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The sequentiality connective of pomset logic,
from its denotational semantics
to its proof-theoretical syntax
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Definition 15. A coherence space A is a set |A| (possibly infinite) called
the web of A whose elements are called tokens, endowed with a binary
reflexive and symmetric relation called coherence on |A| x |A| noted a <
o'[A] or simply o = ' when A is clear.

The following notations are common and useful:

a~ oA
a = o'[A]

o~ o[A]
[

iff o < o
iff o0 2 o
iff o0 2 o
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Definition 16. A linear morphism F from A to B is a morphism mapping
cliques of A to cliques of B such that:

« Forallxe A if (X' Cx) then F(x") C F(x)

 For every family (x;);c; of pairwise compatible cliques — that is to say
(inXj) € A holds for alli,j € I — F(Ujcrx;) = U,'e]F(x,').7

« For all x,x' € A if (xUx") € A then F(xNx') = F(x) NF(x") — thsi last
condition is called stability.
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Negation is a unary connective which is both multiplicative and additive:
ALt =|A| and o <’ aAt] iff o < o' [A]
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If one wants x to be commutative, there are only two possibilities,
namely NE = SW =~ (®) and NE = SW = (®).

p—g | N~ | ™ p—g | N | A

and

pu— N~ | = | M pu— N~ | = | ™

R N | AN | M N\ N | N | ™

However if we do not ask for the connective x to be commutative we

have a third connective A<B and a fourth connective A>B which is simply
B<A.

A<dB ||~ | =| ~ ADBll v | = | ~

p— | N | M p— | N | M

and
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(otr,...,00) ~ (0f,..., a))[T[Ay,...,A,] are strictly coherent whenever:

there exist i such that o; ~ o/ and for every j >ione has «; = «’.
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A

— « / cut when A = B+
-9 (A ® B)SA
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—— 9 whenA~B —awhenA~B
- T[A%B| ~T[A<B]

Figure 7: Sequent calculus on SP pomset or formulas; called SP-pomset
sequent calculus
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(@) Two incorrect handsome proof structures (chordless ae-circuit:
a,ct,c,at,ain both cases)
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(b) Two correct handsome proof structures (i.e. two correct hansome proof
nets)
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rule name dicograph ~ dicograph’
2 94X B Y)® U BV)~- XU » ¥ V)
283 (X % Y) ® ~ (X ® U) » Y
282 Y ® s U % Y
™\
@O}?’U(qo\_// 4 (X T Y) ® U 3 V)~ X @ U d ¥ & V)
@Bl (X T YY) ® U ~ (X ® U) 3 Y
\g/ ®R<Br Y ® (U 3 V) ~ U a (Y & V)
@2 Y ® U - a v
X N\ \/\
uq)f)(/u/ 994 X R Y) I U B V)~ (X 3 U) % (¥ 3 V)
@93l (X % Y) I U w (X 3 U) % Y
<P3r Y 3 (U % V)~ 2 Y 4 V)
g2 Y 3 U s ® Y
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Axiom ~ 1 i Q} l
13 : lzg (bLwb) (_OQ%( . )

(e

(e

® <42 ~ (ege) < (b9b)
94 ~ (et <bt)2(e<b)

(1a}) x 2 ~ ((e9c) @ (emebh) @ (f2f))®(e<b)
®<42x2 ~ ((e9ct) a(eebr)a(f2f+))e(e<b)
94x2 ~ (cabtaf)g (cL<le aftys (e<]b)

(((cab™) @ (@pa™)) af)2(ct<etafr)(eab)
(((cabt)@a)ypat)<f)s (l<le af+)g(eab)
((c<1bL)®a) 2 (at Af)e (ctae <1fL) 2 (e<b)

((cabr)®a)ye(a L<f> (et a((et <1fL) (d2d*)) 2 (eab)

((cabh) )’S’(a af)ye{ct 4[((6 aft)@d)yed*]pe(eab)

23~ (( )@a)e(at<af)e(((e-<fr)@d)g(cad™)w(eab)
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