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— L

®L



Ezponentials rules

F;.I—A@w' F,A@u;Al—C’@w'
I FlAQw’ NnAAQuk-CQuw
Hybrid connectives
I'AFAQu fat R| rAAQu-CQuw fat ]
IAF(Aatu) @uw © A (Aatuw) @QurCQuw
' AR Alw/u]l @ w A Av/ul @QuEC Quw
Wl e gy ol 1)

B

IAFluAQuw A luAQouECQuw

Example Specification in HyLL

B.1 Strong Rules

Variables:
unchanged(x, w) def
unchanged(V, w) e ®gevunchanged(z, w).

! [(pres(x) at w — pres(x) at w.1) & (abs(z) at w — abs(z) at w.1)].

Activation:
s_active(V,a,b) = pres(a) ® abs(b) — d1(pres(a) ® pres(b))® | u. unchanged(V \ {a, b}, u)).

Activation with consumption:

s-active.(V,a,b) def pres(a) ® abs(b) — d1(abs(a) ® pres(h)))® | u. unchanged(V \ {a,b},u)).

Strong activation:

s_actives(V, a,b) def abs(a) ® pres(b) — 01(abs(a) ® abs(b))® | u. unchanged(V \ {a, b}, u)).
Inhibition:

$-inhib(V, a,b) e pres(a) ® pres(b) — 1 (pres(a) ® abs(b))® | u. unchanged(V \ {a, b}, u)).
Inhibition with consumption:

s-inhib.(V, a, b) e pres(a) ® pres(b) — J1(abs(a) ® abs(b))® | u. unchanged(V \ {a,b},u)).
Strong inhibition:

s-inhibg(V, a, b) 2o abs(a) ® abs(b) — 1 (abs(a) ® pres(b))® | u. unchanged(V \ {a, b}, u)).
Well definedness:

well definedy(V) e eV. [pres(a) ® abs(a) — 0].

well defined; (V) e eV [pres(a) @ abs(a)].

def

well defined(V) = well_definedy(V'),well_defined;(V).
The system



vars % {p53,Mdm2, DNAdam}

s_rule(1) def s-inhib(vars, DNAdam, Mdm2)

def pres(DNAdam) ® pres(Mdm2) — ¢ (pres(DNAdam) ® abs(Mdm2))® | u. unchanged(p53, u)
s_rule(2) def Inhibg(vars, Mdm2, p53)

4 abs(Mdm2) ® abs(p53) — 01 (abs(Mdm2) ® pres(p53))® | u. unchanged(DNAdam, u))
s_rule(3) def s_active(vars, p53,Mdm2)

def pres(p53) ® abs(Mdm2) — d; (pres(p53) ® pres(Mdm2))® | u. unchanged(DNAdam, u))
s_rule(4) def s-inhib(vars, Mdm2, p53)

def pres(Mdm2) ® pres(p53) — 01 (pres(Mdm2) ® abs(p53))® | u. unchanged(DNAdam, u))
s-rule(5) % Inhib,(vars, p53, DNAdam)

def pres(p53) ® pres(DNAdam) — 01 (abs(p53) ® abs(DNAdam))® | u. unchanged(Mdm2, u))
s_rule(6) " Inhib,(vars, DNAdam, Mdm2)

def abs(DNAdam) ® abs(Mdm2) — 41 (abs(DNAdam) ® pres(Mdm2))® | u. unchanged(p53,u))

system 4 Jars, s_rule(1), s_rule(2), s_rule(3), s_rule(4), s_rule(5), s_rule(6), well defined(vars).
— Initial state:

e def

initial_state = abs(p53) ® pres(Mdm2),

initial_state at 0.
— Hypothesis (with strong rules):

dont_care(x) déf pres(z) @ abs(x)

dont_care(V ) = ®levdont,care(x)

s_fireable(l) & pres(DNAdam) ® pres(Mdm2) ® dont_care(p53)

= abs(Mdm2) ® abs(p53) ® dont_care(DNAdam)
é pres(p53) ® abs(Mdm2) ® dont_care(DNAdam)
o pres(Mdm2) ® pres(p53) ® dont_care(DNAdam)
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s_fireable(2) =

s_fireable(5 es(p53) ® pres(DNAdam) ® dont_care(Mdm2)

(
(
s-fireable(3
(
(
( bs(DNAdam) ® abs(Mdm2) ® dont_care(p53)

)
)
)
s fireable(4)
)
)

s_fireable(6

snot_fireable(l) Lf
((abs(DNAdam)®pres(Mdm2)) @ (pres(DNAdam)®abs(Mdm2)) @ (abs(DNAdam)®abs(Mdm2))) ® dont_care(p53)
smot_fireable(2) et
((pres(Mdm2) ® abs(p53)) @ (abs(Mdm2) ® pres(p53)) @ (pres(Mdm2) ® pres(p53)) ® dont_care(DNAdam)
snot_fireable(3) 2
((abs(p53) ® abs(Mdm2)) @ (pres(p53) ® pres(Mdm2)) @ (abs(p53) ® pres(Mdm2))) ® dont_care(DNAdam)
s-not_fireable(4) def
((abs(Mdm2) ® pres(p53)) @ (pres(Mdm2) ® abs(p53)) @ (abs(Mdm2) ® abs(p53))) ® dont_care(DNAdam)
snot_fireable(5) &

((abs(p53)®pres(DNAdam)) @ (pres(p53)®abs(DNAdam)) @ (abs(p53)®abs(DNAdam))) ® dont_care(Mdm2)

snot_fireable(6) &

((pres(DNAdam)®abs(Mdm2)) @ (abs(DNAdam)®pres(Mdm2)) @ (pres(DNAdam)®pres(Mdm2))) ® dont_care(p53)



B.2 General Rules

— Variables:
unchanged(x, w) et [(pres(z) at w — pres(x) at w.1) & (abs(z) at w — abs(x) at w.1)].
unchanged(V, w) def ®gzevunchanged(z, w).
— Activation:
active(V,a,b) def (pres(a) @ (pres(a) ® pres(b)) @ (pres(a) ® abs(b)))
— &1 (pres(a) ® pres(b)) ® | u. unchanged(V \ {a, b}, u)).
— Activation with consumption:
active.(V,a,b) def (pres(a) @ (pres(a) ® pres(b)) @ (pres(a) @ abs(b)))
— 01 (abs(a) ® pres(b)) ® | u. unchanged(V \ {a, b}, u)).
— Strong activation:

et

active,(V,a,b) abs(a) @ (abs(a) ® pres(b)) @ (abs(a) ® abs(b)))

— 01 (abs(a) ® abs(b)) ® | u. unchanged(V \ {a, b}, u)).
— Inhibition:
inhib(V, a,b) def (pres(a) @ (pres(a) ® pres(b)) @ (pres(a) ® abs(b)))
— 01 (pres(a) ® abs(b)) ® | u. unchanged(V \ {a, b}, u)).
— Inhibition with consumption:
inhib.(V,a,b) ef (pres(a) @ (pres(a) ® pres(b)) @ (pres(a) ® abs(b)))
— J1 (abs(a) ® abs(b)) ® | u. unchanged(V \ {a, b}, u)).
— Strong inhibition:
inhibg(V, a,b) %ef (abs(a) @ (abs(a) ® pres(b)) @ (abs(a) ® abs(h)))
— 41 (abs(a) ® pres(b)) ® | u. unchanged(V \ {a, b}, u)).
— Well definedness:

well definedy(V) e eV. [pres(a) ® abs(a) — 0].
well defined; (V) e eV [pres(a) @ abs(a)].
well defined(V) % well definedo(V),well defined; (V).

— The system

vars & {p53,Mdm2, DNAdam}
rule(1) % inhib(vars, DNAdam, Mdn2)
4! (pres(DNAdam) & (pres(DNAdam) ® pres(Mdm2)) & (pres(DNAdam) @ abs(Mdm2)))
— 01 (pres(DNAdam) ® abs(Mdm2)) ® | . unchanged(p53,u)
rule(2) def inhibg(vars,Mdm2, p53)
4T (abs(Mdm2) & (abs(Mdm2) ® pres(p53)) @ (abs(Mdn2) ® abs(p53)))
— 01 (abs(Mdm2) ® pres(p53)) ® | u. unchanged(DNAdam, u))



rule(3) e act ive(vars, p53, Mdm2)
def (pres(p53) @ (pres(p53) ® pres(Mdm2)) @ (pres(p53) ® abs(Mdm2)))
— 01 (pres(p53) ® pres(Mdm2)) ® | u. unchanged(DNAdam, u))
rule(4) ef inhib(vars,Mdm2, p53)
Lot (pres(Mdm2) @ (pres(Mdm2) ® pres(p53)) @ (pres(Mdm2) ® abs(p53)))
— 01 (pres(Mdm2) ® abs(p53)) ® | u. unchanged(DNAdam, u))
rule(5) © inhib,(vars, p53, DNAdam)
def (pres(p53) @ (pres(p53) ® pres(DNAdam)) @ (pres(p53) ® abs(DNAdam)))
— 01 (abs(p53) ® abs(DNAdam)) ® | u. unchanged(Mdm2, u))
rule(6) & inhib,(vars, DNAdam, Mdm2)
4 (abs(DNAdam) @ (abs(DNAdam) ® pres(Mdm2)) & (abs(DNAdam) ® abs(Mdm2)))
— 41 (abs(DNAdam) ® pres(Mdm2)) ® | u. unchanged(p53,u))
system o vars,rule(l),rule(2),rule(3),rule(4), rule(5), rule(6), well_defined(vars).
— Initial state: ot
initial state = abs(p53) ® pres(Mdm2),
initial_state at 0.
— Hypothesis:

dont_care(x) def pres(z) @ abs(x)

dont_care(V) of ®zecydont_care(x)

fireable(1) et (pres(DNAdam)®(pres(DNAdam)®pres(Mdm2))® (pres(DNAdam)®abs(Mdm2))) ® dont_care(p53)
fireable(2) def (abs(Mdm2) & (abs(Mdm2) ® pres(p53)) @ (abs(Mdm2) ® abs(p53))) ® dont_care(DNAdam)
fireable(3) e (pres(p53) @ (pres(p53) ® pres(Mdm2)) @ (pres(p53) ® abs(Mdm2))) ® dont_care(DNAdam)
fireable(4) def (pres(Mdm2) @ (pres(Mdm2) ® pres(p53)) @ (pres(Mdm2) ® abs(p53))) ® dont_care(DNAdam)
fireable(H) of (pres(p53) P (pres(p53)®pres(DNAdam))® (pres(p53) ®abs(DNAdam))) ® dont_care(Mdm2)
fireable(6) def (abs(DNAdam)®(abs(DNAdam)®pres(Mdm2))®(abs(DNAdam)®abs(Mdm2))) ® dont_care(p53)

[N
]
.

not_fireable(1l
not_fireable(2

= abs(DNAdam) ® dont_care({Mdm2,p53})
pres(Mdm2) ® dont_care({p53,DNAdam})
f bs(p53) ® dont_care({Mdm2,DNAdam})
" abs(Mdm2) ® dont_care({p53, DNAdam})
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not_fireable(5 bs(p53) ® dont_care({DNAdam,Mdm2})

res(DNAdam) ® dont_care({Mdm2,p53})
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