Tipos Inductivos 2
e El tipo igualdad

Inductive eq (A : Type) (x : A) : A -> Prop := refl_equal : x = x
For eq: Argument A is implicit
For refl_equal: Argument A is implicit
For eq: Argument scopes are [type scope ]
For refl_equal: Argument scopes are [type scope ]

eq_ind : forall (A : Type) (x : A) (P : A -> Prop),
Px->foraly : A, x=y ->Py

eq_rec : forall (A : Type) (x : A) (P : A -> Set),
Px->forally : A x=y ->Py

El definido en el propio sistema (eq X y) se abrevia x=y.

eq : forall A : Type, A -> A -> Prop
e El tipo existencial En l6gica constructiva una prueba de la proposiciéon

dr: A- P(x)

consiste en un par (a, p) donde a es de tipo A y p es una prueba de (Pa).

Inductive ex (A : Type) (P : A -> Prop) : Prop :=
ex_intro : forall x : A, P x -> ex P

For ex: Argument A is implicit

For ex_intro: Argument A is implicit

For ex: Argument scopes are [type_scope _]

For ex_intro: Argument scopes are [type_scope ]
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ex : forall A : Type, (A -> Prop) -> Prop
ex_intro : forall (A : Type) (P : A -=> Prop) (x : A), P x > ex P

Coq < Check fun (A:Set) (P:A->Prop) (x:A)
(p (P x)) => (ex_intro P x p).
fun (A : Set) (P : A -> Prop) X : A) (p : P x) => ex_intro P x p
. forall (A : Set) (P : A ->Prop) X : A, Px ->exP

Coq < Check fun (A:Set) (P:A->Prop) (x:A)
(p (P x)) => (ex_intro (fun a:A =>(P a)) x p).
fun (A : Set) (P : A ->Prop) x : A (p: P x)=>
ex_intro (fun a : A == P a) x p
: forall (A : Set) (P : A -> Prop) (x : A, P x -> exists a : A, P a
ex_intro: forall (A : Type) (P : A -> Prop) (x : A), P x > ex P

ex_ind : forall (A : Type) (P : A -> Prop) (PO : Prop),
(forall x : A, P x -> P0O) -> ex P -> PO

la expresion Check forall P:nat->Prop, exists a:nat,(P a). nos da

VP :nat — Prop,(Ja: nat, Pa

La version constructiva del tipo existencial Dados A : Set y un predicado P : A —
Prop, podemos construir el tipo

{z € A|(P x)}

de tipo Set cuyos posibles elementos son los pares (x, p) donde, como en el caso an-
terior,  : A representa el "testigo" y p : (P x) es la justificacién de que x satisface el
predicado P.
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Inductive sig (A : Set) (P : A -> Prop) : Set =
exist : forall x : A, P x -> sig P
For sig: Argument A is implicit
For exist: Argument A is implicit
For sig: Argument scopes are [type_scope type_scope]
For exist: Argument scopes are [type scope ]

sig : forall A : Set, (A -> Prop) -> Set

Cog < Check forall (A:Set) (P:A->Prop), (sig P).
forall (A : Set) (P : A -> Prop), sig P
. Type

Cog < Check forall (A:Set) (P:A->Prop), (sig (fun a:A=>(P a))).
forall (A : Set) (P : A -> Prop), {a : A | P a}

. Type
exist : forall (A : Set) (P : A -> Prop) (x : A), P x -> sig P

sig_ind : forall (A : Set) (P : A -> Prop) (PO : sig P -> Prop),

(forall (x : A) (p : P x), PO (exist P x p)) -> forall s : sig P, PO s
sig_rec : forall (A : Set) (P : A -> Prop) (PO : sig P -> Set),

(forall (x : A) (p : P x), PO (exist P x p)) -> forall s : sig P, PO s

La definicion mutuamente inductiva de naturales pares e impares

Inductive
Even : nat -> Prop =
| even0 : Even O
| evenS : forall n : nat, Odd n -> Even (S n)
with Odd : nat -> Prop :=
| oddl : Odd 1
| oddS : forall n : nat, Even n -> Odd (S n).
Even, Odd are defined
Even_ind is defined
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Odd_ind is defined

El tipo del predicado binario que expresa que un namero 7 es la suma de m y un
fijon

Inductive
Plus (n : nat) : nat -> nat -> Prop :=
| PlusO : Plus n 0 n
| PlusS : forall m r : nat, Plus n m r -> Plus n (S m) (S r).
Plus is defined
Plus_ind is defined

Coq < Check Plus.
Plus: nat -> nat -> nat -> Prop

Cog < Check PlusO.

PlusO: forall n : nat, Plus n 0 n

Coq < Check PlusS.

PlusS:forall n m r : nat, Plus n mr -> Plus n (S m) (S 1)

El tipo mutuamente inductivo de trees y forests

Inductive
tree : Set =
node : forest -> tree
with forest : Set :=
| emptyf : forest
| consf : tree -> forest -> forest.
tree, forest are defined
tree_rect is defined
tree_ind is defined
tree_rec is defined
forest_rect is defined
forest_ind is defined
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forest_rec is defined

Check tree.

Set

Check forest.

Set

Check node.
forest->tree

Check emptyf.
forest

Check consf.
tree->forest->forest
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