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let rec gcd m n =
if m = 0 then n else gcd (n mod m) m
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Fail Fixpoint gcd (m n : nat) {struct m} : nat :=
if m is O then n else gcd (n %% m) m.
Error:
Recursive definition of gcd is ill-formed.
Recurstive call to gcd has principal argument equal to
"n 4% m" instead of "n0".
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Fixpoint gcd (h m n : nat) {struct h} : nat :=
if h is h.+1 then
if m is O then n else gcd h (n %% m) m
else 0.
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Require Import Wf_nat Recdef.

Check 1lt_wf.

: well_founded 1t
Check 1t_wf_ind.



: Vn (P :nat — Prop), (Vn', (Ym, m<n'—P m)—P n')—> P n

Function gcd (m n : nat) {wf 1t m} : nat :=
if m is O then n else gcd (modn n m) m.

Proof.

- move=> m n m0 _. apply/ltP.
by rewrite ltn_mod.

- exact: 1lt_wf.

Qed.

gcd_ind is defined

gcd 1s defined
gcd_equation 1s defined
Check gcd_equation.
Check gcd_ind.

Print gcd_terminate.

Require Import Extraction.
Extraction gcd. (x wf DHA D *)
let rec ged mn =
match m with
| 0->n
| S n0 -> gecd (modn n (S n0)) (S n0)
TliE, I HIELE Z2AEHT 5.

Search (_ %! _) "dvdn". (x oY) 52 L IZlT AMEE2 KR *)
Check divn_eq.
:Vmd:nat, m=mlj/d*xd+ml)d

Theorem gcd_divides mn : (gcd mn %l m) && (gcd m n %[ n).
Proof.
functional induction (gcd m n).
by rewrite dvdnO dvdnn.
Admitted.

Check addKn.
:¥Vzy:nat, z+y -z =y

Theorem gcd_max gmn : g %l m -> g %l n -> g %| gcd m n.
Admitted.
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odd_mul : ¥V mn : nat, odd (m * n) = odd m & odd n

odd_double : V n : nat, odd n.*2 = false
odd_double_half : ¥V n : nat, odd n + (n./2).#2 = n

andbb : ¥V z: bool, &z ==c

negbTE : ¥ b : bool, "7 b ->0b = false

double_inj : V z 22 : nat, z.%2 = g2.%2 -> ¢ = 2
divn2 VY m:mnat, mJj/ 2 =m/2

ltn_Pdiv :Vmd:nat, 1<d->0<m->ml}/d<m
muln2 ¥V m:mat, m*x 2 = m.*x2

esym YV (A Type) (zy : 4), z =y >y ==a

Lemma odd_square n : odd n = odd (n*n). Admitted.
Lemma even_double_half n : "“odd n -> n./2.*%2 = n. Admitted.
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Theorem main_thm (n p : nat) : n * n = (p * p).*2 -> p = 0.

Proof.
elim/1t_wf_ind: n p => n. (x JEEBIEHNIE %)
case: (posnP n) => [-> _ [1 // | Hn IH p Hnp].

Admitted.
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Require Import Reals Field. (x EHEZDHOD field R T 1 7 %)

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

Theorem irrational_sqrt_2: irrational (sqrt (INR 2)).
Proof.
move=> p q Hq Hrt.
apply /Hq /(main_thm p) /INR_eq.
rewrite -mul2n !mult_INR -(sqrt_def (INR 2)) ?{}Hrt; last by auto with real.
have Hqr : INR q <> O%R by auto with real.
by field.
Qed.
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