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Example (Non-Linear Arithmetic (NIA))
Ja3b((b+b>3xb)V(b>—a))A(axa=2) arsv2,brs —1

e SMT-solver for (ir)rational quantifier-free non-linear arithmetic
e domains N, Z, Q, 'R" (a+ bv/2)

e developed at Computational Logic group, Innsbruck

matrix

Tl constraints MiniSmt MiniSat

interpretation
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¢
bit-blasting
Pp
UNSAT (¢p)
MiniSat
o UNSAT(¢) or

e too few bits

SAT (¢) 7
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L

¢ = a+b=3
~> [a1, a0] + [b1, bo] = [T, T] ... guess bit-length 2 for a. b
~ a1, ag] + [b1, bo] = [s2, 51, %0] A [$2, 51, %] = [L, T, T]

¢p = (S0 <> ap ® bo) A (c1 <> ap A bp) A
(stecadbhda)N(ae(aaAb)V(aaAa)V(biAa))A
(22 ) A
(so—=T)A(s1 = T)A(s2 < 1)

~» CNF
~ SAT (¢p)

v SAT(9), {a+3,b— 0}
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¢

initial bit-blasting

®p different SAT encoding

SAT(¢) UNSAT ()
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L
Unsatisfiable Core Cs,

e unsatisfiable core is unsatisfiable subset of clauses
e we are only interested in variables occurring in core

e if UNSAT (¢) — extract unsatisfiable core
MiniSat X, PicoSat v/

Refine SAT encoding

use Cy4 to increase the bit-length of some variables
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T
Example I: a4+2 > 6

¢ = a+2>6
s [31, ao] + [T,J_] > [T,T, J_]
~ [al, ao] + [T,J_] = [52,51,50] A [52,51750] > [T,T,J_] ARER

~ ¢p
~ UNSAT (¢p), Cy, = {a1, 52,51}

(b ~ [327 a1, aO] + [T7 J—] > [T7 T7 J-]
~ [32, ai, aO] + [—L7 T7 —L] — [53a527 51750] A
[s3,52,51,5] > [L, T, T, L]A-
/
~s ¢p
> SAT(QZ)"D)
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Example ll: a>b>c>0Ad=1

¢ :=a>bANb>cANc=20AnNd=1
~ [a0] > [bo] A [bo] > [co] A [co] = [L] A [do] = [T]

—~ ¢y
~ UNSAT (). Cs,
~ €y = {b}

x € Cy4: find parent boolean connective, take all its arithmetic
variables, increase their bit-length used in the encoding

¢ ~> [a1, a0] > [b1, bo] A [b1, bo] > [c1, 0] A [c1, c0] = [L] A [do] =[T]
~ @
~ SAT(¢,,)
~ SAT(¢), {a—3,b+— 2,c— 0}
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Experimental Results
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Thank you for your attention
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