Linguaggi di Programmazione

Prontuario



Algoritmo di unificazione

GU{t=1t) GU{zx =t}
becomes becomes if = € vars(G) \ vars(t)
G Glz =t|Uiz =t}

| swap
GU{f(t1,....tm)

(?

- 1) GU{f(t1, omrtm) = f(tny s )}

becomes becomes
‘P ‘P ‘P
GU{r = f(t1,...,tm)} GU{t1 =up, .oyt = U}
GU{x = f(tr, b)) G U{f(tr, rtm) = g(ua, ..., un)}

fails if © € vars(f(t1,....,tm)) fails if f % gorm #h
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Sintassi IMP

Definition 3.1 (IMP: syntax). The following productions define the syntax of IMP:

ac Aexp n|x|a+a | ap—a | ap X a
b € Bexp v iap=a) | ap<ay | -b | boVb1 | by b
ceCom == skip | x:=a | coic1 | if b then ¢y else ¢; | while b do ¢



SOS rules

(x,0) — o(x) (ide)

(ap,0) = ng  {a),0) —n

(sum)
{ao +a1,0) — no+nj

(a(),O') —r N <(11,0'> —r nj

, (prod)
<a() xa1,0'> —r Ny X N



SOS Rules

(b,6) — v

(=b,0) — —w (not)

(bp,0) =+ vo  (b1,0) =V

(or)

(b()Vb],O‘) — (vonl)

(by,0) — vy (b1,0) — v

(and)
{(bo Aby,0) = (voAvy)



SOS Rules

(skip,0) — © (skip)

(a,0) > m

(x = a,o) — G[m/x] (aSSign)

(eg;0) — " (c1,06") = o

se
{co;c1,0) — @' (#9)

(b,o) — false (¢;,0) — o'

iftf
(if b then ¢ else ¢;,0) — ¢’ (i)

(b,c) — true {(cp,0) — o'

(iftt)
(if b then ¢ else ¢),0) — ¢

(b,o) — true (c,6) — ¢" (while b do ¢,6") — ¢’

(while b do ¢,0) — ¢’

(b,c) — false

(W
(while b do ¢,6) —» ©

(whitt)



Semantica denotazione
di IMP

o n] o

o (x| o ' ox

R ]

. n  def
Zv]o = v

Blag = a0 = (o [ag] 0) =
Blag < ar] 6 = (o [a] 6) <

A-bloc = - (#|b]o
BlboVbi]o = (2[bo
BboNbr] 6 = (2[bo] 0

r : def R
ap+a |0 = (& |a)

o)+ (o [a;]
ay—a1] 6 L (o [ap] 6) — ( [a;

o :a.() xa.1: O = (ﬂ :a()j

o) x (&

¢ Iskipl o o

€|x:=alo = o

def

def .y [a]G/t]

%jﬂ(‘o;clﬂ O = cﬁ’ﬂclﬂ' (‘6" ﬂc‘o]] 0')

¢ [while b do c] = I}, ¢ [while b do ¢

% [while b do ¢] & fix I,

def

I (Llyx)

I,. =A@. Ac. B[b]lo — ¢*(¥[c]o),0



Sintassi HOFL

t == x | n | toopty | if t then t; else t;
(t(), tl) ‘ fst (t) | Snd(t)
AT. t | t() tl
rec x.t




Sistema di tipl

to :int  t1:wnt t:wmt to:7 t1:7T
r:x n:int to op t1 : wnt if ¢t then ty else t; : 7
to:70 t1:T71 t:70*Tq t:79 %7y
(to,tl) . To *T1 fSt(t) . 70 Sﬂd(t) . T1
r:Tog t:Tq t1: 70— 71 o : 7o
AT.t:7179 —> T t1 tg: 1y

x:T T:7T

rec r.t: T



Semantica op. Lazy

fo:To 11:7T1 1o, closed Ax.t:To— T1 Ax.tclosed

n—n (to,t1) — (f0,11) Ax.t — Ax.t
Ilo—ng 11 — Ny t—0 1) — co t%(t(),tl) Io — Co
toopty —ngopn; ift then ¢y else t; — ¢ fst(z) — co
t[recx.t/x]%c [ —n n#O 1 — Cq t%(l‘(),l‘l) 1 — Cq
rec x.t —c if 7 then 7( else 1; — ¢ snd(7) — ¢y

Hn—Ax.t; 1[0/ ] —c

(11 t9) — ¢ 1azy)



Semantica denotazionale HOFL
[n]p = [n)
[z]p = p(x)

[t1 op t2]p = [ta]p op | [t2]p
[if ¢ then t; else t2]p = Cond.( [tlp , [ti]p , [t2]p )

[(t1, t2)lp = | ([talp s [t2lp ) |

[fst( t )]p = 77 ([t]p)
[snd(t)]p = w5 ([t]p)
[Az. t]p £ | Ad. [t]p[*/] |
[t to [p = let v < [t]p. o([to]lp)
[rec . t]p = fix M. [t]p["/.]




p,q -

Sintassi del CCS

nil

XL

(.
p\a
p|¢]
p+q

plq
rec r.p



Semantica operazionale CCS

7 _
p—=q pé{aal P q
Act) 7 Res) 7 Rel) 5(10)
w.p —p p\a = g\« p|o] = q|9]
L
P15 g P2 5 q
SumL) 7 SumR) 7
p1 T+ P2 — ¢ P1+Dp2 — (¢
T A A T
P1 — q1 P1—74q1 P2 — QG2 P2 — G2
ParL) m Com) p- ParR) m
p1|p2 — q1|po p1lp2 — q1]qo p1|p2 — p1lgo
rec . H
p| Ple] = q
Rec)

recx.pﬁq
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HIVIL: sintassi

SRS
HQFF
tm_uAVAv

F.G



