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In previous episodes. . .



NP ⊆ PMC?
AM(−d,−n)



NP ∪ coNP ⊆ PMCAM(−d,−n)



“ ”
It is an intriguing question here whether
also PSPACE ⊆ [PMCAM(−n)] holds
(the conjecture was formulated – P. Sosík,
M. J. Pérez-Jiménez – that it is not true [. . .]).



PMC?
AM(−n) ⊆ PSPACE



PP ⊆ PMCAM(−d,−n)



P#P ⊆ PMCAM(−d,−n)



And now, the conclusion. . .



PMCAM(−n) = P#P
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Milano Theorem

PMC?
AM(−e,−n) ⊆ P



Elementary division is hard
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Elementary division is hard

w1 w2 w3 w4

w5 w6 · · · w2t
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The query

Given the initial con�guration
of an elementary membrane h,
how many copies of object a
are sent out by membranes
with label h at time t ?



The query is in #P

0 time

a

a a
a a

a



The query is in #P

0 time

a

a a
a a

a 1

1

0

1
1
1
1

0



Preliminary result

PMC?
AM(−i,−n) ⊆ P#P



What about send-in rules?

h h
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h h
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Unique membrane ids
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Magic table

h0 h1 h4 h5

+ +0

ba

−

time a [ ]0h → [b]0h a [ ]+h → [c]+h b [ ]+h → [d ]+h
...

...
...

...
t 0–7 0–3 4–7

a



Filling the table
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Main result

PMC?
AM(−n) ⊆ P#P



P#P

PMCAM(−d,−n)

PMCAM(−n) PMC?
AM(−d,−n)

PMC?
AM(−n)

P#P

⊆ ⊆

⊆
⊆

⊆ ⊆



Application to the P conjecture

PMC?
AM0(−n) ⊆ P#P

(previously: PSPACE)



Open problems

• Constant depth vs the counting hierarchy
• Non-con�uent case
• Constant depth without charges
• (P conjecture)



Děkuji vám za pozornost!
Thanks for your attention!

?Any questions?


