
RECAP A e e-structure Be estructure

A pp-interpretation of dimension d B in Al is a

partial surjection I
: All- B s .

t
.

for every relation R in B defined by on atomico-formula

o of ority k ,

I CR) = ECai ...., ale ...,
a
...., a) I(ICa

, ..., edl..., I Ce ,

"

, ...,
a) -RBY

has a pp-definition I in Al
.

-
-

we have a domain formula TI given by I "[T) (. .. dom (I))
.

I is FULL if

REBY is pp-def in B iff I "CR) is pp-definable .

=

Al and BB are pp-bi-interpretable if I :Al-B and J : B* -> Al

are interpretations AND 10] and Jo I are pp-homotopic
Ci

.
e . {I0J (n) = 1dB(y)3 and { Jo1 (5) = IdA(n)] are pp-dof in Bends)



53 .
5 BINARY SIGNATURES & DUAL ENCODING

Ar
-

: K is pp-6 : -interpretable with B in a binary signature
-

A dta full power of K is a structure

DOMAN -D is an-
: d ad S. t . Idpd

: 44 ed
- -

full d-dimpp-int . of Din K

OBS-
-Lis : = ECCu ..... d) , by , ... yd)) / x= = Yy] ispp-dof in D

-

-pp-dof in &4+ fullnoss of Idad

-PP-dof in K

R of orty K d
f

R = = [Ca . ... ed)/C . . .
. an)=R3 is pp-dof in D

pp-6 : -int with full powers Dis a dtu full power of D , tron
D and & are pp-6 : -interpretable .



· 4 with maximal arity m
.

Let d = m
.

B = K2d] with domein (d and the following relations

BINARY

Eis : = {(u ..... d) , by , ... yd))(xi = y5]
UNARY R
er
R. of orts Rid R = = [Ca . ... ed)/( . ...

an) = R3

DUAL ENCODING K(] is a full power of K .

- If & is fin .
Gdd ton so is &(

- AgeCD) =
Forbem(F) for F finte we an compute

in poly fimd wrtIF1 F s .
t

. Age(KId]) = Ford
-"(F)

.

Proof-
Id : Q

* -ed is ~ pp-int of ded of 42 in G
.

it
: Dd-4 is & 1-dim pp-int . of 4 in Da

.

by Lemma 2. 4
.

& it is sufficient to prove Id and is gre a pp-biint .

to deduce fullness .

- R
so any strc . K of max erity m is op-bint with a binery it



5 3 . d pp- construct
: ans

C a class of structures

H(e) structs hom of to DEC
.

CCC) structure obtained by expanding B = C by
fin many singleton rels isolating 6 eB whose Aut (B) - orbit

is pp-dof in B
.

PinCC) full finite powers of DEC

Red (C) pp-reducts of =C

ICC) Pp-interpretable from structures from 2 .

:- Red (Pr (C)) <I(C)
- I(I(()) = I(2)

-(c(a)) = c(C)



BARTO ,
OPRSAL , PINSKER I a dess of structures

.

Let & be two smallest class containing &and closed

under H
,
C and I .

D = HRed P (C) = HICC)

If Al-HRed PENCB) wo say Al is pp-constructible in 1B
.

(B , c) - HICB) B ceB s -t . Art (B)-ord of c is pp-dof .

& = = (B
, )

= HI(B)
S =Ec3

t : 0 the arbt of c under Art (B) 4 is twe pp-dof .

we give a 2-dim pp-int in I of a structure Al with same long as K

and domain B x 0

I : B - Bx0 Domin is IBXO and I is just two identify an BTO

-A

④ RA = = G Cla ,
b . ) ,

- . .

,
(an

,
bu)) - Bx0 / (a .... am) -R 6 = - - -

= br 03

⑧ SA: = {(a, a) (a = 03



④ RA = = G Cla ,
b . ) ,

- . .

,
(an

,
bu)) - Bx0 / (a .... am) -R 6 = - - -

= br 03

⑧ SA: = {(a, a) (a = 03

: A and & are hom equire

g : D
- Al a + (a

, c)

a + R =
RB (Ca , c) ,

. . .

,
can ,
c) -RA

S = Ec3 by 8 (,) - SA
-

be0 <beAut(B) s
.
t

. <b(b) =c .
Set h(a , b) = Xp(a)

h:A - 4

E(Can ,
6) , .

.

., (an, 6)) -RA . h(E) =,
xx(am))

(a .... ac) ERP= R and Go preserves RB tR!

S : For at O St(e
, a)

h(2, a) = xa(e) = c - [c3 = S4
E



I (B) = H Rod P (IB(

Rof : 4 with a d-den pp-int I in B

Taue Da da full pu of B .

Defre D on Bd as follows :

For Ret I-(R) to 60 As int
.

in D

ID = Red(D) :

IIBd-D
-

I
- CR) s 5- -

-
- Rpp-dot

pp-dof ↳
=> IB = ID

Id
ICR) is pp-dof in C

&carso Id is Fuch int .

- -

ChAM-Dis hom 29 .
to &

f : DD'- 4 extending I V
id

9 : 4->ID' s .

t
. fog = Ide V ⑰



MORE USEFUL CORRESPONDENCES

⑧(B,
c) -> HI(B)

① I (B) = #Rod PEn (1)
② HH(C) = H(C)

⑤ Red Red (C) = Red(C)

④ PinRed (e) Red Pr(C)

⑤ HRed H Red (C) = HRedCe)

⑧ P H(2) 1 HRed Pa()
⑦ ↑E p (C) = Pf(e)



MORE USEFUL CORRESPONDENCES

⑧(B,
c) -> HI(B)

D = HRedPh(C) = HICC) ① I(B) = #Rod Pin (1)
② HH(C) = H(C)

Roof : HRedP(C) HICC) ER ⑤ Red Red (C) = Red(C)

④ PinRed (C) Red Pr (C)
-

closed under H
,

c and I &C ...

⑤ HRed H Red (C) = HRedCe)

⑧ P H(2) 1 HRed Pa()

⑰UNDE I : ⑦ TE P (C) = Pfice)

I CHRedPECC) HRedPEY H Rod P(C)
④ +⑥ ⑧

p⑧HRed H Rad PIn Rad PINCC) < HRed HRod Fin =
HRedPYC

↳8 -A
⑤

SWAP

-UNDERC :
⑧

C H Red PECC) < HI H Red Pr (e) C HH Red PfCC) I HRodPfn-

-

V ⑫

kz -HICB) -> BB has e fr · sign - reduct which is NP-hard

-I
: Ks 4 HI(B) -> CSP(B) -P.


