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

V Atern Biern Msupst -sub (ap A B) M = ap (sub A M) (sub B M)

Same formula in array format:

V Atern Biern Msubst -sub (ap A B) M = ap (sub A M) (sub B
M)
axvarcons is an abbreviation defined by
V Atern Msupst -Sub one (push A M) = A
axvarid is an abbreviation defined by
VAtern.subAid = A
axabs is an abbreviation defined by
V Atern Msupst-sub (lam A) M = lam (sub A (push one (comp M sh)))
axclos is an abbreviation defined by
V Atern Msubst NVsubst-sub (sub A M) N = sub A (comp M N)
axidl is an abbreviation defined by
YV Mgypst-compid M = M
axshiftcons is an abbreviation defined by
V Atern Msupst -comp sh (push A M) = M
axassoc is an abbreviation defined by
V Msupst Nsubst Ksupst -comp (comp M N) K = comp M (comp N K)
Same formula in array format:

V Msubst Nsubst Ksubst -comp (comp M N) K = comp M (comp N
K)



axmap is an abbreviation defined by

V Atern Msubst Nsubst-comp (push A M) N = push (sub A N) (comp M N)

Same formula in array format:

V Atern Msubst Nsupst -comp (push A M) N = push (sub A N)
(comp M N)

axidr is an abbreviation defined by
YV Mgypst-comp M id = M
axvarshift is an abbreviation defined by
pushonesh = id
axscons is an abbreviation defined by
YV Mgypst -push (subone M) (comp sh M) = M

var is a constant of type term — o
ulamvarl is an abbreviation defined by

var one
ulamvarsh is an abbreviation defined by
VAtern.var A = var (sub A sh)
ulamvarind is an abbreviation defined by
VPiern—o-P one = (VAgerm-var A = P A = P (sub Ash)) = VAiemm-var A= P A

Same formula in array format:

VPiern—o.P one = (VAyerm-.var A = P A = P (subAsh)) = VAiern
varA=PA

apinj1 is an abbreviation defined by

VAtermBternCtermDtern-ap AC =apBD = A= B
apinj2 is an abbreviation defined by

YV AternBternCternDtern-ap AC =apBD = C =D
laminj is an abbreviation defined by

VAtertherm.lamA = lam B = A=B



shinj is an abbreviation defined by
VAiernBtern.-subAsh =subBsh= A=B
lamnotap is an abbreviation defined by
V AternBternCtern-1am A # ap BC
apnotvar is an abbreviation defined by
V AternBtern-—var (ap A B)
lamnotvar is an abbreviation defined by
VAtern-—var (lam A)

induction is an abbreviation defined by
VPiern—o-(VAtern-var A = P A) = (VAernBtern-P A = PB = P (ap AB)) = (VAtern.P A = P (lam A)) = \
Same formula in array format:

VPtermHo.(VAterm.VarA = PA) = (VAterthermPA =
PB= P(apAB)) = (VAtern.PA = P(lamA)) = VArern. P A

pushprop_p_and p_prime is an abbreviation defined by
)\AtermMsubst Pterm—>0Qterm—>o-VXterm'Q X < P (SUb X (PUSh A M))

Same formula in array format:

)\AtermMsubstPterm—mQterm—m-VXterm'Q X
< P (sub X (push A M))

pushprop_lemO is an abbreviation defined by
v-Ptermaof4term]\4subst-EthermHo~pu-Sh-prOp—p—a-nd—p—prj-me A M P Q
Same formula in array format:

vpterm—mAterm Msubst . Elc?term—m 'PUShPrOP—P—aHd—P—Prime
AMPQ

pushprop_lemO_gthm is an abbreviation defined by

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz



Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction

= pushprop_lemO
pushprop_lemO_lthm is an abbreviation defined by
pushprop_lemO
pushprop_lemlv2 is an abbreviation defined by
YV Peern—oQtern—oAtern Msubst - P A = pushprop_p_and p_prime A M P (Q = () one
Same formula in array format:

vPterm~>oQ1:erm~>o/1term]\4subs1:'-P A = puShprop—p—and—p—prime
AMPQ = Qone

pushprop_lemlv2 gthm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz
Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction

= pushprop_lemlv2
pushprop_lemlv2 1thm is an abbreviation defined by
axvarcons = pushprop_lemlv2
pushprop_lem2v2 is an abbreviation defined by
VPiern—oQtern—oAtern Msubst -pushprop_p-and p_prime A M P Q) = (VBiern-var B = P (sub B M)) = VClern.
Same formula in array format:

vPterm~>oQterm~>o/1term]\4subst .pushprop p_and p prime
AMPQ = (VBiern.var B = P (subB M)) = VCiemn-var C = Q C = @ (sub
C'sh)



pushprop_lem2v2_gthm is an abbreviation defined by
axapp — axvarcons — axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
Same formula in array format:

axapp = axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction

= pushprop_lem2v2
pushprop_lem2v2_ 1thm is an abbreviation defined by
axclos = axshiftcons = pushprop_lem2v2
pushprop_lem3v2 is an abbreviation defined by
VPern—oQtern—oAtern Msubst -pushprop_p-and p_prime A M P Q) = (VByiern.var B = @ B) = VBiern.var B =
Same formula in array format:

vPterm~>oQ1:erm~>o/1term]\4subst .pushprop p_and p prime
AM PQ = (VBiern.var B = Q B) = VByern-var B = P (sub B (push A M))

pushprop_lem3v2_1thm is an abbreviation defined by
pushprop_lem3v2
pushprop is an abbreviation defined by
V Piern—oAtern Msubst - (VBiern-var B = P (subB M)) = P A = VByern.var B = P (sub B (push A M))
Same formula in array format:

V Piern—oAtern Msupst -(VBtern-var B = P (sub B M))
= P A = VBiern.var B = P (sub B (push A M))

pushprop_gthm is an abbreviation defined by
axapp — axvarcons — axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction

= pushprop



pushprop_lthm is an abbreviation defined by
pushprop_lem0 = ulamvarl = axvarcons = axclos = axshiftcons = ulamvarind = pushprop
Same formula in array format:

pushprop_lem0 = ulamvarl = axvarcons = axclos = axshiftcons = ulamvarind
= pushprop

induction2lem is an abbreviation defined by
VPiern—o-(VAtern Btern.-P A = P B = P (ap AB)) = (VAtern-(VBtern.P B = P (sub A (push Bid))) = P (1lan
Same formula in array format:

VPiern—o-(VAterm Btern.-P A = P B = P (ap AB)) = (VAtern
.(VBtern.P B = P (subA(pushBid))) = P(lam A)) = VAtern Msubst
(VBterm-var B = P (subB M)) = P (subAM)

induction2lem gthm is an abbreviation defined by
axapp — axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
Same formula in array format:

axapp = axvarcons = axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction

= pushprop = induction2lem

induction2lem 1thm is an abbreviation defined by
axapp = axvarcons = axabs = axclos = axshiftcons = axassoc = axmap = axidr = induction = pus
Same formula in array format:

axapp = axvarcons = axabs = axclos = axshiftcons = axassoc = axmap = axidr =
induction = pushprop = induction2lem

induction?2 is an abbreviation defined by
VPiern—o-(VAtern-var A = P A) = (VAsernBtern-P A = P B = P (ap AB)) = (VAtern.(VBtern.P B = P (sub
Same formula in array format:

VPiern—o-(VAtern-var A = P A) = (VAternBtern.P A =

PB= P(apAB)) = (VAtern-(VBtern.P B = P (sub A (push B id))) = P
(lam A)) = VAiern. P A



induction2_gthm is an abbreviation defined by
axapp — axvarcons — axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz

Same formula in array format:

axapp = axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction

= pushprop = induction2lem = induction2
induction2_1thm is an abbreviation defined by
axvarid = induction2lem = induction2
substmonoid is an abbreviation defined by
(VY Mgubst Nsubst Ksubst -comp (comp M N) K = comp M (comp N K))A(VMgypst-comp id M = M)AV Mgypst .comp !
Same formula in array format:

(VY Meupst Nsubst Ksupst -comp (comp M N) K = comp M (comp N
K)) N (VMgypst.compid M = M) AV Mgypst.comp M id = M

substmonoid_gthm is an abbreviation defined by
axapp — axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = 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
(VAtern Msubst Neupst -sub (sub A M) N = sub A (comp M N)) AVAierm-subAid = A

Same formula in array format:

(VAternMsubst Nsupst-sub (sub A M) N = sub A (comp M N))
AVAierm-subAid = A



termmset_gthm is an abbreviation defined by
axapp — axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz

Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = 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

AMgubst Atern Nsubst Btern-ap (sub A N) B
hoaslam is an abbreviation defined by

AMgubst Fsubst —tern—tern-1am (F' shone)
hoasvar is an abbreviation defined by

AMgubst Avern NVsubst-var (sub A N)
hoasapinj1l is an abbreviation defined by
YV AternBternCterm Diern-hoasapid Aid C' = hoasapid BidD = A=B
Same formula in array format:
V Atern BternCtern Diern-hoasapid A id C' = hoasap
idBidD=A=18B

hoasapinjl_gthm is an abbreviation defined by

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz

Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction

= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl



hoasapinji_1thm is an abbreviation defined by
axvarid = apinjl = hoasapinjl
hoasapinj?2 is an abbreviation defined by
V Atern BternCtern Dtern-hoasapid AidC' = hoasapid Bid D = C =D
Same formula in array format:

YV AternBternCtermDiern-hoasapid A id C' = hoasap
idBidD=C=D

hoasapinj2_gthm is an abbreviation defined by
axapp — axvarcons — axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
Same formula in array format:

axapp = axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 => substmonoid = termmset = hoasapinjl

= hoasapinj2
hoasapinj2 1thm is an abbreviation defined by
apinj2 = hoasapinj2
hoaslaminj is an abbreviation defined by
VFsubst—>term—>term-(VMsubstAtermNsubst-SUb (FM A) N=F (compM N) (SUb A N)) = VGsubst—>term—>term-(V]\/J
Same formula in array format:

vFjsubstHternl*n:erm- (VMsubst Aterm Nsubst
sub(FMA)N = F (compM N) (subAN)) = VGsupst—tern—tern

(VMsupst Atern NVsubst-sub (GM A) N = G (comp M N) (sub A
N)) = hoaslamid (AMgypst Atern.F' M A) = hoaslamid (AMgypst
Aterm-GMA) = VMSubStAteI‘m'FMA == GMA

hoaslaminj_gthm is an abbreviation defined by

axapp — axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz



Same formula in array format:
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj
hoaslaminj_lthm is an abbreviation defined by
axvarcons = axshiftcons = laminj = hoaslaminj

hoaslamnotap is an abbreviation defined by

V Fsubst—tern—tern- (VMsubst Atern Nsubst -sub (F M A) N = F (comp M N) (sub AN)) = VAiernBtern-hoaslam i,

Same formula in array format:

v1:’Subs1:—>1:erm—>1:erm- (VMsubSt AtermNsubSt
sub(F M A)N = F (comp M N) (sub A N)) = VAternBiern-hoaslam
id (AMsupst Crexn-F' M C) # hoasapid Aid B
hoaslamnotap_gthm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz
Same formula in array format:
axapp = axvarcons = axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap
hoaslamnotap-lthm is an abbreviation defined by
lamnotap = hoaslamnotap

hoaslamnotvar is an abbreviation defined by

V Fsubst—tern—tern- (VMsubst Atern Nsubst -sub (F M A) N = F (comp M N) (sub A N)) = —hoasvar id (hoaslam

Same formula in array format:

vFjsubstHternl*n:erm- (VMsubst Aterm Nsubst
.sub(FMA)N = F (comp M N) (subAN)) = —hoasvar id (hoaslamid AMgypst
Agern. M A)id
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hoaslamnotvar_gthm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz
Same formula in array format:

axapp = axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl

= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar
hoaslamnotvar_lthm is an abbreviation defined by
axvarid = lamnotvar = hoaslamnotvar
hoasapnotvar is an abbreviation defined by
V Atern Biern-—hoasvar id (hoasapid Aid B) id

hoasapnotvar_gthm is an abbreviation defined by
axapp — axvarcons — axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
Same formula in array format:

axapp = axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl

= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar
hoasapnotvar_1thm is an abbreviation defined by
axvarid = apnotvar = hoasapnotvar
hoasinduction p_and p_prime is an abbreviation defined by
APsubst—tern—subst—o&tern—o-VXtern-@ X < P id X id
Same formula in array format:

/\PsubstﬂtermﬂsubstHoQterm%o -VXterm

QX < PidXid
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hoasinduction_lem0 is an abbreviation defined by
V Psubst—tern—subst—o- 3@ term—o-Roasinduction p_and p_prime P ()
Same formula in array format:
V Psubst—tern—subst—o-IQtern—o-hoasinduction p and p prime
PQ
hoasinduction_lemO_lthm is an abbreviation defined by
hoasinduction_lemO

hoasinduction lem1v2 is an abbreviation defined by

V Psybst—tern—subst—o@tern—o-(VMsubst Atern Nsubst K subst - P M A (comp K N) = P (comp M K) (subAK) N) =

Same formula in array format:

vPsubstHtermHsubst~>oQ1:erm~>o- (VMsubst

Aterm Nsubst Ksubst - P M A (comp K N) = P (comp M K) (sub A
K)N) = (VMsubst Atern Nsubst Ksubst - P (comp M K) (sub
AK)N = PM A(comp K N)) = (VAtern-hoasvarid Aid = P id Aid) = hoasinduction p_and p_prime
PQ = VAiemvar A= QA

hoasinduction lemlv2_gthm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz
Same formula in array format:

axapp = axvarcons = axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj => hoaslamnotap = hoaslamnotvar = hoasapnotvar

= hoasinduction_lemlv2
hoasinduction lem2v2 is an abbreviation defined by

vPsubst—>term—>subs1:—>0621:erm—>0-(vj\jsubs1:141:erm]\[subs1:]’—(subst'P]\4 A (Comp K N) = P (ComPM K) (SUb AK) N) =
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Same formula in array format:

vpsubst—>term—>subst—>0Qterm—>o . (VMsubst

AternNsubst Ksubst-P M A (comp K N) = P (comp M K) (sub A
K) N) = (VMsgubst Atern Nsubst Ksubst - P (comp M K) (sub
AK)N = PM A(comp K N)) = (YAvernBrora. P id Aid = Pid Bid = P
id (hoasapid Aid B)id) = hoasinduction_p_and_p_prime P Q) = VAtern
BiernQA=QB=Q(apAB)

hoasinduction_lem2v2_gthm is an abbreviation defined by

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz

Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar

= hoasinduction_lem2v2
hoasinduction_lem3v2_f is an abbreviation defined by
V' Biern-3F subst—tern—tern-VAterm Msubst - F' M A = sub B (push A M)
Same formula in array format:

v-Bterm-EIFjsubst~>1:erm~>1:erm-VI4term]\4subs1:
F M A =subB (push A M)

hoasinduction_lem3v2_f_1thm is an abbreviation defined by
hoasinduction lem3v2_f

hoasinduction lem3v2 is an abbreviation defined by

vPsubst—>term—>subs1:—>0621:erm—>0-(vj\jsubs1:141:erm]\[subs1:]’—(subst'P M A (Comp K N) = P (Comp M K) (SUb A K)
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Same formula in array format:

vpsubst—>term—>subst—>0Qterm—>o . (VMsubst

AternNsubst Ksubst-P M A (comp K N) = P (comp M K) (sub A
K)N) = (YMgupst AternNVsubst K subst - P (comp M K') (sub
AK)N = PM A(comp K N)) = (VFsubst—term—term-(VMsubst
AternNsubst-sub (F M A)N = F (comp M N) (subAN)) = (VAtern
PidAid = Pid(FidA)id) = P id (hoaslamid AMsupst Atern.
F M A)id) = hoasinduction p_and_p_prime P Q = VAtern.(VBtern
QB = Q(subA(push Bid))) = Q (lam A)

hoasinduction_lem3v2_gthm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz
Same formula in array format:

axapp = axvarcons = axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= 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
vpsubstﬂtermﬂsubst—mQterm—»o~(VFsubstﬂterm—»term'(VMsubstAtermNsubstsub (F M A) N=F (comp M N) (SUb A
Same formula in array format:

v-Psubst~>1:erm~>subs1:HOCgtermao . (VFsubstﬂtermﬂterm

(VMgupst Avern Nsubst-sub (F M A) N = F (comp M N) (sub A
N)) = (VArern.Pid Aid = Pid (F id A)id) = P id (hoaslamid A\Mgups:
Atern.FF M A) id) = hoasinduction p_and p_prime P Q = VAern
(VBtern-Q B = Q (sub A (push Bid))) = @ (lam A)
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hoasinduction_lem3v2a_lthm is an abbreviation defined by
hoasinduction_lem3v2_f = axvarid = axvarshift = axclos = axmap = hoasinduction_lem3v2a
hoasinduction_leml is an abbreviation defined by
V Psubst—tern—subst—o-(VMsubst AternVsubst Ksuvst - M A (comp K N) = P (comp M K ) (sub A K) N) = (VMg
Same formula in array format:

V Poubst —tern—subst—o-(VMsubst Atern Neubst
Keupst-P M A (comp K N) = P (comp M K) (subAK) N) = (VMgupst Atern
Neuwpst Ksupst - P (comp M K) (subAK)N = PM A(comp K N)) = (VAtern
.hoasvarid Aid = Pid Aid) = VAtemn.var A = Pid Aid

hoasinduction leml gthm is an abbreviation defined by
axapp — axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
Same formula in array format:

axapp = axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar

= hoasinduction_leml
hoasinduction leml 1thm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz
Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar

= hoasinduction_leml
hoasinduction_lem?2 is an abbreviation defined by

v-Psubst~>1:erm~>subs1:Ho-(vj\4subs1:141:erm-zvsubst-[(subst--P M A (COHIP K N) =P (COIHP M K) (SU-b A K) N) = (VMsu
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Same formula in array format:

V Psubst—tern—subst—o- (V Msubst Atern NVsubst
Keupst- P M A(comp K N) = P (comp M K) (subAK)N) = (VMgubst Atern
Neuvst Ksupst - P (comp M K) (subAK)N = PM A(comp K N)) = (VAtern
Biern.Pid Aid = Pid Bid = Pid (hoasapid Aid B) id) = VAiern
Biern.PidAid = PidBid = Pid(ap A B)id
hoasinduction lem2 gthm is an abbreviation defined by
axapp — axvarcons — axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
Same formula in array format:
axapp = axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar
= hoasinduction_lem2
hoasinduction_lem2_lthm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz
Same formula in array format:
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar
= hoasinduction_lem2
hoasinduction_lem3aa is an abbreviation defined by
V Pubst —tern—subst—o-(V Fsubst —tern—tern-(VMsubst Atern Vsubst -sub (FF- M A) N = F (comp M N) (sub AN)) =
Same formula in array format:

vpsubst—>term—>subst—>o . (VFsubst—H:erm—H:erm

(VMgupst Avern NVsubst-sub (F M A) N = F (comp M N) (sub A
N)) = (VAgern.Pid Aid = Pid (F id A)id) = P id (hoaslamid AMsupst
Atern. F M A)id) = YAtern.(VBiern.P id Bid = Pid (sub A
(push B id)) id) = P id(lam (sub A (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
(vpsubstﬂterm—»substﬂo'(VFsubst—»term—»term'Elcterm'VMsubstAtermNsubst~Sub (F M A) N = sub (SUb C (PUSh AM
Same formula in array format:
(V Psubst—tern—subst—o- (¥ Fsubst —tern—tern
ICtern-YMsubst Atern Nsubst -sub (F M A) N = sub (sub
C (push AM)) N A subC (push (sub AN) (comp M N)) = F (comp M N) (subAN))
= (VAgern.Pid Aid = Pid (F id A)id) = P id (hoaslamid AMgupst
Asern. F' M A)id) = VAiern.(VBiern. P id Bid = Pid (sub A
(push B id)) id) = P id(lam (sub A (pushonesh))) id
hoasinduction_lem3 is an abbreviation defined by
V Psubst—tern—subst—o- (VMsubst Atern Nsubst Ksubst - P M A (comp K N) = P (comp M K) (subAK) N) = (VMg,
Same formula in array format:
V Psubst—tern—subst—o- (VM subst Atern Vsubst
Ksuwpst-P M A(comp K N) = P (comp M K) (subAK) N) = (VMgupst Atern
Neuvst Ksupst - P (comp M K) (subAK)N = P M A(comp K N)) = (VFsubst—tern—tern
(VMgupst Avern Nsubst-sub (F M A) N = F (comp M N) (sub A
N)) = (VAtern-PidAid = Pid(F id A)id) = P id (hoaslamid AMgyupst
Atern.F M A)id) = VAiern.(VBiern-Pid Bid = Pid(sub A
(push Bid))id) = Pid(lamA)id
hoasinduction lem3_gthm is an abbreviation defined by

axapp — axvarcons — axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz

Same formula in array format:
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj => hoaslamnotap = hoaslamnotvar = hoasapnotvar

= hoasinduction_leml = hoasinduction_lem2 = hoasinduction_lem3
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hoasinduction lem3_1thm is an abbreviation defined by
axvarid = axvarshift = hoasinduction_lem3aa = hoasinduction_lem3
hoasinduction lem3a is an abbreviation defined by
vpsubst—>term—>subst—>o-(VFsubst—>term—>term'(VMsubstAtermNsubst-SUb (F M A) N=F (Comp M N) (SUb A N)) =
Same formula in array format:

vPsubstHtermasubst~>o . (VFsubsthermHterm

(VY Msupst Aterm NVsubst-sub (FM A) N = F (comp M N) (sub A
N)) = (VAtern.PidAid = Pid(Fid A)id) = Pid (hoaslamid AMgupst
Agern. M A)id) = VAiern.(VBiern.Pid Bid = Pid(sub A
(push Bid))id) = Pid(lamA)id
hoasinduction_lem3a_gthm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz
Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar

= hoasinduction_leml = hoasinduction_lem2 => hoasinduction_lem3a
hoasinduction lem3a 1thm is an abbreviation defined by
axvarid = axvarshift = hoasinduction_lem3aa = hoasinduction_lem3a
hoasinduction lem3b is an abbreviation defined by
VBiern-(3Fsubst —tern—tern-Sub B (push one sh)) = F shone
Same formula in array format:

vBterm-(ElF‘subst—>term—>1:erm'Sub B (PUSh one Sh))

= F' shone
hoasinduction lem3b_gthm is an abbreviation defined by

axapp — axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc = axmap — axidz
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Same formula in array format:
axapp = axvarcons — axvarid — axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar
= hoasinduction leml = hoasinduction_lem2 = hoasinduction_lem3b
hoasinduction lem3b_1lthm is an abbreviation defined by
hoasinduction_lem3b
hoasinduction_lem3bb is an abbreviation defined by
(vpsubst—>term—>subst—>0Fsubst—>term—>termMsubstAtermNsubst-SUb (F M A) N=F (Comp M N) (SUb AN)) = VDB,
Same formula in array format:
(V' Psubst—tern—subst—oF subst—tern—tern
Msubst AternNVsubst-sub (F M A) N = F (comp M N) (sub AN))
= VBtern-(IFsubst —tern—tern-Sub B (push one
sh)) = F' shone
hoasinduction_lem3bb_lthm is an abbreviation defined by
axvarid = axvarshift = axclos = axmap = hoasinduction_lem3bb
hoasinduction is an abbreviation defined by
V Psubst—tern—subst—o-(VMsubst AternVsubst Ksubst -2 M A (comp K N) = P (comp M K) (sub AK) N) = (VMg
Same formula in array format:
vpsubst—>term—>subst—>o-(VMsubst AtermNsubSt
Keupst-P M A (comp K N) = P (comp M K) (subAK) N) = (VMgupst Atern
Neubst Ksupst - P (comp M K) (subAK)N = PM A(comp K N)) = (VAtern
.hoasvarid Aid = Pid Aid) = (VAternBiern-P id Aid = P id Bid
= P id(hoasapid Aid B) id) = (VFsubst—tern—tern-(V
Msubst AternNVsubst-sub (F M A) N = F (comp M N) (sub AN))
= (VAtern-PidAid = Pid(Fid A)id) = P id(hoaslamid AMgypst
Atern.F'M A)id) = VAemm . Pid Aid
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hoasinduction _gthm is an abbreviation defined by
axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc = axmap = axidz

Same formula in array format:

axapp = axvarcons = axvarid = axabs = axclos = axidl = axshiftcons = axassoc
= axmap = axidr = axvarshift = axscons = ulamvarl = ulamvarsh = ulamvarind
= apinjl = apinj2 = laminj = shinj = lamnotap = apnotvar = lamnotvar = induction
= pushprop = induction2lem = induction2 = substmonoid = termmset = hoasapinjl
= hoasapinj2 = hoaslaminj = hoaslamnotap = hoaslamnotvar = hoasapnotvar
= hoasinduction_leml = hoasinduction_lem2 = hoasinduction_lem3 =

hoasinduction
hoasinduction_1lthm is an abbreviation defined by
induction2 = hoasinduction_leml = hoasinduction_lem2 => hoasinduction_lem3 = hoasinduction
Same formula in array format:

induction2 = hoasinduction_leml = 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_lemO = induction2 = axvarid = hoasinduction_lem3v2a

= hoasinduction
hoasinduction no_psi_cond is an abbreviation defined by
V Paubst —sternsubst—o-(VAtern Brern. P id A id = Pid Bid = Pid (hoasapid Aid B)id) = (VFaupst—ternte
Same formula in array format:

V Psubst—tern—subst—o-(VAtern Brern- P
idAid = PidBid = Pid (hoasapid Aid B)id) = (¥Fsubst_terntern
(VY Msupst Aterm NVsubst-sub (FFM A) N = F (comp M N) (sub A
N)) = (VAgern.Pid Aid = Pid (F id A)id) = P id (hoaslamid AMsupst
Atern. ' M A)id) = VApern. Pid Aid
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hoasinductionno_psi_cond lthm is an abbreviation defined by
hoasinduction_lemO = induction2 = axvarid = hoasinduction_lem3v2a = hoasinduction no_psi_cond
Same formula in array format:

hoasinduction_lemO = induction2 = axvarid = hoasinduction_lem3v2a

= hoasinductionno_psi_cond

21



