Seminaf 3: Produkty, koprodukty a algebraické datové typy (ADT)
Produkty
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e Objekt ¢ € C s projekcemi p; : ¢ = a a ps : ¢ — b je produkt objekti a a b <~
VeeCNVf:x—a,g:x—bIg:x—c (f=poghg=p30q)

e q faktorizuje f a g<= f=p1oqNg=p20q

e ¢ je univerzdlni mapovdni

Piiklady

e V Set kartézsky soucin
o V Poset (¢dstecné usporddand mnozina) infimum

Haskell

data (,) ab=() ab
fst (x, ) =x —— p_1
snd (_, y) =y —— p.2

q:: (G ->a > (G ->b) >3 ->()ab
qgqfg x=({(x, gx)

Koprodukty (sumy)

e Objekt ¢ € C se zahrnutimi (inkluzemi) i1 : ¢ < a a iy : ¢ < b je koprodukt objektt a a b <
Ve e CVf:x+a,g:x«bIlg:ax+c (f=qoig ANg=gqois)
Priklady

e V Set disjunkini sjednocent
o V Poset (¢dstecné usporddand mnozina) supremum

Haskell

data Either a b = Left a | Right b
-— 4_1 = Left

-- 4_2 = Right

q :: (@->3) > (b -> j) -> Either a b —> j
qf _ (Left x) =1£ x
q _ g (Right x) = g x



Bifunktory
Produkt kategorii C x D
Sklada se z

° OCXD = {(C,d)|C€ OC7d€ O'D}
o Aesp ={(f,9)|f:a—c€Ac,g:b—>de Ap}

Musi platit
e identita pro (a,b) je (idg,idp)
e (fih)o(g,k)=(fog,hok)
Bifunktor F' = funktor z produktu kategorii F :C x D — &
V kazdé kategorii C, kde pro kazdé dva objekty a a b miZzemem najit jejich produkt, existuje bifunktor x (zapisovdn infixové).
x:CxC—=C
:(a,b)—axb
(fra—d,g:b—=b)— (fxg:axb—ad xb)

Bifunktory v Haskellu

class Bifunctor f where
bimap :: (a => b) > (¢ > d) >f ac ->fbd
bimap g h = first g . second h

first :: (a->b) >fac->fbc
first g = bimap g id
second :: (¢ -=>d) >fac->fad

second h = bimap id h
{-# MINIMAL bimap | first, second #-}

instance Bifunctor (,) where
bimap g h (x, y) = (g x, h y)

instance Bifunctor Either where
bimap g _ (Left x) = Left (g x)
bimap _ h (Right y) = Right (h y)

ADT a funktory

o Pro kazdy ADT umi GHC instancovat funktor s pomoci rozsifeni (od GHC 9.2.1 bez rozsifeni)

{-# LANGUAGE DerivingFunctor #-}
data Example a = Ex a Int (Example a) (Example Int)
deriving (Functor)
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