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Chemical Reaction Networks Dynamics

1) IVP x=N-v(x; k), x(0)
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Chemical Reaction Networks

Dynamics

1) IVP

2) Mass action kinetics
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A chemical organization is a subset of species QC S, which is:
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Chemical Organizations Definition

A chemical organization is a subset of species (O §, which is:

1) closed: The products of all reactions possible on O are elements

of O

2) self-maintaining: There is a flux vector vEIR'i with

N-v=0
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Chemical Organizations

Organizational structure

Lattice of organizations:
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Fixed Points Theory

Definition: A fixed point X is a state with OZN'V()?;k).
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Theorem: The species present in a fixed point form an organization.

2D
(7))
>
]
c
<
(7))
&
()
wied
(7))
>N
/p)
O
m

http://www.biosys.uni-jena.de/

Jena University




Fixed Points Theory

Definition: A fixed point X is a state with OZN'V()?,'k).

Theorem: The species present in a fixed point form an organization.

2D
(7))
>
]
c
<
(7))
&
()
wied
(7))
>N
/p)
O
m

http://www.biosys.uni-jena.de/

) converse does not hold in general!

Jena University




Fixed Points Example

ODE System

Xy =+ kox xy—kyx,x, X, =+kix,x, —kyxx,
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Feasibility Definition & Criterion

Definition & Criterion for feasibility of an organization

E> See paper! ‘
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Definition & Criterion for feasibility of an organization
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P systems Simulations
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P systems Simulations
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Conclusions

- Feasibility = refinement of organization theory
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Conclusions

- Feasibility = refinement of organization theory

- P-system: organization theory applicable (to each compartment)
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Future Work

- formalization of various ecological-like phenomena in nature,
e.g., competition, depredation, symbiosis, etc.
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