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Simulation as an Analysis Method
“Execution of the model”, which results in a “sample of the possible
behaviour”.

Any model type can be simulated.

• Deterministic and Discrete;

• Deterministic and Continuous;

• Non-Deterministic;

• Stochastic;
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Monte Carlo Method
Repeated sampling of a random variable.

Kinetic Monte Carlo method for stochastic processes (evolution in time).
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Gillespie Algorithm
First described by Joseph Doob (1945).

Reinvented and popularised by Daniel Gillespie (1975).

Statistically correct solutions of a stochastic system with known
transition rates.

Key assumptions:

The transition rates are statistically independent.

The stochastic system is Markovian.
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Optimisations
First-reaction method.

First-family method.
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τ -leaping
Let τ be the such that ∀i ∈ 1, . . . ,m, a1(x) remain essentially constant
over the interval [t, t + τ ].

Formal Methods in Algorithmic Cheminformatics and Systems Biology 6/7



Mass Action Kinetics
Chemical Reaction Networks.

Assuming:

• The mixture of chemical species is well mixed.

• The system is spatially confined.

• External factors are in an equilibrium.
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