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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 socrates).
assumption.
Qed.
Print ms. (x ERERTTD %)
ms = hm socrates hs (* ((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.

move=> N x Px. elim: N. by exists x.
Qed.

Theorem exists_or :

(exists x, P x \/ Q x) -> (exists x, P x) \/ (exists x, Q x).
Proof.

move=> [x [Px | Qx]]; [leftlright]; by exists x.

Qed.

Hypothesis classic : forall P, ™ © P -> P.

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

move=> nap.
apply: classic => nenp.
apply: nap => a.
apply: classic => npa.
apply: nenp.
by exists a.

Qed.

End Laws.
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Section Coq3.
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 xy, Q x > Q y) —>
(forall c, ((exists x, Px) > P c) > Qc) > Q a.
End Coq3.
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Section SystemF.

Definition Fand P Q := forall X : Prop, (P -> Q -> X) -> X.

Definition For P Q := forall X : Prop, (P -> X) -> (@ -> X) -> X.

Definition Ffalse := forall X : Prop, X.

Definition Ftrue := forall X : Prop, (X -> X).

Definition Feq T (x y : T) := forall P, P x <-> P y.

Definition Fex T (P : T -> Prop) := forall X : Prop, (forall x, P x -> X) -> X.



Theorem Fand_ok (P Q : Prop) : Fand P Q <-> P /\ Q.
Proof.

split => [pq | [p ql XI.

+ split; by apply: pq.

+ by apply.
Qed.

Theorem For_ok (P Q : Prop) : For P Q <-> P \/ Q. Abort.

Theorem Ffalse_ok : Ffalse <-> False. Abort.

Theorem Ftrue_ok : Ftrue <-> True. Abort.

Theorem Feq_ ok T (x y : T) : Feq x y <> x = y. Abort.

Theorem Fex_ok T (P : T -> Prop) : Fex P <-> exists x, P x. Abort.
End SystemF.
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