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System F

Introduction
Example (Map).
» Consider a map function

map, . : (0 —7)xlist(c) — list(7)
(f, [ao;...;an]) +— [f(a0); ... ; f(an)]
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Introduction
Example (Map).
» Consider a map function

map, . : (0 —7)xlist(c) — list(7)
(f, [ao;...;an]) +— [f(a0); ... ; f(an)]

» The behavior of map,, , is independent from the types o, 7.

(o, T types)
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System F

Introduction
Example (Map).
» Consider a map function

map, . : (0 —7)xlist(c) — list(7)

(f, [a0i..;an]) s [f(a0):...; f(an)] (&7 OPES)

» The behavior of map,, , is independent from the types o, 7.
» One may want to have just one implementation, independent from ¢ and 7.
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Introduction
Example (Map).
» Consider a map function

map, . : (0 —7)xlist(c) — list(7)

(f, [a0i..;an]) s [f(a0):...; f(an)] (&7 OPES)

» The behavior of map,, , is independent from the types o, 7.
» One may want to have just one implementation, independent from ¢ and 7.

Example (Identity).
» Consider the typed terms

idr ;= AX:7.X : T—T and id, := AX:0.X : 0 >0
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Introduction
Example (Map).
» Consider a map function

map, . : (0 —7)xlist(c) — list(7)

(f, [a0i..;an]) s [f(a0):...; f(an)] (&7 OPES)

» The behavior of map,, , is independent from the types o, 7.
» One may want to have just one implementation, independent from ¢ and 7.

Example (Identity).
» Consider the typed terms

idr ;= AX:7.X : T—T and id, := AX:0.X : 0 >0

» These two term behave the same way.
» This behaviour is independent from o, 7.
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System F

Introduction
Example (Map).

» Consider a map function

map, . : (0 —7)xlist(c) — list(7)

(f, [a0i..;an]) s [f(a0):...; f(an)] (&7 OPES)

» The behavior of map,, , is independent from the types o, 7.
» One may want to have just one implementation, independent from ¢ and 7.

Example (Identity).
» Consider the typed terms

idr ;= AX:7.X : T—T and id, := AX:0.X : 0 >0

» These two term behave the same way.
» This behaviour is independent from o, 7.

Main Idea:

Polymorphism allows to express such uniformities
using explicit universal quantification over types.
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System F (Girard '71, Reynolds '74)
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System F (Girard '71, Reynolds '74)
Polymorphic Types.
» Assume given countably many type variables o, 3, . ..

CLAIRAMBAULT & RIBA (LIP - ENS de Lyon) ASPL (CR04) Course 13 12/11 4/12



System F

System F (Girard '71, Reynolds '74)

Polymorphic Types.
» Assume given countably many type variables o, 3, . ..
> Polymorphic types are given by

7o = a | o—=71 | Vao
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System F

System F (Girard '71, Reynolds '74)
Polymorphic Types.
» Assume given countably many type variables o, 3, . ..
> Polymorphic types are given by
7o = a | o—=71 | Vao

Terms.
tu == x | tu | M:ot
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System F (Girard '71, Reynolds '74)
Polymorphic Types.
» Assume given countably many type variables o, 3, . ..
> Polymorphic types are given by
7o = a | o—=71 | Vao

Terms.
tu == x | tu | Xx:ot | Aat | to
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System F

System F (Girard '71, Reynolds '74)

Polymorphic Types.
» Assume given countably many type variables o, 3, . ..
> Polymorphic types are given by

7o = a | o—=71 | Vao
Terms.
tu == x | tu | X:ot | Aat | to
Typing Rules.
» Extension of the simply-typed systems with
F=t:r M=t: Va1

(e notfreeinT)

Ik Aa.t:Va.r MN-to:rlo/q]
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System F

System F (Girard '71, Reynolds '74)

Polymorphic Types.
» Assume given countably many type variables o, 3, . ..
> Polymorphic types are given by

7o = a | o—=71 | Vao
Terms.
tu == x | tu | X:ot | Aat | to

Typing Rules.
» Extension of the simply-typed systems with
Fr=t:r . M=t:Ya.r
P f r -
Ik Aa.t:Va.r (cvnotfree in ) MN-to:rlo/q]
Reduction.
» We consider the full strong reduction > defined as
t>u tou t>u
(M cr.tu > tu/x] tv > uv vt vu AX ot > AX:ou

t>u t>u
(Aa.t)o > to/a] toc > uc Aa.t > Aau

> Let =3 be the symmetric-reflexive-transitive closure of .
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Expressive Power

> The expressive power of System F is huge. We content ourselves with examples.
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System F

Expressive Power

> The expressive power of System F is huge. We content ourselves with examples.

Identity.

> Let
id == AaXx:ax @ Vola— a)

|
Id

For each = we have
idr >id = MX:7.x . T—>T

In particular
idld : Id—1Id
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System F

Expressive Power

> The expressive power of System F is huge. We content ourselves with examples.

Identity.

> Let
id == AaXx:ax @ Vola— a)
\—/—/
Id
For each = we have
idr > idy = AXX:7X : T—>T

In particular
idld : Id—1Id

Void Type.
> Let | :=Va.a.
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System F

Expressive Power

> The expressive power of System F is huge. We content ourselves with examples.

Identity.

> Let
id == AaXx:ax @ Vola— a)

|
Id

For each = we have
idr > idy = AXX:7X : T—>T

In particular
idld : Id—1Id
Void Type.
> Let | :=Va.a.
We have
Fr=t: L
Fretr:r

> Question. |s there a closed term of type L ?
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System F

Product Types
Let
TXOo = Va.((T—)U—)a) — a)
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System F

Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu =
so that

Fr=t:r NlN-u:o
[Fpairtu:7xo
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System F

Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
so that

Fr=t:r NlN-u:o
[Fpairtu:7xo
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System F

Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
mt =
so that
Fr=t:r lr-u:o Fr-t:7xo
[Fpairtu:7xo M=mt:r
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System F

Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
mt = tr(AX:T.Ay:o.X)
so that
Fr=t:r NlN-u:o Fr-t:7xo
[Fpairtu:7xo M=mt:r
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System F

Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
mt = tr(AX:T.Ay:o.X)
mt =
so that
Fr=t:r lr-u:o lrt:r7xo lFt:Txo
[Fpairtu:7TXxo Mre=mt:r -mot:o
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Product Types
Let
TXO
pairtu
T t
71‘21'
so that
Fr=t:r ltu:o

[Fpairtu:7xo0o

CLAIRAMBAULT & RIBA (LIP - ENS de Lyon)

System F

Va.((T—)a—)a) — a)
N.A\p:7— 00— a. ptu
tr(Ax:7. Ay 0. X)
to(MAx 7. Ay :o.y)

[Ft:7x0o lHt:7xo
Mre=mt:r -mot:o
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System F

Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
mt = tr(AX:T.Ay:o.X)
mt = to(AX:T.Ay:0.Y)
so that
Fr=t:r lr-u:o lt:r7xo lFt:Txo
[Fpairtu:7Xxo Mre=mt:r [Fmot:o
Moreover

m1(pairtu)
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Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
mt = tr(AX:T.Ay:o.X)
mt = to(AX:T.Ay:0.Y)
so that
Fr=t:r lr-u:o lt:r7xo lFt:Txo
[Fpairtu:7Xxo Mre=mt:r [Fmot:o
Moreover
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Product Types
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pairtu = Aa.\p:7—0o—a . ptu
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so that
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Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
mt = tr(AX:T.Ay:o.X)
mt = to(AX:T.Ay:0.Y)
so that
Fr=t:r lr-u:o lt:r7xo lFt:Txo
[Fpairtu:7Xxo Mre=mt:r [Fmot:o
Moreover

mi(pairtu) o~ (Aa.Ap.ptu)T()\xy.x) > (Axy.x)tu >t
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System F

Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
mt = tr(AX:T.Ay:o.X)
mt = to(AX:T.Ay:0.Y)
so that
Fr=t:r Nlr-u:o lt:r7xo lFt:Txo
[Fpairtu:7Xxo Mre=mt:r [Fmot:o
Moreover

mi(pairtu) o~ (Aa.Ap.ptu)T()\xy.x) > (Axy.x)tu >t

and similarly
me(pairtu) >* u
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System F

Product Types
Let
TXOo = Va.((T—)a—)a) — a)
pairtu = Aa.\p:7—0o—a . ptu
mt = tr(AX:T.Ay:o.X)
mt = to(AX:T.Ay:0.Y)
so that
Fr=t:r Nlr-u:o lt:r7xo lFt:Txo
[Fpairtu:7Xxo Mre=mt:r [Fmot:o
Moreover

mi(pairtu) o~ (Aa.Ap.ptu)T(Axy.x) > (Axy.x)tu >t

and similarly
me(pairtu) >* u

Remark.
» We can also have polymorphic pair and ;.
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System F

Sum Types

Let
T4+o = Va.((T—)a) — (60— a) — a)
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System F

Sum Types

Let
T4+o = VO[.((T‘)O() — (00— a) — a)

inlt =

so that
Fr=t:r

[Finlt: 740
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System F

Sum Types
Let
T4+o = VO[.((T‘)O() — (00— a) — a)
inlt = A M:7T—=a. AXr:oc—a. lt
so that
Fr=t:r

[Finlt: 740
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System F

Sum Types
Let
T4+o = VO{.((T*}O{) — (00— a) — a)
inlt N M:T—a Xr:c—a. bt
inru =
so that
Fr=t:r lu:o
[Finlt: 740 ltFinru:7+40
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System F

Sum Types
Let

T4+o = VO{.((T*}O{) — (00— a) — a)

inlt = A M:7T—=a. AXr:oc—a. lt

intu = AN M: T a. Xr:c—a.ru
so that

Fr=t:r lu:o
[Finlt: 740 ltFinru:7+40
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System F

Sum Types

Let
T4+o = VO{.((T*}O{) — (00— a) — a)
inlt = N M:7T—=a AXr:oc—a.lt
intu = AN M: T a. Xr:c—a.ru

casetuv =
so that
Fr=t:r lu:o

[Finlt: 740 ltFinru:7+40
rHt:r740 lr-u:7—k r~v:io—k

CLAIRAMBAULT & RIBA (LIP - ENS de Lyon)

Fcasetuv:k
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System F

Sum Types

Let
T4+o = VO{.((T*}O{) — (00— a) — a)
inlt = A M:7T—=a. AXr:oc—a. lt
intu = AN M: T a. Xr:c—a.ru

casetuv = tkuv
so that
Fr=t:r lu:o

[Finlt: 740 ltFinru:7+40

rHt:r740 lr-u:7—k r~v:io—k
lFcasetuv:k
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System F

Sum Types

Let
T4+o = VO{.((T*}O{) — (00— a) — a)
inlt = A M:7T—=a. AXr:oc—a. lt
intu = AN M: T a. Xr:c—a.ru

casetuv = tkuv
so that
Fr=t:r lu:o
[Finlt: 740 ltFinru:7+40
rHt:r740 lr-u:7—k r~v:io—k
lFcasetuv:k
Note that

case (inlt)uv "

CLAIRAMBAULT & RIBA (LIP - ENS de Lyon)

ut and case(inrf)uv >* vt
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System F

Sum Types

Let
T4+o = VO{.((T*}O{) — (00— a) — a)
inlt = A M:7T—=a. AXr:oc—a. lt
intu = AN M: T a. Xr:c—a.ru

casetuv = tkuv
so that
Fr=t:r lu:o
[Finlt: 740 ltFinru:7+40
rHt:r740 lr-u:7—k r~v:io—k
lFcasetuv:k
Note that

case (inlt)uv >" ut  and case(inrt)uv " vt

Remark.
» We can also have polymorphic inl, inr, case.
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System F

Natural Numbers
Let

nat = Va.(a — (a—=a) — a)
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System F

Natural Numbers

Let (for n € N)
nat = Va.(a — (a—=a) — a)
n
so that
Fn:nat (neN)
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System F

Natural Numbers

Let (for n € N)
nat = Va.(a — (a—=a) — a)
n = Ax.XZ:a.XS:a—a. 8"z
so that
Fn:nat (neN)
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System F

Natural Numbers

Let (for n € N)
nat = Va.(a — (a—=a) — a)
n = Ax.XZ:a.XS:a—a. 8"z
st =
so that
lFt:nat
Fn:nat (neN) [FSt:nat
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System F

Natural Numbers

Let (for n € N)
nat = Va.(a — (a—=a) — a)
n = Ax.XZ:a.XS:a—a. 8"z
St = A dz:a.As:a—a.s(tazs)
so that
-t:nat
———— (neN) -_—
Fn:nat [FSt:nat
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System F

Natural Numbers

Let (for n € N)

nat = Va.(a — (a—=a) — a)

n = Ax.XZ:a.XS:a—a. 8"z

St = A dz:a.As:a—a.s(tazs)

itertuv =
so that
(neN) lFt:nat [Ft:nat l-u:o lr’Fvio—o

Fn:nat [FSt:nat [Fitertuv:o
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Natural Numbers

System F

Let (for n € N)

nat = Va.(a — (a—=a) — a)

n = Ax.XZ:a.XS:a—a. 8"z

St = A dz:a.As:a—a.s(tazs)

itertuv = touv
so that
(neN) lFt:nat [Ft:nat lu:o l’Fvieo—o

Fn:nat [FSt:nat Fitertuv:o
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System F

Natural Numbers

Let (for n € N)

nat = Va.(a — (a—=a) — a)

n = Ax.XZ:a.XS:a—a. 8"z

St = A dz:a.As:a—a.s(tazs)

itertuv = touv
so that
(neN) lFt:nat [Ft:nat lu:o l’Fvieo—o

Fn:nat [FSt:nat Fitertuv:o
Moreover
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System F

Natural Numbers

Let (for n € N)

nat = Va.(a — (a—=a) — a)

n = Ax.XZ:a.XS:a—a. 8"z

St = A dz:a.As:a—a.s(tazs)

itertuv = touv
so that
(neN) lFt:nat [Ft:nat lu:o l’Fvieo—o

Fn:nat [FSt:nat Fitertuv:o
Moreover

sno>* n+1
iterQuv ™ u
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System F

Natural Numbers

Let (for n € N)
nat = Va.(a — (a—=a) — a)
n = Ax.XZ:a.XS:a—a. 8"z
St = A dz:a.As:a—a.s(tazs)
itertuv = touv
so that
(neN) lFt:nat [Ft:nat lu:o l’Fvieo—o
Fn:nat [FSt:nat Fitertuv:o
Moreover
sno>* n+1
iterQuv ™ u
iter(St)uv =3 v(itertuv)
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System F

Natural Numbers

Let (for n € N)
nat = Va.(a — (a—=a) — a)
n = Ax.XZ:a.XS:a—a. 8"z
St = A dz:a.As:a—a.s(tazs)
itertuv = touv
so that
(neN) lFt:nat [Ft:nat lu:o l’Fvieo—o
Fn:nat [FSt:nat Fitertuv:o
Moreover
sno>* n+1
iterQuv > U
iter(St)uv =3 v(itertuv)
Remark.

» The iterator iter can be polymorphic.

» The computational power of System F is huge: the definable functions
nat — nat are exactly those provably total in second-order arithmetic !
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System F

Lists
Let
list(7) := Va.(a — (r2a—a) — a)
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System F

Lists

Let
list(7) := Va.(a — (r2a—a) — a)
[fos...;t]

so that

Frto:7 ... THEt:7T

Mt [fo;...;th] : List(7)
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System F

Lists
Let
list(7) := Va.(a — (r2a—a) — a)
[fo;i-. st = /\a.)\e:a./\C:T—>a—>a.ctn(...(ctoe))
so that
Frto:7 ... THEt:7T

Mt [fo;...;th] : List(7)
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Lists
Let
list(7)
[fo;i-. st =
nil =
so that
r-to:7 ... THEth:7

System F

Va.(a — (r2a—a) — a)
Aa.Xe:a. Xc:T—a—a.Ch(...(che))

Mt [fo;...;th] : List(7)

CLAIRAMBAULT & RIBA (LIP - ENS de Lyon)
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Lists
Let
list(7)
[fo;i-. st =
nil =
so that
r-to:7 ... TkEth:7

System F

Va.(a — (r2a—a) — a)

Aa.Xe:a. Xc:T—a—a.Ch(...(che))
Na.de:a. Xc:7—a—a. e

M [fo;...;th] : List(7)

CLAIRAMBAULT & RIBA (LIP - ENS de Lyon)

MNFnil: list(7)
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Lists
Let
list(7) :=
[fo;i-. st =
nil =
constl =
so that
r-to:7 ... TkEth:7

System F

Va.(a — (r2a—a) — a)

Aa.Xe:a. Xc:T—a—a.Ch(...(che))
Na.de:a. Xc:7—a—a. e

Fr=t:r Me£:1list(r)

M [fo;...;th] : List(7)
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[fo;i-. st = /\a.)xe:a./\c:T—>a—>a.ctn(...(ctoe))
nil = Aa.de:a.Ac:T—>a—a. €
constl! = Aa.de:a.Xc:T—>a—a ct(faec)
iterfuv =
so that
Frto:r ... TkHEhL:7T Fr=t:r ME2:list(7)
M [fo;...;th] : List(7) MNFnil: list(7) Nt constl: list(r)

M4 1list(r) Nr-u:o Frcvir—so—o
MN-iterfuv:o

CLAIRAMBAULT & RIBA (LIP - ENS de Lyon) ASPL (CR04) Course 13 12/11 9/12



System F

Lists
Let
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Lists
Let
list(7) := Va.(a — (r2a—a) — «a
[fo;i-. st = /\a.)xe:a./\C:T—>a—>a.ctn(...(ctoe))
nil = Aa.Xe:a. Xc:T—a—a.€
constl! = Aa.de:a.Xc:T—>a—a ct(faec)
iterfuv = [flouv
so that
Frto:r ... TEhL:7T Fr=t:r ME2:list(7)
Mt [fo;...;ta] : List(7) MNFnil: list(7) Nt constl: list(r)
M-£:1ist(r) Nr-u:o rFvir—so—o
MN-iterluv:o
Moreover
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System F

Lists
Let
list(7) := Va.(a — (r2a—a) — «a
[fo;i-. st = /\a.)xe:a./\c:T—>a—>a.ctn(...(ctoe))
nil = Aa.de:a.Ac:T—>a—a. €
constl! = Aa.de:a.Xc:T—>a—a ct(faec)
iterfuv = [{louv
so that
Frto:r ... TEhL:7T Fr=t:r ME2:list(7)
Mt [fo;...;ta] : List(7) MNFnil: list(7) Nt constl: list(r)
M4 1list(r) Nr-u:o Frcvir—so—o
lN-iterfuv:o
Moreover
constnil >* [f]
cons t[ly;...;t] >* [fo;...;t 1]
iterniluv >" u
iter(constl)uv =g vit(iterluyv)
Remark.

» For polymorphic lists, just take 1ist := Va. list(«).
It is then easy to define a polymorphic map function.
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Lists
Let
list(7) := Va.(a — (r2a—a) — «a
[fo;i-. st = /\a.)xe:a./\c:T—>a—>a.ctn(...(ctoe))
nil = Aa.de:a.Ac:T—>a—a. €
constl! = Aa.de:a.Xc:T—>a—a ct(faec)
iterfuv = [{louv
so that
Frto:r ... TEhL:7T Fr=t:r ME2:list(7)
Mt [fo;...;ta] : List(7) MNFnil: list(7) Nt constl: list(r)
M4 1list(r) Nr-u:o Frcvir—so—o
lN-iterfuv:o
Moreover
constnil >* [f]
cons t[ly;...;t] >* [fo;...;t 1]
iterniluv >" u
iter(constl)uv =g vit(iterluyv)
Remark.

» For polymorphic lists, just take 1ist := Va. list(«).
It is then easy to define a polymorphic map function.

» Any first-order structure over a finite signature is representable (with its iterator).
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System F

Main Properties
Subject Reduction.
» lft>uandl-t:octhenT - u:o.
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Strong Normalization.
> Let SN be the smallest set of terms t such that
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Subject Reduction.
» lft>uandl-t:octhenT - u:o.

Church Rosser.
» If t>*uand tr>* v, then there is a term w such that u>* w and v >* w.

Strong Normalization.
> Let SN be the smallest set of terms t such that

VU(TDU = ueSN) — teSN

> Note that t € SN iff there is no infinite reduction sequence
t=bot>-->h>....
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System F

Main Properties
Subject Reduction.
» lft>uandl-t:octhenT - u:o.

Church Rosser.
» If t>*uand tr>* v, then there is a term w such that u>* w and v >* w.

Strong Normalization.
> Let SN be the smallest set of terms t such that

VU(t>u = ueSN) — teSN

> Note that t € SN iff there is no infinite reduction sequence
t=bot>-->h>....

Theorem (Girard '71)
Ift is typable thent € SN.

Remark.
» There is no (natural) set-theoretic model of System F.

CLAIRAMBAULT & RIBA (LIP - ENS de Lyon) ASPL (CR04) Course 13 12/11 10/12



System F

Curry Style System F
Motivation.
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Motivation.
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Curry Style System F
Motivation.
» Variant of System F with lighter syntax.
» More suited to normalization proofs.
» The previous (original) version is called Church style.

Terms.
Ltu == x | tu | Xxt
Typing.
lrt:o—r l~u:o Mx:obFt:T
Mx:rthkx:7 Frtu:r TEXXt:0—T
Fret.r MEt:Va.r

(a not free inT)

Me=t:vVar M=t:7lo/a]
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Curry Style System F
Motivation.
» Variant of System F with lighter syntax.
» More suited to normalization proofs.
» The previous (original) version is called Church style.
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Ltu == x | tu | Xxt
Typing.
lrt:o—r l~u:o Mx:obFt:T
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Curry Style System F
Motivation.
» Variant of System F with lighter syntax.
» More suited to normalization proofs.
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Ltu == x | tu | Xxt
Typing.
lrt:o—r l~u:o Mx:obFt:T
Fx:7hx:7 r-tu:r TEXxt:o—=r1
Fret:r . M=t:Va.r
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Reduction.
t>u tou t>u
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Subject Reduction.
> [fr-t:7andt>uthenT Hu: 7.
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System F

Curry Style System F
Motivation.
» Variant of System F with lighter syntax.
» More suited to normalization proofs.
» The previous (original) version is called Church style.

Terms.
Ltu == x | tu | Xxt
Typing.
lrt:o—r l~u:o Mx:obFt:T
Fx:7hx:7 r-tu:r TEXxt:o—=r1
Fret:r . M=t:Va.r
Me=t:vVar (cvnotfree in ) M=t:7lo/a]
Reduction.
t>u tou t>u
(Mx.tu > tu/x] tv > uv vt > vu AX.E > Ax.u

Subject Reduction.
> lffr+t:7andf>uthenT Fu: 7.
Undecidability of Typing.
> |t is undecidable whether a term is typable (and whether it has a given type).
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System F

The Erasure Map

The erasure map | — | from Church to Curry terms is defined by induction as follows:
IX| = x _
tul = iy P I
[Ax ot = Ax.f '
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The erasure map | — | from Church to Curry terms is defined by induction as follows:
IX| = x _
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[Ax ot = Ax.f '

Basic Properties.
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tul = |t |/\|;Jt} - m
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Basic Properties.
» If I+ t: 7 inthe Church system, then T F |t| : 7 in the Curry system.
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The Erasure Map

The erasure map | — | from Church to Curry terms is defined by induction as follows:
IX| = x _
tul = |t |/\|;Jt} - m
[Ax ot = Ax.f '

Basic Properties.
» If I+ t: 7 inthe Church system, then T F |t| : 7 in the Curry system.

» If I+ t:7inthe Curry system,
then there is a Church term u such that ju| =tand '~ u: 7.

> If t > u then either [t| > |u| or |u| = |¢|.
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System F

The Erasure Map

The erasure map | — | from Church to Curry terms is defined by induction as follows:
X = x _
tul = P
[Ax ot = Ax.f '

Basic Properties.

» If I+ t: 7 inthe Church system, then T F |t| : 7 in the Curry system.

» If I+ t:7inthe Curry system,
then there is a Church term u such that ju| =tand '~ u: 7.

> If t > u then either [t > |u] or |u] = |{].

Consider a (possibly untyped) Church term t. If |t| is S.N., then t is S.N. l
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System F

The Erasure Map

The erasure map | — | from Church to Curry terms is defined by induction as follows:
X = x _
tul = P
[Ax ot = Ax.f '

Basic Properties.

» If I+ t: 7 inthe Church system, then T F |t| : 7 in the Curry system.

» If I+ t:7inthe Curry system,
then there is a Church term u such that ju| =tand '~ u: 7.

> If t > u then either [t > |u] or |u] = |{].

Consider a (possibly untyped) Church term t. If |t| is S.N., then t is S.N.

If Curry’s style System F is S.N., then Church’s style System F is S.N.
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