Haskell MPTC, FunDeps
and type improvement
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data Fruit =
App|e ‘ Or’ange == BFruit O 7 — Y (X Apple & Orange

class Eq a where -- #1452 g
(==) :a ->a -> Bool

instance Eq Fruit where -- Fricizeqnr>24>2

Apple == Apple = True
Orange == Orange = True
== = False
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MPTC
(Multi-parameter type classes)
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class Coll ¢ e where
empty : C
Insert::c-> e ->¢

instance Coll [a] a where

empty = |]
insert x | = xl
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't let ins2 xs X y = insert (insert xs x) y in ins2
let ..ins2 :: (Collcel,Collce)=>c->e->el ->c¢
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't insert empty ‘a’' :: [Char]
<interactive>:|:7/:
No instance for (Coll [Char] e)
arising from a use of ‘empty' at <interactive>:1:7-11
Possible fix: add an instance declaration for (Coll [Char] e)
In the first argument of “insert’, namely "empty’

e Z Z Cl& empty :: Coll [Char] e => [Char] D' &
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o (FI’XR—</) empty :: Coll [Char] e => [Char] 1}
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instance Coll [a] a where

empty = []
insert x | = x:l
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FunDeps
(functional dependencies)
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class Coll ¢ e|| c->e where
empty :: C
Insert::c->e->¢
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Z R  http://www.haskell.org/haskellwiki/Functional dependencies
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class Coll c e|| c->e|where
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instance Coll|[a] a «wwhere

empty = [] |
insert X | = x:l ] DERE I a
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o DBID empty DEY
Coll [Char] e => [Char]




FunDeps (&22Z improved %




FunDepsD{EWNE Z 5

o StateEF NDE U S X

class MonadState ms | m -> s

('Ij(u_;\:Ej_ I\ 75\\; =~ %) tqk%qd 5;%2 %),
ex. mstance MonadState (StateT s) s )
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7R B (MPTCHFunDepsH 72 L)
(14) sNumy=>y->y Z#HiHFI Do

[, 1 e (Num %, X) X,y & fresh
VarAZ Bl £ D
I (+) b (Numy, y->y->y) )

new a
sat ( P, Num x A Num y A y->y->y = x->a )

[, (x*+) |-t (Num y A y->y=a,a)

%ﬁ@ﬂﬁ?‘% & Num y => y->y




sat ( b, Num x A Num y A (y->y->y = x->a) )

® Num x A Num y A (y->y->y = x->a)
—p (Solve step, [y/x])
Num y A Num y A (y->y->y = x->a)

(. Numy A (y-=>y =2a))
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® classC=>TCabcd|ab->c D&
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