Linguaggi di Programmazione

Prontuario



Algoritmo di unificazione

GU{t=t} GU{z =t}
becomes becomes if x € vars(G) \ vars(t)
g Glxe =t|U{x =1t}
G :
GU{f(t1,....tm) =z} GU{f(t1, s tm) = flur, .., um)}
becomes ) becomes ;
GU{z = F(t1, estm)} GU{t1 = w1, ooty = U}
" occur-check | —

nw

GU{x = f(t1, s tm)} G U{f(tr, s tm) = g(u, -y un)}
fails if z € vars(f(t1,...,tm)) fails if f#gorm #h



Sintassi IMP

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

acAexp = n|x|a+a | ap—ar | apxa
beBexp = v |a=ar | a<ar | b | byVby | by b
¢ € Com skip | x:=a | co;c1 | if b then ¢ else ¢; | while b do ¢




SOS rules

(x,0) = o(x) (1de)

(ay,0) = ny  {a;,0) — n

(sum)
Aac +dy. O.v — N + N

(ap,0) = ny (a1,0) =+ ny

(prod)
Ahc XQTO.V —r Ny X N



SOS Rules

PR G

AQG_QV — Ny AQ,_ ’ O-v —rn

(ap = ay,0) = (ng =n) (64

Anc,Qv —» N Ae._qo.v —r Ny

1
(ap < a1,06) — (np <m) (leq)

(b,o) — v

(=b,0) — —w (not)

(bp,0) = vy (b1,0) = v

(or)

(boVb1,0) — (voV 1)

Quc,o.v — V0 AWTQV —r V1

(and)
AWC\/W_,QV — A<c><_v



SOS Rules

(skip,0) — © (skip)

{a,0) - m

(x:=a,0) —c["/,] (assign)

(co;0) > 6" (c1,8") >0’

se
{cpicy,0) — o (seq)

(b,c) — false (c,,0) — o'

ifff
(if b then ¢ else ¢,,6) — o' (i)

(b,06) — true {co,0) — o’

(iftt)
(if b then ¢ else ¢;,06) — o’

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

whitt
(while b do ¢,0) — ¢’ (wht)

(b,c) — false

(while b do ¢,0) +0©

(Whf)




Semantica denotazione
di IMP

===Qalﬁz

.sz:Q.WﬁQa
o [ag+a\] 6 & (o [ag] 6) + (o [a1] 6)
o [ag—ar] 6 & (o [ag] 6) — ( [a1] 6)

o [apx a1] 6 E (o [ao] 6) x ( [a1] 6)

ZBv]o L

Blag=a] 6 € (o [ag] 6) = (/ [a1] o)
Blag < ar] 6 £ (o [ag] 0) < (o [a1] o)

B[-blo £ - (B[b] o)

Zbovb]o X (B[bo] o)V (Z[bi] o)
BboAbi] 6 E (2[bo] 6) A (B 1] o)

¢ Iskipl o & o

A%_.Tu _ QH_ c = def .S.\—n_o.\.«_
€ [co;c1]l o £ € e’ (€ [co] o

¢ [while b do ¢] =1}, ¢ [while b do ]

¢ [while b do ¢] < fix I, = | | I"(Lyx.)

—

.Y 1¢. Ao. B[b]o — ¢*(¥[c]o),0



Sintassi HOFL

t == x | n | toopty | if t then ¢, else t;
(to,t1) | fst(t) | snd(t)
Ax. _ wo NH
rec xr.t




Sistema di tipi

to:wnt t1:wnt t:wt to:7 t1:7T
r:x mn:int to op t1 : int if ¢t then tg else t1 : 7
wouﬂo NH”\J w“ﬂo%ﬂu w“ﬂo%\ﬂ
@ovav - To *T1 wmaﬁv - T0 meQva . T1
r:To t:T1 t1:70 = 71 to: 70
Ao t:To — Ty t1 to: 11

x:.T t:T

rec x.t: 1



Semantica op. Lazy

fo:T0 f:T1 fo,h closed Ax.t:79— T; Ax.tclosed

n—n (to,t1) — (to,11) Ax.t = Ax.t
Io—ng 11 — N t—0 fy—co N¢Qog3v lo — Co
toopty > noopn; if 7 then 7y else 11 — ¢ fst(r) — co
l_dnx;\Lin t—n n#0 11 —c N|on“Dv 1 —C1
rec x.t — ¢ if 7 then 7 else 1 — ¢y snd(t) — ¢y

n—Ax.t; 1[0/ —c

AD NoV — C A_m.Nv\v



