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Inductive nat : Set := 0 : nat | S : nat -> nat.
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Inductive prod (A B : Set) : Set := pair : A -> B -> prod A B.
Inductive sum (A B : Set) : Set := inl : A -> sum A B | inr : B -> sum A B.
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Definition prod_ind (A B:Set) (P:prod A B -> Prop) :=

fun (f : forall a b, P (pair a b)) =>
fun p => match p as x return P x with pair a b => f a b end.
Check prod_ind.
: forall (A B : Set) (P : A ¥ B -> Prop),
(forall (a : A) (b : B), P (a, b)) -> forall p : A ¥ B, Pp

Definition sum_ind (A B:Set) (P:sum A B -> Prop) :=
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fun (f1 : forall a, P (inl _ a)) (fr : forall b, P (inr
fun p => match p as x return P x
with inl a => f1 a | inr b => fr b end.
Check sum_ind.
forall (A B : Set) (P : A+ B -> Prop),
(forall a : A, P (inl B a)) -> (forall b : B, P (inr A b)) ->
forall p : A+ B, Pp

b)) =>

Fixpoint nat_ind (P:nat -> Prop) (£f0:P 0) (fn:forall n, Pn -> P (S n))
(n : nat) {struct n} :=
match n as x return P x
with 0 => f0 | S m => fn m (nat_ind P fO fn m) end.
Check nat_ind.
: forall P : mnat -> Prop, P 0 -> (forall n : nat, Pn -> P (S n)) ->
forall n : nat, P n
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Lemma plusnO n : n + 0 = n.

Proof.
case: n.
+ done.

forall n : nat, Sn + 0 =Sn

Restart.
move: n.
apply: nat_ind. (* elim DEIR *)
+ done.

forall n : nat, n + 0 =n ->Sn+0=Sn
+ move=> n /= -> //.

Qed.
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Inductive even : nat -> Prop :=
| even_0 : even O
| even_SS : forall n, even n -> even (S (S n)).
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Theorem even_double n : even (n + n).
Proof.
elim: n => /= [|n IH].
+ apply: even_O.
+ rewrite -plus_n_Sm.
by apply: even_SS.
Qed.
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Theorem even_plus m n : even m -> even n -> even (m + n).
Proof.
elim: m => //=.
Restart.
move=> Hm Hn.
elim: Hm => //= m m IH.
apply: even_SS.
Qed.

(x PEHEZEZHT %)
Theorem one_not_even : ~ even 1.
Proof.
case.
Restart.
move H: 1 => one He. (* move H: exp => pat & H: exp = pat Z{E2 *)
case: He H => //.
Restart.
move=> He.
inversion He.
Show Proof. (x FLPADMEMET. SSReflect Tldkk4 REHTEET S *)
Qed.

(x FRZEEHT %)
Theorem eq_ pred mn : Sm =S n ->m = n.
Proof.

move=> [1. (x FXZDMT 2 *)

done.
Qed.
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Inductive and (A B : Prop) : Prop := conj : A ->B -> A /\ B.

Inductive or (A B : Prop) : Prop :=
or_introl : A -> A \/ B | or_intror : B -> A \/ B.

Inductive ex (A : Type) (P : A -> Prop) : Prop :=
ex_intro : forall x : A, P x -> exists x, P x.

Inductive False : Prop := .
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Print False_ind.



fun (P : Prop) (f : False) => match f return P with end
: forall P : Prop, False -> P
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Theorem contradict (P Q : Prop) : P -> "P -> Q.

Proof.
move=> p.
elim.
exact: p.

Qed.
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Module 0dd.
Inductive odd : nat -> Prop :=
| odd_1 : odd 1
| odd_SS : forall n, odd n -> odd (S (S n)).

Theorem even_odd n : even n -> odd (S n). Abort.
Theorem odd_even n : odd n -> even (S n). Abort.
Theorem even_not_odd n : even n -> “odd n. Abort.
End 0dd.
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Search

Ssreflect @ Search 2~ KR T, 74 77V BEHT DIEFR].

Search "add". (* BHNC add ZELEHEME TS *)

Search (_ + S ). (x FERDPINRR =V EOEHEMET S *)

Search _ (_ +8S _). (x FIEE IO R — U 2SR EBEME TS x)

Search (_ + _) (_ * _) "mul". (x KRR TAITHDEMKRT S *)
BAF—4

F3, ssreflect XatAAL. ZHUIEZ IRV,

From mathcomp Require Import all_ssreflect.
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Module Test_ssrnat.
Fixpoint sum n :=
if n is m.+1 then n + sum m else O.

Theorem double_sum n : 2 * sum n = n * n.+1.
Proof.
elim: n => [|n IHn] //=.
rewrite -[n.+2]addn2 !'mulnDr.
rewrite addnC ! (mulnC n.+1).
by rewrite IHn.
Qed.
End Test_ssrnat.
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Print reflect.
Inductive reflect (P : Prop) : bool -> Set :=
ReflectT : P -> reflect P true | ReflectF : = P -> reflect P false
Check orP.
orP : forall bl b2 : bool, reflect (b1 b2) (b1 [/ b2)
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Module Test_ssrbool.
Variables a b ¢ : bool.

Print andb.

Lemma andb_intro : a -> b -> a && b.
Proof.
move=> a b.
rewrite a.
move=> /=,
done.
Restart.
by move —>.
Qed.

Lemma andbC : a & b -> b && a.
Proof.

case: a => /=.

by rewrite andbT.

done.
Restart.

by case: a => //= ->.
Restart.

by case: a; case: b.



Qed.

Lemma orbC : a || b -> b || a.
Proof.
case: a => /=.
by rewrite orbT.
by rewrite orbF.
Restart.
move/orP => H.
apply/orP.
move: H => [Hal|Hb].
by right.
by left.
Restart.
by case: a; case: b.
Qed.

Lemma test_if x : if x == 3 then x*x == 9 else x !=3.
Proof.
case Hx: (x == 3).
by rewrite (eqP Hx).
done.
Restart.
case: ifP.
by move/eqP ->.
move/negbT. done.
Qed.
End Test_ssrbool.
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Theorem avg prod2 mn p : m+n = p+p -> (p - n) * (p - m) = 0.
Proof.
move=> Hmn.
have HpO q: p <= q -> p—q = 0.
by rewrite -subn_eq0 => /eqP.
suff /orP[Hpm|Hpn]: (p <= m) || (p <= n).
+ by rewrite (HpO m).
+ by rewrite (HpO n).
case: (legP p m) => Hpm //=.
case: (legP p n) => Hpn //=.
suff: m + n < p + p.
by rewrite Hmn ltnn.
by rewrite -addnS leq_add // 1ltnW.
Qed.
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Module Equalities.
Theorem square_sum a b : (a + b)"2 = a"2 + 2 *x a x b + b"2. Abort.
Theorem diff_square mn : m >=n -> m"2 - n"2 = (m+n) * (m-n). Abort.
Theorem square_diff mn : m >=n -> (m-n)"2 =m™2 + n”2 - 2 * m * n. Abort.
End Equalities.



