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1. Traditional LP Models for Identity



An B is TRUE if A- is TRUE & B isTRUE

ANB is FALSE if A- is FALSE & B is FALSE

7A is TRUE riff A is FAST

✗AG) isTRUE if A (d) is TRUEfor every deD

tx Acx) is FALSE if A-(d) is FAST for some deD
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Pt, - - .tn is FALSE if {Eti , . . . -Iti> tp
-



✗ EpY

'

if whenever each member of ✗
is TRUE

,
some member of Y is TRUE.

NEAT FACT: topY if fat
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GrahamPriest, /nContradiction,§54

[=] = (id☐ , N ) id☐={(ma> fried }

idpUN=D2



This Seems pretty Constrained

but it does have the virtue of making
LP - valid every validity of

classical

first - order logic with identity.



2 . LP , K3 , ST. . . ¢ classical logic



EE4E

$0
1-1-→ f-it-0→ 1

A 1=+3

[ AD= Iori⇒ EB1 = Iori

7¢ AD= Iori & 4131--0 )



TRUE FALSE

m m

☒
1-1-→ f-I→|-O→ 1

A 1=+3 A KK3B

4AD - Iori⇒ 0B$ = Iori [AD= I ⇒ ¢13D= I

> LEAD -4 & 41313=0wi)
>④ AD= Iori & 4131--0 )



TOLERANTLY TRUE

$0
1-1-1<-2-1-0-31

At;pB AtstB Atk}B

[AD=lori⇒[B]-- Iori [AD -1--74131 - lui [AH1 ⇒ 4131--1

>¢AD=1ori&4B]--o ) HEAD-444131--0) HEAD -48GBP -- oui)



TOLERANTLY TRUE

$0
1-1-1<-2-1-0-31

At;pB AFSTB AKK}B

[ A ]l=lori⇒[BD=Iwi EAD -1--74131 - lui GA41 ⇒ 4131--1

>¢AD=1ori&4B]--o ) HEAD-444131--0) HEAD -48GBP -- oui)
[A→BD=1ori
CAN>131=11



:/÷:
i

,

i i 1 i i i i

o i 1 I o i
1

It is useful to have notions of closeness ¢
apartmess for these three values, corresponding
to the biaenditienal connective
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i + + +

I - + + I + - -

o=i in 1 041



At;pB AFSTB AKK}B

>¢AD=1oi&4B]--o ) HEAD-444131--0) HEAD -48GBP -- oui)

At;D if AE?



AH3 AFSTB At-x}B

>④ AD - Iori 84131--0 ) HEAD-444131--0) HEAD -48GBP _- oui)

tjpB if tzB At;D if AE13 At
,
if At,



AKI AFSTB AKK}B

>④ AD - Iori 84131--0 ) HEAD-444131--0) HEAD -48GBP _- oui)

tjpB if tzB At;D if AE13 At
,
if At,

At-si-Baf.BY#c-d-dmissiblefa-F
logical vocabulary



AKI AFSTB At-x}B

>④ AD - Iori 84131--0 ) HEAD-444131--0) HEAD -48GBP _- oui)

FLPB if tzB At;D if AE13 At
,
if At,

At-si-Bqf.BY#c-d-dmissiblefatflogiulvocabnlwhf
-

Extend the language
Ttst? " tstt But not a principle

with a ferment T # 1- for all ST theories /
where ¢7T =L a
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¥Ff%- µ
If ✗ ' AM ¥-7 then X.A.BE/*y

If [ Aabb -1 then KAI - GBP-1 .



If X ,A^B ¥, Y then X , A.BE/s+Y
¥If%- "- If fans )|= , then KAI

- EBI - I .

ltA.ly/--By,RlfXt-stAnBiYthenXt-stAMorXt-*B.YXtAnB.YIf ① ANBD - o then ¢AD=o or GBP-0 .



What about Identity?

why not take classical sequent rules for identity of
see what these mean for St- models ?



which rules ?

\Fatfb¥a¥[tfa_ =If



which rules ?

XF-¥

h-AHj.lu?;-AoE--ix,fatfbY,.aII.bytfaih---R
*"I¥¥;"⇒



which rules ?

XF-f¥

xFatfb¥¥[ *nI¥¥;"⇒
×,Ala=L

+ a-a new %EEIIYT.jfx.a.i.AH.IM



3
.

The
'weakest Rules for Identity



IDENTITY Axioms

7- a-a a-b. Fat Fb a- b.Fbi- Fa

\
Here

,
F is any predicate of

any orityr



IDENTITY Axioms

7- a-a a-b. Faxfb a-bfbtfa

§ let Fxbex=a
.

a- b) a- a 1-
b- a

t-f out



IDENTITY Axioms

7- a-a a-b. Fat Fb a- b.Fbi- Fa

1-a -a
a=b

,
a- a 1-

b- a

a=b
cut

a

cut



HI! + a- 16,4 ✗II. far- Fb ,Y

It is any set of identity statements hiking at b.



HI! + a- 16,4 ✗II. far- Fb ,Y

It is any set of identity statements hiking at b.

• ¢ links at a far all a.

• If ✗ links a tob
,
a- c.✗ ¢ e-a.✗ links btoc

,

b-c.✗ ¢ c- b. ✗ links atoc,

( as well as linking all
pairs hiked by X)



✗II + a- to it ✗II. far- f-b.Y

IT is any set of identity statements hiking at b.

•
These axioms are classically valid .

• If you add them
to the sequent rules for first order predicate

logic , the resulting system is complete of art is admissible .



HI! + a- 16,4 ✗II. far- f-b.Y

It is any set of identity statements hiking at b.

what do 8T- models for these axioms look like ?



✗II + a- 16,4 ✗II. far- f-b.Y

It is any set of identity statements hiking at b.

what do 8T- models for these axioms look like ?

• III. D= 1- if dad 44b$ are strictly connected .

uh
,
either Eat =GbD , or some sequence of identity statements

linking
a & b are strictly true .



✗II + a- to it ✗II. far- Fb ,Y

It is any set of identity statements hiking at b.

what do 8T- models for these axioms look like ?

• [III. D= 1- if dad 40b$ are strictly connected .

uh
,
either EaD=GbD , or some sequence of identity statements

linking
a & b are strictly true .

• If ¢aD 48b$ are strictly connected , then ①a _-bD =/ o .



✗II + a- 16,4 ✗II. far- Fb ,Y

It is any set of identity statements hiking at b.

what do 8T- models for these axioms look like ?

• III. D= 1- if dad 44b$ are strictly connected .

uh
,
either EaD=GbD , or some sequence of identity statements

linking
a & b are strictly true .

• If ¢aD 48b$ are strictly connected , then ①a --bD =/ o .

•
HEAD 40b$ are strictly connected , then ① fall ñfFb] .



What is the logic of such models?

✗ KEY

iff

✗ t-a.it



whatistheheg.co/ such models?

ftp.Y ✗ 1-3+-4 ✗¥

if iff if

t-a.it ✗ tail ✗%



4. Example Three -Valued Models



• If ¢aD 48b$ are strictly connected , then ①a =bD =/ o .

• If fat eftb 1) are strictly connected , then ① fall ñfFb] .

Strict Identity Models
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• If ¢aD 48b$ are strictly connected , then [a =bD =/ o .

• If fat eftb 1) are strictly connected , then ① fall ñfFb] .

Lay Identity Models
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• If ¢aD 48b$ are strictly connected , then ①a =bD =/ o .

• If fat eftb 1) are strictly connected , then ① fall ñfFb] .

In General . . .
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• HEAD 48b$ are strictly connected > then [la=bD-fo .

• HEAD 40b$ are strictly connected , then ¢fa$ñfFb] .

IT
a
, at a} cry at 96 at 9g ag

[11-1] 1- 7- 1 i i i o o o

⇐ÉEr
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.
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:



of

Symmetry
"

failures

"

a i

Ib

Compatible with

any predicates
on D= fa ,

b }



Symmetry
"

failures
"

÷:p
"

Fib t
b i 1

Compatible with Requires [faDñ[fb)

any predicates for every predicate f.
on D= fails }



5. Strengthening the rules .



Stronger lndiswnibihty Rules

✗iFa =L If ①a= by =/ & [ftp.t then Ffa] - I

✗ ,a=b , FB7Y



Stronger Indiswnibihty Rules

✗iFa =L If [a- by =/ & [ftp.t then Ffa] - I

✗ ,a=b , FB7Y

×,Fb =L

✗ ,a=b , Fa +y

If [a- BY _- I & [ fab =/ then

ftp./Xtfni4-
=L

If ¢a=bD - I & [FBD - o, then [fat - o

✗ ia-bp-fb.tl

X+Fb =L If ¢a=bD - I & Eff - o, then [ftp.o

✗ , a--bi-Fail



Symmetry

×,a=↳
e-Swap

✗ ,b=a )- y
H0B -71--1 then ① a- 61=1

Xi-a=b swap, If ¢b=aD=o then ¢a=b1=o

✗ 1- b-a. 4



LP- style lndisarnihility

If Iftp.o then either

¢a=bD -o or [fall - o

×t¥↳y×tf⇒I



LP- style lndisarnihility

If Iftp.o then either

¢a=bD -o or [fall = ☐

×t[¥↳y×tf ⇒⇒
If ① a- SD - Iori &

① Fall = teri , then

GF61 = I or i.



A "
Drop
"
Rule

-Drop Ea=aD - I



There is plenty more here for yen to
explore . The logic - agnostic
(or pluralist) perspective on

models gives us a
number of

new tools for developing
distinctive

three- valued models for identity



Thanks /
to


