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Local consistency: only small, local and necessary changes,
does not waste resources = conservative

Linear equations: costly, ineffective (Gaussian elimination),

constantly invents something new that never works out
(more effective algorithms) & socialist

Fun fact: Finite-domain CSP solved by a combination
of local consistency and linear equations (Bulatov, Zhuk, 2017)
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Algorithm 4 Nonempty(R,i1,...,i;,8), p a Mal'cev term; R a compact representation of R < Q'Lﬁ ( (R ‘ l A“"
AIX"‘XA,.“SSA“X"‘XA‘*. P /
1: Set R' + R.

,while Tiy,...ix (R’) is not closed under p and R'NS =0 do

Pick ty,t5,t3 € R with m;, _;, (p(t1,t2,13)) & ™y, (R).
Set R’ «+ R'U {p(t1,t2,t3)}.

: if R'NS # 0 then
return any element of R’ N §. V'dur" (X2 Rn S or ¢
else

return §.

b




_ﬂ’\g a.(.ﬂr)'m £or' Mol 'tev CSPS[MS CP nales ]

Algorithm 4 Nonempty(R,iy,...,i;,S), p a Mal'cev term, R a compact representation of R < PQ/La ( lR ‘ ) l A‘*)

Ay x---xAp, S<A; x---x Ay, _ -
MY OERNS or @

Algorithm 5 Fix-values(R, ay,...,am), p a Mal'cev term, R a compact representation of R <
Ag X x An.
1: Set Ry + R.
2: for j from 1 to m do IZ\) - C.EZ, % RA("4=Q4)4.~.A(><J= Q))

if (j,a;,a;) ¢ Sig(R;—1) then

4 return {.

5 else

6 Set R; + {t}, where t € R;_; and the pair t,f witnesses the triple (j,a;,a;).
for all (i,a,b) € Sig(R;—1) with i > j do

SIS ¢, phe, 6 whesses
if t # 0 then
Set By BULt et )}

(-8 plt b, 4 - plack)B

12: return R.
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Algorithm 4 Nonempty(R,iy,...,i;,S), p a Mal'cev term, R a compact representation of R <

Ay

X"‘XAH,SSAH X"'xAl’k.

> Ge RN S or &

Algorithm 5 Fix-values(R,ay,...,

Ay

X +++ X An.

am), p a Mal'cev term, R a compact representation of R <

MCP\ O_e R/\X4=Q, o %

Algorithm 6 Next-beta(R,i1,...,ik,8), R a compact representation of R < Aj x --- x A,, § <

A,

X--'XA,',E.

1:
- -
3:

4
5
6:
7.
8:

Set R’ + 0.
for all (i,a,b) € Sig(R) do

R of RS or B

Set t, + Nonempty(R,iy,..., ik, 1,8 x {a}).

if t, # 0 then

Set t; < Nonempty(Fix-values(R, mi(ta),..., mi—1(ta)), i1, ..., ik, 1,8 x {b}).

if ty # 0 then
Set R’ + R'U {ta,1}.

return R'.

wtnesces @r @s\r*‘-‘ QE R’)S
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Algorithm 4 Nonempty(R,iy,...,i;,S), p a Mal'cev term, R a compact representation of R < PQ/La ( lR ‘ l Al*)

Ay x---x A, S<A; x-- xA
rmo B e RN S or @
Algorithm 5 Fix-values(R,ai,...,am,), p a Mal'cev term, R a compact representation of R < 'P ol (
YR, wm )
)

Ay X+ x Ap.
)CR 0_@ RAx=0, . O

Algorithm 6 Next-beta(R,iy,...,ix,S), R a compact representation of R < Aj; x --- x A,, 8 < ‘ﬂ ( lR\ lA\k)

Aj, X -+ X Ay,
CR f [QnS or B

Algorithm 7 Intersect(R,iy,...,ik,S), R a compact representation of R < Aj x --- x A,, S a
compact representation of § < A; x --- x Ay,

1: Let tp € R and tg € S be any tuples.

2: Set R « (Rx {ts})) U({tr} x S) CA1 x ---Ap x Ay x - x Ayy. CR C( RxS

3: for j < kdo

i SR e Next-beta(Risn+ .=, ).

5: return a minimal subset of m;__,(R’) which witnesses every triple (i,a,b) € Sig(m1__a(R')).
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Algorithm 4 Nonempty(R,iy,...,i;,S), p a Mal'cev term, R a compact representation of R <
Ay x---xAp, S<A; x---x A,

> Ge RN S or &

Algorithm 5 Fix-values(R,ai,...,am), p a Mal’cev term, R a compact representation of R <

Ay x -+ x Ap.

MCP\ O_e R/\X4=Q, o %

Algorithm 6 Next-beta(R,iy,...,i1x,S), R a compact representation of R < A; x --- x A,, § <

A;,

X -+ X Ay

R of RS or B

Algorithm 7 Intersect(R,iy,...,ix,S), R a compact representation of R < Aj x --- x A,, S a
compact representation of § < A; x -+ x Ay,

1

- W

: Let tp € R and tg € S be any tuples.

: for j < k do

Set R’  Next-beta(R',ij,n+j,=a, ).

: return a minimal subset of 71__»(R’) which witnesses every triple (i,a, b) € Sig(m

)
. Set R « (Rx {ts})U({tr} x S) CA1 x ---Ap x Ay x--- X Ay,. CR <¥ RxS C o@

RNS or ?’/

..... a(R)).
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