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Section Koushin.
Variables P Q : Prop.

P is assumed
{ 28 assumed
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fnied & 5B
9, ZOHOHEHERZIEFHL TALS. CTHABESTDLIHHE—RNIZBES.
Theorem modus_ponens : P -> (P -> Q) -> Q. (x ZHTZAMTF RN S50 %)
1 subgoal (x FEIHORMMBEF R TN D *)
P,  : Prop

P> @ ->0 —>Qq
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Proof.

intros p pq. x REIZHBTZAMIT S GEA) *)
1 subgoal

p : P

pqg : P =>4Q

Q

apply pq. (x HIEZE pq DG & A3 (BRE) *)
1 subgoal

p : P

pq : P > 4(Q

p

assumption. (x (REL) %)
Proof completed.

Qed.

modus_ponens ts defined

EERDFEHZ ® 5 —EA K D.

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

intros p pq.

apply pq-

assumption.
Qed.
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Reset modus_ponens. (x module_ponens DARFEDEHZEND *)
Require Import ssreflect. (x ssreflect DX T Av 7 Fli&flid *)

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

Proof.

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

p : P

(P ->Q) —>4Q

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

p : P

Q->4Qq

done. (x REIRFE *)
No more subgoals. (x FEAASE T *)
Restart. (x GEHZ®DRBT *)

by move => p /(_ p). (x BTE—TIZE DD *)
Qed.

move D => & / IF—fICE L HOHN, T 61T by 2MMDE T T 1w 7 DRETIZEL &, #£IT done
EMATE K ERUBKRIZZRS.
£ —DODHELALTALD.
Theorem and_comm : P /\ Q -> Q /\ P.
Proof.
move=> [] p q. (* A-L, Intro, Intro *)
p : P
q:Q

Q/\P

split. (* A-R %)
2 subgoals

P,  : Prop
p : P
q @

Q

subgoal 2 1is:
P

done. done.
No more subgoals.

Restart.
by move=> [p q]; split. (x HETEZHIZEL, XRI7Tav 7% [;] TDORS *)
Qed.

BEE®LZ FEHPREDORRIEEZHAIIL K TEHDT, ZTNLEIZEL 22275, HHTCoqQ
DHTEITUT, MRLTRFIW.

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



move=> [plq]. (* (V-L; REHARD DT B & &, #ithE [ THIF 5 %)

by right. (* V-R2 *)
by left. (* V-R1 #)
Qed.
Theorem DeMorgan : ~ (P \/ Q) -> ~ P /\ 7 Q.
Proof.
rewrite /not. (x EHRZEFTE %)
move=> npq.
split=> [plq]. (x BTCORIT 1w 0T [=>] BMEZXD %)
apply: npq. (* (Apply-R) *)
by left.
apply: npq.
by right.
Qed.
End Koushin. (* Section ZEALU % %)

FREEAINZRE Y % De Morgan OIERIAGETE 72, L L, ACHRZRERT (-(PAQ) D =PV —=Q)
FEBEFRRE TR 2w, —EHEEOREPHFRZIEST D2 0ERH L. TS5 DME
fEME 2 E U 7 LT QEEZGENTS 5.

Section Classic.

Definition Classic := forall P : Prop, ~ ~ P -> P. (x —BREDESE *)
Definition EM := forall P : Prop, P \/ ~ P. (x PEhEDER *)
Lemma Classic_is_EM : Classic <-> EM. (¢ = PRE L P AEDSFEE *)
Proof.
rewrite /Classic /EM. (x EFZXDER *)
split => [classic | em] P. (* A<->B :=A ->B /\ -> A %)
+ apply: (classic) => nEM. (* classic ZIKENHHTTIZ 2B %)
have p : P. (* (17/ R) %)

apply: classic => np.
apply: nEM. by right.
apply: nEM. by left.
+ by move: (em P) => []. (* PIZDOWCTOHHFRETEHEDITE TS *)
Qed.

Definition [FIEXMEZ EHET SH. I TR _EHAERELHTEROSHEZEHRT H2DIZHFHS.
forall P : Prop (ZZDOFWHMEEOMEIIH L THA LI 2R LTWVWS.

FERHOHD T+] (F721d T-1 X T ) 3GE DT OMEZ D20 P T < I2DITMS5. —I
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Variables P Q : Prop.

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

Proof.
move=> /Classic_is_EM em npq. (* Apply-L1, Intro, Intro *)
move: (em P) => [plnp]. e BEREE AN T )
+ move: (em Q) => [qlnq].
- elim: npq. (x FJE *)
by split.
- by right.
+ by left.
Qed.
End Koushin. (* Section ZPHL % *)
Check DeMorgan’ . (x EDOSHEMRT S *)
DeMorgan’

: forall P @ : Prop, Classic -> ~ (P /\ Q) -> ~P\/ ~ 4@



Section 6% L, [Fbo/-MEABNRE{EHEHOSHIZAFTEININS.

SRIEFRAI & tactic DX

AMERRAL | PEHR AMERARD | PEHR

Intro move => h INER 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

F1v b have, suff, move: (e) | V-L move => [|]

BRI T4 7 DFELWEHBHIIRE GRFEREL) O & SITERD.

REME 2.1 LFOEE % Coq TAEHIE X.

Section Coql.

Variables P Q R :

Theorem
Theorem
Theorem
Theorem
Theorem
Theorem
Theorem

Definition DM_rev
Theorem DM_rev_is_EM :

End Coql.

Prop.
imp_trans :
not_false : "False.
double_neg : P ->
contraposition :
and_assoc
and_distr
absurd : P -> "P -> Q.

(P ->Q ->"Q -> "P.

(P->0Q > (@Q->R) > P ->R.

:P/\ @ /\R > (P /\ Q® /\R.
:P /AN @Q\/ R > ®/N\NQ®\ P/\R.

:= forall P Q, ~ (P /\ "Q -> P \/ Q.
DM_rev <-> EM.




