrams commute:

G _r, S A—— U 4, S
\ JV lu JV
r i’ J

s’ A— U — 8
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The classification of the partial extensions of A by G

o G is a group;

@ A is a semilattice of groups.
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The classification of the partial extensions of A by G

o G is a group;

@ A is a semilattice of groups.

Any partial extension of A by G is equivalent to A xg G for some twisted
partial action © of G on A.
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