Lecture 11 - February 10

Lab2 Solution Walkthrough,
Model Checking

Generalizing rounds, Function, Macro
Postconditions: getAllSuffixes
LTL Grammar: Top-Down Derivation



Announcements/Reminders

¢ ProgTest1 this Thursday during the lab session
+ Please arrange your commute accordingly.
+ Test will only be canceled if the university is closed.
e Practice Test questions and solutions released
e Labl and Lab2 solutions released
e Office Hours: 3pm to 4pm, Mon/Tue/Wed/Thu
e TA contact information (on-demand for labs) on eClass



(*
——algorithm decideRPSGameResult {

Lab2 Solution: b g, e, e,
d od R R 1_ ﬁﬁ;:fatl)znésﬁo;Bygléyeil}’

ecideRPSGameResul e LAYer?
p2win = FALSE,

(Generalizing # of Rounds) tie = Fase

rounds = 2;

while(i <= rounds){
if (plrl = "R" /\ p2rl = "P"){
numOfRoundsWonByPlayer2 := numOfRoundsWonByPlayer2 + 1;
i
else if (plrl = "R" /\ p2rl = "S"){
numOfRoundsWonByPlayerl := numOfRoundsWonByPlayerl + 1;
i H

. /* Consider cases where plrl = "P" and plrl = "S" %/
\* Get prepared for the next round.

choose_pl_next: with (x \in {"R", "P", "S"}) {

plri- = X3
Sﬂ\ choose _p2_next: with (x \in {"R", "P", "S"}) {
ﬁn( p2c& 1=) X;

1:=1i+1;
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if (numOfRoundsWonByPlayerl = numOfRoundsWonByPlayer2){

,{k Yﬂ N tie := TRUE;

else if (numOfRoundsWonByPlayerl > numOfRoundsWonByPlayer2){
plwin := TRUE;

+;
else {

p2win := TRUE;
+i



Lab2 Solution:
decideRPSGameResult
(Postcondition)

2

CONSTANT( rounds
(x ——algorithm decide

PSGame {
n

variables Y
5 - R
& pl \in [1..rounds(-> {"R" "P" "S"}],
m( T == LR, TR ) P e
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tie = 0;
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while (i <= ounds) {
it - Ry
2[1] = IIPII) {

roundsWonByP2 := roundsWonByP2 + 1;
} else if (p2[i] = "S") {
roundsWonByP1 := roundsWonByP1l + 1;
b
}
/* Consider p1[i] = "P" or p1[i] = "S"

1:i=1+1;
b

/* Set plwin, p2win, tie w.r.t. roundsWonByP1l, roundsWonByP2.

\* Assert consistency among variables.
assert
/\ roundsWonByP1 > roundsWonByP2 => (
/\ plwin =1
/\ p2win = 0@
/\ tie = 0)
/* Also consider _ < _ and _ =

/;‘M/ 1/&41’
\* Verify the correctness of win deciqgions. qd/ /’

asserthumberOfWins(pl, p2)| =|roundsWonByP1 ,'
asserZNumBerO?WmsipZ, p15 = roundsWonByP2; 4”4%
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Lab2 Solution: getAllSuffixes_v3 (1)

MODULE getAllSuffixes_v3

E)é;g?gz_rlptegirs, Sequences, TLC MM / 2 5
inpu -
ASSUME Len(input) > @ input: [23, 46, 69]
(*
——algorithm getAllSuffixes_v3 { result: ﬁ(/&?‘
variable result = input, postfixSoFar = <<>>, i = Len(input) - 1;
‘ tfixSoF input [Len(input)] at® [[23, 46, 69],
postfixSoFar := <<input[Len(input)]>>;
result[Len(input)] := postfixSoFar; M&fw [461 69]' >
while (i > 0) {
_ postfixSoFar := <<input[i]>>|\o|postfixSoFar; 69
YCX) \ Sresulthl :=_postfixSoFar; [ ]] S
le{\(. ) ) =1i-1;
MG AP, . I
assert \A(j \in 1..Len(input): | Len(result[j])|= Len(input) -(j + 1;

assert \A j \in 1..Len(result): (NA kK \1n I..LCen(result[jl): result[j]l[k] = inputl[j - 1 + kl);
}
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MODULE getAllSuffixes_v3
EXTENDS Integers, Sequences, TLC
CONSTANT input

ASSUME Len(input) > © input: [23, 46, 69]
(*
——algorithm getAllSuffixes_v3 { result:
variable result = input, postfixSoFar = <<>>, i = Len(input) - 1;
{ . Len ’ 23, 46, 69],
postfixSoFar := <<input[Len(input)]>>; - < . 7
result[Len(input)] := postfixSoFar; d+k 2'('{"3 _‘_,? 46, 69]’

while (i > @) { <. -
postfixSoFar :=|[<<input[i]>>| \o [postTixpoFar A k =242:
result[i] := postfleoFar,‘L )

N i=1i-1; {P q(‘Mf Z\faf‘&’? d‘f‘k-'l ' 27

assert \A j \in 1. Len(1nput) Len(result[ﬁ{) = Len(input) - j + 1;
assert \A(j \in 1..Len(result): (\A k \in 1.\Len(result[jl): result[j][k] = inputllj - 1 + k
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LTL Syntax: Context-Free Grammar

i
[ true W A

]
[ false ]

[ propositional atom ]
[ logical negation ]

[ logical conjunction ]
[ logical disjunction ]
[ logical implication |

[ some Future state |

[ @all future states (Globally) ]
[Until ]

[ Weak—until ]

[ Release ]




[ true ]

[ false ]

[ propositional atom ]
[ logical negation ]

[ logical conjunction ]
[ logical disjunction ]
[ logical implication ]
]

]

) ]

]

]

]
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[ neXt state
[ some Future state
[ all future states (Globally)
[Until
[ Weak-until
[ Release




