Lecture 12 - March 2

Model Checking

Path Satisfaction: Nested LTL Operators
F ¢1= FG ¢2



Nesting “Global” and "Future” in LTL Formulas
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Each path T starting with s is s.t. if even’ruall@ holds on T,
then ¢2 eventually holds on 1T continuously.

Q. Formulate the above nested pattern of LTL operators.
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Q. How to prove ’rhe above nested pattern of LTL operators?
sidev all path petteds
Q. ow ’ro dlsprove he above nested pattern of LTL operators?
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Exercise: What if we change the LHS to s:?
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Lab2 Solution: getAllSuffixes (V2: Tuple of Tuples)

———————————————————————————— MODULE getAllSuffixes_v2 ---------=--mommmmmm oo
EXTENDS Integers, Sequences, TLC, L? kﬂSfCAfS

CONSTANT 1input -mpnt voaré wtl

ASSUME Len(input) > @ |npu1-; [23, 46, 69]
(*

--algorithm getAllSuffixes_v2 { result:

variable result = input, postfixSoFar = <<>>, i = Len(input) - 1;

{ outpats watl Lo ' vartlips [[23, 46, 69],
postfixSoFar := <‘<input[Len(input);>->; a A [46 69]
result[iLen(input)] := postfixSoFar; ’ ’
while (i > 0) {

postfixSoFar := <<input[i]>> \\o postfixSoFar; [69]]
result[i] := postfixSoFar;

/a i =1 i)

B

assert \A j \in 1..Len(Cinput): Len(result[j]) = Len(input) - j + 1;
assert\A/j \in 1..Len(result): "\A 'k \in 1..Len(Cresult[j]): result[jl[k] = input[j - 1 + k1);



EXTENDS Integers,

CONSTANT input

ASSUME Len(input) > @

(*

--algorithm getAllSuffixes_v2 {
variable result =

Sequences, TLC

assert \A j \in'l..Len(résult): (\A k \in 1..Len(Cresult[jd): result[j][k] =

MODULE getAllSuffixes_v2

input, postfixSoFar =

<<input[i]>> \o postfixSoFar;

{
postfixSoFar := <<input[Len(input)]>>;
result[Len(input)] := postfixSoFar;
while (i > 0) {
postfixSoFar :=
result[i] := postfixSoFar;
i:=1-1;
};
assert \A j \in 1..Len(input):
}
}
*)

VN (o (3

: 2
input: [23, 46, 69]

result:
[23 46 69],

146, 69),
-[69]]

fo

Len(input) - j + 1;

<<>>, 1 = Len(input) - 1
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Len(resultli1) =

input[j - 1
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Lab2 Solution: getRightshifts B> 1

~

------------------------------- MODULE getRightShifts --------

EXTENDS Integers, Naturals, Sequences, T
CONSTANT input, n Ir. B
ASSUME /\ Len(input) > @ —
/\N'n>=20 F?’
e
& “:
--algorithm getRightShifts { &, e'
variable result = input, (nos{= n % Len(t number of shifts *)ii = 1; m&!‘(’ O‘tf‘z“l_(:_
{ —
while (i <= Len(input)) { 2
if (((i + Len(input)) - nos) % Len(input) = @) { tz.
result[i] := input[Len(input)];

} else { 2 3

result[i] := input[((i + Len(input)) - nos) % Len(input)];

A > \ >4 %3

1 —
\* version 1 of postcondition: for each index in the result, what is the corresponding index in the input?
assert \A j \in 1..Len(result): IF ((j + Len(result)) - (n ¥ Len(result))) % Len(result) = 0
THEN result[j] = input[Len(input)]
ELSE result[j] = input[((j + Len(input)) - (n % Len(input))) % Len(input)];
\* version 2 of postcondition: for each index in the input, what is the corresponding index in the result?
assert \A j \in 1..Len(Cinput){ IF (j +'(n % Len(input))) % Len(input) = 0

THEN \result[LenCinput)] = input[j]
ELSE Jresylt[((j + (n % Len(input))) % Len(input))] = input[j]; ‘
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