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Theorem (Subject Reduction, Preservation) }
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Theorem (Preservation under Substitution)
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FE A2 7

A FBA M7 V(Te,T)

V(l,n,T) T=1
V(T,z,7) = 7=7 ifx:7 el
V([,e1 +ex,7) = 7=t AN V(I e1,1) AN V(I ea,0)
VI, Aze,7) = 7=a1 —>as AN V([ +x:a1,e,a2) new ag,ao
V(Ieirea,7) = V([er,a—7) A V([ e, ) new «
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V(T e,1)= 2717

o1 7}?

SEVI,e,r) & STke:ST

Proof. ¢2] Zxo| T3t Al gHo=.
Az.ed S SEV(, Ave, 1)

=

=

e A9 E W% A D

SET=a1 —as A V([ +z:ai,ea2) new ai,as
SET=01 — a2

ANSEVI+z:a,e a2)

ST=Sa1 — Sas

AST+z:Sarike:Sas (AL7HE)

ST =8Sa1 — Saz

ASTFAz.e: Sar — Sas

ST F Az.e: ST.
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A7 A9 3 73517

5 93} &8 (unification algorithm):
“A Machine-Oriented Logic Based on the Resolution

Principle”, J.A.Robinson, Journal of ACM, Vol.12, No.1,
pp.23-41, 1965.

o B9 FHAE(r=r) o T2 Type) & 9 =2
5 Y3} (unification) &3l >
o YN ZUET EuA T
general unifier) S 3l
o Uu) 2 S Eu ol
o TEu = T=RS 9 Ro] At}
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U(u) = unify-all(u, 0 : Subst) : Subst = TyVar 2> Type

o]_Tr_

unify-all(t=7", ) (unify(7,7"))S
unify-all(u Aw',S) = let T = unify-all(u, S) in unify-all(Tu', T)

ol W, 5 Y3} (unification) L1 ElZ unify(r,7') : Subst &
unify(r,7) = 0
{ {a—71} ifadr

unify(ar, 7) or unifty(r,a) =

fail o.w.
unify(ry — 1o, 74 — 74) = let S = unify(ry, 77)
S" = unify(Ste, S73)
in S5

unify(-) = fail
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FE A2 7

%A SH(sound & complete) &

4 (sound) UV([e,a)) =S = STFe:Sa
UV (e a) =S8
‘%‘rxd(complete)‘ AT = RST e he:r
AT = RS«
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M : TyEnv x Ezp x Type — Subst

M(T,n,7) =
MT,z,7) =
M, \x.e,7) =

MT,ee,7) =

MT,e+é,r) =

S+ (sound)

A (complete)

unify(e, 7)

unify(r,7') ifz:7 el

let S = unify(a; — a2,7) new ag,as
S = M(ST +z : Say, e, Saz)

in §'S

let S=MT,e,a —7) new «
S’ = M(ST,¢, Sa)

in §'S

let S = unify(¢, 7)
S' = M(ST,e,1)
S" = M(S'ST, €, 1)

in §”8'S

M(ye,a)=S = ST'te:Sa
M, e,a) =S
AT = RST = I'ke:7
AT = RSa
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2= 1: V& unifyE 5 A] 9

W : TyEnv x Exp — Type x Subst

W(T,n) = (,0)

wW(T,z) (r,0) ifx:7el
W(T, \z.e) let (1,8)=W({[I'+z:a,e) new
in (S — 7,5)
let (1,5) = W(T,e)

(7,8 =W(STL,¢)

S" = unify(t" — @, S'7) new a
in (8”9'S,5"a)
let (1,8) = W(T,e)

S’ = unify(r,¢)

(', 8") = W(S'ST, ¢')

S" = unify(7',1)
in (., 5"S"5'S)

W(T,e€)

W(T,e+e)

QA (sound) W(,e)=(r,S) = STke:7

W(T,e) = (r,5)
S (complete)| AT’ = RST <= I'ke:7
AT =Rt
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