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The Cybernetics of Human Learning and Performance

of the *decision rules’ of the individual automata). Surely a prerequisite of
any group “decision rule’ is maintenance of the components, hence, ade-
quate # values for the individual automata. But a simple average ‘quantity
of food' does not seem to be the most important factor, and it has been
shown that the distribution of food, within the environment that the con-
figuration inhabits, is usually more significant.

The distribution as sensed by the outermost automata does not always
indicate the quantity of food which can ultimately be collected by the
component automata. Since a stable configuration is able to compete or
cooperate with, or engulf, other configurations of automata, a food distri-
bution primarily indicates the existence of another configuration.

Rather extensive experiments, examining the response of configurations
towards deliberately introduced collections of unviable automata,
empirically supported the contention that incipient instability in a configura-
tion is due to lack of a component (a specics of elementary automaton)
and that the configuration has a ‘need for’ and a ‘goal to scarch for’ this
kind of component (Pask, Lewis and Feldman, 1965). For example, the
missing component may be type A O A O B; it could be obtained by
engulfing a less stable configuration replete with this type® or by coopera-
tion with it. Though this ‘need” could be expressed in terms of food dis-
tributions that is not, in fact how it is described at the configuration level;
here, descriptions are in terms (at least) as complex as the characteristic
action patterns of automaton types.

Results from one of the simplest experiments of this kind (the induction
of a specific change) are shown in Figures 28 and 29 (a control experiment)
using the type Il model. In a free running simulation, mechanisms of the
kind proposed appear to be responsible for a number of ubiquitous pheno-
mena. One of them is shown in Fig. 30. It may either be interpreted as a
predator prey interaction, the population phenomena analysed by Kerner
(1959), or as the explicit symptom of a primitive immune response, notably
in the sense of Bell (1973). Certainly, the oscillatory interaction can be
suppressed by actions that are designed to density regulate the reproduction
of the configuration constituents counting as prey or the configuration
counting as an alien organisation.

2.5 Retrospective Identification  Suppose that the stable configurations
of automata are identified as the reproducing/evolving entities. (As pointed
out earlier, this is a matter for choice; several options are open to the

experimenter.)

1. Tn other models by engulfing a configuration having a more complex type, say
(A O A Q B O (A O B)that is decomposable into the required type.

T8

Aspects of Evolution and Reproduction

Log Mumber of sutomata

e
e——

Ry e i’

m‘ I 20 0 40 [
A B Simulatian stops

Figure 28 Induction experiment, types |, —, +, and x.

Suppose the configurations do correspond, in this model, to configurations
on a tessellation plane. If so, the environment is not, under that correspond-
ence, analogous to the tessellation plane. The processor that executes the
configuration is a population of automata (adapted automata in model I,
or automata of different types in model 1I). Hence, the analogous ‘tessel-
!Elil:m plane’ is neither homogeneous nor invariant. Moreover the character-
istics of this processor are prone to modification by the process undergoing
execution.
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