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Note

We assume the binding powers of the various operators decrease in this order: (-)" (exponenti-
ation)7 {+7 _}7 _|7 {:7 Z?S}? {v7 3}’ {/\7 \/}7 _>’ <_>’ =.

Solution

1. Consider the following program skeleton of mutual exclusion by a semaphore.

Program MuUx-SEM:
s : natural initially s =1

lp : loop forever do my : loop forever do
l1 : request(s); I my : request(s);
la : release(s); ma : release(s);

where

e request(s) 2 await s > 0 then s := s — 1 end

e release(s) Ssi=s+1

Please re-describe the program as a fair transition system (FTS) and specify its safety

and response properties in LTL.

Solution.

o V 2 {s:natural,m : {lo,l1,lo},m1 : {mg,m1,ma}}
° @éﬂozlo/\ﬁlsz/\8:1

e T2 {71, gy T1y s Tly» Tmg s Tma s Tms +» Whose transition relations are
pr:my=mo AT =T AS =5
pio o =loANmo=UL AN =sAm)=m
p, mo=UANs>0AT,=0As=s—1AT|=m
Pl Z7T0=l2/\8/=S+1/\7T11=7T1
Pmg T =mo AT =mi As =sAmy=mp

Py T =M1 AS>0AT =maAs =s—1Am,=m



Pm237T1:m2/\8/:8+1/\7r6:770

i \7 = {TloaTlgaTmoaTmz}

o C= {TlNTml}

The safety property satisfied by this model:

O(—(mp = la A1 = ma))

The response property satisfied by this model:

O(mo =11 — O(mo =12)) AO(m1 = my — O(m = ma))



