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(iii) P? is a subsemigroup,
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P-sets and Regularity in S;J? Sandwich

semigroups in
locally small
categories

I. Dolinka,
> Pf:{XESU Xa:R‘X}7 I. Durdev,

J. East,
a - .

> PE= e Sy ax L e
a __ . . J. Sanwong,

» P§={xeS§j:axad x};

W. Sommanaee
> P2 = PN P3.

Proposition

Let S be a partial semigroup, and fix i,j € | and a € Sj;. Greens relations
Then in semigroup 5,-7- we have

(i) P{ is a left ideal, (iv) P2 C P3,
(ii) P3 is a right ideal, (1) Reg(S2) = P? N Reg(S).

(iii) P? is a subsemigroup,
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P-sets and Regularity in PT3, cemigronps in
locally small

X,Y € Set with X C Y, o is an equivalence rel. on Y. categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

The Main Idea

Green’s relations
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P-sets and Regularity in PT3, cemigroups in
locally small
X,Y € Set with X C Y, o is an equivalence rel. on Y. categories
» X saturates o if each o-class contains at least one L. Dolinka,
element of X, J. East,
P. Honyam,

K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Green’s relations
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P-sets and Regularity in PT3, cemigronps in
X,Y € Set with X C Y, o is an equivalence rel. on Y. g A
» X saturates o if each o-class contains at least one - ?)ilrigifj,’
element of X, p.Jﬁf:;;}n,

» o separates X if each o-class contains at most one Kf%ﬁiﬁjﬁf‘;"’

W. Sommanaee

element of X,

Green’s relations
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» X saturates o if each o-class contains at least one - g?llrigifj:
element of X, p.Jﬁf:;;}n,

» o separates X if each o-class contains at most one Kf%ﬁiﬁjﬁf‘;"

W. Sommanaee

element of X,

Proposition
We have

Green’s relations
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P-sets and Regularity in PTy)
X,Y € Set with X C Y, o is an equivalence rel. on Y.

» X saturates o if each o-class contains at least one
element of X,

» o separates X if each o-class contains at most one
element of X,

Proposition
We have
(i) Pf ={f € PTxy :
im(f) C dom(a), ker(a) separates im(f)},

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Green’s relations
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P-sets and Regularity in PTy)
X,Y € Set with X C Y, o is an equivalence rel. on Y.

» X saturates o if each o-class contains at least one
element of X,

» o separates X if each o-class contains at most one
element of X,

Proposition
We have
(i) P{ ={f € PTxv :
im(f) C dom(a), ker(a) separates im(f)},
(ii) P§ ={f € PTxy :im(a) saturates ker(f)},

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Green’s relations
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P-sets and Regularity in PT3, cemigronps in
X,Y € Set with X C Y, o is an equivalence rel. on Y. g A
» X saturates o if each o-class contains at least one - ?)?113253:
element of X, p.Jﬁff;;}n,

» o separates X if each o-class contains at most one K;,?gf;%};};i,“;“’

W. Sommanaee

element of X,

Proposition
We have
(7) Pf = {f c P']}(Y . Green’s relations
im(f) C dom(a), ker(a) separates im(f)},
(ii) P§ ={f € PTxy :im(a) saturates ker(f)},
(iii) P? ={f € PTxy :
im(f) C dom(a), ker(a) sep im(f), im(a) sat ker(f)},
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P-sets and Regularity in PTy)
X,Y € Set with X C Y, o is an equivalence rel. on Y.

» X saturates o if each o-class contains at least one
element of X,

» o separates X if each o-class contains at most one
element of X,

Proposition
We have
(i) P ={f € PTxy :
im(f) C dom(a), ker(a) separates im(f)},
(ii) P§ ={f € PTxy :im(a) saturates ker(f)},
(iii) P? = {f € PTxy :

im(f) C dom(a), ker(a) sep im(f), im(a) sat ker(f)},

(iv) P53 = {f € PTxy : rank(afa) = rank(f)},

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Green’s relations
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P-sets and Regularity in PTy)
X,Y € Set with X C Y, o is an equivalence rel. on Y.

» X saturates o if each o-class contains at least one
element of X,

» o separates X if each o-class contains at most one
element of X,

Proposition
We have
(i) P ={f € PTxy :
im(f) C dom(a), ker(a) separates im(f)},
(ii) P§ ={f € PTxy :im(a) saturates ker(f)},
(iii) P? = {f € PTxy :

im(f) C dom(a), ker(a) sep im(f), im(a) sat ker(f)},

(iv) P53 = {f € PTxy : rank(afa) = rank(f)},
(v) Reg(PTRy) = P?.

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Green’s relations
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Green’s relations in Sl-j- i

locally small
categories

I. Dolinka,
I. Durdev,
J. East,

Theorem P. Honyam,
K. Sangkhanan,

Let (S,-,1,\, p) be a partial semigroup, and let a € Sj; S aneana
where I,_[ & /. IfX (= SU’ then W. Sommanaee

Green’s relations
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Green’s relations in S7 A
locally small
catcéorics
I. Dolinka,

I. Durdev,
Theorem b o
Let (S,-, 1, X, p) be a partial semigroup, and let a € Sj; RS
where i,j € I. If x € Sjj, then W Sommanace
R.NP? ifxe P?
() Ry = | P UXER
{x} if x € S\ Pf,

Green’s relations
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Sandwich

Greenjs relatiOHS 1n S[j? semigroups in

locally small

categories

I. Dolinka,

I. Durdev,

Theorem b o
Let (S,-,1,\, p) be a partial semigroup, and let a € Sj; RS
where i,j € I. If x € Sj;, then e BlomreRese

(i) R? = R.NP{ ifxePi
U if x € S\ Pf,
LX N Pza 'le I PS Green’s relations

1) L2 =
() L {{x} ifx €S\ P3,
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Green’s relations in 55- Sandwich

semigroups in
locally small
categories

I. Dolinka,

I. Durdev,

Theorem p.Jﬁffysi’m ’
Let (S,-,1,\, p) be a partial semigroup, and let a € Sj; K'J.Sgrﬁlzv}ﬁf:n’
where I,j & /. IfX (= SU’ then W. Sommanaee

R.NP: ifxeP?
(i) R2 = { xNPE ixe P a

{x} if x € 55\ Py,

LX m Pza ZfX - Péa Green’s relations

1) L2 =
() & {{X} if x € S \ P3,

Hy if x € P?

(i) Hy = {{x} if x € Si\ P?,
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Green’s relations in Sij?

D,NP? ifxeP?

L2 if x € P3\ P}
(iv) D2 =4 * if x € P3P

R2 it x € P2\ P3

{x} if x € S\ (Pf U P3),

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Green’s relations
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Green’s relations in S,j?

D, nP?
, L3
(iv) D2 = i

it x € P?

it x € P2\ P?

it x € P2\ P3

it x € S;\ (P U P3),
if x € P3

if x € 55\ P3.

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Green’s relations

10/ 22



Sandwich

Green’s relatlons 1n S[j? semigroups in

locally small

categories
I. Dolinka,
I. Burdev,
J. East,
1 P. Honyam,
DX ﬂ Pa lf X € Pa K. Sancg);kir,:nlan7
L2 if pa\ pa J. Sanwong,
I x € W. Sommanaee
(iv) D3 =4 % : 5\ P
R?2 if xe P{\ P3
{x} if x € S\ (P§ U P3),
a : a
(’U) J)f = JX A P3 if x € P3 Green’s relations
D;’ if x € S,J \ Pg.

Further, if x € §;; \ P?, then H? = {x} is a non-group
He-class of S7.
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: Sandwich
vlsually. .o semigroups in

locally small

categories

ch Zh ch Zh I. Dolinka,

I. Durdev,

[o] [o] [o] J. East,
etle®le®lec e e %o % % % P. Ho:;am
hd o hd hd O . L [e] [o] [o] K. Sangkhanan,
e®  e®le®|e°®| o e ®|le® % % % J. Sanwong,
. . . . . . . el Mol Mol W. Sommanaee
CP CP fol fol Fol
e ®  e®le®|e®|o° e o] o el el
. . ) . . . . [o] [o] [o]
e ® e®le®|e®|o° e ®|e ® % % %
° . ° . . ° ° [o] [o] [o]
. . . . .

A R DR R sefelslsle) (o) (o) [e®T
) ) ) ) . [o] [o] [o]
2 ERA RN R R 2| (eelelelels) ] [o)®] (o]
. . . . ) [o] [o] [o]
e® e®°le® e e [e]e]ee]e]e] EE EE EE
° ° ° ° . [o] [o] [o]

Figure: Left egg-box diagram of a D-class in a partial semigroup
Right the corresponding egg-box diagram in a sandwich
semigroup

11/22



Commutative diagrams for S7 somigroups in
locally small
categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

The Main Idea

Green’s relation:

Connections to
non-sandwich
semigroups

A structure theorem
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Commutative diagrams for S7
> a € Reg(S;i) is sandwich-regular if aSjja C Reg(5).

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Connections to
non-sandwich
semigroups

2\ 1cture
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Commutative diagrams for S7 semigroups in
locally small

> a € Reg(S;i) is sandwich-regular if aSjja C Reg(5). catesories

» Fix a sandwich-regular element a € Reg(Sj;) and a T Do
be V(a). P Homam,

K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Connections to
non-sandwich
semigroups
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Commutative diagrams for S7 semigroups in
locally small
> a € Reg(S;i) is sandwich-regular if aSjja C Reg(S). categories
» Fix a sandwich-regular element a € Reg(Sj;) and a T Do
be V(a) P Homam,
K.JS:;ngkhanan7
. Sanwong,
(5U7 *a) Reg(SU’ *a W. Sommanaee
W1:x>—>>‘<a/ \/‘z:x»—)ax w1:x>—>>‘<a/ \p‘z X > ax
(Sija, -) (aSy, ) Reg(Sjja, -) Reg(aSj,-)

¢y —ay Py ya P11y ay P2y ya
Connections to

non-sandwich

(aslja,*b) Reg(aslja, *b) semigroups
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Commutative diagrams for S7

> a € Reg(S;i) is sandwich-regular if aSjja C Reg(5).
» Fix a sandwich-regular element a € Reg(Sj;) and a

b e V(a).

(Sijs*a) Reg(Sjj, *a)
w,MT/ NH wlzwf/ MH
(Sija, -) (aSy, ) Reg(Sjja, -) Reg(aSj,-)

(aSjja, *p) Reg(aSjja, *p)

» To simplify notation, we will write
P? = Reg(Sjj,*2), W = (aSja,*p) = aP?a,
T1 = Reg(Sjja,-) = P?a, T, = Reg(aSj;,-) = aP°.

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Connections to
non-sandwich
semigroups

12 /22



Commutative diagrams for PT3, cemigroups in
locally small
categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

The Main Idea

Green’s relation:

Connections to
non-sandwich
semigroups

A structure theorem
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Commutative diagrams for PT3, li%dviﬁfnn
catcéorics
I. Dolinka,
I. Durdev,
J. East
R a . on a;’n
eg(/P,];(Y) K.PSaIigk}l;anz;n,
vy f >—>\fa/ \xiz f s af Gy f H\f/ \p‘z f s af o TR
PT(X,A) PT(Y,0) Reg(PT(X,A)) Reg(PT(Y,0))
¢1:g'—>ag\ \/‘bzrg'—ng’a ¢1: gHag\ \/(bz g ga
(aPTxya,®) (aPTxya, ®)

Connections to
non-sandwich
n : hw— bh n : hw— bh semigroups

PT PTa
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Pull-back products and embedding

Sandwich
semigroups in
locally small
categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

The Main Idea

Green’s relation

A structure theorem
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Pull-back products and embedding Sandwich

semigroups in

locally small
Theorem

categories
Let ¢ : P? — Ty x Ta: x — (xa, ax). Then 1L, Mrelbiaies,

I. Burdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

A structure theorem
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Pull-back products and embedding S

semigroups in

locally small
T}leorem categories
. a . I. Dolinka,
Let 1 : P? — Ty x Ty : x — (xa, ax). Then .
. e e . . J. East,
(i) 1 is injective, EN

K. Sangkhanan,
J. Sanwong,
W. Sommanaee

A structure theorem
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Pull-back products and embedding L Jandwich
locally small
Theorem categories
Let ¢ : P? — Ty x Ta: x — (xa, ax). Then L Doliniz,
(i) 1 is injective, Kp;ﬁfxzii’m,

. ang anan,

(M’) lm(’l/)) = {(g7 h) S Tl X T2 . ag = ha} J. Sanwong,

W. Sommanaee

A structure theorem
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Pull-back products and embedding L Samdwich
locally small
Theorem categories
Let ¢ : PP — T1 X Ty : x — (xa, ax). Then L Doliniz,
(i) 1 is injective, KP;HEIE{;;H ,

. ang anan,

(M’) lm(’l/)) = {(g7 h) S T]_ X T2 . ag = ha} J. Sanwong,

W. Sommanaee

P? is a pull-back product of T1 and Ty with respect to W.

A structure theorem
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Pull-back products and embedding somigroups in
locally small
Theorem S
Let ¢ : P? — Ty x Ta: x — (xa, ax). Then T Do
(i) 1 is injective, KPéJH(]:]IE{;;n,

. ang. anan,

(ii) im(yp) = {(g, h) € T1 x T2 : ag = ha}. o Sanwong,

P? is a pull-back product of T1 and Ty with respect to W.

Theorem
Consider the map

A structure theorem
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Sandwich

Pull-back products and embedding cemigroups in
locally small
Theorem catcsories
Let ¢ : P? — Ty x Ty : x — (xa, ax). Then T Do
(i) 1 is injective, -

K. Sangkhanan,

(it) im(y) = {(g,h) € T1 x Tz : ag = ha}. W, Sommanee

P? is a pull-back product of T1 and Ty with respect to W.

Theorem
Consider the map

Y : Reg(PTxy) — Reg(PT(X,A))xReg(PT(Y,0)) : f — (fa, af).

A structure theorem
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Sandwich

Pull-back products and embedding cemigroups in
locally small
Theorem catcsories
Let ¢ : P? — Ty x Ty : x — (xa, ax). Then T Do
(i) 1 is injective, -

K. Sangkhanan,

(it) im(y) = {(g,h) € T1 x Tz : ag = ha}. W, Sommanee

P? is a pull-back product of T1 and Ty with respect to W.
Theorem
Consider the map

Y : Reg(PTxy) — Reg(PT(X,A))xReg(PT(Y,0)) : f — (fa, af).

A structure theorem

Then v is injective, and
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Pull-back products and embedding

Theorem

Let 1 : P? — Ty x Ty : x — (xa, ax).
(i) 1 is injective,

(ii) im(p) =

Theorem

Consider the map

{(g,h) € Ty x T, : ag = ha}.
P? is a pull-back product of T1 and Ty with respect to W.

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Y : Reg(PTxy) — Reg(PT(X,A))xReg(PT(Y,0)) : f — (fa, af).

Then v is injective, and

im(y) = {(e,

A structure theorem

h) € Reg(PT(X,A)) x Reg(PT(Y,0)) : ag = ha}.
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Pull-back products and embedding

Theorem

Let 1 : P? — Ty x Ty : x — (xa, ax).
(i) 1 is injective,

(ii) im(y) =

Theorem

Consider the map

{(g,h) € Ty x T, : ag = ha}.
P? is a pull-back product of T1 and T, with respect to W.

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Y : Reg(PTxy) — Reg(PT(X,A))xReg(PT(Y,0)) : f — (fa, af).

Then v is injective, and

im(y) = {(e,

Reg(PTRy) is a pull-back product of Reg(PT (X, A)) and
Reg(PT (Y, o)) with respect to PTa.

A structure theorem

h) € Reg(PT(X,A)) x Reg(PT(Y,0)) : ag = ha}.
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The regular subsemigroup

Lemma

If a is sandwich-regular, then P? = Reg(S7).

Sandwich
semigroups in
locally small
categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

The regular
subsemigroup
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The regular subsemigroup

Lemma
If a is sandwich-regular, then P? = Reg(S7).

Lemma

Suppose T is a semigroup for which Q = Reg(T) is a
subsemigroup of T. If X is any of Green’s relations on T
other than J, then K9 = KX N (Q@x Q).

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

The regular
subsemigroup
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The regular subsemigroup

Lemma
If a is sandwich-regular, then P? = Reg(S7).

Lemma

Suppose T is a semigroup for which Q = Reg(T) is a
subsemigroup of T. If X is any of Green’s relations on T
other than J, then K9 = KX N (Q@x Q).

» For x € P? denote

X=x¢=axaec W,

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

The regular
subsemigroup
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Sandwich

. a

An example: P75 I,
locally small

o o0 o0 o000 o0 0 o0 0 00000 0 00000000 catcgorics

WP~
DDDDDDDDDDDDDDDD%DDDDDDDD\DDDF‘_\DDDDDDDD LDolinka,
\\ %i Zé%g %% Z% 7% /// I. Durdev,
[anannnun] [Eananans} J. East,
= S AR\ P. Honyam,

K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Figure: Egg-box diagram of P73}, where a= (1333 5) € PTss.
Note that a is neither full, nor injective, nor surjective.

The regular
subsemigroup
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An example: PT3

0 0 0 0 0 0 00000000 0.00000000a0
NP~
DDDDDDDDDDDDDDDDﬁDDDDDDDDDDDDDDDDDDDD

Figure: Egg-box diagram of P73}, where a= (1333 5) € PTss.
Note that a is neither full, nor injective, nor surjective.

[m]
Figure: Egg-box diagram of Reg(P732). It is an "inflation" of
PT>

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

The regular
subsemigroup
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Description of the inflation semigroups in
locally small
categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

¢ x — axa

<+

The regular
subsemigroup

Figure: A Da-class of P? (left) and its corresponding D®-class
of W (right)
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Sandwich

Idempotents and the Local Monoid Covering semigroups in

locally small
prop erty categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Idempotents
and generation
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Sandwich

Idempotents and the Local Monoid Covering semigroups in

locally small

prop erty categories

I. Dolinka,

I. Durdev,
Lemma Jo B,
2 a 1 P. Honyam,
— — - K. S kh N
We have E5(P?) = Ea(Sj]) = Ex(W)o™". e

W. Sommanaee

Idempotents
and generation
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Idempotents and the Local Monoid Covering
property

Lemma

We have E;(P?) = EJ(S7) = Ep(W)¢~t.

» We write E,(P?) = (E5(P?)), and
Ep(W) = (Ep(W))p for the idempotent-generated
subsemigroups.

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Idempotents
and generation
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Idempotents and the Local Monoid Covering
property

Lemma

We have E;(P?) = EJ(S7) = Ep(W)¢~t.

» We write E,(P?) = (E5(P?)), and
Ep(W) = (Ep(W))p for the idempotent-generated
subsemigroups.

Theorem
We have E,(S7) = E5(P?) = Ey(W)o~t.

Sandwich
semigroups in
locally small

categories

I. Dolinka,
I. Durdev,
J. East,

P. Honyam,
K. Sangkhanan,
J. Sanwong,
W. Sommanaee

Idempotents
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Idempotents and the Local Monoid Covering
property

Lemma

We have E;(P?) = EJ(S7) = Ep(W)¢~t.

» We write E,(P?) = (E5(P?)), and
Ep(W) = (Ep(W))p for the idempotent-generated
subsemigroups.

Theorem
We have E,(S7) = E5(P?) = Ey(W)o~t.

» For e,f € E(T) we define e < f if efe = f.
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Idempotents and the Local Monoid Covering
property

Lemma

We have E;(P?) = EJ(S7) = Ep(W)¢~t.

» We write E,(P?) = (E5(P?)), and
Ep(W) = (Ep(W))p for the idempotent-generated
subsemigroups.

Theorem

We have E,(S7) = E5(P?) = Ey(W)o~t.

» For e,f € E(T) we define e < f if efe = f.

> We say that P? has the Local Monoid Covering
(LMC) property if every idempotent of P? is <-below
an element of V/(a).
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Corollaries of the LMC property Sandwich

semigroups in
locally small
categories

Proposition I. Dolinka,
Let r = |Hz/R?| and | = |H2/L?|, let M be a full "3 Bast,
submonoid of W for which M\ Gy is an ideal of M, and K.Psi‘;‘;ﬁ?;n,
put N = M¢~t. Then W, Somm

rank(N) > rank(M : Gy) + max(r, /, rank(Gp)),

with equality if P? has the LMC property.
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Corollaries of the LMC property

Proposition

Let r = |HZ/R?| and | = |HZ /L2, let M be a full
submonoid of W for which M\ Gy is an ideal of M, and
put N = M¢~t. Then

rank(N) > rank(M : Gy) + max(r, /, rank(Gp)),
with equality if P? has the LMC property.

Theorem_ R
Let r = |HZ/R?| and | = |H7/L?|. Then

rank(E,(P?)) > rank(Ep(W)) + max(r,/) — 1
idrank(E,(P?)) > idrank(Ep(W)) + max(r,/) — 1.

with equality in both if P? has the LMC property.
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Ranks in PT3,

Theorem

(i) If |P?] > N, then rank(P?) = |P?|.
(ii) If |P?| < Vo, then

rank(P?) =

1

1+ max(2°,A))

2+ max(3%,A))

2 + max((a +1)%, A}, 2)

ifa=0
ifa=1
ifa=2
if a > 3.
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Ranks in PT3,
Theorem
(i) If |P?] > N, then rank(P?) = |P?|.
(ii) If |P?| < Vo, then

1 ifa=0
1 26 A foa=1
rank(P?) = +max(2°, Ar) if a
2+ max(3%,A)) if =2
2+ max((a+ 1) A;,2) ifa>3.
Theorem

We have £y = Ea(PT3y) = E(PTa)p 1. Further,
rank(Exy ) = idrank(Egy ) and

Exv| = P if [P?| = Ro

k(Exy) =
rank(Exy ) {(agl)_{_max ((a+1)%,N) if |P?| < No.
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Ranks in PT3,

Theorem

rank(P?) =

(i) If |P?] > N, then rank(P?) = |P?|.
(ii) If |P?| < Vo, then

1

1+ max(2°,A))

2+ max(3%,A))

2 + max((a +1)%, A}, 2)

Theorem

ifa=0
ifa=1
ifa=2
if a > 3.

We have £y = Ea(PT3y) = E(PTa)p 1. Further,

rank(Exy ) = idrank(Egy ) and

rank(Exy) = {

kvl = 1P?|

(31 + max (e +1)%, N if |P?] < Ro.

if |P?[ = Ro

> rank(PTgy ) depends on a. (Injective? Surjective?

Full?)
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Further research

» Sandwich semigroups of "special" types of
transformation semigroups (e.g. Order-preserving),
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Further research

» Sandwich semigroups of "special" types of
transformation semigroups (e.g. Order-preserving),

» sandwich semigroups of diagrams,
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Further research

» Sandwich semigroups of "special" types of
transformation semigroups (e.g. Order-preserving),

» sandwich semigroups of diagrams,

» connections to non-sandwich semigroups. . .
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Thank you for your attention!
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