Models of Computation

Endterm Exam on May 29, 2012

Exercise 1 (7)

Given any monotone function f: N, — N, prove that f1ly, = f(fLn1).
Now, given the closed, well typed HOFL term rec x.t : int, prove that its denotational semantics
is either Ly, or [t]p[d/z], independent of d.

Exercise 2 (8)

Prove in CCS by rule induction that P(p % ¢) wf o (p) 2w ®(q) for every permutation ® of

free names (restricted names are bound and a-convertible, namely they are not free). Notice

that, since permutations form a group, we also have that ®(p) ) ®(q) implies p % ¢. Finally,
prove that p[®] ~ ®(p), where _[®] is a CCS construct, while ®(_) is a permutation operation.

Exercise 3 (7)

Prove that in the m-calculus !p ~, p|!p. Consider then the alternative definition:

pSq
'p S5 Up|q

and prove in detail that for p = ((y)Ty.nil) + x(z).nil we have !'p %5 p|'p.

Exercise 4 (8)

Define formally the notion of bisimulation /bisimilarity for simple Segala automata. Then apply
the partition refinement algorithm to the automaton below to check which are the bisimilar
states.




ﬁ’g»’?dﬁ%@ 2 2 %25’ 240{2/ |

Tuerevie, A
Mmot"mmi’d aj Kf L/i// 7&/,] 'S d%i,:wsz a

wy el {05, )
/}/M,{,g J(_L)« Y ;[:\__‘ L{bé}kg "0‘*;( Gf }u‘}?;;&/
fow , §  A(L)=L e J[ (m} =)=l
wlote 7= n,) How va, flc)=u

pukiontie f(u) <f(f(1) = ()=

Lokus cwpulic | "@%"b’ﬂf = fx id. ""ﬂf)jﬂ |

OI\O:-‘L/\Q 0{ [ jP 7/”—1 1 0{ M we ave .{faw:,
L}fé,,wujiif_; }'m@m&{ ZQ/T’ (ﬁwclqau\. AA 3?{’ /P[dﬁé]

w&,bdu U "nm_,z.af“zvm) \5 cowxm
e Mé(bé (\d’ :\J %%j} 0? ‘"”f E '/';; i# f'"h{ {;‘/}4/5 )

=ol,
Hwy o, a7 qﬁm[wml‘ v zLO(wA Lw-“—tj@r@v\d 729 ﬁ(

s a checke, yielle T ol A tﬁ,,,f,,,_é s 4 chede o
i) e Wag i+ comol be Lopor W 20

s f{_',s, )



©
&



e P Z vee WP /g,]? ,ff; ‘3

(ﬁf’ips"{z:‘ea,j G by Uia %6 gﬁ( W;C”)L 47 D)/Vj gé)}

V(/Q}W,o D ¢ 19 M"WT{? bae g ha WJ

;
i Py S
L,

fzéfui il &/{*?t ;410 @P/)Q/)f m )(,, wszf,/w‘
qa  Jorece to §d daiahie

pl]~ blF)  comntter e LOR

} r 1=, ‘““»I
A T ’ g } i - - /t ]
1} H%z&)[_,‘z) 3/ {F}{;/?Q%y@ig,j’ B

Rote bsmablowt
fﬁl%’” (ﬁZ’«ﬂ Ly D)

o g}a’e e previous Jeniinnd
Y Ce/(fevif

| . ) 4/ ,‘
9 () L?, ‘fr‘vm IJ/ & P[(me—;» @Zf? Mbj
Rof (9/{)4)4(%:)&11 _,q},@,i‘ Ka%%jx ﬁ’ @Z@ wa}wf*‘a

Pe)= ¢l )@ (’U N1=2[e].



Fxeved A A

fle  Cow M 4te bigiwalion,

%0 Jacd‘r’}

( _\%_9 {}._».;
P (j < ‘,J/‘;j,_..j P

Lo, dlf T

sn

4 \)

Ibt&ﬁng(’:
of th X

Thay

“féﬁ(/&ié {’I\LQV"/\ 4 D @Y{/@

ac,péﬁi(y

e ranitions of BlJp

B - : R \ ra >“~‘\ tl) .
J'?‘e'w&{}*%é%;mt ey e
e A A I

TLI/’" dgé{-ﬁc@gw é V@?" {;,i’,
.,..QJi a,u’, ew { S
Q“’ 4 é““‘%fi

J”u' 'Jﬁ&PWC}wrgf

N - S
er ~J
' L.

m



R=(R) o 'J;/IQ. 4,(1 ,):p) ( )mesw

/1
! *i,pff&zf f«,;}i“/g, éi;(g )%
A =y (g> % S%‘) %
§4§ %_ ,, %(‘%)?7& d'f(’é
/

A Y ¥
VY
é”

i%a)

L A
[P S
N
EXY
HS“
*‘“‘ i
-k.
l\r—\
\:5\

) >3,°6 3} ,SA /% 0((55#) /&
58455500 af; gy
5 5efedf 54 4 é@i / Aepsizo
-, dzusﬂ b dslt-e





