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Prefix vs Infix Functions

(+)12 -- pref?x funct?on (-=>)ra -- prefix function 1 2
(*) 34 -- prefix function Z: +
1+2 --infix function r->a -- infix function .
3*4  --infix function —> (+) 2 _ay
1, 2, 3,4 : values r,a:types

L)

2 + 3 = (2 +) 3 = (+) 2 3
r -> a = (r->) a = (-=>)r a
infix partial app prefix

https://www.mijoldfield.com/atelier/2014/07/monads-fn.html
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Using Prefix Function (->)
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Using Partially Applied Function (a ->)

fa
2 5 f | —
f:a->b
(a->)
a->) —»
(@a->)::b
(->) a
(->)a —»

habc

wa->b->c->d

a a
—- ga b b—>
b g E— —
— < 5
g:za->b->c h
(@a->)b b
b @->) — =
— < 5
(@a->)::b->c
(>)ab
b (->)a ——» —
e L

(a->)

(@a->)bc

(@->)::b->c->d

(->)a

(->)abc
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((->) r) Functor Values

instance Functor ((->) r) where instance Functor Maybe where
fmap fg= (\x->f(gx)) fmap f (Just x) = Just (f x)
fmap f Nothing = Nothing

data Maybe a = Just a | Nothing

((->) r) Functor values Maybe Functor values
((->) 1) x
Just 2
(+) 1) 2 Nothing
((*) 33) 2

http://learnyouahaskell.com/functors-applicative-functors-and-monoids
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((->) r) Functor : a type constructor

instance Functor ((->) r) where
fmap fg= (\x->f(gx))

A functor is a type constructor: f
a function from types to types. | a | i a |

The arrow -> is also a type constructor a b
but it takes two type arguments. e |
(a-> b : the type of a function from a to b)

partial application to type constructors O | nt
(only one fixed type is provided :
like (r -> ?) - not allowed though) BOOI%

https://www.quora.com/What-is-in-Haskell-How-can-this-be-a-functor-and-a-monad-What-does-it-actually-do-and-mean
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((->) r) Functor : parameterized

instance Functor ((->) r) where
fmapfg= (\x->f(gx)) a

prefix function (->) only with the firstargument
((->) r) define a type of a function a’
from fixed r type to another type.

the parameterized type constructor

((>)r) a
((->)ra)
r->a
) ((->) Int)
The parameter type a is the return type Eunctors
of the function that takes r as an argument.
((->) Bool)
Functors

type constructor

r a
— —
Int a
o
Bool a
— —

https://www.quora.com/What-is-in-Haskell-How-can-this-be-a-functor-and-a-monad-What-does-it-actually-do-and-mean

Function Functor (2A) 0

Young Won Lim
8/4/18



((->) r) Functor Values ¢

instance Functor ((->) r) where
fmap fg= (\x->f(gx))

((->) Int) Int - a Functor value type
(+) 1) — a Function value (a function)
((*) 33) - a Function value (a function)
(12 -3 result of running

((*)33)2 - 66 result of running

http://learnyouahaskell.com/functors-applicative-functors-and-monoids
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((->) Int)

Functors

A Functor value is

a function g
Int Int
— (+) 1 —>
— (*) 33—
2 3
—_— (+) 1 —>
2 66
—(*) 33—
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((->) r) Functor — function f to be lifted

instance Functor ((->) r) where
fmap fg= (\x->f(gx))

fmap takes an arbitrary function f::a->b @> f @;

and lifts it to a new function
that operates between lifted types.

lift lift
apply the functor's type constructor ((->) r),
typea .... r->a
typeb ... r->b
r r
— @> —p f.g @>
lifted type of a lifted type of b
((-=>)r) a ((=>)nb
((->) ra) ((->) rb)
r->a r->b

https://www.quora.com/What-is-in-Haskell-How-can-this-be-a-functor-and-a-monad-What-does-it-actually-do-and-mean

-
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((->) r) Functor — fmap type signature

instance Functor ((->) r) where
fmap fg= (\x->f(gx))

f
the type signature of fmap : a->b
fmap :: (a->b) -> (r->a) -> (r->hb)
a function g :: r->a and must produce
a function r->b
There is only one way to do it: r g @l
go from r to a using g and then from a to b using f. iE
r->a
f.g

r->b

https://www.quora.com/What-is-in-Haskell-How-can-this-be-a-functor-and-a-monad-What-does-it-actually-do-and-mean
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((->) r) Functor Values

instance Functor ((->) r) where
fmap fg= (\x->f(gx))

Functor ((->) r) values : @, f @;

g:r->a
lift lift
f.g::xr->b
Given
S @, || L @,
f::a->b 9 f.g
Functor value g Functor value f. g
r->a r->b

https://www.quora.com/What-is-in-Haskell-How-can-this-be-a-functor-and-a-monad-What-does-it-actually-do-and-mean
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((->) r) Functor — fmap implementation

instance Functor ((->) r) where
fmap fg= (\x->f(gx))

fmap :: (@->b) -> (r->a) -> (r - b) —_— f —

fmapfg=f.g

fmapfg=()fg g >fmap+ ..................

map =) r E a r V b
ﬂ—» —_—p f.g —»

f::a->b
g:r->a
f.g:r->b

composition of the two function: f. g
fmapfg=f.g

https://www.quora.com/What-is-in-Haskell-How-can-this-be-a-functor-and-a-monad-What-does-it-actually-do-and-mean
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(->) r Functor Instance Example

instance Functor ((->) r) where instance Functor Maybe where
fmap fg= (\x ->f (g X)) fmap f (Just x) = Just (f x)
fmap f Nothing = Nothing

instance Functor fr where ...

+ | i

fmap ::(@->b)-> ((->)ra) ->((->)rb)
fmap::(@a->b)-> (r->a) ->(r->Dh)

fmap::(a->b)-> fra->frb

fr:a->b f:: Int -> Int (*2)
f g :f.r ->>ab fg i Inlt -> I>nlt Int ; f > Int
.g:r- .g:Int->Int e
Functor ((->) Int) y
g = (+100) g —»fmap— f.g
f=(*2)
(+100) (*2) . (+100)
http://learnyouahaskell.com/functors-applicative-functors-and-monoids
i Young Won Lim
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(->) r Functor

Function (->) r as a Functor fr

The function type r -> a
can be rewritten as (->) r a

fr:a->b
g:r->a

When we look at it as (->) r a,
we can see (->) in a different view point,

because we can consider (->) a type constructor
that takes two type parameters r a, just like Either.

fmap iz (@a->b)->fra > frb fr
fmap::(@->b)->((->)ra) ->((->)rb) (->)r
fmap:x(@a->b)->(r ->a) ->(r ->b) r ->

http://learnyouahaskell.com/functors-applicative-functors-and-monoids
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Partial Application (r ->)

a type constructor has to take exactly one type parameter
to make an instance of Functor.

thus (->) cannot make an instance of Functor
but (->) can make a partial application in the form of (r ->)

If the syntax allowed for type constructors
to be partially applied with sections
(->) r can be written as (r ->)

like we can partially apply + by doing (2+),
that is the same as (+) 2

fmap::(@->b)->((->)ra) ->((->)rh)
Now functions are functors fmap:(@a->b)->(r ->a) ->(r ->b)

look at the implementation in Control.Monad.Instances

http://learnyouahaskell.com/functors-applicative-functors-and-monoids
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((->) r) Prefix Function

let f = (*5) 5
let g = (+3)
(fmap fg) 8

— () —>

let f = (+) <$> (*2) <*> (+10)
f3

— > (*5) —>

—p (+3) 4>|

(fmap (*5) (+3))

http://learnyouahaskell.com/for-a-few-monads-more#reader
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(->) r Functor Examples

instance Functor ((->) r) where instance Functor Maybe where
fmap fg= (\x->f (g x)) fmap f (Just x) = Just (f x)
fmap f Nothing = Nothing

instance Functor ((->) r) where
fmap=(.)
fmapfg=(f.qg)

ghci> :t fmap (*3) (+100)

fmap (*3) (+100) :: (Numa) =>a->a
ghci> fmap (*3) (+100) 1

303 \/

ghci> (*3) “fmap” (+100) $ 1 (+100) ——» fmap ——» (*3). (+100)
303

ghci> (*3) . (+100) $ 1

303

ghci> fmap (show . (*3)) (+100) 1

303"

a —_—» (*3) —>» Db

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