Programare Functionala
Strategii de evaluare.

In acest laborator, vom face experimente cu strategii de evaluare utilizate in lambda-
calcul.

Exercitiul 0.1. Reamintim functiile reducel si reducel’:

data Term = Var Id
| App Term Term
| Lambda Id Term deriving (Show, Eq)
reducel’ :: Term -> [Id] -> Maybe Term
reducel’ (Var id’) _ = Nothing
reducel’ (App (Lambda id term) term’) avoid =
Just (casubst id term’ term avoid)
reducel’ (App terml term2) avoid = case reducel’ terml avoid of
Nothing -> case reducel’ term2 avoid of
Nothing -> Nothing
Just term2’ -> Just (App terml term2’)
Just terml’ -> Just (App terml’ term2)
reducel’ (Lambda id term) avoid = case reducel’ term avoid of
Nothing -> Nothing
Just term’ -> Just (Lambda id term’)

reducel :: Term -> Maybe Term
reducel t = reducel’ t (vars t)

Intrebare: Care este strategia de evaluare implementata mai sus? Testati strategia
pe exemplele urmatoare:

1.(\z1.21) (()\xg.:cg) (\z.(Aa3.73) z));
2.(Az1.\x2.22) ((/\xac) (Ay.y)).

Exercitiul 0.2. Pornind de la implementarea strategiei de la Exercitiul 0.1, implementati
strategia call-by-name (CBN). Reamintim cd pentru aceasta strategie nu sunt permise
reducerile In interiorul unei lambda-abstractii. Testati implementarea strategiei peste
exemplele de la Exercitiul 0.1. Puteti identifica un avantaj al strategiei CBN?



Testati strategia si pe urmatorul exemplu:

O\z1.z1 1) (()\x.x) (/\y.y)).

Cati pasi are calculul asociat acestei strategii?
Exercitiul 0.3. Care este strategia de evaluare implementata de functiile de mai jos?

strategyl’ :: Term -> [Id] -> [Term]

strategyl’ (Var _) _ = []

strategyl’ (App (Lambda id term) term’) avoid = [casubst id term’ term avoid] ++
let all = strategyl’ term avoid in

let all’ = strategyl’ term’ avoid in
[ App (Lambda id successorTerm) term’ | successorTerm <- all ] ++
[ App (Lambda id term) successorTerm’ | successorTerm’ <- all’]

strategyl’ (App terml term2) avoid =

let alll = strategyl’ terml avoid in

let all2 = strategyl’ term2 avoid in

[ App sterml term2 | sterml <- alll ] ++

[ App terml sterm2 | sterm2 <- all2 ]
strategyl’ (Lambda id term) avoid =

let all = strategyl’ term avoid in

[ Lambda id sterm | sterm <- all ]

strategyl :: Term -> [Term]
strategyl term = strategyl’ term (vars term)

strategy :: Term -> [Term]

strategy term = let all = strategyl term in case all of
[0 -> [term]
_ —> concat (map strategy all)

Testati aceasta strategie peste exemplele din exercitiile anterioare.

Exercitiul 0.4. Implementati strategia call-by-value (CBV) si testati implementarea
pe exemplele din exercitiile anterioare.

Exercitiul 0.5. Comparati calculele asociate strategiilor CBV si CBN atunci cand ele
sunt rulate peste exemplele:

1.(Az1.Ax2.29) ((/\:cx) ()\y.y));
2.(A\z1.21 x1) ((/\xx) ()\y.y)).

Exercitiul 0.6. Implementati strategia Applicative Order.



