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Section Koushin.

Variables P Q : Prop.
P 1s assumed
) is assumed
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Theorem modus_ponens : P -> (P -> Q) —> Q. (x ZRETZMNT RTINS0 %)
1 subgoal (x FERRDIRIDB R RSN D *)
P,  : Prop

P> (P ->0 ->Q
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Proof.
intros p pq. (x ROEWCHRTZMIT 2 GEA) *)
1 subgoal
p : P
pq : P > (Q

Q

apply pq. (x BEZRE pq DIt A725 BRE) *)
1 subgoal

p : P

pq : P ->4(Q

p

assumption. (x (RE) )
Proof completed.

Qed.

modus_ponens is defined

EROAHZ D 5 —EAH LS.

Theorem modus_ponens : P -> (P -> Q) -> Q.
Proof.

intros p pq.

apply pq.

assumption.
Qed.
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% 9 —[A] modus_ponens ZiEAH T 5.

Reset modus_ponens. (* module_ponens LEDERZ TN D *)
Require Import ssreflect. (x ssreflect DXV T 4y V7 EaB% S *)

Theorem modus_ponens : P -> (P -> Q) -> Q.

Proof.

move=> p. (* Intro *)
1 subgoal

p : P

P ->0Q) >4

move/(_ p). (x Apply-L2 *)
1 subgoal

p : P

Q->0Q

done. (x RNERFIE *)
No more subgoals. (x GERASE T %)
Restart. (x AERAZ D 2385 *)

by move => p /(_ p). (x BTETICEL DD *)
Qed.

move D => ¥ / IE—HEICF L HON, 5 by MDD X T T 49 7 DHENICE &, 21T done
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Theorem and_comm : P /\ Q -> Q /\ P.

Proof.
move=> [] p q. (x A-L, Intro, Intro *)
p : P
q @

Q/\P

split. (x A-R *)
2 subgoals

P,  : Prop
p : P
q:@Q

Q

subgoal 2 1is:
p

done. done.
No more subgoals.

Restart.
by move=> [p q]; split. (x ZETZHICEL, X7 T4v 2% [;1 TOR %)



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

Proof.
move=> [plq]. (x (V-L; FEBARDI TG T 2 & %, HithE Tl THF S *)
by right. (* V-R2 %)
by left. (x V-R1 %)
Qed.
Theorem DeMorgan : ~ (P \/ Q) -> ~ P /\ ~ Q.
Proof.
rewrite /not. (x ERZEMTS *)

P, § : Prop

(PV @ -> False) -> (P -> False) N (Q -> False)
move=> npqg.

split=> [plql. (x BTDRIT 4y 7T I=>] PMEZ 2 *)
apply: npq. (* (Apply-R) *)
by left.
apply: npqg.
by right.
Qed.
End Koushin. (x Section ZPAL % *)
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Section Classic.

Definition Classic := forall P : Prop, ~ ~ P -> P. (x "~ PREDER *)
Definition EM := forall P : Prop, P \/ ~ P. (x PEPHDER *)
Lemma Classic_is_EM : Classic <-> EM. (x —— BRE E BEPEEDIEE *)
Proof.
rewrite /Classic /EM. (x FEFRDRER *)
split => [classic | em] P. (* A<->B :=A->B /\ B ->A %)
- apply: (classic) => nEM. (* classic ZRENHHEI FTIKERITEBL %)
have p : P. (x (1 b)) %)

apply: classic => np.
apply: nEM. by right.
apply: nEM. by left.

- move: (em P) => []. (x PIZOWVWTOHPRTHEN T2 TS %)
+ done.
+ move => np /(_ np). done.

Qed.
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Variables P Q : Prop.

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



Proof.
move=> /Classic_is_EM em npq.
move: (em P) => [plnp].
- move: (em Q) => [qlnq].
+ elim: npq.
by split.
+ by right.
- by left.
Qed.
End Classic.
Check DeMorgan’.
DeMorgan’

(* Apply-L1, Intro, Intro *)
(x PP ETHE DT %)

(x FJE *)

(*x Section ZFAU % %)
(x EDSHEZMERT 5 *)

: forall P Q : Prop, Classic -> ~ (P /\ @) -> ~P\/ ~ Q@
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SRIBFRAI X tactic DXFIG

AmERARAI | EER A ERARAI | R

Intro move => h UNL done, by

Revert move: h X & elim, suff: False
Apply-R | apply A-R split

Apply-L1 | move/e A-L move => []
Apply-L2 | move/(_ e) V-R left, right

By b have: P, suff: P, move: (e) | V-L move => [|]
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Section Coql.
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.
Definition DM_rev := forall P Q, ~ (P /\ "Q -> P \/ Q.
Theorem DM_rev_is_EM : DM_rev <-> EM.

End Coql.



