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Many approaches
Graph-based for difference logic:  a ςb ¢3

Fourier-Motzkinelimination:

Standard Simplex

General Form Simplex



Very useful in practice!

Most arithmetical constraints in software 
verification/analysis are in this fragment.

x := x + 1

x1 = x0 + 1

x1 - x0¢1, x0 - x1¢-1   





Chasing negative cycles!

Algorithms based on Bellman-Ford (O(mn)).



Many solvers (e.g., ICS, Simplify) are based on the Standard Simplex.

a - d + 2e = 3

b - d         = 1

c + d - e = -1
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basic (or dependent) 
variables
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We say a,b,care the 
basic (or dependent) 
variables

We say d,eare the 
non-basic (or non-
dependent) variables.



Incrementality: add/remove equations

Slow backtracking

No theory propagation



Simplex General Form

Algorithm based on the dual simplex

Non redundant proofs

Efficient backtracking

Efficient theory propagation

Support for string inequalities: t > 0

Preprocessing step

Integer problems: 
Gomorycuts,  Branch & Bound, GCD test





s1¹x + y,    s2¹x + 2y



s1¹x + y,    s2¹x + 2y

s1 = x + y,    

s2 = x + 2y




