What do we khow
(and what we dont)
aboub the
computational aompt&xi&v
og Reaction Svs%ems

Luca Mawnzoni e
Ankonio E. Porreca




Outline

o bvmamiﬁat behaviours
o Detection of behaviours

o Using RS for ﬁompuﬁvxg
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‘0@ Fixed point attractor

®4+—-@ Attractor Cvtt@.
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Debection of
behaviours



~ill Ehe blawnies

Does [Reaction Sjsﬁem]
given [additional parame@ers]

exhibit [dynamical behaviour] ?



Fixed Poink
atkractor

Does A=(5A)
given a fixed point T

exhibit a skakte UxT
such that resa(U) = T7



Equality of RS

Does A=(5,A) B=(5R)
given [holthing more]

exhibit the same result function ?



Q@.&&k&bdi&v

Does A=(5A)
given T, U subsets of S
exhibit o path from T o U 7?



Fixed Poink
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Reduction from SAT in CNF

F=lovyd

NEP-com F?LQ&Q



F=2hvy & xvaz)

Suz= {x, Yy Z, Ci1, Cz}

(1Cy, Cal, ix, vy, 28, 1Cy, Cal)
(Ix}, 1C1, Caf, 1€, )
(1y}, 1€y, G, 1C)

(@, 12, Cu, Caf, {C2])



f=2vy & xvaz)

(5}, TCiGsl, [c. ]
(@, 12, Cu, G, {C2])

({le ng; {X; p] «12; {cl} CZ})
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(.¢; {Z'; Ca, ng; {C2}>



§2kvy & (x v -z)

\ Malformed '\
: states |
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‘\ Malformed
g states )
Sakisf ying assignments "



Equality of res
of two RS

Reduction from VALIDITY in DNF

53(7‘(&*3)\/()(&*-@)\,1

ﬂQNP“&OMF?{Q%Q
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Firstk RS
(&, &, {Truel)
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Second RS

({X; :j}; &, {Tru,e})
({x%; {*Z-}; {T"“Q}>
({*Z'}; ¢; {TT‘MQ})



5z(x$v)v(x$~wz.)va

Second RS
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f:(x&v)v(x&—m)vz

Firsk RS Second RS

y Everything

Stince § s valid,
the two systems describe
the same result function



ol A We have air@.&c{v
7 seen how to simulate
-9 boumdec{méag@. TM

f&eaahabitiEv for bOMMdQCi“EQF?_
TM is ‘PS‘PACE’.?“&OMPL&Q...
...ahnd also for RS



[ o Existence of a fixed point .
_e Existence of a fixed pom& atktractor ,

o Equality of result functions ==
L 0 Existence of a Garden of Eden

f&ea&habd&v
\@ Existence of a global attractor



RS for computing



Uniform Families
of RS

Input x of length n

5 (Sn, A

—p T subset CJ'{ S



Uniform Families
c;wf

o RS can be simulaked bj TM with
Patvnommt slowdowin
(and viceversa)...

8 ...hence, we need ko select
two very weak TM for
the uv\i;ﬂfcwmif:j condition



Uniform Families
c;:wf

o We need to take advantage of
parallelism n RS

o What can H«ev do U sublinear bime?

? E?xpi.ore the relation with languages
recoqnised bv real-kime CA






