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esse| Structural contradiction

A SERET not satisfiable due to its structure

Contrast with logical contradiction
e Propositional formula that is not satisfiable

pA-p

* Semi-extended regular expression



oes| The structure

Logical contradiction
e Exists valid proposition of same structure

pA-p mmm)  true A -false

Structural contradiction
e No SERE of same structure is satisfiable

PO Pop) m true N (true - true)




ees| More on structure

For a propositional formula
e One kind of contradiction (logical)

pA-p

For a SERE
e Two kinds (structural and non-structural)




oses| N is not the only source

The fusion operator o
e A kind of overlapping concatenation

o Y(ryor,) ={ulv | ut € <(r)) and tv € L(r,)}

<a><b><cd><e><f>




ees| In social theory

Structural contradiction

e Contradiction that can only be resolved by
dismantling existing structure of power™

According to Marxist theory
e €apitalism is a structural contradiction

e Though Karl Marx viewed bourgeois society
as more of a process than a structure?

* John Croft, history forum, amazon.com
¥ Andy Blunden of marxists.org, personal communication



Back to temporal loqgic
Why do we ?

Similar iss ted semantics



esss| Outline

The semantics of SERE formulas

What breaks wrt structural contradictions
Some fixes that do not work

One fix that does

Good stuff about the fix

Structural contradictions not created equal
Conclusion



oea| Semantics. intuition

Ehais mttmiacs tmramn Ll tta o ntansoaaa o h /4
There exists a prefix in <(r):
Concatenation: )!

<ax<b><b><c> e L((a-b)-(b-c))




ees| The T,L approach

Augment alphabet with two specual letters

e Anything holdson T
e Nothing holds on 1

Define w to be the word ob’ramed by
e Replacing every T with 1 and vice versa

LTL operators
e Standard, except that negation uses'w

w

=1L @ & W

F1. P



ees| Semantics of T,L approach

SERE formulas
wkr e 3j<lw| s.t. woi e 2(r)




esss| Outline

The semantics of SERE formulas

What breaks wrt structural contradictions
Some fixes that do not work

One fix that does

Good stuff about the fix

Structural contradictions not created equal
Conclusion



oes| What breaks

Let o (a-b*. false)
) (a-b*-(c N(c-c))
Hopefully, it is easy to see that

T “catches” the false, but not (¢ N (c - c)))




esss| Outline

The semantics of SERE formulas
What breaks wrt structural contradictions

Some fixes that do not work

One fix*'"  »es
Why am I showing you these?




ose| Bad fix 1: “flexible letters”

Define

e P(N)=T*

e d(b)={0st. 0 b} T*
Now

<a><b><b><b> =, (a . b* . (C N (C . C))

Two T's for c And two for (c - ¢)



eyt So Wha-‘-'s W We've Changed
the semanticsl!

<ax<b><c> Hr @ <ax<b><c> 1 @

<a><b><c> "matches” ry,
but <c>TT does not "match” r,

we can use <a><b><c>T to "match”
r,,and TTT to "match” r,



Bad fix 2: weak languaae

“Too short” “Too long"

P oak(N) - € SERE, include
Deak®) =€U{lst. 0 b} " or “foc '~ng"




emse| Bad fix 2: weak language

o Define




Now what's wrong?

<

but <c>TT do

<ax<b><c> € gzweak (rl 0 r‘2)



esss| Outline

The semantics of SERE formulas

What breaks wrt structural contradictions
Some fixes that do not work

One fix that does

Good stuff about the fix

Structural contradictions not created equal
Conclusion



ees| Three languages of a SERE

h(r) — as before
Hr)
e Finite proper prefixes of words in <(r)
e Except: no opinion on satisfiability
e Ja-b-c)=F(a-b-false) =F a-b-(cN(c-c)))

e Infinite words in which we "get stuck” ina *



- 000 FOI"m'“

No w here, only words
that are "too short”
F\) = @

H(b) = ¢ Proper prefix!




& FOI"I’I’\C(“Y Both empty - you can
only get stuck ina *

9\) = @ Here's the w
Ib)=9




esse| Semantics

3j>0 s.t. wo%J € 4(r) or
w € Hr) UFHr) U {e}

WETP

R
By using proper
prefixes, we avoid
the problems of the
bad fixes previously

\ shown
v = —



esss| Outline

The semantics of SERE formulas

What breaks wrt structural contradictions
Some fixes that do not work

One fix that does

Good stuff about the fix

Structural contradictions not created equal
Conclusion



ewse| Good stuff about the fix

Logical vs. structural treated consistently

e In the absence of structural contradictions

e ¢ models everything weakly, nothing strongly
e Strength relation theorem
e Prefix extension theorem

Complexity is not affected



esss| Outline

The semantics of SERE formulas

What breaks wrt structural contradictions
Some fixes that do not work

One fix that does

Good stuff about the fix

Structural contradictions not created equal
Conclusion



ewes| Back to political theory

"We hold these truths to be self-evident,
that all men are created equal”
e Th. Jefferson, Declaration of Independence, 1776

Surprisingly, this dees not held for
structural contradictions



oes| Not created equal

Let @, = true N (true- true)
®, = (true- true) N (true- true - true)

Then on a word of length one

Note element of temporality

e ¢, =true-(true N (true-true))
= X oN



oes| Order of a formula

Length of longest word w s.t. w =" ¢
Formulas of order O:

Formulas of order 1:
e X false
e (true- frue) N (true- true-true)



oes| Still not created equal

Let ¢;=  (p-p) N (p-p-p)
®, = (true - true) N (true - true - true)

Thenonw = <
I One letter, no

propositions hold

Alubo’rh are of order 1



esee| LOgical vs. structural

false = true N (true - true)

And in general

But what about (ANNRlE
e Doesn't it have a logical equivalent?
e Yes, but there are subtleties

- See paper for details



esss| Outline

The semantics of SERE formulas

What breaks wrt structural contradictions
Some fixes that do not work

One fix that does

Good stuff about the fix

Structural contradictions not created equal
Conclusion



A aain”
o0 - 1 —

Fucture work:
find a topological
characterization that works for
N and o in new semantics

(Previously:
topological characterization
proving that without N and o,
the relation between rl and r is
the same as between U and W) 1, 9()

Str. 0T crreated equal



