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Departamento de Informática Teórica
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Exerćıcio 1 (Extensões)
1. Uma abordagem é de definir a semântica operacional natural do laço repeat...until

usando o laço while...do

c, σ ⇓ σ′ while ¬b do c, σ′ ⇓ σ′′

repeat
repeat c until b, σ ⇓ σ′′

Uma outra solução é de definir a semântica diretamente

c, σ ⇓ σ′ b, σ′ ⇓ true
repeat

repeat c until b, σ ⇓ σ′

c, σ ⇓ σ′ b, σ′ ⇓ false repeat c until b, σ′ ⇓ σ′′

repeat
repeat c until b, σ ⇓ σ′′

2. Uma solução (neste caso usando a semântica operacional estrutural) é

c1, σ → c′
1
, σ′

tct
try c1 catch c2, σ → try c1 catch c2, σ′

tct
try skip catch c2, σ → skip, σ

tct
throw;c, σ → throw, σ

tct
try throw catch c2, σ → c2, σ

A idéa básica é que uma execução normal resulta em skip que a segunda regra usa para
“eliminar” try-catch. No caso de uma exeção, throw “elimina” todas comandos que
seguem e depois, chegando em try-catch, a parte catch é executada.

Exerćıcio 2 (Interpredador de IMP: SOE)
Veja na página.

Exerćıcio 3 (Substituições)
(a) (f (λx.x y) (λz.x y z))[g/x] = f (λx.x y) (λz.g y z)

(b) (λx.λy.f x y)[x/y] = λx.λy.f x y

(c) ((λx.f x)(λf.f x))[g x/f ] = (λx.(g x)x)(λf.f x)

(d) (λf.λy.f x y)[f y/x] = (λg.λz.g (f y) z)

Exerćıcio 4 (Avaliação de expressões do cálculo lambda)
1. Avaliação de expressões

(a)

and true true →app1,β (λv′.true v′ false)true →β true true false →app1,β (λf.true) false →β true
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(b)

and false true →app1,β (λv′.false v′ false) true →β false true false →app1,β (λf.f) false →β false

(c)

or true true →app1,β (λv′.true true v′) true →β true true true →app1,β (λf.true) true →β true

(d)

or false false →app1,β (λv′.false true v′) false →β false true false →app1,β (λf.f) false →β false

(e)

plus 2 2 →app1,β λn.λs.λz.2 s(n s z) →β λs.λz.2 s(2 s z) →abs,abs,β λs.λz.(λz′.s (s z′)) (2 s z)

→abs,abs,β λs.λz.s (s (2 s z)) →abs,abs,app2,app2,β λs.λz.s (s (λz′.s (s z′)) z)

→abs,abs,app2,app2,β λs.λz.s (s (s (s z))) ≡ 4

(f)

times 2 2 →app1,β (λn.2 (plusn) 0) 2

→β 2 (plus 2) 0 →app1,β (λz.(plus 2)((plus 2)z)) 0 →β (plus 2)((plus 2) 0)

→∗ (plus 2) 2 →∗ 4

2. Seja not ≡ λb.λt.λf.b f t. Logo

not true →β λt.λf.true f t →abs,abs,app1,β λt.λf.(λf ′.f) t →abs,abs,β λt.λf.f ≡ false

e

not false →b etaλt.λf.false f t →abs,abs,app1,β λt.λf.(λf ′.f ′) t →abs,abs,β λt.λf.t ≡ true

3. Seja exp ≡ λb.λe.e (times b) 1. Logo

exp 2 3 →app1,β (λe.e (times 2) 1) 3 →β 3 (times 2) 1

→app1,β λz.((times 2)((times 2)(times 2 z ′))) 1

→β (times 2)((times 2)(times 2 1)) →∗ (times 2)((times 2) 2)

→∗ (times 2 4) →∗ 8
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