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Require Import ssreflect.
Section CurryHoward.
Variables P Q R : Prop.

Goal P -> (P > Q) —> Q.
move=> p pq. apply pq. assumption.

Show Proof.
(fun (p : P) (pq : P -> Q) => pq p)
Abort.

Goal P /\ Q -> Q /\ P.
move=> pq; case pq. split; assumption.
Show Proof.
(fun pq : P /\ @ => match pq with
| conj H HO => conj HO H
end)
Abort.

Goal P \/ Q -> (P -> R) -> (Q -> R) -> R.

move=> pq pr gr. case pq; assumption.

Show Proof.
(fun (pq : P\/ Q) (pr : P ->R) (qgr : @ -> R) =>
match pq with

| or_introl =z => pr x



| or_intror =z => qr z
end)
Abort.

Goal False -> P.
move=> f; case f.

Show Proof.
(fun f : False => match f return P with end)
Abort.

Variables (A : Set) (drinks : A -> Prop).
Variable me : A. (x HODBZZIZWD *)
Hypothesis EM : forall P, P \/ ~ P. G+ HEFPEE %

(x AMARIIZIDT ZVODPHDIFEEITRKD E VD DD *)
Theorem drinkers_paradox : exists x, drinks x -> forall y, drinks y.
Proof.
case (EM (exists x, “drinks x)) => H.
case H => x Hx. (x RFZLNPLOZERMNITZDT, ZVDIZT B *)
exists x => Hnx; case Hx; assumption.
exists me => _ y. (x HEARATWVWAEDT, FETHVLL %)
case (EM (drinks y)) => Hy.
assumption.
case H; exists y; assumption.
Show Proof.
match EM (exists = : A, ~ drinks =) with
| or_introl (exz_intro _ z Hz) =>
ez_intro (fun z0 : A => drinks z0 -> forall y : A, drinks y) =
(fun Hnz : drinks z => (x FJE *)
match Hr Hnz return (forall y : A, drinks y) with end)
| or_intror H =>
ez_intro (fun z : A => drinks =z -> forall y : A, drinks y) me
(fun (_ : drinks me) (y : A) =>
match EM (drinks y) with
| or_introl Hy => Hy

| or_intror Hy => (* FJE *)
match H (ez_intro (fun z : A => ~ drinks z) y Hy) return (drinks y)
with end
end)
end
Qed.

End CurryHoward.

3 eqType & seq
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Record eqType : Type := Pack
{T: Type; op : T -> T -> bool; _ : forall x y, reflect (x = y) (op x y) }
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Variables (T : eqType) (a : T -> bool).
Fixpoint all s := if s is x :: s’ then a x && all s’ else true.
Lemma allP s : reflect (forall x : T, x \in s -> a x) (all a s).
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Section sort.

Variable A : eqType.

Variable le : A -> A -> bool.

Variable le_trans: forall xy z, lexy -> ley z -> le x z.

Variable le_total: forall xy, "7 le xy -> le y x.
Fixpoint insert a 1 := match 1 with
| nil => (a :: nil)
| b :: 1 => if le a b then a :: 1 else b :: insert a 1’
end.

Fixpoint isort 1 :=
if 1 is a :: 1’ then insert a (isort 1’) else nil.

Fixpoint sorted 1 := (* all Zff > Tbool LOMFEZEERT 2 *)
if 1 is a :: 1’ then all (le a) 1’ && sorted 1’ else true.

Lemma le_seq_insert a b 1 :

le a b -> all (le a) 1 -> all (le a) (insert b 1).
Proof.

elim: 1 => /= [-> // | ¢ 1 IH].

move=> leab /andP [leac leall].

case: ifPn => lebc /=.

- by rewrite leab leac.

- by rewrite leac IH.
Qed.

Lemma le_seq_trans a b 1 :

le a b -> all (le b) 1 -> all (le a) 1.
Proof.

move=> leab /allP lebl.

apply/allP => x Hx.

by apply/le_trans/lebl.
Qed.

Theorem insert_ok a 1 : sorted 1 -> sorted (insert a 1). Admitted.
Theorem isort_ok 1 : sorted (isort 1). Admitted.



(* perm_eq 7% seq TERINTWVADMEIZ T 2D *)
Theorem insert_perm 1 a : perm_eq (a :: 1) (insert a 1).
Proof.

elim: 1 => //=Db 1 pal.

case: ifPn => //= leab.

by rewrite (perm_catCA [:: al [:: b]l) perm_conms.
Qed.

perm_eq_trans : forall (T : eqType), transitive (seq T) perm_eq
Theorem isort_perm 1 : perm_eq 1 (isort 1). Admitted.

End sort.

Check isort.

Definition isortn : seq nat -> seq nat := isort _ leq.
Definition sortedn := sorted _ leq.
Lemma leq_total a b : "~ (a <= b) -> b <= a. Admitted.

Theorem isortn_ok 1 : sortedn (isortn 1) && perm_eq 1 (isortn 1). Admitted.

Require Import Extraction.
Extraction "isort.ml" isortn. (x 2— KB DITW %)

OCaml TIEL < #<.

7/ ocamlc -c isort.mli isort.ml
7 ocaml
OCaml wversion 4.07.1
#load"isort.cmo";;
open Isort;;
isortn (Cons (S 0, Cons (0, Cons (S (S 0), Nil))));;
: Isort.nat Isort.list = Cons (0, Cons (S 0, Cons (S (S 0), Nil)))
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Section even_odd.
Notation even n := (~~ odd n). (x B 2RE DT, BEINESR WV %)

Theorem even_double n : even (n + n).
Proof. elim: n => // n. by rewrite addnS /= negbK. Qed.

(x FRZM-> TN T 2EHDIFWEZAIREICT 5 )
Theorem even_plus mn : even m -> even n = even (m + n).
Proof.

elim: n => /= [|n IH] Hm.

- by rewrite addnO.

- by rewrite addnS IH.



Qed.

Theorem one_not_even : "7 even 1.
Proof. reflexivity. Qed.

Theorem even_not_odd n : even n -> 77 odd n.
Proof. done. Qed.

Theorem even_odd n : even n -> odd n.+1. Admitted.

Theorem odd_even n : odd n -> even n.+1. Admitted.

Theorem even_or_odd n : even n || odd n. Admitted.

Theorem odd_odd_even mn : odd m -> odd n = even (m+n). Admitted.
End even_odd.

fRERIRE 5.1 Admitted % Proof IZZ X, iFPHZ M IH K.



