Stochastic Process Markov Chain-
A stochastic process is a mathematical model that describes the evolution of a system over time, where the outcome is subject to randomness. One particular type of stochastic process is a Markov chain, which is a sequence of random variables or states that satisfy the Markov property.
Here are the key aspects and properties of a Markov chain as a stochastic process:
1. Markov Property: A Markov chain possesses the Markov property, which states that the conditional probability of transitioning to the next state depends only on the current state and is independent of the past states. This property is known as memorylessness and is often referred to as the "no memory" property.
2. State Space: A Markov chain operates in a state space, which is the set of all possible states that the system can be in. The state space can be discrete (a countable set) or continuous (an interval or a subset of real numbers).
3. Transition Probabilities: A Markov chain is characterized by transition probabilities, which are probabilities associated with moving from one state to another. These probabilities are represented by a transition matrix or transition function, where each entry represents the probability of transitioning from one state to another.
4. Homogeneity: A Markov chain is homogeneous if the transition probabilities are independent of time. In other words, the transition probabilities remain the same regardless of which step in the process is being considered. Homogeneity simplifies the analysis and allows for the use of matrix algebraic techniques.
5. Stationary Distribution: A stationary distribution, also known as an equilibrium distribution or a steady-state distribution, is a probability distribution that remains unchanged over time. For a Markov chain, a stationary distribution is a probability distribution that satisfies the balance equations and describes the long-term behavior of the chain.
6. Classification of States: States in a Markov chain can be classified into different categories based on their properties and long-term behavior. Common classifications include transient states (states that will eventually be left and never returned to), absorbing states (states that will be reached and never left), and recurrent states (states that will be visited infinitely often).
7. Applications: Markov chains have various applications in different fields, including modeling of physical processes, biological systems, financial markets, queueing systems, and machine learning algorithms. They provide a powerful framework for understanding and predicting the behavior of systems that exhibit stochastic dynamics.
Markov chains offer a simple yet powerful tool for modeling and analyzing stochastic processes with memoryless properties. Their ability to capture probabilistic transitions between states makes them valuable in a wide range of disciplines. By understanding the Markov property and employing appropriate mathematical techniques, one can gain insights into the long-term behavior and characteristics of complex systems.

