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Coq < Variables P Q R:Prop.

P is assumed

§ is assumed

R is assumed

Coq < Lemma imp_perm:(P->(Q->R))->(Q->(P->R)).

1 subgoal

P : Prop

§ : Prop

R : Prop

(P ->4§ ->R) ->§->P ->R
Coq < Proof.

Coq <

F (P—(Q—R))—(Q—(P—R))



Coq < Variables P Q R:Prop.

P is assumed

§ is assumed

R is assumed

Coq < Lemma imp_perm:(P->(Q->R))->(Q->(P->R)).

1 subgoal
P : Prop
§ : Prop
R : Prop

(P ->4§ ->R) ->§->P ->R
Coq < Proof.

Coq < intro H.

F (P—(Q—R))—(Q—(P—R))



Coq < intro H.

1 subgoal

P : Prop

§ : Prop

R : Prop
H:P->Q ->1
g ->P ->R
Coq <

La

PH(QHR) = Q*?(PﬂR)

" (P=(Q—R))—(Q—(P—R))



Coq < intro H.
1 subgoal

P : Prop
§ : Prop
R : Prop
)4

La

PH(QHR) = Q*?(PﬂR)

" (P=(Q—R))—(Q—(P—R))



Coq < intro q.

1 subgoal

P : Prop

§ : Prop

R : Prop
H:P->0->%k
q: 4

P ->R

Coq <

P—(Q—R),Q+ P—R

S P (Q—=R) - Q—(P—R)

La

" (P=(Q—R))—(Q—(P—R))



Coq < intro q.

1 subgoal

P : Prop

§ : Prop

R : Prop
H:P->0->%k
g: 4

P ->R

P—(Q—R),Q+ P—R

S P (Q—=R) - Q—(P—R)

S (P=(Q—=R))—(Q—(P—R))



Coq < intro p.

1 subgoal

P : Prop

§ : Prop

R : Prop
H:P->0->%k
q:4

p:P

R

Coq <

P—(Q—R),Q,PF R
"P(Q=R),QF PoR
P—(Q—R) - Q—(P—R)

La

Lal

La

" (P=(Q—R))—(Q—(P—R))



Coq < intro p.
1 subgoal

: Prop

: Prop

: Prop

P—(Q—R),Q,PF R
"P(Q=R),QF PoR
P—(Q—R) - Q—(P—R)

La

Lal

La

" (P=(Q—R))—(Q—(P—R))



Coq < apply H.
2 subgoals

: Prop
: Prop
: Prop
P -> 0 ->R

T N ]

subgoal 2 is:

Coq <

V" P (Q=R),Q.PF P=(Q—R) P—(Q—R),Q,P+P
P

e P—(Q—R),Q P Q=R P—(Q—R), QP+ Q
P —P—(Q—R).Q.PFR
P—(Q—R),Q+ P—R
... " P (Q—R)F Q—=(P—R)
- (P—»(Q—)R))—>(Q—>(P—>R))

Ap

La

Lal

La




Coq < apply H.
2 subgoals

: Prop
: Prop
: Prop

-l

subgoal 2 is:
7

Coq <  assumption.

:‘" P(Q-R),Q,PFP-(Q-R) P—(Q—R),QPFP
B _P~(Q—R).Q.PF Q=R P—(Q—R),Q,PF Q

Ap

P—(Q—R),Q,P+FR
"P—(Q—R),QF PR
... " P (Q—R)F Q—=(P—R)

= (P—»(Q—)R))—>(Q—>(P—>R))

La

Lal

La




Coq <  assumption.

1 subgoal

P : Prop

§ : Prop

R : Prop
H:P->Q ->1
q: 14

p:P

q

Coq <

::; P—(Q—R),Q,PF P=(Q—R) " P=(Q—R),Q.PFP
. P—(Q—R),Q,PF Q—R P—(Q—R),Q,PF-Q
P—(Q—R),Q,P+FR
"P—(Q—R),QF PR
" P—(@—R)F Q—(P—R)
= (P—»(Q—)R))—>(Q—>(P—>R))

Ap

La

Lal

La




Coq <  assumption.
1 subgoal

: Prop
: Prop
: Prop
P -> 0 ->R

Mo o

Qa1

oq < assumption.

::; P—(Q—R),Q,PF P=(Q—R) " P=(Q—R),Q.PFP
PPH(QHR),Q,PF Q—R P—(Q—R),Q,PF-Q
P—(Q—R),Q,P+FR
"P—(Q—R),QF PR
... " P—(Q—R) - Q—(P—R)
= (P—»(Q—)R))—>(Q—>(P—>R))

Ap

La

Lal

La




Coq < assumption.
Proof completed.
Coq <

Var

:a' P—(Q—R),Q,P+ P—(Q—R) v P—(Q—R),Q,PFP
. App P—(Q—R),Q,P+ Q—R P~(@=R).Q.PFQ

P—(Q—R),Q P+R
"P—(Q—R),QF PR
N " P—(Q—R) - Q—(P—R)

F (P=(Q—R))—~(Q—(P—R))

La

Lal

La




Coq < assumption.
Proof completed.
Coq < Qed.

Var

:a' P—(Q—R),Q,P+ P—(Q—R) v P—(Q—R),Q,PFP
. App P—(Q—R),Q,P+ Q—R P~(@=R).Q.PFQ

P—(Q—R),Q P+R
"P—(Q—R),QF PR
N " P—(Q—R) - Q—(P—R)

F (P=(Q—R))—~(Q—(P—R))

La

Lal

La




Coq <  assumption.
Proof completed.
Coq < Qed.

intro H.

intro gq.

intro p.

apply H.
assumption.
assumption.
wmp_perm is defined
Coq <

Y P (Q—=R),Q.PF P=(Q—R) " P—(Q—R),Q.PFP
P

Ap Var

P—(Q—R),Q,P+ Q—R P—(Q—R),Q, P+ Q
F —P—(Q—R),Q.PFR
P—(Q—R),Q+ P—R
... " P (Q—R)F Q—=(P—R)
F (P=(Q—R))—=(Q—(P—R))

Ap

La

Lal

La



Coq <  assumption.
Proof completed.
Coq < Qed.

intro H.

intro gq.

intro p.

apply H.

assumption.
assumption.

wmp_perm is defined
Coq < Print imp_perm.

Y P (Q—=R),Q.PF P=(Q—R) " P—(Q—R),Q.PFP
P

Ap Var

P—(Q—R),Q,P+ Q—R P—(Q—R),Q, P+ Q
F —P—(Q—R),Q.PFR
P—(Q—R),Q+ P—R
... " P (Q—R)F Q—=(P—R)
F (P=(Q—R))—=(Q—(P—R))

Ap

La

Lal

La



Coq < Print imp_perm.

imp_perm =

fun (H : P ->§ ->R) (q:4) (p:P)=>Hpgy
(P -> 4 ->R) ->§ ->P >R

Coq <

H.P—(Q—R),q:Q,p:P+ HP-(Q—R) HP—-(Q—R),q:Q,p:PF pP

H:P—(Q—R),q:Q,p:P - Hp:Q—R H.P—(Q—R),q:Q,pP - q.Q

H:P—(Q—R), q:Q, p:P - (Hp)q:R
H:P—(Q—R),q:Q - (Ap:p-(Hp)q):P—R
H:p—(@—R) F (Aq:Q-Ap:P-(Hp)q):Q—(P—R)

F (AH:P—(@—R)-Aq:Q-Ap:P-(Hp)q):(P—(Q@—R))—(Q—(P—R))



