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IndProp: Inductively Defined Propositions
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523 evEX

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 O *)
left. reflexivity.
- (*E=ev.SSn"E'" :ev (S(Sn")) *
right. exists n'. split. reflexivity. apply E'.

Qed.

“YANEX IR —ERZHE— " constructorifiE” X—MRIBEHIRA

5 “inversion lemma”



Destruct4> f2HY [o] #1t

Theorem evSS ev : forall n,
ev (S (S n)) -> evn.
Proof.
intros n E.
(*E : ev (S (Sn)) *
destruct E as [| n' E'] egn: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'] egn: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)) -> evn.
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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o XFHconstructord gk — goal

« feonstructorfJSERIM A ERIRK (LA L IR[E destruct)
Xftkconstructor=4 gindexF# 2 AN ERIR, AMERX, HERENEBR
- WMRFEIFE, WERXNNEBFR

inversionZR B& B 24 = 3k 8 Finversion lemma.



Inversion

Theorem inversion ex1l : forall (n m o : nat),
[n; m] = [o; o] ->
n] = [m].
[n] [m] Inversion\] P2
Proof. iacti
. injectionf1EH ,
intros n m o H. . _ _
_m m HEFEIANKS
¥ Finversion: e
) ) . (destructE L E T,
inversion H. reflexivity. Qed. NN
S EH et - TR STEUER)
¥Hinjection:
injection H. intros. rewrite HO. rewrite H1.
reflexivity. Qed.
Theorem inversion ex2 : forall (n : nat),
Sn=0 -> inversiontl GEES{R
2 + 2 =5, discriminate
Proof.
intros n contra. inversion contra. Qed.
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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 e —_———
¥ 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._ 0O *) exists 0. reflexivity.

- (*E': ev n’ (constructor&#y)
IH: even n’ (JARERIE)
goal: even (S (S n')) (ZEEB#H) *)

unfold even in IH.

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

Qed.
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Inductive clos refl trans {X: Type} (R: X->X->Prop) : X->X->Prop :=
| rt_step (xy : X) :
Rxy ->
clos refl trans R x y
| rt_refl (x : X) :
clos refl trans R x X
| rt trans (x y z : X) :
clos refl trans R x y ->
clos refl trans Ry z ->
clos _refl trans R x z.
End clos_refl trans_remainder.

Definition isDiagonal {X : Type} (R: X -> X -> Prop) :=
forall x y, Rxy ->x =y.

Lemma closure of diagonal is diagonal: forall X (R: X -> X -> Prop),
isDiagonal R ->
isDiagonal (clos refl trans R).

% = constructorfJIE =B W TN FHERIE
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Inductive le :
| le n (n :

| le 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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