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Top-Down Knowledge Compiler

182’3

Results on a Modification of D4

F a CNF formula

Knowledge compiler

D: (hopefully small) data
structure representing the sat-
isfying assignments of F
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Can we trust the compilation procedure?

Can we check whether the constructed data structure represents the input CNF
formula? coNP-hard for most interesting data structures

F: CNF formula

Compiles

A 4

D: data structure represent-

ing the satisfying assignments of
F

C': a proof that D and F
are equivalent

Using C, one can check in time polynomial in |C'|, |D| and | F’| whether D represents
F.

e Based on exhaustive DPLL: F' = (z A Flz =0]) V (-2 A Flo = 1])
e Detect independent formulas F' = F} A F, with var(Fy) Nvar(F5)
e Oracle call to SAT-solver:

— Avoid UNSAT branches.

— Use learnt clauses to discover unit propagation earlier
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Compiling F' = (mzV-y) A(xVz)A(xVw)A(—xVyVw)into a Decision-DNNF
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To check for equivalence, we can replay the computation... but we
need to record more than the Decision-DNNF circuit.

Certifiable Decision-DNNF

A certifiable Decision-DNNF circuit:

e A Decision-DNNF circuit

o A set of learnt clauses

e For each gate v, a canonical father e(v)

Intuitively, the canonical father records the order of gates creations by the solver

F=(—zV-y AxVz)A
(xVaVw)A(xV-oaVw)A
(rzVyVaVw)A(—xVyV-aVuw)
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Decision-DNNF

Decision-DNNF
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certifiable Decision-DNNF + certification
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