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Quantifiers in Pavlovic’s thesis
The rules III, EII, IX, EX| as they appear in Pavlovic:
[X:P: A
q:Q:A"
AMX.q: TIX:P.Q: A

IIIA’AY

p:P: A r:IIX:PQ(X): A"
rp: QX :=p]: A

EITA’A”

[X : P: A

p:P:A Q:A q:Q(p): A"
(p,q) : TX:PQ: A

IZA'A

[X:P:A]
[V :Q(X): A"
r:BX:PQ:A" s(X,Y):S({X,Y)): A
vir, (X,Y).s): S(r): A

EXA'A”

The same rules, but with a DNC-ish choice of letters:
[b:B:©]
c:C:0"

Ab.c: 1Ib:B.C : ©”

me’'e”

bV :B:0 f:1I:B.C(D):0©"
fb:Cb:=0V]:0"

EllO'6”

b:B: 0]
b :B:0 C:o c:C): 0"
' c): Zb:B.C : ©

ICUCH

p:Xb:B.C: 0" d(b,c): D({bc)): 0"
V(pa (b-, C).d) : D(p) Y

EXO’'0”
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A derivation from Lambek/Scott
Lambek/Scott, p.131:

Voeap(@) F Vacap(z) ( Jecap(z) - Jucap(z)

VxeASO(CU) Fe 90(33) 90(33) Fe HzeAQO(l")
Veeap(z) o Jucap(a)
Veeap(z) F Jeeap()

2.4)

(2.4)
(1.2)

(1.4)

a:Vb.P b /b.P a;3b.P + 3b.P
abbPrP VB P anp

akb a,b;b.P - 3b.P
a;Vb.P F 3b.P (s)

(30
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Seely’s PLC paper

(1.1.1. Orders) 1 and Q are orders; if A and B are orders, then A x B and Q4
are also orders.

(1.1.2. Operators) In the following, “c € A” means o is an operator of order A;
the rest of the arity is left unspecified for simplicity.

For each order, there is a countable set of variable operators (called “indeter-
minates”).

xcl. Te.

If o, 7€ Q,thenoc AT and o o7 € .

If o € Q and « is an indeterminate of order A, then Yo € A-candIla € A-0 €
Q.

(xI)If o€ A, 7 € B, then (o,7) € A x B.

(xE)If 0 € Ax B, then mo € A, ma0 € B.

(PI) If a is an indeterminate of order A and o € €, then [a € A : 0] € Q4.
(PE)If 7€ A, 0 € Q4, then o(1) € Q.

DEFINITION 1.1.3. A type is an operator of order ).

(1.1.4. Terms) In the following, “a € 7” means a is a term of type 7; the rest of
the arity is left unspecified for simplicity.

For each type, there is a countable set of variable terms (called “variables”).
TI)*x€T.

> I)If a € 7, x a variable of type o, then Az €0 -a € 0> 7T.
S>E)Ifac€o>T,be o, then a(d) €T

N)Ifa € o,ber,then (a,b) € o AT.

AE) If a € o AT, then ma € 0 ma € T.

(XI) If ods an indeterminate of order A, o € Q, 7 € A, then Isq..r € o[T/a] D
Ya € A-o0. When clear from the context, we shall denote this term by I, or
even by I; in particular, if b € o[r/a], then I(b) € Xa € A - 0.

(X¥E) In a € 0 o p, o an indeterminate of order A which is not free in p nor in
the type of any free variable in a, then Va € A-a € (Xa € A-0) > p.

(III) If @ € o, a an indeterminate of order A which is not free in the type of
any free variable in a, then Aa € A-a €l € A- 0.

(IIE)Ifa e o € A-a, T € A, then a{r} € o[r/a], where o[r/a] is ¢ with T
replacing a.

(
(
(
(
(
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Seely’s PLC paper: trees

0:0
1:0 x:1
T:Q x 1T

AxB:0 (0,7): AX B mo: A m0 @ B
A:0 o:Q T:A 0:A—-Q
A—-Q:0 JacA:0]:A-Q (1) : Q
c:Q 1:Q a0 b:T a:0NT a:o0NT
oAT:Q (a,by 1o AT ma:o Toa : T
c:Q 1:Q a:T b:o a:0DT
ooT: ) AMLET-a:0DT a(b) : 7
o: c:Q 1:A a:o0>op
YaceA-0:Q I:o[r/a]>3Ba€eA-o VacA-a: (Ba€eAd-og)op
o: € a:o 7:A a:lla€e A -«
MaeA-o:Q AaeA-a:Tla€eA-o a{t} : o[r/a]
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Seely’s PLC paper: trees, in DNC

A B a b a,b a,b

Ax B a,b a b
A w[P] a a—w[P]

A—Q a—w[P] w[P)

wlP] wlQ] P Q P&Q P&Q

w[P&Q)] P&Q P Q
w[P] w[Q] Q P P>Q
w[P > Q] Po@ Q
w[P] a,bFw[P] akb aFwlQ abTHEP>Q
w[3b.P] aF P> (3b.P) @ TF@bP)>Q
w[P] aFwlP|l a,bPFQ b Vb.P
w[Vb.P] a: P Fv6.Q b
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Local set theories
(T1) |-*

(T2) al-a

(T3) ————-————--
al-c
al-b_1 ... al-b_n
(T4)  ———mmmmmmmm -
al-(b_1,...,b_n)
al-(b_1,...,b_n)
(T8) -————————————————-
al-b_i
a,bl-w[P]
(T6) -——-——---
al-{b|P}
al-b al-b’
(T7) ===
al-wlb=b’]
al-b al-{b|P}
(T8) -—==—==——————ee
al-wlbe{b|P}]
(L1) P<=>Q := w[P]=wl[Q]
(L2) T 1= %=k
(L3) PAQ := (W[P],wlQD)=(wI[T],wlT])
(L4) P := (PAQ)<=>P
(L5)  Vb.P := {b|P}={b|T}
(L6) 1 := WwI[P].P
(L7) —P := POl
(L8) PVQ := Ww[R].(((PRIA(QZR)IZR)
(L9) db.P := WIQ]. ...
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Local set theories (1)

(Tautology) P|-P
(Unity) | =% =%
(Equality) b’=b’’|-c[b:=b’]=c[b:=b’"]
(Products) | -m<b,c>=b
|-m’<b,c>=c

|-<m(b,c),m’ (b,c)>=(b,c)
(Comprehension) |-be{b|P}<=>P

P|-R
(Thinning)  ------
P,QI-R
a;PI-Q  a;P,QI-R
(Cut)  mmmmmmmmm—m—e
a;P|-R
a,b;P|-Q al-b’
(Subst)
a;P[b:=b’][-Q[b:=b’]
a,b;P|-be{b|Q}<=>be{b|R}
(Extensionality) ----
a;P|-{b[Q}<=>{b|R}
P,QI-R  P,RI-Q
(Equivalence) = —--——-——--——---—

P|-Q<=>R
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Notes on reading SeelyHyp
SeelyHyp, §4:

(5) (i) For t: X =Y, ¢ over X, we define
Srp € (€ =y A pl€)),
hp € VE(1E = y > o(6)).

tr =y Avy(z)
) ) .
. P tr =y ny(z)
¢(z) tr =y (MgAE)
tr =y A p(x) @n
([t =y Ay()) ([t =y A p(§)) (3E)
K=y N p))
For f: A — B, define:
Se{al| P} = {b]|3a(f(a) =b& P(a))}
{al|P@)} = {b]|Va(f(a)=b > P(a))}
[f(a) =bA Pla)]!
S P(a) (AE)
o " Q.
@ =bnQ@ o
Ja.(f(a) = b A P(a)) Ja.(fla) =07 Q@) 3y
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