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IndProp: Inductively Defined Propositions
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Inductive ev : nat -> Prop :=
| ev. O : ev 0
| ev.SS (n : nat) (H : evn) : ev (S (S n)).
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Theorem ev_inversion : forall (n : nat),
ev n ->
(n = 0) \/ (exists n', n =S (Sn') /\ evn').
Proof.
intros n E. destruct E as [ | n' E'] egn:EE.
- (*E =ev .0 : ev 0 *)
left. reflexivity.
- (*E=ev.SSn"E'" :ev (S(Sn")) *
right. exists n'. split. reflexivity. apply E'.
Qed.
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Theorem evSS ev : forall n,
ev (S (S n)) ->evn.
Proof.
intros n E.
(*E : ev (S (Sn)) *)
destruct E as [| n' E'] eqgn:EE.
- (*E : ev ©
EE : E = ev_0 *)
Abort.
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remember

Theorem evSS ev _remember : forall n,
ev (S (S n)) -> ev n.
Proof.
intros n E.
(* E: ev (S (S n)) *)
remember (S (S n)) as k eqgn:HKk.
(*Hk : k =S (S n)
E: ev k *)
destruct E as [|n' E'] eqgn:EE.
- (* Hk: @ =S (S n)
E: ev O
EE: E = ev 0O *)
discriminate Hk.
- (*E =ev.Sn" E" *)
injection Hk as Heq. rewrite <- Heq. apply E'.
Qed.
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remember

Theorem evSS ev _remember : forall n,
ev (S (S n)) -> ev n.
Proof.
intros n E.
(* n : nat
E: ev (S (S n)) *)
remember (S (S n)) as k eqgn:Hk.
(* n, k : nat
Hk : k =S (S n)
E: ev k *)
Show Proof.
(* (fun (n : nat) (E : ev (S (S n)))
let k :=S (S n) in
let Hk : k =S (S n)
:= eqg_refl in ?Goal) *)
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Theorem evSS ev remember : forall n,
ev (S (S n)) -> ev n.
Proof.
intros n E.
assert (H:exists k, k = (S (S n))). {
exists (S (S n)). reflexivity.
}
destruct H as [k Hk].
rewrite <- Hk in E.
(* n, k: nat
E: ev k
Hk: k =S (S n) *)




Inversion

Theorem evSS ev' : forall n,
ev (S (S n)) -> ev n.
Proof.

intros n E.
inversion E as [| n' E' Heq].
(* E=ev.SSn'" E'*)
apply E'.
Qed.
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Inversion

Theorem inversion ex1l :

[n; m] = [o; o] ->
[n] = [m].

Proof.
intros n m o H.

X Hinversion:
inversion H.

SXHinjection:
injection H. intros.
reflexivity. Qed.

forall (n m o : nat),

reflexivity. Qed.

rewrite HO. rewrite H1.

Theorem inversion ex2 :

Sn=0 ->
2 + 2 =5,
Proof.

intros n contra. inversion contra. Qed.

forall (n : nat),
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Induction

Theorem add @ r :

Proof. intros n.

(* n : nat

* === ====

¥ n+0=n

“)

induction n as [| n' IHn'].

- reflexivity.

(* n' nat

* IHn'" : n" + @ = n'
* —— e e i — — — —— ——
* Sn" +0=Sn'

*)

forall n:nat,

n+ 0 = n.
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Inductive ev : nat -> Prop :=
| ev.© : ev 0
| ev. SS (n : nat) (H: evn) : ev (S (S n)).

Lemma ev_even : forall n,
ev n -> even n.
Proof.
intros n E.
induction E as [|n" E' IH].
- (* E = ev_ 0 *) exists 0. reflexivity.

- (*E': ev n’ (constructor£#y)
IH: even n’ (AEI%)
goal: even (S (S n')) (EEB#R) *)

unfold even in IH.

destruct IH as [k Hk].
rewrite Hk. exists (S k). simpl. reflexivity.

Qed.

InductionffE FeviI S8, FHHITHNAE R




12

NEXHIKFR

Inductive le :
| 1le.n (n :

| 1le S (nm :

nat -> nat -> Prop :
: le nn
: len (S m).

nat)

Notation "n <= m

nat) (H : 1le n m)

= (le n m).
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Theorem test lel :
3 <= 3,

Proof.
apply le n. Qed.

Theorem test le2 :
3 <= 6.
Proof.

apply le S. apply le S. apply le S. apply le n.

Theorem test le3 :
(2 <=1) -> 2 + 2 =5,
Proof.

intros H. inversion H. inversion H2.

Qed.

Qed.
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