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Print nat.
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Inductive nat := 0 : nat | S: nat -> nat.
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Inductive nat :=
| 0: nat
| S (n: nat): nat.

R 0 RRE, s FonARE o KGR, B as1 o FHEEXAREINEZH.

Fixpoint add (n m: nat): nat :=
match n with
| 0 =>m
| Sn' =>38 (add n' m)

end.
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Theorem add_comm:

forall n m, add n m = add m n.
Proof.

intros.

induction n; simpl.
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Abort.
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Lemma add_O_r: forall n, add n 0 = n.
Proof.

intros.

induction n; simpl.

+ reflexivity.

+ rewrite IHn.

reflexivity.

Qed.
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Theorem add_comm: forall n m,
add n m = add m n.
Proof.
intros.
induction n; simpl.
+ rewrite add_O_r.
reflexivity.
+ (k¢ FIHSPBEFEZIEHAAXT _[add (S n) m = add m (S n)]l_, MMIE _[add]_# = X,
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Abort.
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Lemma add_succ_r: forall n m,

add n (S m) =S (add n m).
Proof.

intros.

induction n; simpl.

+ reflexivity.

+ rewrite IHn.

reflexivity.

Qed.
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Theorem add_comm: forall n m,
add n m = add m n.
Proof.
intros.
induction n; simpl.
+ rewrite add_O_r.
reflexivity.
+ rewrite add_succ_r.
rewrite IHn.
reflexivity.

Qed.
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Fixpoint mul (n m: nat): nat :=
match n with
| 0=>0
| S p=>add m (mul p m)

end.
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Theorem add_assoc:
forall n m p, add n (add m p) = add (add n m) p.

Theorem add_cancel_1:

forall nm p, add pn = add pm <->n = m.

Theorem add_cancel_r:

forall n m p, add n p = add m p <-> n = m.

Lemma mul_O_r: forall n, mul n 0 = 0.

Lemma mul_succ_r:

forall n m, mul n (S m) = add (mul n m) n.

Theorem mul_comm:

forall nm, mul n m = mul m n.

Theorem mul_add_distr_r:

forall n m p, mul (add n m) p = add (mul n p) (mul m p).

Theorem mul_add_distr_1:

forall n m p, mul n (add m p) = add (mul n m) (mul n p).

Theorem mul_assoc:

forall n m p, mul n (mul m p) = mul (mul n m) p.

Theorem mul_1_1: forall n, mul (S 0) n = n.

Theorem mul_1_r: forall n, mul n (S 0) = n.
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Fixpoint iter {A: Type} (n: nat) (f: A -> A) (x: A): A :=
match n with
| 0 => x
| Sn' =>f (iter n' f x)

end.
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Theorem iter_S:
forall {A: Type} (n: nat) (f: A -> A) (x: A),
Nat.iter n £ (f x) = Nat.iter (S n) f x.
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Proof.
intros.
induction n; simpl.
+ reflexivity.
+ rewrite IHn; simpl.
reflexivity.
Qed.
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Theorem iter_add:
forall {A: Type} (n m: nat) (f: A -> A) (x: A),
Nat.iter (n + m) f x = Nat.iter n f (Nat.iter m f x).
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Theorem iter_mul:
forall {A: Type} (n m: nat) (f: A -> A) (x: A),
Nat.iter (n * m) f x = Nat.iter n (Nat.iter m f) x.
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