Definition of Complexity

Complexity is the dynamic state between order and chaos. Battram gives the analogy of the breaking surfing wave, the tube in search of large curling wave can be recorded as a complex phase of the waves behaviour, the phase and the waves development before it crashes - into chaos - on the beach : complexity exists at the edge of chaos. 

There is no single discipline or unified theory of complexity. Complexity is one way describing how a system behaves. Here the term system is used to indicate the coming together of elements which share an environment, their interconnections and sense of purpose. 

Complexity itself reverts to one of four generic types of dynamic behaviour that a system can exhibit. The first two of these are stasis and order. Stasis depicts the absence of dynamic behaviour and order depicts a behaviour that is predictable linear and stereotypical. Chaos referred to system it appears random but within which there is determinism and hidden order. 

In complex systems as opposed to linear systems in which the outputs are proportional to the inputs, each element has some freedom to act independently and each element of the system can change itself. In complex adaptive systems, the non-linear interaction of the elements or agents enables the system to adapt to its environment. During this process of adaptation complex adaptive systems produce emergent behaviour that is behaviour that could not have been predicted but understanding how each of the elements of the system work separately. Over time the process of creating such behaviour constitutes self organisation: when stock markets shift in response to financial pressures they exhibiting a form of self organisation. A new order better adapted to the financial environment is created. The pattern of behaviour of complex systems over time is said to describe the systems attractor; an attractor depicts the positions which the systems is most likely to occupy through a periodic trajectory. 

Attributes of Complex Adaptive Systems

· Complex adaptive systems are understood not just its structural components but also the relations between those components.

· Sensitivity to initial conditions.

· Non-linearity.

· Complex systems create emergent behaviour and are capable of self organisation.

· In complex systems the emergence of such behaviour is unpredictable.

· Complex systems incorporate the observer as part of the system observation implies participation in the system.

