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Introduction \

The paper focuses on solving a general form of nonlinear integer
arithmetic constraint: (SMT(QF _NIA)). It is the boolean combination (logic
operators: A,V,—) of nonlinear integer arithmetic constraints, involving
equations and inequalities. As they often appear in software/hardware
verification and analysis, a practical algorithm for the problem is still highly

\d\esirable.
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Heuristics for obtaining a proper search boX Aigorithm 1 Greedy Addition (GA)

Input : X: a set of bit vectors.
Multiplication Adaptation: By, = max(f — [am],L);  Output: z: the resulting bit vector.
Distinct Graph: Wy (x) = [log,(deg(x) + 1)];

max|c;| 1: while Size of X > 1 do
Coefficient Matching: Wy, (x) = log, A -1 2. 3,1 «the two bit-vectors with smallest bit-widths.
19 3. remove s and t from X.
Clip: W(x) = min(K, maX(WDG (x), Wey (x))) : # yes+tandaddyintoX.
#(W(x)=w) 5. end while
et 7. return z.

Byo = max(iw|p(w) >y} U{0}).

Optimal bit-vector addition algorithm (Greedy Addition)

Theorem 1: Given a set of bit vectors X, B(X, GA) is minimal for a successive addition on X.
Theorem 2. For a successive addition on X, Algorithm 1 will produce a resulting bit vector z with
the smallest bit-width.

_ Experiments :
* We compare other state-of-the-art SMT solvers: APROVE,CVCS5,

MATHSAT, YICESZ2 and Z3. The experiments show the advantages both
INn solving ability and speed.
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