Lyapunov Exponents:
Any system which exists in nature cannot be defined as linear in a limited scope. In true sense, it can exist only as a nonlinear system. Nonlinearity exists in all the fields of studies, whether you consider mathematics, engineering or medicine. 

To describe any dynamical system, we use state-space equation which represents the present value based on the immediate past state variables. Truly, a dynamical system is represented by an initial value problem. Most studies are focused on deterministic dynamical system in which every state stores some information about the subsequent state in future. The span of the states on a system is collected under phase space. The solution traced out by the traverse of states starting with an initial value is called as orbit or trajectory of the dynamical system.  The trajectory can be represented in terms of a differential equation, such a equation called as map. On the contrary, the solution to the differential equation can also be termed as a map.
Usually in nature any system can be predicted in a very near time future, but, there exists (definitely not for all systems existing in nature) a model which can predict the deterministic behavior over a long time. In most of the cases, even if the system is deterministic dynamical one, the unpredictability in long time behavior comes from its sensitivity to initial conditions. The dynamical system becomes unpredictable not because of the external forces but because of our imperfect knowledge of its internal logic.
The sensitivity to the initial conditions can be defined in terms on Lyapunov exponents. Because the initial condition is based on some imperfect knowledge, the behavioral prediction – span of deterministic results – is not predictable but it is defined to be within a certain range. 
Actually the word initial conditions should be interpreted as the time at which the disturbance is applied and not as the time at which the system was put under observations.

Lyapunov exponents are an area of study which represents the study of stability of the dynamical system given that each prediction has a small error associated with it. Over a long time, these errors might add-up and lead to an unpredictable state. Thus, Lyapunov exponents give a method to define the sensitivity. 
Lyapunov exponents can be loosely defined as the time constant, λ, in the expression for the distance between two nearby orbits, exp(λt). Naturally, if λ is positive, the distance between the two nearby orbits grows exponential increase as time progresses. For λ being positive, the dynamical system becomes venerable (sensitive) to the initial condition. On the other hand, for λ being negative, the distance between two nearby orbits exponentially decreases to zero. Hence, for λ to be negative, the system gets to a stable state irrespective of the initial conditions.
Method to compute Lyapunov exponents:

1. choose two nearby points and check the behavior of the system at time evolves. As time progresses, measure the distance between these two points. The method can be implemented when the dynamical system can be represented as a time series. Even then, the dynamical system will also depend on the local point in time. 

2. The growth rate can be measured in terms of the growth rate of the tangent vectors to a given orbit. 
