
one is a constant of type term

ap is a constant of type term → term → term

lam is a constant of type term → term

sub is a constant of type term → subst → term

id is a constant of type subst

sh is a constant of type subst

push is a constant of type term → subst → subst

comp is a constant of type subst → subst → subst

axapp is an abbreviation defined by

∀AtermBtermMsubst.sub (apAB)M = ap (subAM) (subB M)

Same formula in array format:

∀AtermBtermMsubst.sub (apAB)M = ap (subAM) (subB

M)

axvarcons is an abbreviation defined by

∀AtermMsubst.sub one (pushAM) = A

axvarid is an abbreviation defined by

∀Aterm.subA id = A

axabs is an abbreviation defined by

∀AtermMsubst.sub (lamA)M = lam (subA (pushone (compM sh)))

axclos is an abbreviation defined by

∀AtermMsubstNsubst.sub (subAM)N = subA (compM N)

axidl is an abbreviation defined by

∀Msubst.comp idM = M

axshiftcons is an abbreviation defined by

∀AtermMsubst.compsh (pushAM) = M

axassoc is an abbreviation defined by

∀MsubstNsubstKsubst.comp (compM N)K = compM (compN K)

Same formula in array format:

∀MsubstNsubstKsubst.comp (compM N)K = compM (compN

K)

1



axmap is an abbreviation defined by

∀AtermMsubstNsubst.comp (pushAM)N = push (subAN) (compM N)

Same formula in array format:

∀AtermMsubstNsubst.comp (pushAM)N = push (subAN)

(compM N)

axidr is an abbreviation defined by

∀Msubst.compM id = M

axvarshift is an abbreviation defined by

pushonesh = id

axscons is an abbreviation defined by

∀Msubst.push (sub oneM) (comp shM) = M

var is a constant of type term → o

ulamvar1 is an abbreviation defined by

varone

ulamvarsh is an abbreviation defined by

∀Aterm.varA ⇒ var (subA sh)

ulamvarind is an abbreviation defined by

∀Pterm→o.P one ⇒ (∀Aterm.varA ⇒ P A ⇒ P (subA sh)) ⇒ ∀Aterm.varA ⇒ P A

Same formula in array format:

∀Pterm→o.P one ⇒ (∀Aterm.varA ⇒ P A ⇒ P (subA sh)) ⇒ ∀Aterm

.varA ⇒ P A

apinj1 is an abbreviation defined by

∀AtermBtermCtermDterm.apAC = apB D ⇒ A = B

apinj2 is an abbreviation defined by

∀AtermBtermCtermDterm.apAC = apB D ⇒ C = D

laminj is an abbreviation defined by

∀AtermBterm.lamA = lamB ⇒ A = B
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shinj is an abbreviation defined by

∀AtermBterm.subA sh = subB sh ⇒ A = B

lamnotap is an abbreviation defined by

∀AtermBtermCterm.lamA 6= apB C

apnotvar is an abbreviation defined by

∀AtermBterm.¬var (apAB)

lamnotvar is an abbreviation defined by

∀Aterm.¬var (lamA)

induction is an abbreviation defined by

∀Pterm→o.(∀Aterm.varA ⇒ P A) ⇒ (∀AtermBterm.P A ⇒ P B ⇒ P (apAB)) ⇒ (∀Aterm.P A ⇒ P (lamA)) ⇒ ∀

Same formula in array format:

∀Pterm→o.(∀Aterm.varA ⇒ P A) ⇒ (∀AtermBterm.P A ⇒

P B ⇒ P (apAB)) ⇒ (∀Aterm.P A ⇒ P (lamA)) ⇒ ∀Aterm.P A

pushprop p and p prime is an abbreviation defined by

λAtermMsubstPterm→oQterm→o.∀Xterm.QX ⇔ P (subX (pushAM))

Same formula in array format:

λAtermMsubstPterm→oQterm→o.∀Xterm.QX

⇔ P (subX (pushAM))

pushprop lem0 is an abbreviation defined by

∀Pterm→oAtermMsubst.∃Qterm→o.pushprop p and p primeAM P Q

Same formula in array format:

∀Pterm→oAtermMsubst.∃Qterm→o.pushprop p and p prime

AM P Q

pushprop lem0 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr
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Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop lem0

pushprop lem0 lthm is an abbreviation defined by

pushprop lem0

pushprop lem1v2 is an abbreviation defined by

∀Pterm→oQterm→oAtermMsubst.P A ⇒ pushprop p and p primeAM P Q ⇒ Q one

Same formula in array format:

∀Pterm→oQterm→oAtermMsubst.P A ⇒ pushprop p and p prime

AM P Q ⇒ Q one

pushprop lem1v2 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop lem1v2

pushprop lem1v2 lthm is an abbreviation defined by

axvarcons⇒ pushprop lem1v2

pushprop lem2v2 is an abbreviation defined by

∀Pterm→oQterm→oAtermMsubst.pushprop p and p primeAM P Q ⇒ (∀Bterm.varB ⇒ P (subB M)) ⇒ ∀Cterm.var

Same formula in array format:

∀Pterm→oQterm→oAtermMsubst.pushprop p and p prime

AM P Q ⇒ (∀Bterm.varB ⇒ P (subB M)) ⇒ ∀Cterm.varC ⇒ QC ⇒ Q (sub

C sh)

4



pushprop lem2v2 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop lem2v2

pushprop lem2v2 lthm is an abbreviation defined by

axclos⇒ axshiftcons⇒ pushprop lem2v2

pushprop lem3v2 is an abbreviation defined by

∀Pterm→oQterm→oAtermMsubst.pushprop p and p primeAM P Q ⇒ (∀Bterm.varB ⇒ QB) ⇒ ∀Bterm.varB ⇒

Same formula in array format:

∀Pterm→oQterm→oAtermMsubst.pushprop p and p prime

AM P Q ⇒ (∀Bterm.varB ⇒ QB) ⇒ ∀Bterm.varB ⇒ P (subB (pushAM))

pushprop lem3v2 lthm is an abbreviation defined by

pushprop lem3v2

pushprop is an abbreviation defined by

∀Pterm→oAtermMsubst.(∀Bterm.varB ⇒ P (subB M)) ⇒ P A ⇒ ∀Bterm.varB ⇒ P (subB (pushAM))

Same formula in array format:

∀Pterm→oAtermMsubst.(∀Bterm.varB ⇒ P (subB M))

⇒ P A ⇒ ∀Bterm.varB ⇒ P (subB (pushAM))

pushprop gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop
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pushprop lthm is an abbreviation defined by

pushprop lem0 ⇒ ulamvar1⇒ axvarcons⇒ axclos ⇒ axshiftcons⇒ ulamvarind⇒ pushprop

Same formula in array format:

pushprop lem0 ⇒ ulamvar1 ⇒ axvarcons⇒ axclos⇒ axshiftcons⇒ ulamvarind

⇒ pushprop

induction2lem is an abbreviation defined by

∀Pterm→o.(∀AtermBterm.P A ⇒ P B ⇒ P (apAB)) ⇒ (∀Aterm.(∀Bterm.P B ⇒ P (subA (pushB id))) ⇒ P (lam

Same formula in array format:

∀Pterm→o.(∀AtermBterm.P A ⇒ P B ⇒ P (apAB)) ⇒ (∀Aterm

.(∀Bterm.P B ⇒ P (subA (pushB id))) ⇒ P (lamA)) ⇒ ∀AtermMsubst

.(∀Bterm.varB ⇒ P (subB M)) ⇒ P (subAM)

induction2lem gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem

induction2lem lthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axabs ⇒ axclos ⇒ axshiftcons⇒ axassoc ⇒ axmap ⇒ axidr ⇒ induction⇒ pushprop

Same formula in array format:

axapp⇒ axvarcons⇒ axabs⇒ axclos⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr ⇒

induction⇒ pushprop⇒ induction2lem

induction2 is an abbreviation defined by

∀Pterm→o.(∀Aterm.varA ⇒ P A) ⇒ (∀AtermBterm.P A ⇒ P B ⇒ P (apAB)) ⇒ (∀Aterm.(∀Bterm.P B ⇒ P (sub

Same formula in array format:

∀Pterm→o.(∀Aterm.varA ⇒ P A) ⇒ (∀AtermBterm.P A ⇒

P B ⇒ P (apAB)) ⇒ (∀Aterm.(∀Bterm.P B ⇒ P (subA (pushB id))) ⇒ P

(lamA)) ⇒ ∀Aterm.P A
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induction2 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2

induction2 lthm is an abbreviation defined by

axvarid⇒ induction2lem⇒ induction2

substmonoid is an abbreviation defined by

(∀MsubstNsubstKsubst.comp (compM N)K = compM (compN K))∧(∀Msubst.compidM = M)∧∀Msubst.compM

Same formula in array format:

(∀MsubstNsubstKsubst.comp (compM N)K = compM (compN

K)) ∧ (∀Msubst.compidM = M) ∧ ∀Msubst.compM id = M

substmonoid gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid

substmonoid lthm is an abbreviation defined by

axidl ⇒ axassoc⇒ axidr⇒ substmonoid

termmset is an abbreviation defined by

(∀AtermMsubstNsubst.sub (subAM)N = subA (compM N)) ∧ ∀Aterm.subA id = A

Same formula in array format:

(∀AtermMsubstNsubst.sub (subAM)N = subA (compM N))

∧∀Aterm.subA id = A
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termmset gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset

termmset lthm is an abbreviation defined by

axvarid⇒ axclos ⇒ termmset

hoasap is an abbreviation defined by

λMsubstAtermNsubstBterm.ap (subAN)B

hoaslam is an abbreviation defined by

λMsubstFsubst→term→term.lam (F sh one)

hoasvar is an abbreviation defined by

λMsubstAtermNsubst.var (subAN)

hoasapinj1 is an abbreviation defined by

∀AtermBtermCtermDterm.hoasapidA idC = hoasapidB idD ⇒ A = B

Same formula in array format:

∀AtermBtermCtermDterm.hoasapidA idC = hoasap

idB idD ⇒ A = B

hoasapinj1 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1
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hoasapinj1 lthm is an abbreviation defined by

axvarid⇒ apinj1⇒ hoasapinj1

hoasapinj2 is an abbreviation defined by

∀AtermBtermCtermDterm.hoasapidA idC = hoasapidB idD ⇒ C = D

Same formula in array format:

∀AtermBtermCtermDterm.hoasapidA idC = hoasap

idB idD ⇒ C = D

hoasapinj2 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2

hoasapinj2 lthm is an abbreviation defined by

apinj2⇒ hoasapinj2

hoaslaminj is an abbreviation defined by

∀Fsubst→term→term.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subAN)) ⇒ ∀Gsubst→term→term.(∀M

Same formula in array format:

∀Fsubst→term→term.(∀MsubstAtermNsubst

.sub (F M A)N = F (compM N) (subAN)) ⇒ ∀Gsubst→term→term

.(∀MsubstAtermNsubst.sub (GM A)N = G (compM N) (subA

N)) ⇒ hoaslamid (λMsubstAterm.F M A) = hoaslamid (λMsubst

Aterm.GM A) ⇒ ∀MsubstAterm.F M A = GM A

hoaslaminj gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr
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Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj

hoaslaminj lthm is an abbreviation defined by

axvarcons⇒ axshiftcons⇒ laminj ⇒ hoaslaminj

hoaslamnotap is an abbreviation defined by

∀Fsubst→term→term.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subAN)) ⇒ ∀AtermBterm.hoaslamid

Same formula in array format:

∀Fsubst→term→term.(∀MsubstAtermNsubst

.sub (F M A)N = F (compM N) (subAN)) ⇒ ∀AtermBterm.hoaslam

id (λMsubstCterm.F M C) 6= hoasapidA idB

hoaslamnotap gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap

hoaslamnotap lthm is an abbreviation defined by

lamnotap⇒ hoaslamnotap

hoaslamnotvar is an abbreviation defined by

∀Fsubst→term→term.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subAN)) ⇒ ¬hoasvarid (hoaslamid

Same formula in array format:

∀Fsubst→term→term.(∀MsubstAtermNsubst

.sub (F M A)N = F (compM N) (subAN)) ⇒ ¬hoasvarid (hoaslamidλMsubst

Aterm.F M A) id
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hoaslamnotvar gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar

hoaslamnotvar lthm is an abbreviation defined by

axvarid⇒ lamnotvar⇒ hoaslamnotvar

hoasapnotvar is an abbreviation defined by

∀AtermBterm.¬hoasvarid (hoasapidA idB) id

hoasapnotvar gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

hoasapnotvar lthm is an abbreviation defined by

axvarid⇒ apnotvar⇒ hoasapnotvar

hoasinduction p and p prime is an abbreviation defined by

λPsubst→term→subst→oQterm→o.∀Xterm.QX ⇔ P idX id

Same formula in array format:

λPsubst→term→subst→oQterm→o.∀Xterm

.QX ⇔ P idX id
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hoasinduction lem0 is an abbreviation defined by

∀Psubst→term→subst→o.∃Qterm→o.hoasinduction p and p primeP Q

Same formula in array format:

∀Psubst→term→subst→o.∃Qterm→o.hoasinduction p and p prime

P Q

hoasinduction lem0 lthm is an abbreviation defined by

hoasinduction lem0

hoasinduction lem1v2 is an abbreviation defined by

∀Psubst→term→subst→oQterm→o.(∀MsubstAtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒

Same formula in array format:

∀Psubst→term→subst→oQterm→o.(∀Msubst

AtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subA

K)N) ⇒ (∀MsubstAtermNsubstKsubst.P (compM K) (sub

AK)N ⇒ P M A (compK N)) ⇒ (∀Aterm.hoasvaridA id ⇒ P idA id) ⇒ hoasinduction p and p prime

P Q ⇒ ∀Aterm.varA ⇒ QA

hoasinduction lem1v2 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem1v2

hoasinduction lem2v2 is an abbreviation defined by

∀Psubst→term→subst→oQterm→o.(∀MsubstAtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒

12



Same formula in array format:

∀Psubst→term→subst→oQterm→o.(∀Msubst

AtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subA

K)N) ⇒ (∀MsubstAtermNsubstKsubst.P (compM K) (sub

AK)N ⇒ P M A (compK N)) ⇒ (∀AtermBterm.P idA id ⇒ P idB id ⇒ P

id (hoasapidA idB) id) ⇒ hoasinduction p and p primeP Q ⇒ ∀Aterm

Bterm.QA ⇒ QB ⇒ Q (apAB)

hoasinduction lem2v2 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem2v2

hoasinduction lem3v2 f is an abbreviation defined by

∀Bterm.∃Fsubst→term→term.∀AtermMsubst.F M A = subB (pushAM)

Same formula in array format:

∀Bterm.∃Fsubst→term→term.∀AtermMsubst

.F M A = subB (pushAM)

hoasinduction lem3v2 f lthm is an abbreviation defined by

hoasinduction lem3v2 f

hoasinduction lem3v2 is an abbreviation defined by

∀Psubst→term→subst→oQterm→o.(∀MsubstAtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒

13



Same formula in array format:

∀Psubst→term→subst→oQterm→o.(∀Msubst

AtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subA

K)N) ⇒ (∀MsubstAtermNsubstKsubst.P (compM K) (sub

AK)N ⇒ P M A (compK N)) ⇒ (∀Fsubst→term→term.(∀Msubst

AtermNsubst.sub (F M A)N = F (compM N) (subAN)) ⇒ (∀Aterm

.P idA id ⇒ P id (F idA) id) ⇒ P id (hoaslamidλMsubstAterm.

F M A) id) ⇒ hoasinduction p and p primeP Q ⇒ ∀Aterm.(∀Bterm

.QB ⇒ Q (subA (pushB id))) ⇒ Q (lamA)

hoasinduction lem3v2 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem3v2

hoasinduction lem3v2 lthm is an abbreviation defined by

axvarid⇒ axvarshift⇒ axclos⇒ axmap⇒ hoasinduction lem3v2

hoasinduction lem3v2a is an abbreviation defined by

∀Psubst→term→subst→oQterm→o.(∀Fsubst→term→term.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subA

Same formula in array format:

∀Psubst→term→subst→oQterm→o.(∀Fsubst→term→term

.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subA

N)) ⇒ (∀Aterm.P idA id ⇒ P id (F idA) id) ⇒ P id (hoaslamidλMsubst

Aterm.F M A) id) ⇒ hoasinduction p and p primeP Q ⇒ ∀Aterm

.(∀Bterm.QB ⇒ Q (subA (pushB id))) ⇒ Q (lamA)
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hoasinduction lem3v2a lthm is an abbreviation defined by

hoasinduction lem3v2 f ⇒ axvarid ⇒ axvarshift⇒ axclos⇒ axmap ⇒ hoasinduction lem3v2a

hoasinduction lem1 is an abbreviation defined by

∀Psubst→term→subst→o.(∀MsubstAtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒ (∀Msubst

Same formula in array format:

∀Psubst→term→subst→o.(∀MsubstAtermNsubst

Ksubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒ (∀MsubstAterm

NsubstKsubst.P (compM K) (subAK)N ⇒ P M A (compK N)) ⇒ (∀Aterm

.hoasvaridA id ⇒ P idA id) ⇒ ∀Aterm.varA ⇒ P idA id

hoasinduction lem1 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem1

hoasinduction lem1 lthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem1

hoasinduction lem2 is an abbreviation defined by

∀Psubst→term→subst→o.(∀MsubstAtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒ (∀Msubst
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Same formula in array format:

∀Psubst→term→subst→o.(∀MsubstAtermNsubst

Ksubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒ (∀MsubstAterm

NsubstKsubst.P (compM K) (subAK)N ⇒ P M A (compK N)) ⇒ (∀Aterm

Bterm.P idA id ⇒ P idB id ⇒ P id (hoasapidA idB) id) ⇒ ∀Aterm

Bterm.P idA id ⇒ P idB id ⇒ P id (apAB) id

hoasinduction lem2 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem2

hoasinduction lem2 lthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem2

hoasinduction lem3aa is an abbreviation defined by

∀Psubst→term→subst→o.(∀Fsubst→term→term.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subAN)) ⇒ (

Same formula in array format:

∀Psubst→term→subst→o.(∀Fsubst→term→term

.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subA

N)) ⇒ (∀Aterm.P idA id ⇒ P id (F idA) id) ⇒ P id (hoaslamidλMsubst

Aterm.F M A) id) ⇒ ∀Aterm.(∀Bterm.P idB id ⇒ P id (subA

(pushB id)) id) ⇒ P id (lam (subA (pushone sh))) id
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hoasinduction lem3aa lthm is an abbreviation defined by

axclos⇒ axmap ⇒ hoasinduction lem3aa

hoasinduction lem3aaa is an abbreviation defined by

(∀Psubst→term→subst→o.(∀Fsubst→term→term.∃Cterm.∀MsubstAtermNsubst.sub (F M A)N = sub (subC (pushAM))

Same formula in array format:

(∀Psubst→term→subst→o.(∀Fsubst→term→term

.∃Cterm.∀MsubstAtermNsubst.sub (F M A)N = sub (sub

C (pushAM))N ∧ subC (push (subAN) (compM N)) = F (compM N) (subAN))

⇒ (∀Aterm.P idA id ⇒ P id (F idA) id) ⇒ P id (hoaslamidλMsubst

Aterm.F M A) id) ⇒ ∀Aterm.(∀Bterm.P idB id ⇒ P id (subA

(pushB id)) id) ⇒ P id (lam (subA (pushone sh))) id

hoasinduction lem3 is an abbreviation defined by

∀Psubst→term→subst→o.(∀MsubstAtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒ (∀Msubst

Same formula in array format:

∀Psubst→term→subst→o.(∀MsubstAtermNsubst

Ksubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒ (∀MsubstAterm

NsubstKsubst.P (compM K) (subAK)N ⇒ P M A (compK N)) ⇒ (∀Fsubst→term→term

.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subA

N)) ⇒ (∀Aterm.P idA id ⇒ P id (F idA) id) ⇒ P id (hoaslamidλMsubst

Aterm.F M A) id) ⇒ ∀Aterm.(∀Bterm.P idB id ⇒ P id (subA

(pushB id)) id) ⇒ P id (lamA) id

hoasinduction lem3 gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem1 ⇒ hoasinduction lem2 ⇒ hoasinduction lem3
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hoasinduction lem3 lthm is an abbreviation defined by

axvarid⇒ axvarshift⇒ hoasinduction lem3aa ⇒ hoasinduction lem3

hoasinduction lem3a is an abbreviation defined by

∀Psubst→term→subst→o.(∀Fsubst→term→term.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subAN)) ⇒ (

Same formula in array format:

∀Psubst→term→subst→o.(∀Fsubst→term→term

.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subA

N)) ⇒ (∀Aterm.P idA id ⇒ P id (F idA) id) ⇒ P id (hoaslamidλMsubst

Aterm.F M A) id) ⇒ ∀Aterm.(∀Bterm.P idB id ⇒ P id (subA

(pushB id)) id) ⇒ P id (lamA) id

hoasinduction lem3a gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem1 ⇒ hoasinduction lem2 ⇒ hoasinduction lem3a

hoasinduction lem3a lthm is an abbreviation defined by

axvarid⇒ axvarshift⇒ hoasinduction lem3aa ⇒ hoasinduction lem3a

hoasinduction lem3b is an abbreviation defined by

∀Bterm.(∃Fsubst→term→term.subB (pushone sh)) = F sh one

Same formula in array format:

∀Bterm.(∃Fsubst→term→term.subB (pushonesh))

= F shone

hoasinduction lem3b gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr
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Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem1 ⇒ hoasinduction lem2 ⇒ hoasinduction lem3b

hoasinduction lem3b lthm is an abbreviation defined by

hoasinduction lem3b

hoasinduction lem3bb is an abbreviation defined by

(∀Psubst→term→subst→oFsubst→term→termMsubstAtermNsubst.sub (F M A)N = F (compM N) (subAN)) ⇒ ∀Bterm

Same formula in array format:

(∀Psubst→term→subst→oFsubst→term→term

MsubstAtermNsubst.sub (F M A)N = F (compM N) (subAN))

⇒ ∀Bterm.(∃Fsubst→term→term.subB (pushone

sh)) = F sh one

hoasinduction lem3bb lthm is an abbreviation defined by

axvarid⇒ axvarshift⇒ axclos⇒ axmap⇒ hoasinduction lem3bb

hoasinduction is an abbreviation defined by

∀Psubst→term→subst→o.(∀MsubstAtermNsubstKsubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒ (∀Msubst

Same formula in array format:

∀Psubst→term→subst→o.(∀MsubstAtermNsubst

Ksubst.P M A (compK N) ⇒ P (compM K) (subAK)N) ⇒ (∀MsubstAterm

NsubstKsubst.P (compM K) (subAK)N ⇒ P M A (compK N)) ⇒ (∀Aterm

.hoasvaridA id ⇒ P idA id) ⇒ (∀AtermBterm.P idA id ⇒ P idB id

⇒ P id (hoasapidA idB) id) ⇒ (∀Fsubst→term→term.(∀

MsubstAtermNsubst.sub (F M A)N = F (compM N) (subAN))

⇒ (∀Aterm.P idA id ⇒ P id (F idA) id) ⇒ P id (hoaslamidλMsubst

Aterm.F M A) id) ⇒ ∀Aterm.P idA id
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hoasinduction gthm is an abbreviation defined by

axapp ⇒ axvarcons⇒ axvarid⇒ axabs⇒ axclos⇒ axidl ⇒ axshiftcons⇒ axassoc⇒ axmap ⇒ axidr

Same formula in array format:

axapp ⇒ axvarcons⇒ axvarid ⇒ axabs ⇒ axclos ⇒ axidl ⇒ axshiftcons⇒ axassoc

⇒ axmap ⇒ axidr ⇒ axvarshift⇒ axscons⇒ ulamvar1⇒ ulamvarsh⇒ ulamvarind

⇒ apinj1⇒ apinj2⇒ laminj ⇒ shinj ⇒ lamnotap⇒ apnotvar⇒ lamnotvar⇒ induction

⇒ pushprop⇒ induction2lem⇒ induction2⇒ substmonoid⇒ termmset⇒ hoasapinj1

⇒ hoasapinj2⇒ hoaslaminj⇒ hoaslamnotap⇒ hoaslamnotvar⇒ hoasapnotvar

⇒ hoasinduction lem1 ⇒ hoasinduction lem2 ⇒ hoasinduction lem3 ⇒

hoasinduction

hoasinduction lthm is an abbreviation defined by

induction2⇒ hoasinduction lem1 ⇒ hoasinduction lem2 ⇒ hoasinduction lem3 ⇒ hoasinduction

Same formula in array format:

induction2⇒ hoasinduction lem1 ⇒ hoasinduction lem2 ⇒ hoasinduction lem3

⇒ hoasinduction

hoasinduction lthm is an abbreviation defined by

hoasinduction lem0 ⇒ induction2⇒ axvarid ⇒ hoasinduction lem3v2a⇒ hoasinduction

Same formula in array format:

hoasinduction lem0 ⇒ induction2⇒ axvarid⇒ hoasinduction lem3v2a

⇒ hoasinduction

hoasinduction no psi cond is an abbreviation defined by

∀Psubst→term→subst→o.(∀AtermBterm.P idA id ⇒ P idB id ⇒ P id (hoasapidA idB) id) ⇒ (∀Fsubst→term→term

Same formula in array format:

∀Psubst→term→subst→o.(∀AtermBterm.P

idA id ⇒ P idB id ⇒ P id (hoasapidA idB) id) ⇒ (∀Fsubst→term→term

.(∀MsubstAtermNsubst.sub (F M A)N = F (compM N) (subA

N)) ⇒ (∀Aterm.P idA id ⇒ P id (F idA) id) ⇒ P id (hoaslamidλMsubst

Aterm.F M A) id) ⇒ ∀Aterm.P idA id
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hoasinduction no psi cond lthm is an abbreviation defined by

hoasinduction lem0 ⇒ induction2⇒ axvarid ⇒ hoasinduction lem3v2a⇒ hoasinduction no psi cond

Same formula in array format:

hoasinduction lem0 ⇒ induction2⇒ axvarid⇒ hoasinduction lem3v2a

⇒ hoasinduction no psi cond
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