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i When do we stop?

2> — bc

73 appllcatlons

“



Proposal: have catalyst objects
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catalyst

Catalysts obey mass conservation
and cannot have negative multiplicity



General rule form
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Consequence: rules become context-free
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Consequence: no zero test

Zl : add(r),Zg,Zg
51 Z SUb(I’),gz, abort
¢1 : halt

A subset of the registers must be null at the end of
legitimate computations



Simulation by partially blind machines

“positive’ a's in region 0

“negative’ a's in region 0

“positive’ b's in region 0

“negative” b's in region 0

“negative’ z's in region 2

W registers for catalysts
W output registers




Simulation algorithm Just Joe) -

while not halted do
nondeterministically choose a multiset of rules to apply
for each chosen rule uk — vk do
add v to the corresponding “negative’ registers
add v to the corresponding “positive’ registers
for each output symbol a do
nondeterministically guess if #a is negative
if guessed negative then
compute Aa in the negative output register

else
compute Aa in the positive output register



Computing Aa
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Computing Aa
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Computing Aa

NN NN Nondeterp,;-
o0 NN guess. '€
e #8 <0

“positive’ a's  “negative’ a's

in region h in region h copy until empty
(just gueSS)
“positive” “negative’

output a's output a's



Computing Aa
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Computing Aa
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Computing Aa
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Computing Aa
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Computing Aa
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Computing Aa
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Computing Aa
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Computing Aa
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Computing Aa
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Computing Aa
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Summary

Theorem. These kinds of P system can be
simulated by a partially blind register
machine, and so they are not
universal




Improvement

Theorem. These kinds of P system can be
simulated by a blind register machine, anc
so they are even less universal
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