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Section Socrates.

Variable A : Set.
Variables human mortal : A -> Prop.
Variable socrates : A.

Hypothesis hm : forall x, human x -> mortal x.
Hypothesis hs : human socrates.

Theorem ms : mortal socrates.
Proof.

apply hm.

assumption.
Qed.

Print ms.
ms = hm socrates hs
: mortal socrates

End Socrates.
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Section Laws.
Variables (A:Set) (P Q:A->Prop).

Lemma DeMorgan2 : (~ exists x, P x) -> forall x, ~ P x.
Proof.

intros N x Px.

apply N.

exists x.

apply Px.
Qed.



Theorem exists_or : (exists x, P x \/ Q x) -> (exists x, P x) \/ (exists x, Q x).
Proof.
intros H.
destruct H as [x [plqll. xOooOoog =)
left. exists x. assumption.
right. exists x. assumption.
Qed.

Hypothesis classic : forall P, P -> P.

Lemma DeMorgan2’ : (~ forall x, P x) -> exists x, ~ P x.
Proof.

intros np.

apply classic.

intros nen.

apply np; clear np.

intros a; apply classic.

intros np.

apply nen.
exists a; assumption.
Qed.

End Negation.
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Section Cog3.
Variable A : Set.
Variable R : A -> A -> Prop.
Variables P Q : A -> Prop.

Theorem exists_postpone :
(exists x, forall y, R x y) -> (forall y, exists x, R x y).
Theorem or_exists : (exists x, P x) \/ (exists x, Q x) -> exists x, P x \/ Q x.

Hypothesis classic : forall P, ""P -> P.
Theorem remove_c : forall a,
(forall x y, Q x = Q y) ->
(forall c, ((exists x, Px) > P c) =>Qc) —>Q a.
End Coq3.

2 000
Coq0 00000000000 O0ODOOOOOOOOOOOOOO0

Module MyNat.

Inductive nat : Set := 0 : nat | S : nat -> nat.
nat ts defined

nat_rect is defined

nat_ind is defined

nat_rec is defined

Check nat_ind.
nat_ind
: forall P : mat -> Prop,
PO ->
(forall m : mat, Pn -> P (S n)) ->



forall n : nat, P n
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Check nat_rec.
nat_rec
: forall P : nat -> Set,
PO ->
(forall n : nat, Pn -> P (S n)) ->
forall n : nat, P n
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Print nat_rect.
nat_rect =
fun (P : nat -> Type) (f : P 0) (fO : forall n : mat, Pn -> P (S n)) =>
fiz F (n : nat) : Pn :=
match n as n0 return (P n0) with
/| 0=>Ff
/| S n0 => f0 n0 (F n0)
end
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End MyNat. (x OO0 nat00O0 %)
Definition plus’ : nat -> nat -> nat.
intros m n.
induction m.
exact n. nO0O0 =)
exact (S IHm). 00000000000 1HmOO0O000 %
Defined. (x J00D00O0000D00 DefinedD O OO %)
Print plus’.
fun m n : nat => nat_rec (fun _ : nat => nat) n (fun _ IHm : nat => S IHm) m
Eval compute in plus’ 2 3.
=5
Lemma plus_assoc : forall mn p, m + (n + p) = (m + n) + p.
Proof.
intros m n p.
induction m.
simpl. 0000 #
SearchPattern (7X = 7X). x O00Oooog =)
refl_equal: forall (A : Type) (z : 4), z =z
apply refl_equal.
simpl.
rewrite IHm. xOOooog =
reflexivity. (* apply refl_equal OO0 *)
Qed.
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Theorem plus_0 : forall n, n + O = n.

Theorem plus_m_Sn : forall mn, m + (Sn) =S (m + n).

Theorem plus_comm : forall mn, m + n =n + m.

Theorem plus_distr : forall mn p, (m + n) * p=m * p + n * p.
Theorem mult_assoc : forall mn p, m * (n * p) = (m * n) * p.



