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Definitions

ht-identity: 7(xi,...,x,) = g(V1, - ... Ym)
(x;, yj not necessarily distinct)
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Definitions

Examples

h1-identity: 7(xy,...,x) = 9(v1, ..., ym) h1: f(x) =~ f(y), f(x[ y,z) ~ g(x)
(x;, yj not necessarily distinct) not h1: f(x, x) = x, f(f(x, y), z) = f(x, f(y, 2))
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Definitions

Examples

h1-identity: f(x1,...,x,) = 9(V1, ... Vm) h1: f(x) = f(y), f(x. ¥, 2) = g(x)
(x;, yj not necessarily distinct) not h1: f(x, x) = x, f(f(x, y), z) = f(x, f(y. 2))

h1-condition: finite set of h1-identities f(x,xy)=flyxx)=f(yvy)
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Definitions

Examples

h1-identity: 7(xy,...,x5) = 9(V1, .-, ¥Ym) h1: f(x) = f(y), f(x. ¥, 2) = g(x)
(x;, yj not necessarily distinct) not h1: f(x, x) = x, f(f(x, y), z) = f(x, f(y. 2))

h1-condition: finite set of h1-identities f(x,xy)=flyxx)=f(yvy)

f: A > A satisfies f(x) ~ f(y) if f(a) = f(b) for all a, b € A.
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Definitions

Examples

h1-identity: 7(xy,...,x5) = 9(V1, .-, ¥Ym) h1: f(x) = f(y), f(x. ¥, 2) = g(x)
(x;, yj not necessarily distinct) not h1: f(x, x) = x, f(f(x, y), z) = f(x, f(y. 2))

h1-condition: finite set of h1-identities fx, xy) = flyx,x) = f(y, v, y)
f: A > A satisfies f(x) ~ f(y) if f(a) = f(b) for all a, b € A.

A set of functions satisfies a h1-condition X if it contains functions that satisfy .
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Define the Order

Let 2, B be finite relational structures.

2A Pol(20) E 52
iff )
B Pol(B) E ¥

TU Dresden The return of the smooth digraphs modulo pp-constructability

slide 3 0f 8



Define the Order

Let 2, B be finite relational structures.

A Pol(2l) E X
‘ Ciff )
B Pol(!B) E X
Pol(2A)
iff g
Pol(B)
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Define the Order

Let 2, B be finite relational structures.

A Pol(2l) F X
‘ Ciff i
B Pol(B) E X
Pol(2A)
i ET iff B pp-constructs 2
Pol(B)
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Define the Order

Let 2, B be finite relational structures.

Central definition of this Talk

A Pol(2l) F X
‘ Ciff i
B Pol(B) E X
Pol(2A)
i 21 iff B pp-constructs 2
Pol(B)
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Poset-Introduction

Goal: understand finite structures ordered by pp-constructability

o
SR 4

finite relational structures
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Poset-Introduction

Goal: understand finite structures ordered by pp-constructability

¢ - A __ any finite structure with a
- ~ °~ constant polymorphism

o
ﬁosjo

o
SR 4

YY)
A

finite relational structures
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Poset-Introduction

goal: understand finite smooth digraphs ordered by pp-constructability

TR (
\Lo) c‘(o‘\OKO‘\O\O r\o_}
NoA, A
—>
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!

te smooth digraphs ordered by pp-constructability

roduction

S‘o\‘;s)ro
finite disjoint
unions of cycles

5

A
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Cyclic loop conditions

f(xq, x1,X2)

Pol ((g‘)) §ou

f(x1, x2, X0)
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Cyclic loop conditions

f(0,1,2)

O
Pol[(33|k 2 ¥ |
O(£°J)#f(1,2,0)
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Cyclic loop conditions

f(xq, x1,X2) f(x0. X1, X2, X3)

SPRN N
Pol (ﬁ?,) oo Pol (@/«) oo
f(x1, X2, X0) f(x1, x2, X3, Xo)
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Cyclic loop conditions

f(x0. X1, x2) f(0,1,0,1)
£} 2 |
POl((E”)# ’;(X1,X2,Xo) Pd(é)# ::(1l é, 1¢, 0)
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Cyclic loop conditions

f(xq, x1,X2) f(x0. X1, X2, X3)
SPRN N
Pol ((gj) [ Pol (@;) oo

f(x1, X2, Xo) f(x1,x2, X3, Xg)

f(x0, X1, Yo, V1. ¥2)
Pol (@6 V) @20 G} €15) 'f 2
f(x1, X0, V1., ¥2. o)
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Cyclic loop conditions

f(xq, x1,X2) f(x0. X1, X2, X3)

SPRN N
Pol ((gj) [ Pol (\2/,) oo
f(x1, X2, X0) f(x1, x2, X3, Xo)

f(0',10,0, 4, 2)
Pol (€5 u €50 U €5) I ¥4 2} 2} 2} @
£1000', 4,2,0)
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Cyclic loop conditions

f(xq, x1,X2) f(x0. X1, X2, X3)
SPRN N
Pol ((gj) [ Pol (@;) oo

f(x1, X2, Xo) f(x1,x2, X3, Xg)

f(x0, X1, Yo, V1. ¥2)
Pol (@6 V) @20 G} €15) 'f 2
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Cyclic loop conditions

Pol ((:%}) # 23 Bol (0@0> ’ Z(XOIX1’X2’ x3)

f(x1,x2, X3, Xg)

f(x0, X1, Yo, V1. ¥2)
Pol (@6 V) @20 G} €15) 'f 2
f(x1, X0, V1., ¥2. o)
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Cyclic loop conditions
PoI((E})#Zg Pol<°@°>#24

Pol (€6 U €p0 U €15) ¥ Z2,3
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Cyclic loop conditions

Pol ((g‘)) " 23 Pol (@) ¥4

Pol (€6 U €p0 U €15) ¥ 22,3

Pol(A) E Zp,,...p, iff foralle,,..., ¢, < Aexists €, - A such that

n

adivides lcm(a; ~ by, ..., an = by)
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Order

Pol(2A) E ¥
i
Pol(B) E &

T U € U Cig

B
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Order

Pol(20) E %2
ﬂ - e —
PO|(%) EX | (@jakub_oprsal

€ U € U &g

B
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Order

Pol()FE Pol(2) E $a-c

ﬂ iff ﬂ ol ) : )
PO|(%) EX Po|(%) E EALC | _—‘;ﬁ@_z oprsal
€5 Uy U E15 PO|(%) |f 336,20,15+

‘ iff 32205, 23,1015, 26,43

B 335,15/ 233,2,3
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Order

Pol()FE Pol(2) E $a-c
ﬂ iff ﬂ ol ) e
Pol(B) F = Pol(B) F Sa-¢ | S @jakub_oprsal

Pol(B) # 23515 X323

€5 U € U Cs5 \
‘ iff D205 231015 2643
B ~ |
26,20,15
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Order

Pol()FE Pol(2) E $a-c
ﬂ iff ﬂ ol ) e
Pol(B) F = Pol(B) F Sa-¢ | S @jakub_oprsal

Pol(B) ¥ 3515 Z3os
s U &y U 15

\ iff
B

2205
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Order

Pol()FE Pol(2) E $a-c
ﬂ iff ﬂ ol ) e
Pol(B) F = Pol(B) F Sa-¢ | S @jakub_oprsal

Pol(B) ¥  Xgs Y32
T W Ty U s

‘ iff 25
B
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Order

Pol(2A) E X i Pol(2l) F X4~ ¢ . Pol(2A) E 2p
1 iff 1 iff 1
Pol(B) E X Pol(B) EXa-¢ Pol(B) E Xp
Pol(B)# X35 3,2 Pol(B) #
g U &y U Ty
‘ i s i Y25  Yas  Yag

B
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Understanding Smooth
Digraphs

2235

PN

Y23 Y5 Y35
=, s o
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Understanding Smooth
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Understanding Smooth
Digraphs
P
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PN

Y23 Y5 Y35
2, s o

TU Dresden The return of the smooth digraphs modulo pp-constructability slide 7 of 8



Understanding Smooth
Digraphs
P
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Understanding Smooth
Digraphs

/N
X X

Cio Cis
¢

[ [

NI\

S uds 30 Cues C3uds
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Understanding Smooth
Digraphs
/N

(23 <3 Cs
NN
Cud; () Quls C3uds
N
2235
23 325 335
b} 3 N3
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Understanding Smooth
Digraphs

XN

G uds €30 Culs C3uls

N X

Cpulis Culs Cgulp
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Understanding Smooth
Digraphs

XN

G uds €30 Culs C3uls

N X
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XX

Ul Cpuls Cuds / | \
23 325 335
b} 3 N3

TU Dresden The return of the smooth digraphs modulo pp-constructability slide 7 of 8



Understanding Smooth
Digraphs

)

N/

Cpulis Cgulis Cguly

S5
Quls Cpuls Guds / | \
\ | / 23 T25 35
Ci5 U iU g ‘ >< >< ‘
E2 23 25
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Understanding Smooth
Digraphs

N/

Cpulis Cgulis Cguly

| X X B
Quls Couls Ul / ‘ \
\ | / Y23 Y25 35
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Understanding Smooth
Digraphs
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The following map is an isomorphism of posets where the order on the image
set is reverse inclusion:

Smooth Digraphs — 1ﬁn{prime cyclic loop conditions} u {all pclc}
[A] = {Zp | Pol(A) I Zp}
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The following map is an isomorphism of posets where the order on the image
set is reverse inclusion:

Smooth Digraphs — 1ﬁn{prime cyclic loop conditions} u {all pclc}
[A] = {Zp | Pol(A) I Zp}

N N

{22} {5}
{33, 22}
T uls {22,3,23122}
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*
£

.
The following me;p is an isomorphism of posets where the arder on the image
set is reverse inclusion: X

¥
S

Smooth Digraphs — 1ﬁn{prime cyclic loop conditions} u {all pclc}

/ [2] = {Zp | Pol(2) I Zp} i
] '
/ \ N
{22} {Zs}
\ / - N/
(%3}
€U, e oo {;2,3,23,22}
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Paper:
https://arxiv.org/abs/1906.05699
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