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& work in PHILOSOPHICAL LOGIC

Loor 2006 2022

& work to understand the connectious between different

techniques ,
traditions & approaches in legic & philosophy

TYPENEEORY is an exciting World F am beginning to explore.
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MODAL LOGICS - possibility If necessity ; reasoningovertimes---

· Massive industry & "metaphysical necessity"
· Epistemi LogicsS ① Montague styletypetheory in linguistics

Central tool : Kripke-style "possible worlds semantics
.

"

Good tools at the level of types ,
not terms .

Skripke models represent what follows from what-not why!

Minority tradition - algebras & prooftheory for modal legics.

Generalises more

RESIDUATION S 5ab I * sometime inthe past I naturally to

Galeis all times in the categories Sa,

Connection a +b It future
to type theoretical

interpretation .



SUBSTRUCTURAL loaks - resources
,

relevance, paradox , syntax

abC "Substructural" sincethe standard structural

3 rules of contraction , weakening , permutation,
a b-c

&) even associativity may
be absent.

Kripke models for modal legics generalise to the substructural setting.

#universal forward
# 8-unary connective

, binary relation o existential backward

-> universal forward
-> Q - binary connective, turnary relation

& existential backward

These models extend distributivelattices with -
,
Q

.

Algebras ,
CoherenceSpaces of Phase space models give natural)2mon-distributive structuresI categories.
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Identity is utterly simpleand unproblematic.
&

Everything is identical to itself ;

nothing is everidentical to anything else except itself.

- David LEWIS

OnthePhirality of Worlds

· This is correct, but it is not the end of questions about identity

~ NECESSITY
Identity

~
Proof

And philosophers have worked an

-
CONSTRUCTION

these issues for a longtime.

Lisomorphism 3 L



IDENTING & NECESSITY

8 = the number of planets -

It is necessarythat 88 -

It is necessary
that the numberof planets = 8 X

il(The n where replanets) m=&X -de dicty

The n where replanets) fr= 8) -- da re

Scope makes a difference



ADENTHY Knowledge/Proof
Clark Kent = Superman.

Lois lane knowsthat Clark Kent is Clark Kent.

Lois Lane knows that Clark Kentis Superman .
?

f(x) =

y
-

Leis Lane shows that y=y
-

Lois Ca shows that f(xl- ?

Sit 's'st't have thefame referent (value

they mightnot havethe same sense.



ISOMORPHISM IDENTITY

MathematicalStructures-whenere GGthesamegroup
?

What is the relationship between isenorphism &f identity?

(this is apartof deciding whatmathematical structure is.

De philosophy of mathematics this is explored in

STRUCTURALISM,
Which is congenial to category

Theoretical (HOTT, Cubical) presentation ,
but

these views are not identical.

(See, especially ,
Colin Macharity,

SteveAwodey
.)
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Prof Theory g CONSTRUCTIVE LOGIC

Gentzen , Heyting ,
Dummett

,
PML,

Prawitz
, Girard

Understanding The Classical Constructive boundaryI ·

- many directions
.

is an active research area un

DN/. . .

Translations : Classical2 Constructive

Constructive [ Classical Modal
Topological

The Context of Deduction :

T + Ad
What is thedifference between

T + A,; T
.
A +0?

BILATERALISM : assertion& denial treated equally



* CMILDLY) BILATERAL PROPE of PARLETS CAN

(A)' (A)
#

J
B

->I

[(A +B) +A) A-> B
->E

A [A75
-

#

Ad
->P3

((+ b) -A) ->A

Contexts contain positive & negative&

unformation. Judgements are positive or

dead ends.



* CMILDLY) BILATERAL PROPE of PARLETS CAN

(I m.Parigot's Incalculus)

u[A]' a [A]
↑

&[] #
J

MB .G[X] B
->I

y((A +B) +A) xx.mBx() A-B
->E

y (xx .MB .a(x]) A aCAFS
-

< ty(0x .MB .a[x]()#

Ma . < Ty (Ax .mp .[x))) A d
->P3

xy.Md . < /y(xmp .[x))) (+ 3) ->A) ->A

Contexts contain positive & negative&

unformation. Judgements are positive or

dead ends.



A Symmetric BILATERA CALCULUS TME (CRENGAERBELI)

- COMMANDS CLASHES
- TERMS ASSERTIONS
- Contexts

I
DENALS

&
&

O 1
complex contexts/denials.



1 INTRODUCTION

2 MODAL & SUBSTRUCTURAL LOGICS

3 INTENSIONALITY IDENTITY

↑ CLASSICAL CONSTRUCTIVE LOGIC

5 SPEERHACTS

6 FORMAL APPLIED TYRETHEORY



Frett's Begriffschrift

A-content, athought ,
a proposition .

-A - the assertion that A

If A themB
.

- this can be asserted,
butthe A & B are propositions

inside the conditional , butare not asserted.

Assertion is a speech act - thereare others.

2.A-polar question 3 QUESTION

2AG) - Sindance where A(n) question

!A-seetoitthat A is true & IMPERATIVE

SA-p promises to seets it that A Y commitment



CONDITIONAL SPEECH ACTS

I A the is it the case that B ?
Are these questions

&

promises &imperatives?

If A then I promiseta B.
Certainlyif the Antecedent

If A then please do Be
& holds--- maybeonlythem.

-

If A is a restrictor of morethan propositions.

Traditional formal grammers
do not respect conditional

speech acts- the grammaris independentofthe semantics
.

(A true] [Atrue)
i Y

A prop Bprop A prop Bpromise

As B prep As B promise

-
entangled , but the dependence is in the other direction!These arealso
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TYPETHEORY CAN BE APPLIED

IN DIFFERENT WAYS

PML-Constructive Mathematics of computer programming (1984)



Computational typetheory
sequents classify computational processes

Formaltethog day byHere
Pure

# ↳E: A
,

-----

Conceptual typetheory
&

Dialogical typetheory
sequents classify cognitive constructions

CONSTRUCTIVE LOGIC

sequents classify practices of NicUTIONISm -Theories ofjudgement
processes of reasoning of justification PML, DayProwitz , Goran Sundholm,--

NORMATIVEPRAGMATICS

Robert Branden
, JaroslarPeregain,...



HYBRID TYPETHEORY?

Computational typetheory- sequents classify computational processes

Formal typetheory

-oa

I -

# ↳E: A &Whatabout applications that encompass these

domains ? Justifications thatinclude computation,
Conster aided reasoning,

natural languageprogramspecification

Conceptual typetheory
&Dialogical typetheory sequents classify cognitive constructions

sequents classify practices of
processes of reasoning of justification-



It seems to methat
many ofthese

intersections could be fruitful in

the years ahead

Questions?


