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Lemma test x : 1 + x =x + 1.
Check [eta addnC].
Yoy :nat, z+y=y+z
apply: addnC.
Abort. (x EHZERETICGIAEZRDLES *)

T—)L & EH addnC DFHDBER > TWVWHDIZ, Z I THRYE apply DMEZ 2 Do,
FEX apply FEHEDOZ 2L TWVW5.
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ZZTWHH—h X, (B—tHD) ZHrEATEHALZZO0EBOEZED S Z L THL
DTS, FIZE, t+x=x+1¥ m+n="n+m ZHE LT, m=1,"m=x &
EDIUTR L.

Coq KRD apply TEHDEE LR WVWE, TF7—I12K5%. LH»L, SSReflect @ apply: =
apply/ XX, ZHEIEKES.

Lemma test x yz : x +y +z =2+ 7y + Xx.
Check etrans.
:V (4 : Type) (zy 2z : 4), c=y >y=2->c=2
apply etrams.

Error: Unable to find an instance for the wvariable y.

apply: etrans. (x y DHEE@ICHHINIR VDT, apply: IKEZ D *)
T+ Yy + 2z = ?2Goal

apply: addnC.

apply: etrans.

Check f_equal.

:Y (AB:Type) (f : A ->B) (zy : 4, z=y->Ffaz=7Ffy

apply: f_equal. (* x +y = 7Goal0 %)
apply: addnC.

apply: addnA.

Restart. (+ FEFAZITICE T *)
rewrite addnC. (* rewrite HH—LZS *)
rewrite (addnC x).
apply: addnA.

Abort.
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EE 2 H(LRIE (= t),.. .ty = .} ITNLT, o) = o(t) THELE, o 1ZZDH—(t
FEOE—FE 3.
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EU{f(t1,...,tn) = f(t},...,t0)} > EU{t1 =t,....th, =t}

EU{f(t,...,tn) =g(t},....t0,)} =L f#g
Eu{x=t} = [t/z]EU{x =t} x€cvars(E)A(t=y=y € vars(E)) ANz & vars(t)
Eu{r=z} > F

FEu{z=t} -1 x € vars(t)
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Goal

(V P : nat -> Prop, PO -> (Vn, Pn -> P (S n)) ->Vn, Pn) —>
Vaom, n+m=m+ n.

move=> H n m. (x 2 TOEHZREIZ *)

apply: H. (*n+m=0 %)
Restart.

move=> H n m.

pattern n. (x pattern TIELWIRGEZMEKRT 2 *)

apply: H. (x0+m=m+ 0 %)
Restart.

move=> H n. (x forall n ZHRT LI EL WL %)

apply: H. (*n+0=0+n %)
Abort.

b3tk 4 ZEECEDN T WS, apply ST elim, rewrite X set BZFEIFH N 5.
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let rec gcd m n =
if m = 0 then n else gcd (n mod m) m
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ZOHKRBELT, &AKRIE ¢ <qDETED, ¢ | qDHEHAL LTV, GEIE m 1ITB 3 2 i
RIFHNETD 5.
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Fixpoint gcd (m n : nat) {struct m} : nat :=
if m is O then n else gcd (n %% m) m.
Error:
Recursive definition of gcd ts ill—formed.
Recursive call to gcd has principal argument equal to
"n 4% m" instead of "n0".

5%, Coq2in WhmAm XD/PIVWIeEZHEBELTOWARVWES ., BIREZ209H5.
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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.

hWICEHTAEETIDNEICEINTZ2 A 0123 Zeidkw) ZeZHHLZTAERS R0
B, HEL IRV, LAL, 2o R[S L, Extraction DB TH hdia— FOHIZERD,
AEDZNITYZLEDLESTLES.
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Fixpoint Df{H DI Function Z{H\, struct (BEiE) % wf (W) TEZX 5. ZOHIET
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Require Import Wf_nat Recdef.
Check 1lt_wf.
: well_founded 1t
Check 1lt_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 mO _. apply/ltP.
by rewrite ltn_mod.

- exact: 1lt_wf.

Qed.

gcd_ind 1is defined

gcd 15 defined
gcd_equation ts defined
Check gcd_equation.
Check gcd_ind.

Print gcd_terminate.

Require Import Extraction.
Extraction gcd. (x wE DIHZA D *)



let rec gcd mn =
match m with
| 0 ->n
| S n0 -> gecd (modn n (S n0)) (S n0)

T, TOroIELE 2T 5.

Search (_ %! _) "dvdn". (x EY)z Z LICEHT 2fEEZ TR *)
Check divn_eq.
:Vmd:nat, m=mJ/d*xd+mlijd

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

Check addKn.
Yoy :nat, z+y-x =4y

Theorem gcd_ max gmn : g %l m -> g %l n -> g %| gcd m n.
Admitted.
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odd_mul :Vmn : 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

andbbd :Vx: bool, z 89z ==z

negbTE Vb : bool, "7 b ->b = false

double_injg : V ¢ z2 : nat, ©.%2 = g2.%2 > ¢ = x2
divn2 :Vm:mnat, mJj/ 2 =m/2

ltn_Pdiv Vmd:nat, 1 <d->0<m->m}YJ/d<m



muln2 ¥V m: mnat, m* 2 = m.*x2

esym VY (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.
(x AEH )

Theorem main_thm (n p : nat) : n * n = (p * p).*¥2 -> p = 0.
Proof.

elim/1t_wf_ind: n p => n. (x TERENNTE *)
case: (posnP n) => [-> _ [1 // | Hn IH p Hnp].
Admitted.

O JEFHEL *)
Require Import Reals Field. (x B ZD/DD field X7 T 4 7 *)

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

BRI 3.1 Admitted % Qed ICE X, AEFHZ SERE XK.



