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Require Import Wf_nat.
Check 1lt_wf_ind.
: forall (n : mat) (P : mat -> Prop),
(forall n0 : nat, (forall m : mat, m < n0O -> P m) -> P n0) ->Pn

Goal forall n, n + O = n.
induction n using lt_wf_ind. (* induction ... using ... Tfi5 *)
destruct n.
reflexivity.
simpl.
f_equal.
apply H.
auto.
Qed.
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Require Import Arith Wf_nat Omega.
(¢ EFITDONTORRA R4 *)

Module Div2.

Definition double n :=n + n.

Fixpoint div2 (n : nat) :=
match n with

| 0Ol 1=>0
| S(S n’) => 8 (div2 n’)
end.

Check plus_n_Sm.

Parameter double_div2: forall n, div2 (double n) = n.

Parameter double_inv: forall n m, double n = double m -> n = m.

Theorem double_mult_1l: forall n m, double (n * m) double n * m.
unfold double. auto with arith.

Qed.

Theorem double_mult_r: forall n m, double (n * m) n * double m.
unfold double; intros; ring.

Qed.

Lemma div2_le : forall n, div2 n <= div2 (S n) <= S (div2 n).

induction n. split. auto. auto. (x FHiE /\ TOURDB>TND *)
destruct IHn.
Admitted.

Lemma div2_1t : forall n, n <> 0 -> div2 n < n.
Proof.
induction n; intros.
elim H; auto.
destruct n; simpl.
auto.
destruct (div2_le n).
apply 1lt_n_S.
eauto using le_lt_trans.
Qed.
End Div2.
Import Div2.

G ARBUZDOWT %)

Require Import Even. (x fEHES £ 75 ) D Even 25 *)
Print even. (x HETREZBDEEN, HAHRBRTEEINTWVDS *)

Inductive even : mat —-> Prop :=
| even_0 : even 0



| even_S : forall n : nat, odd n -> even (S n)
with odd : mat -> Prop :=
| odd_S : forall mn : nat, even n -> odd (S n)

Theorem even_is_even_times_even: forall n, even (n * n) -> even n.
intros.
destruct (even_or_odd n). auto.
eapply even_mult_inv_r; eauto.

Qed.

Parameter double_even : forall n, even (double n).

(x HERWIEDFEL 2 LK T 5 *)

Scheme even_odd_ind := Induction for even Sort Prop
with odd_even_ind := Induction for odd Sort Prop.
Check even_odd_ind. (x even & odd O HGIZXN U THEEZIS *)

: forall (P : forall m : mat, even m -> Prop)
(PO : forall n : mat, odd n -> Prop),
P 0 even_0 ->
(forall (n : mat) (o : odd n), PO n o -> P (S n) (even_S n o)) ->
(forall (n : nat) (e : even n), Pn e -> PO (S n) (0dd_S n e)) ->
forall (n : nat) (e : even n), Pn e

Lemma even_double : forall n, even n -> double (div2 n) = n.
Proof.

eapply even_odd_ind. (x odd DIRFEV LD 572N *)
reflexivity.
intros.
apply H. (* odd IZDWTIREZZD X iKY *)
Admitted. (x AEHIZSER S E T *)

(x ATEHLTH S il )
Theorem even_square: forall n,

even n -> double (double (div2 n * div2 n)) = n * n.
Admitted.

O ARTEHL )
Theorem main_thm: forall n p : nat, n * n = double (p * p) -> p = 0.
Proof.

induction n using 1t_wf_ind; intros. (¢ FEREIFNIEDfFE N *)
destruct (eq_nat_dec n 0). G+ AREL S, HBIZ DWW THEHREAE D 32D *)
subst.

destruct p; try discriminate.
auto.
assert (even_n: even n). admit. (x TZHEMIETH *)
assert (even_p: even p). admit.
rewrite <- (even_double p even_p).
rewrite <- (even_double _ even_0).
f_equal. (x WL D REEZ LS
apply (H (div2 n)).
Admitted.
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Require Import Reals.

Require Import Field. (x RIZHB T B HHLE T S/FE field *)

Print Raxioms.
Check completeness. (x ZETRWV EICERBEBITIZ ERARH B *)

: forall E : R -> Prop,
bound E -> (exists z : R, Ez) ->{m : R | is_lub E m}

* I DER *)

Definition irrational (x : R) : Prop :=
forall (p : Z) (q : nat), q <> 0 -> x <> (IZR p / INR @)%R.

(x sqrt 2 DEMETH D *)

Theorem irrational_sqrt_2: irrational (sqrt (INR 2)).
Proof.
intros p q Hq Hrt.
elim Hq.
Check Zabs_nat.
apply (main_thm (Zabs_nat p)).
replace (Div2.double (q * q)) with (2 * (q * q))
by (unfold Div2.double; ring).
apply INR_eq. (x EHOFERNIZEZD *)
repeat rewrite mult_INR.
Check sqrt_def.
rewrite <- (sqrt_def (INR 2)) by auto with real.
rewrite Hrt.
assert (INR g <> O%R). auto with real.
destruct p; simpl. field; auto.
rewrite INR_IPR; unfold IZR. field; auto.
rewrite INR_IPR; unfold IZR. field; auto.
Qed.
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