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Int | a— «
Tha) |T=>T1

type a  u=

meta_type T u=
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$ X | X[A/x)]

s=  c|lx | A A | AA| X | (XA | AA
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Jo@) = {a}

Joe) =

foa. M) = fo(M) — {2}
fo(MN) = fo(M) U fuo(N)
Jux) = G(X)
)

(0ooo0o0oooo0)

foCX.M) = fo(M
fo(MEN) = fo(M
mfu(x) = {}
mfu(c) = {}
mfo(dz. M) = mfo(M)
mfv(MN) = mfo(M) U mfo(N)
mfv(X) = {X}
mfu(X[L/z]) = mfv(X)Umfo(L)
mfo((X.M) = mfo(M) — {X}
mfv(M4N) = mfo(M) U mfo(N)
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Definition 1 (fresh variables)

fresha M = x € fo(M)
Definition 2 (fresh meta-variables)
meta_fresh X M = X dmfo(M)
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clL/z] = ¢
z[L/z] = L
ylL/z] =y
(Ax. M)[L/x] = .M
(Ay. M)[L/x] = Xy.(M[L/x])
«*0000freshy L
(MN)[L/z] = (M[L/x])(N[L/x])
X[L/x] = X|[L/x]
(X[M/yD[L/z] = X[M/yl[L/z]
CX.M)[L/z] = (X (M[L/z])
«0 00 Ometa_fresh X L
(MgN)[L/z] = (M[L/x])¢N
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AlFc: (T F Int) (CON)
AlFz:(z: o 'F a) (VAR)
AlFM:(z: 01, T F ag) (LAM)

AlFXe.M:(TF a; — a)
AFM:(TF a1 —as) AFN:(TF a)

AlFMN: (T F ag) )
X : nAlFX:T (MVAR1)
AFXin = d/X :)72“’@“’“6” “L2 (MVAR2)
AXw: &’ﬁ'f ;::72_2 (MLAM)
Al M:AT|1,_7422N ATLF N:n (MAPP)
AlFX:m AlFM:m subrel x 1 573 (SUB)

AlFX[M/x]: 73
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subrel x (x : a1, ' F ag) (T'F a1) (T'F as)

sub_rel x ™ To T3
subrel x (1= 1) 72 (T = 73)
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(X. (M. X))tz =mp (A X)co)x/X]
= (Ar.z)c

=s  z[c/a]
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Lemmal (Base-level Substitution Lemma)

T'FM:mn TIFEN:m subrelxm 1073

Tl M[N/z]: 75

Proof. 0 MOOODOOOOOOO
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Lemma2 (Meta-level Weakening)

T'FM:1m meta_fresh X M
X :mn TIEM:m

Proof. 0 MOODOOOOODOOOOOODOOOOO
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