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The Conway's game of life as a functor

Global model & Cf%g
obal models @?47?) /_i_} <Q1;2>>

A discrete (W) el

dynamical system

Remark : discrete dynamical systems constitute a topos of

presheaves orias o )
AR




Global models

The one-step
model

The one-step global model

o
=
E‘O-——e

€4



Global models

The one-step
model

The one-step global model

¢ e gc- 20
g lé-il
5“\14‘4/«\&,) a’%f = O:L = W {{éaﬂ / 'd (”ff



Global models

Functorial
dynamics

Functorial dynamics

o
=
T:‘O-——a

Sets

=



Functorial dynamics

Global models

GoL Rules

A discrete
dynamical system

The one-step
model

Functorial
dynamics




Functorial dynamics

Global models

GoL Rules

A discrete
dynamical system

The one-step The engine of a
model

Functorial
dynamics

engine




Functorial dynamics

Global models

GoL Rules

A discrete
dynamical system

The one-step The engine of a
model

Functorial
dynamics

engine, durations,




Functorial dynamics

Global models

GoL Rules

A discrete
dynamical system

The one-step The engine of a
model

Functorial
dynamics

engine, durations,
clock,




Functorial dynamics

Global models

GoL Rules

A discrete
dynamical system

The one-step The engine of a
model

Functorial
dynamics

engine, durations,
clock, datation,




Global models

GoL Rules

A discrete
dynamical system

The one-step
model

Functorial
dynamics
engine, durations,

clock, datation,
instants,

Functorial dynamics

The engine of a

ates of the
namic



Global models

GoL Rules

A discrete
dynamical system

The one-step
model

Functorial
dynamics
engine, durations,

clock, datation,
instants,

Functorial dynamics




Functorial dynamics : realizations

Global models

GoL Rules
A discrete
dynamical system
The one-step

model

Functorial
dynamics

engine, durations,
clock, datation,
Instants, realizations




Functorial dynamics : realizations

Global models

GoL Rules

A discrete
dynamical system

The one-step
model

Functorial
dynamics
engine, durations,

clock, datation,
Instants, realizations




Functorial dynamics : realizations

Global models

GoL Rules

A discrete
dynamical system

The one-step
model

Functorial
dynamics
engine, durations,

clock, datation,
Instants, realizations




An individual cell of the (one-step) Game of Life
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An individual cell of the (one-step) Game of Life
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- Synchronization

Interactive

S A synchronization for a family (4., of open dynamics

is given by :

synchronization . .
y e Anindex i€ I, called the conductor,

e A family of functors and monotonic maps which
associate instants of clocks to the instants of the
conductor
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An interaction is defined as a multiple relation

between realizations and parameters.
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Generally,
parameters are linked
not only with “current” states,
but with whole realizations
of the concerned dynamics.
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Interaction

the future will often
depend on the future
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The generated dynamics are only “sub-functorial”.

(this can be interpreted as a kind of lax-functoriality)
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An example of an interaction between timeless dynamics

a “zero-step game of life” individual cells
is a timeless deterministic dynamic.
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e The theory of open sub-functorial dynamics is
a language to describe and imagine many
kinds of interacting dynamics, each with its
own temporality.
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e The theory of open sub-functorial dynamics is
a language to describe and imagine many
kinds of interacting dynamics, each with its
own temporality.

/ We can design many temporal variants of the\
game of life in which some cells could have

continuous time,

cyclic time,
multi-dimensionnal time,
non-monoidal time,
“free will”,

etc...

. /
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Conclusion

e |t would be interesting to study the connections
with some other theories concerning open
systems, like the one developed by D. Spivak,
C. Vasilakopoulou and P. Schultz.




: e The theory of open sub-functorial dynamics is
@@' a language to describe and imagine many
XL kinds of interacting dynamics, each with its
own temporality.

e |t would be interesting to study the connections
with some other theories concerning open
systems, like the one developed by D. Spivak,
C. Vasilakopoulou and P. Schultz.

Some connectivity aspects still have to be
developed.
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