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and there are also means to overcome these:

@ Default superclass instances

@ Class aliases
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There are certain shortcomings of Haskell type class system
and there are also means to overcome these:

@ Default superclass instances

@ Class aliases

and simplify the work with type classes.
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min = (0rd a) = a — a — a
min a b = if a < b then a else b
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min = (0rd a) = a — a — a
min a b = if a < b then a else b

-- | Linear order

class Ord a where
(<) ::+ a — a — Bool
(<) ::+ a — a — Bool
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min = (0rd a) = a — a — a
min a b = if a < b then a else b

-- | Linear order

class Ord a where
(<) ::+ a — a — Bool
(<) ::+ a — a — Bool

instance Ord OurData where
(<) = ...
<) = ...
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min = (0rd a) = a — a — a
min a b = if a < b then a else b

-- | Equality
class Eq a where
(=) ::+ a — a — Bool

-- | Linear order

class (Eq a) = 0Ord a where
(<) :: a — a — Bool
(<) ::+ a — a — Bool

instance Ord OurData where
(<) = ...
<) = ...
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min = (0rd a) = a — a — a
min a b = if a < b then a else b

-- | Equality
class Eq a where
(=) ::+ a — a — Bool

-- | Linear order

-——*xa=b=-(a<b|lb<a)

class (Eq a) = 0Ord a where
(<) :+ a — a — Bool
(<) ::+ a — a — Bool

instance Ord OurData where
(<) = ...
<) = ...
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min = (0rd a) = a — a — a
min a b = if a < b then a else b

-- | Equality
class Eq a where
(=) ::+ a — a — Bool

-- | Linear order
-——*xa=b=-(a<b|lb<a)
class (Eq a) = 0Ord a where
(<) :: a — a — Bool
(<) ::+ a — a — Bool
default instance Eq a where
a=b=-(a<b||b<a)

instance Ord OurData where

(<)
(<)
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Class

class Additive r where
(+)r—=r—r

class Multiplicative r where
(x)r—=r—r
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Class

class Additive r where
(+)r—=r—r

class Multiplicative r where
(x)r—=r—r

class (Additive r, Multiplicative r)
= Num r where
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Class

class Additive r where
(+)r—=r—r

class Multiplicative r where
(x)r—=r—r

class (Additive r, Multiplicative r)
= Num r where

instance Applicative OurData where
at+b=...

instance Multiplicative OurData where
axb=...
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Class

class Additive r where
(H)or—=r—r

class Multiplicative r where
() sr—=r—r
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Class

class Additive r where
(H)or—=r—r

class Multiplicative r where
() sr—=r—r

class (Additive r, Multiplicative r)
= Num r where
add :r—>r—r

mul :r—r—r
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Class

class Additive r where
(H)or—=r—r

class Multiplicative r where
() sr—=r—r

class (Additive r, Multiplicative r)

= Num r where

add s r—r—r

default instance Additive a where
a+b=addab

mulr—r—r

default instance Multiplicative a where
axb=mulab

instance Num OurData where
addab=...
mulab=...
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Class

class Additive r where
(H)or—=r—r

class Multiplicative r where
() sr—=r—r
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Class

class Additive r where
(H)or—=r—r

class Multiplicative r where
() sr—=r—r

class alias Num r = (Additive r, Multiplicative r)
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Class

class Additive r where
(H)or—=r—r

class Multiplicative r where
() sr—=r—r

class alias Num r = (Additive r, Multiplicative r)
instance Num OurData where

at+b=...
axb=...
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We have the two extensions to the Haskell type class system.
What are the applications?
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Mon

class Monoid a where
mappend :: a > a — a
mempty :: a
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Mon

class Monoid a where
mappend :: a - a — a
mempty :: a

— Lift a Semigroup into Maybe forming a Monoid.
instance Monoid a — Monoid (Maybe a)
mempty = Nothing
Nothing ‘mappend' m = m
m ‘mappend’ Nothing = m
Just m1 ‘mappend’ Just m2 = Just (m1 ‘mappend’ m2)
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Mon

class Semigroup a where
(<>): a

class Semigroup a = Monoid a where
mappend :: a - a — a
mempty :: a

— Lift a Semigroup into Maybe forming a Monoid.
instance Semigroup a — Monoid (Maybe a)
mempty = Nothing
Nothing ‘mappend' m = m
m ‘mappend’ Nothing = m
Just m1 ‘mappend’ Just m2 = Just (m1 ‘mappend’ m2)
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Mon

class Semigroup a where
(<>): a

class Semigroup a = Monoid a where
mappend :: a - a — a
mempty :: a
default instance Semigroup a where
(<>) = mappend

— Lift a Semigroup into Maybe forming a Monoid.
instance Semigroup a — Monoid (Maybe a)
mempty = Nothing
Nothing ‘mappend' m = m
m ‘mappend’ Nothing = m
Just m1 ‘mappend’ Just m2 = Just (m1 ‘mappend’ m2)
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class Functor f where
fmap = (@ - b) - fa— £fb

class Pointed p where
pure : a — p a

class Functor f = Apply f where
(<¢>) = f (a—>Db) > fa—>1~fhb

\

class (Apply f, Pointed f)
= Applicative f where

class Apply m = Bind m where
G= "ma—(a—-mb) > mb

\\\\\\\\\*

class Monad m where
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class Functor f where
fmap = (@ -+ b) - fa— fb

class Pointed p where
pure : a — p a
class Functor f = Apply f where
(<) mf (a—=Db) - fa—=£fb

\

class alias Applicative =
(Apply f, Pointed f)

class Apply m = Bind m where
G= tma— (a—-mb) > mb

\

class alias Monad m =
(Applicative, Bind)
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fmap f x = pure f <> x (1)
pure x = return x (2)
fmap f x = x >=returno f (3)
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class Functor f where
fmap @ (@ =+ b) - fa —fb

class Pointed p where
pure, return : a — p a

class Functor f = Apply f where
(<>) mf (a - b) > fa—1=fhDb

\

class alias Applicative = (Apply £,
Pointed f, Applicative_)

class Apply m = Bind m where
G= tma—(a—-mb) > mb

\

class alias Monad m = (Applicative m,
Bind m, Monad_ m)
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class (Apply f, Pointed f) = Applicative_ f where
default instance Functor f where
fmap f x = pure f <> x

class (Bind m, Applicative m) = Monad_ m where
default instance Functor f where
fmap f x = x >=returnof
default instance Apply f where
pf <> px=px>3=Ax = pf>=Af —
return (f x)
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Conclu

We described a novel approach to class hierarchy modifications in
Haskell. With the Default Superclass Instances and Class Aliases it
is possible to:

@ change type class hierarchies in a backward compatible way;

@ provide some instances automatically, this holds for general
type classes, no per-class compiler support is necessary; and

@ it is no longer problem to provide fine-grained type class
hierarchies—simpler interface to hierarchy can be provided.
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o Extend the Superclass Default Instances to Multi-Parameter
Type Classes

@ Explore the interaction of Superclass Default Instances and
Class Aliases with Qualified Contexts

@ More remote: Explore the composability of type class
instances in general. Improve type class instances resolution
for co-inductive data structures.
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