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b ind [a1,a2]︸ ︷︷ ︸
: List A

fun a︸︷︷︸
: A

=> bind [b1,b2]︸ ︷︷ ︸
: List B

fun b︸︷︷︸
: B

=> pure ( a︸︷︷︸
: A

, b︸︷︷︸
: B

)︸ ︷︷ ︸
: A×B︸ ︷︷ ︸

: List A×B︸ ︷︷ ︸
: B → List A×B︸ ︷︷ ︸

: List A×B︸ ︷︷ ︸
: A → List A×B︸ ︷︷ ︸

: List A×B
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fun︸︷︷︸︸︷︷︸
”fun”

{α β}︸ ︷︷ ︸
implicitBinder︸ ︷︷ ︸

funBinder

[BEq α]︸ ︷︷ ︸
instBinder︸ ︷︷ ︸
funBinder

(ab : α×β)︸ ︷︷ ︸
typeAscription︸ ︷︷ ︸

funBinder︸ ︷︷ ︸
(many1 funBinder)

︸︷︷︸
optType

=>︸︷︷︸
”=>”

let (a,_) := ab; a==a︸ ︷︷ ︸
let︸ ︷︷ ︸

termParser

︸ ︷︷ ︸
basicFun︸ ︷︷ ︸

fun

{︸︷︷︸
”{”

α︸︷︷︸
ident︸︷︷︸

binderIdent

β︸︷︷︸
ident︸︷︷︸

binderIdent︸ ︷︷ ︸
(many1 binderIdent)

︸︷︷︸
(opttype)

}︸︷︷︸
”}”

︸ ︷︷ ︸
implicitBinder

[︸︷︷︸
”[”

︸︷︷︸
optIdent

BEq︸︷︷︸
ident

α︸︷︷︸
ident︸ ︷︷ ︸

app︸ ︷︷ ︸
termParser

]︸︷︷︸
”]”

︸ ︷︷ ︸
instBinder

(︸︷︷︸
”(”

ab︸︷︷︸
ident︸︷︷︸

termParser

:︸︷︷︸
”:”

α︸︷︷︸
ident

×︸︷︷︸
”×”

β︸︷︷︸
ident︸ ︷︷ ︸

term_×_︸ ︷︷ ︸
termParser

)︸︷︷︸
”)”

︸ ︷︷ ︸
typeAscription

(︸︷︷︸
”(”︸︷︷︸

a︸︷︷︸
ident︸︷︷︸

termParser

,︸︷︷︸
”,”

_︸︷︷︸
”_”︸︷︷︸
hole︸︷︷︸

termParser

)︸︷︷︸
”)”

︸ ︷︷ ︸
tuple︸ ︷︷ ︸

termParser

︸︷︷︸
optType

:=︸︷︷︸
”:=”

︸ ︷︷ ︸
letPatDecl

ab︸︷︷︸
ident︸︷︷︸

termParser

︸ ︷︷ ︸
letDecl

let︸︷︷︸
”let”

(a,_) := ab︸ ︷︷ ︸
letDecl

;︸︷︷︸
”;”︸︷︷︸

optSemicolon

a︸︷︷︸
ident︸︷︷︸

termParser

==︸︷︷︸
”==”

a︸︷︷︸
ident︸︷︷︸

termParser︸ ︷︷ ︸
term_==_︸ ︷︷ ︸
termParser︸ ︷︷ ︸

let
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1︸︷︷︸
num︸︷︷︸
catA︸︷︷︸

catA:50

- 2︸︷︷︸
num︸︷︷︸
catA︸︷︷︸

catA:51︸ ︷︷ ︸
catA:50

- 3︸︷︷︸
num︸︷︷︸
catA︸︷︷︸

catA:51

︸ ︷︷ ︸
catA:50

- 4︸︷︷︸
num︸︷︷︸
catA︸︷︷︸

catA:71

^ 5︸︷︷︸
num︸︷︷︸
catA︸︷︷︸

catA:71

^ 6︸︷︷︸
num︸︷︷︸
catA︸︷︷︸

catA:70︸ ︷︷ ︸
catA:70︸ ︷︷ ︸

catA:70︸ ︷︷ ︸
catA:51︸ ︷︷ ︸

catA:50
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newtype ST a = S (State -> (a,State))
app :: ST a -> State -> (a,State)
app (S st) x = st x

app ( S st︸︷︷︸
::State->(a,State)︸ ︷︷ ︸

::S(State->(a,State))︸ ︷︷ ︸
::ST a

) x︸︷︷︸
::State

︸ ︷︷ ︸
::(a,State)

= st︸︷︷︸
::State->(a,State)

x︸︷︷︸
::State︸ ︷︷ ︸

::(a,State)
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newtype ST a = S (State -> (a,State))
app :: ST a -> State -> (a,State)
app (S st) x = st x
instance Functor ST where
  -- fmap :: (a -> b) -> ST a -> ST b
  fmap g st = S (\s -> let (x,s') = app st s in (g x, s'))

           _________             __________
          |         |           |          | 
          |         |  x :: a   |   g ::   |  g x :: b
          |         | --------> |  a -> b  | ---------->
          |  st ::  |           |          |
          |  ST a   |           |__________|
          |         |
          |         |
--------> |         | --------------------------------->
  s ::    |_________|   s' ::
  State                 State

fmap g︸︷︷︸
::a->b

st︸︷︷︸
::ST a︸ ︷︷ ︸

::ST b

= S ( \ s︸︷︷︸
::State

-> let ( x︸︷︷︸
::a

, s’︸︷︷︸
::State

)

︸ ︷︷ ︸
::(a,State)

= app st︸︷︷︸
::St a

s︸︷︷︸
::State︸ ︷︷ ︸

::(a,State)

in ( g︸︷︷︸
::a->b

x︸︷︷︸
::a︸ ︷︷ ︸

::b

, s’︸︷︷︸
::State

)

︸ ︷︷ ︸
::(b,State)︸ ︷︷ ︸

::(b,State)︸ ︷︷ ︸
::State->(b,State)

)

︸ ︷︷ ︸
::ST b

2024type-inferences 2024jul06 23:58

http://anggtwu.net/2024.1-C2.html

