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Section Sort.
Theorem insert_ok : forall a 1, sorted 1 —-> sorted (insert a 1).
Proof.
intros a 1 HS. induction HS; simpl; auto.
destruct (le_total a a0); eauto using le_list_trans, le_list_insert.
Qed.
Theorem isort_ok : forall 1, sorted (isort 1).
Proof. induction 1; simpl; auto. auto using insert_ok. Qed.
Hint Constructors Permutation.
Lemma Permutation_refl : forall 1, Permutation 1 1.
Proof. induction 1; auto. Qed.
Lemma insert_perm : forall 1 a, Permutation (a :: 1) (insert a 1).
Proof.
intros. induction 1; simpl; auto.
destruct (le_total a al); eauto.
Qed.
Lemma isort_perm : forall 1, Permutation 1 (isort 1).
Proof.
induction 1; simpl; auto.
eauto using insert_perm.
Qed.
End Sort.

Definition isort_le := safe_isort nat le le_refl le_trans le_total.
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auto with arith
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Require Import Arith.

Goal forall m n, m + n =n + m.
auto with arith.
Qed.
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Require Import Ring.

Goal forall mn p, m *n + p =p + n * m.
intros.
auto with arith. (x ODOOO0O00O %)
ring.

Qed.
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Require Import Omega.

Goal forall mn, m<=n ->m < n + 1.
intros.
omega.

Qed.

Goal forall m n, m < n -> n < m -> False.
intros.
omega.

Qed.
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let rec gcd m n =
if m = 0 then n else gcd (n mod m) m
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Require Import Arith Euclid Ring Omega.

Check modulo.
: forall n : nat, n > 0 —>
forall m : nat, {r : nat | ezxists q : nat, m=q *n +r /\ n > r}

gobopboobboobooooboboobooboboobobooboobDbooboo
gooooobooooooboboooboooboboOoosgboooooboooboooDboboOoooo
goboooodg

Definition mod’ n m := modulo (S m) (1t_0_Sn m) n.
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Fixpoint gcd (m n : nat) {struct m} : nat :=
match m with

| 0 =>n
| Sm’ => gcd (projl_sig (mod’ n m’)) m
end.

Error:

Recursive definition of gcd is ill-formed.
Recurstive call to gcd has principal argument equal to
"proji_sig (mod’ m m’)" instead of m’.
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Fixpoint gcd (h:nat) m n {struct h} :=

match m with

| 0O =>n

| Sm’ =>
match h with
| 0 =>1
| Sh’” =>gecd h’ (projl_sig (mod’ n m’)) m
end

end.
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Require Import Recdef.

Function gcd (m n : nat) {wf 1t m} : nat :=
match m with

| O =>n

| Sm’ => gcd (projl_sig (mod’ n m’)) m
end.
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intros.

destruct (mod’ n m’). simpl.
destruct e as [q [Hn Hm]].
apply Hm.
x0Ooooog =
Search well_founded.
exact lt_wf.

Defined.

gcd_ind 1is defined

gcd is defined

gcd_equation 1s defined
ooooooooooooouoouuubbbged-indJ000000000O0 functional
induction (ged m n) OO ODOOOOOODOO

Extraction "gcd.ml" gcd.
Check gcd_ind.
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Inductive divides (m : nat) : nat -> Prop := Gm O n OO0 %)

divi : forall a, divides m (a * m).
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Lemma divide : forall amn, n = a * m —-> divides m n.
Proof.

intros. rewrite H. constructor.
Qed.

Lemma divides_mult : forall m q n, divides m n -> divides m (q * n).
Proof.

induction 1. apply (divide (g*a)). ring.
Qed.

Parameter divides_plus
forall m n p, divides m n -> divides m p -> divides m (n+p).
Parameter divides_1 : forall n, divides 1 n.
Parameter divides_O : forall n, divides n O.
Parameter divides_n : forall n, divides n n.

Hint Resolve divides_plus divides_mult divides_1 divides_O divides_n.

Theorem gcd_divides : forall m n,
divides (gcd m n) m /\ divides (gcd m n) n.
Proof.
intros.
functional induction (gcd m n). x 000000000000 %)
auto.
destruct (mod’ n m’).
simpl in *. x ODO0OO0oDOOOo =)
destruct e as [q [Hn Hm]].
destruct IHnO.
split; auto.
rewrite Hn.
info auto.
Qed.

Parameter plus_inj : forall mn p, m+n =m+ p ->n = p.

Lemma divides_plus’ : forall m n p,

divides m n -> divides m (n+p) -> divides m p.
Proof.

induction 1.

intro.

induction a. assumption.
inversion H.
destruct ao0.

destruct p. auto.

elimtype False.

destruct m; destruct a; try discriminate; omega.
simpl in H1.
apply IHa.
rewrite <- plus_assoc in H1.
rewrite <- (plus_inj _ _ _ H1).
constructor.

Qed.

Theorem gcd_max : forall g m n,
divides g m -> divides g n -> divides g (gcd m n).
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