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how can we temporarily introduce interference-free lemmas?



Problem 3: cores and trimming under interference




Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it
« if Cisaninput clause,itisinthe core



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core
« if Ciis a RUP clause, mark its antecedents



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core
« if Ciis a RUP clause, mark its antecedents

res



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards

« if Ciis not marked, skip it
« if Cisaninput clause,itisinthe core
« if Ciis a RUP clause, mark its antecedents

res

E, mark



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core

« if Ciis a RUP clause, mark its antecedents
o if Cisan SRclauseupono...?



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core

« if Ciis a RUP clause, mark its antecedents

« if Cisan SR clauseupono...?

marked



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core

« if Ciis a RUP clause, mark its antecedents

« if Cisan SR clauseupono...?

marked

for each marked D, 6(D) is a RUP clause over F|s = mark their antecedents



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core

« if Ciis a RUP clause, mark its antecedents

« if Cisan SR clauseupono...?

marked

for each marked D, 6(D) is a RUP clause over F|s = mark their antecedents



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core

« if Ciis a RUP clause, mark its antecedents

« if Cisan SR clauseupono...?

ewly
marked
marked

for each marked D, 6(D) is a RUP clause over F|s = mark their antecedents



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core

« if Ciis a RUP clause, mark its antecedents

« if Cisan SR clauseupono...?

for each marked D, 6(D) is a RUP clause over F|s = mark their antecedents



Problem 3: cores and trimming under interference

mark the empty clause and proceed backwards
« if Ciis not marked, skip it

« if Cisaninput clause,itisinthe core

« if Ciis a RUP clause, mark its antecedents

« if Cisan SR clauseupono...?

for each marked D, 6(D) is a RUP clause over F|s = mark their antecedents



Problem 3: cores and trimming under interference

Generating an unsatisfiable core from a proof

mark the empty clause and proceed backwards
« if Ciis not marked, skip it
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( N

can we do better

than this fixpoint
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for each marked D, 6(D) is a RUP clause over F|s = mark their antecedents
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Substitution redundancy

CNF formula
clause

atomic substitution

Cisa
« the clause o(C) is a tautology

« foreach clause D € F, the clause C v (D) is a RUP clause over F

clause over Fupon o whenever:

if Ciis an SR clause over Fupon o,then F=,,; FAC

if a model of Ffalsifies C, then o transforms that model into
amodelof FA C.

this is reasoning without loss of generality!

can we relax the conditions for SR?
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IEV( :—Q).F iff Io(c:—Q)EF

if Cis an SR clause over Fupon o, then FE V(o :— C).FAC

VD € F, c(C)isa
CV o(D)isRUPover F tautology

VD € F,
FE CVo(D) put a pin on this

VD € F,

= F, VD € F,
FAC E o(D) FACED FACI=0'(C) FACI=C
VDeF, V distributes across A

FE V(o - C). D—»(Fl: V(o - €). FAC)(—(FF V(o - O). c]

Interference is the same as deriving V(o :— C).DforeachD € FAC

lots of details about mutation logic
+ a DAG-shaped proof system for interference!
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FAC E o(C) FACEC
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FACE o(D)

V distributes across A

(FE V(o = €). \AA C)+—FE V(o - ©).C)

VD e F\4, _
FE V(o :— C).D

AclauseCisa clause upon o over F
modulo A4 if, for all clauses D € F\ A A C, the clause C v 6(D) is a RUP clause
over F.

if Ciis a WSR clause over Fmodulo 4 upon o, then
FEV(e :(—= C).FA\AAC
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Swapping pigeons, finally

The pigeonhole problem PHP(n)

L Can we fit n pigeons into n — 1 holes?

« w.l.o.g. pigeon lisnotinholen —1
otherwise swap pigeons 1 and n

introduce C = py(,_;, as WSR clause upon ¢

6 ={P1; = Pnss Pnr ™ P1, - 1 <17 <n}

p;» pigeoniisinholer

Pilv"'VPi(n—l) for 1 <i<n
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Interference-free lemmas, finally

(a form of iterated resolution + subsumption)
derive as RUP

log deletion
learn C
delete C
FEC i: L,
i: L,
SaT ) | L, all clauses in o(F)
ver — i: C [o] are RUP clauses
solver
d: Ly over FAL, AL,A L,
. d: L,
insert C ) d: L,
F=, FAC
insert proof fragment if FlC‘ E O'(F)

Cisan SRclause if 6(C) is a tautology and
all clauses in o(F) are RUP clauses over F|s

we also need o(L),6(L,),c(L3)to be RUPsover FA L{ ALy A Ly
... which might need extra lemmas themselves...
... andsoon...
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Cores and trimming under interference, finally

Generating an unsatisfiable core from a proof
mark the empty clause and proceed backwards
« if Ciis not marked, skip it
« if Cisaninput clause,itisinthe core
« if Ciis a RUP clause, mark its antecedents
« if Cisan SR clause upono...?

a

for each marked D, (D) is a RUP clause over F|s =

can we do better
than this fixpoint
computation?

mark their antecedents
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