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Exam 1

P r10:} (P ri0,]
PLAPy} 11O AOsf

Prove that rule {conj} is sound {conj}

Exam 2

Show that the following rule for assignment is not sound

{P} x :=a {Plal/x]}



Exam 3

Prove that rule [conj] iIs unsound

Pl rle: Q] [P]rle: Q]
[PiAP)rle: O AQ]

Exam 4

Is this “mixed” HL+IL inference rule valid ?

[conj]

[P A b] clok: P
{P} while bdo c{PA-b}



Exam 5

Sign” -
Consider the abstract domain Sign’ in the figure
1. Define the corresponding o and 7. / \
2. Does it admit a complete abstract multiplication?
3. If not, can you add some .abs.tract elements .tO Sign’ so that

a complete abstract multiplication can be designed?



Is the bca of f : Z — Z below complete on the Interval domain?

X if x < 10

Jx) =
10  Otherwise




Let C £ ¢@(2*) be the domain of sets of strings over a (finite) alphabet .
Let the abstract domain be A £ ¢(X). Assuming | X | > 2:

1. Define suitable a and y and prove that they form a Galois Insertion.

2. Lift the concrete operation - of string concatenation to sets of string.

3. Define its best correct approximation.

4. Prove whether the previously defined abstract operation is complete.



LCL Exam 8

Prove that [conj] is unsound for LCL

—AlP ] 7 [Ql] —ALP5 | 7 [Qz]

S P AP IO AO oo

Exam 9

Show that the following rule is not sound

—4 | P] x := nondet() [P|v/x]]



Exam 10

Can you find a derivation for the LCL triple

Fsignt [X > 0] x:=x+1;x:=x—1[x>0]

repairing the domain if necessary?



SIL

Exam 11

Find a derivation for the SIL triple
(true)) iIf x > y then z :=x else z := y (z = max(x, y)))

Exam 12

Prove or disprove the validity of the following axiom in SIL

(P) (b)? (PAD)



Exam 13

Consider the imprecise list segment definition below
iIs(a;,a,) = (a; = a, Aemp) V (Iv. a; = v*Is(v, a,))

Prove that ils(a, a,) # Is(a,, a,) by finding a state that
distinguishes Is(11,11) fromils(11,11)



Exam 14

Complete the following derivations, if possible

{P*x+— | [x]:=11{P*77}
{true} [x] :=11{77}

{P*x— | free(x) {77}
{true} free(x) {77}



ISL

Exam 15

Can we derive the following ISL triple ?
I x — 1] free(x);x := alloc() [ok : x — 2]




Exam 16

Prove the SepSIL triple ((p — nil * true)) ¢ (i = 0)) where
c=2i:=0;qg:=%p;while(@#ni)do{ g:=*q;i:=i+1)



