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e GADT List : (elem : Type) -> Type

Nil : List elem

(::) ¢ (x : elem) ->
(xs : List elem) ->

List elem
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Vect : (len : Nat) -> (elem : Type) -> Type
Nil : Vect Z elem
(::) : (x : elem) -> (xs : Vect len elem) -> Vect (S len) elem

vl : Vect 3 Integer
vli = [1, 2, 3]
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head : Vect (S len) elem -> elem
head (Xx::Xxs) = X

(++) : (xs : Vect m elem) ->
(ys : Vect n elem) ->
Vect (m + n) elem

(++) L[] ys = Vs
(++) (X::XS) yS = X :: XS ++ VS
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head : Vect (S len) elem -> elem

head (x::xs) = X
(++) : (Xxs : Vect‘m_

(ys : Vect n elem) ->

Vect (m + n em

(++) (X::XS) yS = X :: XS ++ VS
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Tree : -> Type -> Type -> Type
Leaf : k - -> Tree Z k v
Branch? : v -> k ->
Tree (S n) kv

Branch3 : k ->

>
>
-> k ->
>

Tree (S n) kv
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Tree : Nat -> Type -> Type -> Type
leaf : k -> v -> Tree Z k v
Branch2 : Tree n -> k ->

Tree -> Tree (S n) k v

Branch3 : Tree -> k ->
Tree -> k ->
Tree -> Tree (S n) k v
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Tree : Nat -> Type -> Type -> Type

Leaf : k -> v -> Tree 7 k Y

Branch2 : Tree n
Tree n

sranch3 : Tree 1 h
Tree n
Tree n > Tree (S n) k v
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https://gitlab.com/blackenedgold/idris-dependent-queue

Queue : Nat -> Type -> Type
MkQueue : (front : Vect L a) ->

(rear : Vect m a) ->
Queue (1L + m) a
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empty : Queue 0 a
empty = MkQueue [] []

1sEmpty : Queue n a -> Bool

1sEmpty (MkQueue [] []) = True
1sEmpty = False
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Enqueue’?

enqueue : Queue n a -> a -> Queue (S n) a

enqueue (MkQueue front rear) x =

MkQueue front (x :: rear)




- + Errors (1)
"-- Queue.idr line 42 col 3:
When checking right hand side of enqueue with expected type

(- (L+m) a

Type mismatch between
(L+ 5 m) a (Type of front (x rear))
and

(° (plus L m)) a (Expected type)

Specifically:
Type mismatch between
plus 1T (5 m)
and
(plus 1 m)




Type mismatch between

plus L (5 m)

and
(plus 1 m)
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SESATIVICESICREBD H B
plusSuccRightSucc :
(left : Nat) ->

(right : Nat) ->
S (left + right) = left + S right




enqueue : Queue n a -> a -> Queue (S n) a
enqueue (MkQueue {l} {m} front rear) x =
plusSuccRightSucc 1 m

MkQueue front (x :: rear)




Enqueue!

enqueue : Queue n &,-> a -> Queue (S n) a
enqueue (MkQueue {l} {m} front rear) x =
plusSuccRightSucc 1 m

MkQueue fi¥nt (x :: rear)




Dequeue?

dequeue : Queue (S n) a -> (a, Queue n a)
dequeue (MkQueue (x :: XS) rear) =
(x, MkQueue xs rear)

dequeue (MkQueue |[] rear) =
reverse rear of
e::front => (e, MkQueue front [])




Dequeue?

dequeue : Queue (S n) a -> (a, Queue n a)
dequeue (MkQueue (x :: XS) rear) =
(x, MkQueue xs rear)

dequeue (MkQueue |[] rear) =
reverse rear of
e::front => (e, MkQueue front [])




Dequeue?

- + Errors (1)
"-- Queue.idr line 50 col 16:
When checking right hand side of Queue.case block in dequeue at Queue.i1dr:49:8-19 with expected type
(a, Queue n a)

When checking argument b to constructor Builtins.MkPair:
Type mismatch between
Queue (n + 0) a (Type of MkQueue front [])
and

Queue n a (Expected type)

Specifically:
Type mismatch between
plus n 0
and




Dequeue!

dequeue : Queue (S n) a -> (a, Queue n a)
dequeue (MkQueue (x :: XS) rear) =
(x, MkQueue xs rear)

dequeue {n} (MkQueue |[] rear) =
sym (plusZeroRightNeutral n)

reverse rear
e::front => (e, MkQueue front [])




g: Queue O Int = empty

g: Queue 1 Int = enqueue q 1
g: Queue 2 Int = enqueue q 2
(e, g) = dequeue g

(e, g) = dequeue
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SortedDMap : (k : Type) -> (v : k -> Type) -> Type

: SortedDMap Nat FlipFlop = empty
insert 0 True t

tnsert 1 FLipFlop : Nat -> Type

insert 2 False t FlipFlop n =
half n

IKFEZ £ > TcARDB alfEven _ => Bool

HalfOdd _ => String
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maybeToVect :
Maybe elem ->

(p ** Vect p elem)
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