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IndPrinciples: Induction Principles
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Inductive nat : Type :=
| O
| S (n : nat).

Check nat_ind :

forall P : nat -> Prop,

PO ->
(forall n :
forall n :

nat, Pn ->P (S n)) ->
nat, P n.
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Print nat_ind.

(*

* nat_ind =

* fun (P : nat -> Prop) (f : P 9)

* (fo : forall n : nat, Pn -> P (S n)) =>
* fix F (n : nat) : P n :=

*  match n with

| @ => f

* | S ne => fe ne (F no)

* end

*

)
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Inductive time : Type :=
| day
| night.
Check time_ind :
forall P : time -> Prop,
P day ->
P night ->
forall t : time, P t.

Inductive tree (X:Type)
| leaf (x : X)
| node (t1 t2 : tree X).
Check tree_ind :

forall (X : Type) (P : tree X -> Prop),
(forall x : X, P (leaf X x)) ->
(forall t1 : tree X,

P tl -> forall t2 : tree X, P t2 -> P (node X t1 t2)) -»>
forall t : tree X, P t.

: Type :=
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Inductive tree' : Type -> Type :=
| leaf' (X: Type) (x : X): tree' X
| node' (X: Type) (t1 t2 : tree' X) : tree' X.

Check tree' ind :
forall P : forall T : Type, tree' T -> Prop,
(forall (X : Type) (x : X), P X (leaf' X x)) ->
(forall (X : Type) (t1 : tree' X),

P X tl -> forall t2 : tree' X, P X t2 -> P X (node' X t1 t2)) ->

forall (T : Type) (t : tree' T), P T t.




induction

Theorem plus n O : forall n:nat, n = n + 0.
Proof.
intros n. induction n as [| n' IHn']. Show Proof.
(* (fun n : nat =>
nat_ind (fun n@ : nat => n@ = n@ + @) ?Goal

(fun (n' : nat) (IHn' : n' = n' + @) => ?Goald) n) *)

Print nat_ind.
(* nat_ind : forall P : nat -> Prop,

PO -> (forall n : nat, Pn ->P (S n)) -> forall n :

- (*n =0 %) reflexivity.
- (*n =S n" *) simpl. rewrite <- IHn'. reflexivity.

nat, P n *)

Qed.

induction: [ FHZEMIF49 5 EIR
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Inductive ev : nat -> Prop :=
| ev.© : ev @
| ev.SS (n : nat) (H : evn) : ev (S (S n)).

ev_ind :
forall P : forall (n:nat), ev n -> Prop,
PO evo ->

(forall (n:nat) (E:ev n), Pn E ->
P (S (Sn)) (ev.SS n E))->
forall (n‘:nat) (E’:ev n), P n' E'.
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Fail Definition strange (H:forall n, ev n) (m:nat)
match H m with
| ev.©® => forall nm, n = m
| ev.SS  => forall nm, n <> m
end.

The command has indeed failed with message:

Incorrect elimination of "H m" in the inductive type "ev":
the return type has sort "Type" while it should be "SProp" or "Prop".
Elimination of an inductive object of sort Prop

is not allowed on a predicate in sort Type

because proofs can be eliminated only to build proofs.

Feio):

o TARMEFI=% AProp, ¥idiProp?

s TARMEFRMNSI AR, EuErR?
8 o TARMEFI=% AProp, HdiuERR?
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Check ev_ind :
forall P : nat -> Prop,
PO ->
(forall n : nat, evn ->Pn->P (S (Sn))) ->
forall n : nat, evn -> P n.
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Inductive le :

| 1le S (nm :

nat -> nat -> Prop :
nat)
nat) (H :

le nn
le n (S m).

le n m)

Check le_ind
(forall n :

: forall P :

(forall nm :
forall n no :

nat -> nat -> Prop,

nat, P nn) ->

nat, lenm->Pnm->Pn (Sm)) ->
hat, le n n@ -> P n n@.
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Print le.
(* ====> Inductive le (n : nat) : nat -> Prop :=
le n: n<=n
| le S : forall m : nat, n <=m ->n <= S m *)

Check le ind:
forall (n : nat) (P : nat -> Prop),
Pn ->
(forall m : nat, n<=m ->Pm->P (Sm)) ->
forall n@ : nat, n <= n@ -> P ne@.

X EERHle, XNNFAWEEEFPHIEAZindex £, AWML EFE
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Inductive eq (A : Type) (x : A) : A -> Prop
:= eq_refl : x = X

Check eqg_ind :
forall (A: Type) (x:A) (P : A -> Prop),
P x -> forall y : A, x=y -> P y.
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45 4E:discriminate

Theorem zero not one : 1 <> 0.
Proof.

intros contra.

discriminate contra.
Qed.

Definition zero not one' : @ <> 1 :=
fun contra : @ = 1 => eq_ind ©
(fun e:nat => match e with
| @ => True
| S _=> False
end) I 1 contra.

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

discriminate: EHF M7~ [EConstructorFlZ5 By AR #4315 False f41.F AR



rewrite
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Theorem plus id example : forall n m:nat,
n=m -> n+n=m+m.
Proof.
intros n m H.
rewrite -> H.
reflexivity.
Qed.

Definition plus id example' : forall n m:nat,
n=m -> n+n=m+m :=
fun (nm : nat) (H : n=m) =>
eq_ind n (fun (m:nat) => n+n=m+m) eq_refl m H.

rewrite: FHeq_indSCIMMEEFERNBTRE
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