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Tutorials for Decision Procedures
Exercise sheet 11

Exercise 1: Correctness of the Decision Procedure for 7%

Let I be an interpretation. Prove for F[i| : expr; < expry that [ |= F[i] — F[t], where
i = (i1,...,1,) and £ is the vector t = (t,...,t,) € Z" with as[ty] = projz(ix) (in the
notation of the book ¢ = proj,(i)). Each expression expry s is either a universal variable
i or a pexpr. Note that Z contains all pexpr and that

projs(j) = {max{oq[t] |teZ A at] < aglj]} if for some t € Z: agft] < agl]

min{a;[t] |t € T} otherwise

Exercise 2: Decision Procedure for 77
Check validity of the formulae

(a) sorted(a,l,u) — partitioned(a,t,k,k,u)
(b) sorted(a,l,k) N sorted(a,k,u) — sorted(a,¥,u)
where sorted and partitioned are defined as usual:
sorted(a,l,u) . Vi, j. L <i<j<u — ali] <alj]
partitioned(a, b1, uy, o, us) : Vi, j. b < i <ug Aly < j<uy — afi] <alj]

Exercise 3: Nelson-Oppen
Apply the deterministic version of Nelson-Oppen to the following T¢ U Tp-formulae:

(@) z+y=2 A f(2)=z+y A f(flz+y) # 2

(b) glz+y,2) = flg(z,y)) Na+z=yAz>0Az >y Ag(z,z) =2 A f(z) # g(2z,0)



