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Note. Let us denote (integer) linear arithmetic formulas by F and G.

Exercise 3.1. Consider the definiton of the more function.
more(F) = /\{G € Predicates | F = G}

Let Predicates = {x > 0,2+ 5>y, z<z,y > z,2 <y,z <y,y > x}. Compute
the result of applying more to the following formulas.

l.z=1Ve>0Az>1
2.2 +3>y+4A2>0
z+2<zNhNzx+1<y—-3

Jzax<z—1Ny>z+1

oo W

r—2<y+3ANz+1<zVy<z—1Az+1<y

Exercise 3.2. Prove that the symbolic post operator distributes over disjunc-
tion, i.e. prove that the following proposition holds.

post(p,F Vv G) = post(p, F) V post(p, G)

Exercise 3.3. Consider the following source code fragment.

assume(x <= y);
while (x <= y) x++;

A simplified model for the fragment is the program P = (X, pe, T, @init, Perr)
where

o X ={z,9}
b T:{f707~-~7p2}

® Yinit = (P¢ = linit)



o Verr = (pe = lepr)

e po=pc=limu Apd =lh Nz <yAa'=zANy =y)
ep=pc=LApd =hAhz<yAa =xz+1AYy =y)
e pp=(pec=lLApc =l Nx>y+1Na" =a Ny =y)

Argue why the Forward-Symbolic-Reachability (FSR) algorithm does not
terminate on P.

Exercise 3.4. Consider the following source code fragment.

while (x <= y) x++;
assert(x >=y + 1);

A simplified model for the fragment is the program P = (X, pe, T, @init, Perr)
where

o X ={z,y}
T ={p1,...,pa}

Yinit = (pc =11)

® Yerr = (pC=lerr)
pr=@c=lLApd =l A =z+1AYy =y)

e po=(pc=lApd =lbhNz>yAx =z Ny =y)

e p3=(pc=lbApd =lgy ANz >y+1 Nz =a Ay =y)

e pp=c=lbApd =lgr Ne<y+1A2 =xzAy =y)

Does FSR terminate on P? In that case, is the assertion in the source code
violated?



