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Module Ex4_2.

Fixpoint eval_poly (p : list Z) (x : Z) :=
match p with

| nil => 0
| a :: p’ => a + (eval_poly p’ x) * X
end.
End Ex4_2.

Section Cogb.

Lemma reduce_fold : forall 1, reduce 1 = fold_right op e 1.
Proof. induction 1; simpl; auto. Qed.

Lemma reduce_app : forall 11 12, reduce (11 ++ 12) = op (reduce 11) (reduce 12).
Proof.
intros 11 12.
induction 11; simpl; auto.
rewrite IH11; auto.
Qed.
End Cog5.

Section F.

Theorem or’_ok : forall P Q, or’ P Q <->P Q.
Proof.
split; intros H.
apply H; auto.
intros X HP HQ.
destruct H; auto.
Qed.

Theorem False’_ok : False’ <-> False.
Proof.

split; intros H. apply H. elim H.
Qed.

Theorem Equal’_ok : forall T x y, Equal’ T x y <-> x = y.
Proof.
split; intros H.
destruct (H (fun x => x = y)). apply H. reflexivity.
split; intros HP.
rewrite <- H. assumption.
rewrite H. assumption.
Qed.
End F.
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Print ex.
Inductive ex (A : Type) (P : A -> Prop) : Prop :=
er_intro : forall = : A, P x —-> ex P.
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Require Import Arith.
Print le.
Inductive le (n : mat) : nat -> Prop :=
len : n<=n [ le.S : forall m : nat, n <=m ->n <=3 m.

Lemma exists_pred : forall x, x > 0 -> exists y, x = S y.
Proof.
intros x Hx.
destruct Hx.
exists 0. reflexivity.
exists m. reflexivity.
Qed.
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Print sig.
Inductive sig (A : Type) (P : A -> Prop) : Type :=
exist : forall = : A, Px -> sig P.

sig (fun x:T => Px) 0 {x:T | Px} 00 00exO0 0000000000 existsOOOOOO
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Definition safe_pred x : x >0 -> {y | x = S y}.
intros x Hx.
destruct Hx.
Error: Case analysis on sort Set is not allowed for inductive definition le.

goooooboooodbpPreopgboooobobooobobbo0oobobbooDOoDbO
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Definition safe_pred x : x > 0 -> {y | x = S y}.
intros x Hx.
destruct x as [[|x’].

elim (le_Sn_0 0). x DO000000O00O0000O000O0 %)
exact Hx.
exists x’.

reflexivity. xO00ooOooO =)

Defined. 000000000000 O0O00OO0OooOoO %)

00000000 oCamlO0OC0O00000O0ODOOOOOOOPropO00O0OOoOOO



Extraction safe_pred.

f (** val safe_pred : nat -> nat **)

let safe_pred = function
| 0 -> assert false (* absurd case *)
/| Sz’ ->z’
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Print sumbool.
Inductive sumbool (A B : Prop) : Set :=
left : A -> {4} + {B} | right : B -> {4} + {B}.

000000000 sumbool A BO {A}4{B} 00000
00000000000000000000000000000

Check le_lt_dec.
: forall mnm : nat, {n <=m} + {m < n}
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Require Import List.
Section Sort.
Variables (A:Set)(le:A->A->Prop).
Variable le_refl: forall x, le x x.
Variable le_trans: forall x y z, le x y -> le y z -> le x Z.
Variable le_total: forall x y, {le x y}+{le y x}.

Inductive le_list x : list A -> Prop :=
| le_nil : le_list x nil
| le_cons : forall y 1, le x y —> le_list x 1 -> le_list x (y::1).

Inductive sorted : list A -> Prop :=
| sorted_nil : sorted nil
| sorted_cons : forall a 1, le_list a 1 -> sorted 1 -> sorted (a::1).

Hint Constructors le_list sorted.

Fixpoint insert a (1: list A) :=
match 1 with

| nil => (a :: nil)
| b :: 1> => if le_total a b then a :: 1 else b :: insert a 1’
end.

Fixpoint isort (1 : 1list A) : list A :=
match 1 with
| nil => nil
| a :: 1’ => insert a (isort 17)
end.

Lemma le_list_insert : forall a b 1,
le a b -> le_list a 1 -> le_list a (insert b 1).
Proof.



intros.

induction HO.
simpl. info auto.

simpl.

destruct (le_total b y). (x le_total OO OODODOOO %)
info auto.

info auto.

Qed.

Lemma le_list_trans : forall a b 1,
le a b > le_list b1l -> le_list a 1.

Proof.

intros.

induction HO. constructor.

info eauto using le_trans. (x le_trans 000 OOQOQOOODOOO %)
Qed.

Parameter insert_ok : forall a 1, sorted 1 -> sorted (insert a 1).
Parameter isort_ok : forall 1, sorted (isort 1).

Inductive Permutation : list A -> list A -> Prop :=
| perm_nil: Permutation nil nil xO0Oooooogo =
| perm_skip: forall x 1 17,
Permutation 1 1’ -> Permutation (x::1) (x::1°)
| perm_swap: forall x y 1, Permutation (y::x::1) (x::y::1)
| perm_trans: forall 1 1’ 1°°,
Permutation 1 1’ -> Permutation 1’ 1’’ -> Permutation 1 1°’.

Parameter Permutation_refl : forall 1, Permutation 1 1.
Parameter insert_perm : forall 1 a, Permutation (a :: 1) (insert a 1).
Parameter isort_perm : forall 1, Permutation 1 (isort 1).

Definition safe_isort : forall 1, {1’|sorted 1’ /\ Permutation 1 1’}.
intros. exists (isort 1).
split. apply isort_ok. apply isort_perm.
Defined.
End Sort.

Check safe_isort.
Definition le_total : forall m n, {m <= n} + {n <= m}.
intros. destruct (le_lt_dec m n). auto. auto with arith.

Defined.

Definition isort_le := safe_isort nat le le_total.
(x D000000001le_refl le_trans OO0 OO0 x*)

Eval compute in projl_sig (isort_le (3 :: 1 :: 2 :: 0 :: nil)).
=0 ::1::2::3 :: nil

Extraction "isort.ml" isort_le. (x O0O0000000 isort.m1 00000 x*)
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