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1 Haskell 03.06

1.1 Monada Writer

M= (M, e)
Wm(X)=XxM
f:X—>Y
FWm(X) = Wa(Y)
X XM—-Y xM

(f,m) < x> (x,

(>>=) ::ma->(a->mb) ->mb
f:: X ->YxM (x,m) \in X x M
f (x) = (1 x), f2 %))

f = (f1, £2)

((x,m) >>= £f) = let (y, n) = £(x)
in (y, m * n)

((x,m) >>= (f1, £2)) = (f1(x), m * £2(x))

pure x = return x = (x,e)

— W (X) = Wa(Y)
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prue : a -> ma

WtasnoSci (aksjomaty) monadyczne w starych ksigzkach.

(A1) (mx >>= return) = mx

(A2) ((return x) >>= f) = f x

(A3) ((mx >>= £) >>=g) = (mx >>= (\x -> £(x) >>= g))

(A4) mf <*> mx = do {f <- mf; x <- mx; return (fx)}

mf >>= (\f -> (mx >>= (\x -> return (fx))))

W parserach do gramatyk bezkontekstowych mozemy wykorzystaé jedynie <*>

Writer
return x = (x,e)
return = (id, const e)

(A1) : ((x,m) >>= return) =
((x,m) >>= (id, const e)) = (x, m * e) = (x, m)

(A2) : ((return x) >>= f)
(f1(x), e * f2(x))

(f1,f2) = (x,e) >>= (f1, f2) =
(f1(x),f2(x)) = f(x)

(A3) : (((x,m) >>= £) >> g) = ...

Pozostate wlasno$ci mozna sprawdzi¢ automatycznie ta sama technika.

1.2 Operator Kleisli’ego

Rybka. W jezyku Kleisli’ego wtasnosci monadyczne sa jasno widoczne.

(>=>) :: (a ->mb) -> (b -> mc) -> (a -> mc)

(f >=> g) =def= (\x -> £(x) >>= g)

(f >=> return) (x) = (f(x) >>= return) =Al= f(x)
(A1) f >=> return = f

(return >=> g)(x) = (return x) >>= g =A2= g(x)
(A2°) return >=> f = f
(A3°) (£ >=> g) >=> h = f >=> (g >=> h)

id >=> id // dla listy to konkatenacja listy list (operator sptaszczania)

1.3 Monada State

Fix S
ST (X) = (X x 8)°S
f: X ->Y

ST (f) : ST(X) -> ST(Y)
(X x 8)°S -> (Y x 8)°S
ST(f) (phi) = (\s : S -> let (x,t) = phi(s) in
(f(x),t))



<xk> = 77

(>>=) :: ma -> (a -> mb) -> mb
>=) : Xx8)S > ->((Yx8)S) > (Yx38)S
(phi >>= £) = \s -> let(x,t) = phi(s),
(y,r) = £(x)(t) in
(y,r)
\s -> let(x,t) = phi(s)
(y,r) = u(f(x,t)) in
(y,r)
\s -> let(x,t) = phi(s) = u(f) . phi

u(f) (x,t) = (£x) (¥)
(Zadanie) (f >=> g) = ¢ (u(g) . u(f))

return x = \s -> (x,s8)
u(return) = id
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