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1. Introduction (By Perplexity.ai)

A Markov chain is a mathematical model for a random process that moves step by step between a set of possible “states,” where the probability of the next state depends only on the current state, not on the full history.
​
Basic idea
In a Markov chain, time is viewed in discrete steps , and at each step the system is in one of a countable set of states (for example: “sunny” or “rainy,” or positions on a board). The defining Markov property is that the conditional distribution of the next state given the present and past depends only on the present state, which is often described as “memoryless” with respect to the past.​

Formal definition
A discrete-time Markov chain is a sequence of random variables  taking values in a state space  such that for all times  and states ,

The one-step transition probabilities  are usually arranged in a transition matrix , where each row gives a probability distribution over next states from the current state.​

Key components
· State space: The set of all possible states, which might be finite or countable (such as weather categories, web pages, or integer positions).​
· Transition matrix: A matrix  where  is the probability of moving from state  to state  in one step, with each row summing to 1.​
· Initial distribution: A probability vector that specifies the starting state (or distribution of starting states) of the chain.​

Behavior over many steps
Raising the transition matrix to higher powers () describes the probabilities of moving between states in  steps. Under suitable conditions (such as irreducibility and aperiodicity), the chain converges to a stationary distribution, a probability vector that remains unchanged by further applications of .​

Ref
1. “An introduction to Markov chains” – Systematic, textbook-style introduction with clear definitions, examples, and proofs, ideal if you want a rigorous but readable math treatment.​
2. Setosa: “Markov Chains explained visually” – Highly intuitive, interactive site that uses animations and diagrams to build the core ideas without heavy formalism, great as a first pass before deeper study.
2. App navigation theory 

Markov chains model app navigation as user movements between screens, where the next screen depends only on the current one, not past ones. This forgetful trait helps predict user paths in mobile or web apps simply.
Key Ideas in Navigation
States are app screens like home, profile, or settings. The transition table shows chances, such as 0.6 from home to search and 0.4 to profile, with each row adding to 1. Starting chances set the first screen, often login or home.wikipedia​
Tracking User Paths
Raising the transition table to higher powers shows chances over multiple steps, like getting to checkout from home in three taps. Chains that connect fully and avoid cycles settle into a steady pattern of screen visits for better app design. math.libretexts​
Real-World Uses
· PageRank: Google treats web links as moves to rank pages by long-term visit odds.wikipedia​
· User Retention: Spots drop-off spots between screens to improve new user guides.
· A/B Tests: Compares move tables between app versions to boost engagement.math.chalmers​
Pros and Cons
These models create path heatmaps and smart next-screen hints. Downsides include ignoring strong path links, like in shopping carts.shiksha​
1. https://en.wikipedia.org/wiki/Markov_chain
2. https://math.libretexts.org/Bookshelves/Applied_Mathematics/Applied_Finite_Mathematics_(Sekhon_and_Bloom)/10:_Markov_Chains/10.02:_Applications_of_Markov_Chains
3. https://www.math.chalmers.se/Stat/Grundutb/CTH/mve220/1617/redingprojects16-17/IntroMarkovChainsandApplications.pdf
4. https://www.shiksha.com/online-courses/articles/introduction-to-markov-chain/



