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Effectively Propositional Logic (EPR)
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Decidable satisfiability!
Expressive:

Linked lists [Itzhaky et al. 2014]
Software-defined networks [Ball et al. 2014]

o
o
e Parameterized distributed protocols [Padon et al. 2016]
o
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Interpolants
Given 4 and B such that

A /\ B is unsatisfiable

Find / such that

A — [ isvalid
I /\ B is unsatisfiable
I'isin shared vocabulary (4, B)

=<

—_— [

-



Restricted Logics for Invariants
[(Z)ANT(Z,7) — (T

is valid, or

I @) ANT(2,2) AN -I(Z)
IS unsat



Restricted Logics for Invariants

I @) ANT(&,2) — I(Z)
is valid, or

(@) 1, (i)

Is unsat




Restricted Logics for Invariants

I @) ANT(&,2) — I(Z)

is valid, or
() 7. 777
Is unsat

14*V*p decidable, but
V*d*p undecidable




Restricted Logics for Invariants

I @) ANT(&,2) — I(Z)

is valid, or
() 7. 777
Is unsat

14*V*p decidable, but
V*d*p undecidable

Bummer




Restricted Logics for Invariants

I @) ANT(&,2) — I(Z) 1. I-logic: T*¢
is valid, or 2. V-logic: V*p
3. AF-logic:
' (7 /\m boolean combinations of
is unsat 3 -logic and V -logic

ex:(3*p, \ V*0,) V V™o,
14*V*p decidable, but

V*d*p undecidable

Bummer
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Models and Diagrams

© = JaVvb. p(a, b)

Model ™M = @ Diagram
diag(m) = dcy, co.c1 #
b A pl(cr, c1)A=p(ea, o)
A plcr, e2)A=p(ea, c1)




Models and Diagrams

drag(m) = dcq, c9.¢1 #
A pler, er)A=pleg, ¢2)
A pler, e2)Aples, e1)
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e ReturningI:interpolant by construction
e Returning noneis sound:
diag(m) is the strongest 3 -logic formula that m models

_____ =% =*p /\ B stillsat
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EPR small model property: Som t diag(m_ )
O

AllEPR 4 have a bound & QQ
suchthatmr4 — dm

small’

<k A— \/  diag(m)
mEA:m|<k
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UITP: for V-Logic Interpolants
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%0, N\ Vo,
diag(my) A A I = dzag(ml) —diag(ms)

dzag m2 /

dzag m1 )A B
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Conclusion

UITP and BITP interpolate EPR formulae
UITP: sound/complete finding interpolantsin 3-and ¥V -logic

BITP: sound/rel.comp. finding interpolants in AF-logic




