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Based on

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

http://learnyouahaskell.com/functors-applicative-functors-and-monoids

Haskell in 5 steps
https://wiki.haskell.org/Haskell_in_5_steps

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass
http://learnyouahaskell.com/functors-applicative-functors-and-monoids
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Typeclasses  and Instances

Typeclasses are like interfaces

defines some behavior 
comparing for equality 
comparing for ordering 
enumeration

Instances of that typeclass
 types possessing such behavior 

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

    a function definition

       (==) :: a -> a -> Bool - a type declaration 

        x == y = not (x /= y)  

    a function type 

       (==) :: a -> a -> Bool - a type declaration 

     A function definition can be overloaded 

such behavior is defined by 

● function definition 

● function type declaration only 
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Typeclasses and Type

Typeclasses are like interfaces

defines some behavior 
comparing for equality 
comparing for ordering 
enumeration

Instances of that typeclass
 types possessing such behavior 

No relation with classes in Java or C++

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

a type is an instance of a typeclass implies

the function types declared by the typeclass 
are defined (implemented) in the instance

so that we can use the functions
that the typeclass defines with that type
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Car Type Example

the Eq typeclass 

defines the functions == and /=

a type Car 

comparing two cars c1 and c2 with the equality function ==

The Car type is an instance of Eq typeclass

Instances : various types 

Typeclass : a group or a class of these similar types

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

a type Car

a type Bag

a type Phone

Eq typeclass

functions
== and /=

instances
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TrafficLight Type Example (1)

    class Eq a where  
        (==) :: a -> a -> Bool - a type declaration 
        (/=) :: a -> a -> Bool  - a type declaration 
        x == y = not (x /= y)  - a function definition
        x /= y = not (x == y)  - a function definition

    data TrafficLight = Red | Yellow | Green  

    instance Eq TrafficLight where  
        Red  == Red = True  
        Green == Green = True  
        Yellow == Yellow = True  
        _ == _ = False  

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

ghci> Red == Red  
True  
ghci> Red == Yellow  
False  
ghci> Red `elem` [Red, Yellow, Green]  
True  
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TrafficLight Type Example (2)

    class Show  a where  
        show :: a  -> String - a type declaration 
        * * * 

 

    data TrafficLight = Red | Yellow | Green  

    instance Show TrafficLight where  
    show Red = "Red light"  
    show Yellow = "Yellow light"  
    show Green = "Green light"  

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

ghci> [Red, Yellow, Green]  
[Red light,Yellow light,Green light]  

a type 
TrafficLight

Eq typeclass

Show typeclass

Instance 



Background (1B)
Type Classes 9 Young Won Lim

11/30/17

Class Constraints

    class (Eq a) => Num a where  
       ...    

    class Num a where  
       ...    

class constraint on a class declaration

an instance of Eq 
before being an instance of Num

the required function bodies can be defined in  
● the class declaration
● an instance declarations, 

we can safely use == because a is a part of Eq 

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

a

Eq 

Num

instance 

(Eq a) =>

typeclass

typeclass

Num : a subclass of Eq 
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Class Constraints : class & instance declarations

class constraints in class declarations 

to make a typeclass a subclass of another typeclass 

    class (Eq a) => Num a where 
…  

class constraints in instance declarations 

to express requirements about the contents of some type.

    instance (Eq x, Eq y) => Eq (Pair x y) where

        Pair x0 y0 == Pair x1 y1 = x0 == x1 && y0 == y1

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

http://cmsc-16100.cs.uchicago.edu/2016/Lectures/07-type-classes.php

subclass

requirements
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Class constraints in instance declaration examples  

    instance (Eq m) => Eq (Maybe m) where  

        Just x     ==  Just y = x == y  

        Nothing  ==  Nothing = True  

          _ == _ = False  

    instance (Eq x, Eq y) => Eq (Pair x y) where

        Pair x0 y0 == Pair x1 y1 = x0 == x1 && y0 == y1

            

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass

Eq x Eq yEq (Pair x y)

Eq m

   Derived instance 
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A Concrete Type and a Type Constructor 

a : a concrete type 

Maybe : not a concrete type 

: a type constructor that takes one parameter 

  produces a concrete type. 

Maybe a : a concrete type 

 

http://learnyouahaskell.com/making-our-own-types-and-typeclasses#the-functor-typeclass
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