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Partage de sous-
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Exemple d’evaluation

double (square (3 + 2))

square (3 + 2) + square (3 + 2)
(B +2)* B +2) + square (3 + 2)

ES * (3 + 2)) + square (3 + 2)

(5 * 5) + square (3 + 2) beaucoup qe

_ Sous-expressions
25 + square (3 + 2) identiques réévaluées !
5+ (@B +2D*G+2) Y,

ES + (5 * (3 + 2))

25 + (5 *5)

25 + 25

50



Reduction
de graphes



Représentation d’expressions
par des graphes

square

square (1 + 2) +

|




Définition de fonctions =
regles de réeduction

square x = x * x
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Weak head normal form

(:) ne donne (7 + 12):[1]

pas un redex,

donc on arréte
I’évaluation
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Representation textuelle
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“\. Exercice 8.1

e Soit

repeatl :: [a] -> [a]
repeatZ xs = XS ++ XS

e Evaluer en weak head normal form par réécriture de
graphes |’expression

repeatZ2 (map (+1) [1,2,3])

 Evaluer I'expression en WHNF sous forme textuelle



Raisonner par equations
sur les programmes
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Induction sur
les listes finies
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reverse [] = []
reverse (X:Xs) = reverse xs ++ [x]

Propriété : reverse (Xs ++ ys) =
reverse ys ++ reverse xs

cas de base cas récursif

reverse ([] ++ ys) reverse ((Xx:xs) ++ ys)
:everse yS :everse (x:(xs ++ ys))
:everse ys ++ [] :everse (xs ++ ys) ++ [x]

reverse ys ++ reverse [] (reverse ys ++ reverse xs) ++ [x]



La fonction reverse

reverse :: [a] -> [dad]
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La fonction reverse

reverse :: [a] -> [dad]
reverse [] = []
reverse (X:Xs) = reverse xs ++ [x]

Propriété : reverse (Xs ++ ys) =
reverse ys ++ reverse xs

cas de base cas récursif
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La fonction reverse

reverse :: [a] -> [dad]
reverse [] = []
reverse (X:Xs) = reverse xs ++ [x]

Propriété : reverse (Xs ++ ys) =
reverse ys ++ reverse xs

cas de base cas récursif
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La fonction reverse

reverse :: [a] -> [d]
reverse []

reverse (X:Xs) = reverse Xs ++ [Xx]

Propriété : reverse (Xs ++ ys) =

cas de base

reverse ([] ++ ys)

reverse ys

reverse ys ++ []

reverse ys ++ reverse []

reverse ys ++ reverse XS

cas recursif

reverse ((Xx:xs) ++ ys)

reverse (x:(xs ++ ys))

reverse (Xs ++ ys) ++ [x]

(reverse ys ++ reverse xs) ++ [x]

reverse ys ++ (reverse xs ++ [x])

reverse ys ++ reverse (X:xs)



“\. Exercice 8.2

e Soit
(++) :: [a] -> [a]
[] ++ ys = yS
(X:XS) ++ ys = x:(XS ++ ys)
* Montrer que pour tout xs a

XS ++ [] = xs

e Montrer la propriété associative de (++), c-a-d que,
pour tout XS, yS, ZS, on a

XS ++ (ys ++ zs) = (XS ++ yS) ++ zsS



“\. Exercice 8.3

e En utilisant les propriétés

reverse (Xs ++ ys) =
reverse ys ++ reverse Xs
reverse [x] = [x]

* Montrer que pour tout xs a

reverse (reverse Xxs) = XS



“\. Exercice 8.4

e En utilisant les définitions

map f [] = []
map f (X:xs) = f x : map f XS
(f . g x=1 (g x)

* Montrer que

map f (map g xs) = map (f . g) Xs



