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Section Koushin.

Variables P Q : Prop.
P 2s assumed
{ 72s assumed
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Theorem modus_ponens : P -> (P -> Q) -> Q. (0000000000000 %
Proof (fun p pq => pq p).
modus_ponens is defined

Print modus_ponens. (x O000O00O0OO0OooOoOooog )
modus_ponens = fun (p : P) (pqg : P -> Q) => pq p
P> (P> >4
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SearchPattern (_ /\ _). (x J0D0O0OD0OOO0OO@oDH)oooog )
andb_prop: forall a b : bool, (a &4 b)Jbool = true -> a = true /\ b = true
conj: forall A B : Prop, A -> B -> A /\ B

iff_and: forall A B : Prop, (A <->B) -> (A ->B) /\ (B -> A)
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Theorem and_self : P -> P /\ P.
Proof (fun x => conj x x).
and_self is defined
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Theorem modus_ponens’ : P -> (P -> Q) -> Q. (x DO0O00D0OOO00O =)
1 subgoal (x»O0O0DO0O0O0O0DOOOOo
P : Prop
f : Prop




P> (P ->0 —>Q

Proof.
intros p pq.

p : P
pq : P ->4(Q

assumption.
Proof completed.
Qed.
modus_ponens’ 1is defined
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Theorem modus_ponens’ : P -> (P -> Q) -> Q.

Proof.
intros p pq.
apply pq-
assumption.
Qed.

and self 000000000000

Theorem and_self’ : P -> P /\ P.

Proof.
intros p.
1 subgoal

p : P

P/\ P

split.
2 subgoals

p : P

P

subgoal 2 is:
P

assumption.
1 subgoal

p : P

p

assumption.
Qed.
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and_self’ 1s defined

Print and_self’. (x OO00O00O00O00OOOogoooo =
and_self’ = fun p : P => conj p p
:P->P/\ P
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End Koushin.

Print and_self.
and_self = (000000000000 00 *)
fun (P : Prop) (z : P) => conj =

: forall P : Prop, P ->P /\ P
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Section Negation.
Variables P Q : Prop.

Theorem DeMorgan : ~ (P \/ Q) -> P /\ ~ Q.
Proof.
intros npq.
split; intros q. (x ;0000 subgoal U OO intros qU OO =*)
apply npq.
left. (xvODoOOoOoOooog =)
assumption.
elim npq.
right.
assumption.
Qed.
DeMorgan is defined
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Hypothesis classic : forall P, ""P -> P. xO0OoOopO000O %)
classic s assumed

Theorem DeMorgan’ : ~ (P /\ @ -> "~ P \/ ~ Q.

Proof.

intros npq.
apply classic.
intro nnpq.
apply npq.
clear npq. x DOoooooooo =)
split; apply classic.
intros np.
apply nnpq.
left.
assumption.
intros np; apply nnpq; right; assumption.
Qed.
DeMorgan’ is defined



End Negation.
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Section Destruct.

Variables P Q : Prop.

Theorem and_comm : P /\ Q -> Q /\ P.

Proof.
intros pq.
destruct pq as [p ql.
split; assumption.
Qed.
and_comm s defined

Theorem or_comm : P \/ Q -> Q \/P.
Proof.

intros pq.

destruct pq as [p | ql.

right; assumption.

left; assumption.
Qed.
or_comm s defined

End Destruct.

00000 tacticOOO

(x OO0OOooog =)
x OOOoOoogg =)

(x OOOO0DOg =)

ooob |obobo (o0

uad uag assumption

>00 OO0 intros h

>0 oo apply h

ud elimtype False

ADO RN split
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Section Coqg2.
Variables P Q R : Prop.

Theorem imp_trans : (P -> Q) -> (Q -> R) -> P -> R.

Theorem not_false : “False.
Theorem double_neg : P -> "7P.

Theorem contraposition : (P -> Q) -> ~“Q -> “P.

Theorem and_assoc : P /\ (@ /\ R) -> (P /\ @ /\ R

Theorem and_distr : P /\ (Q \/R) > (P /\ @ \/ (P /\ R).

Theorem absurd : P -> "P -> Q.
End Coq2.



