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In this lab, an exceeding simple Markov chain (2 states, both transient) is used to illustrate some ideas about discrete and continuous time chains. 

The discrete time chain has box-to-box transition probabilities R and L 
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The continuous time chain has transition rates R dt and L dt
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TwoState1.m uses coin-tossing to simulate the trajectory of a single particle following the discrete time chain. Each time you run the program, the trajectory is different, though some of its properties (fraction of time in each box, which are printed out) are typically about the same. 

TwoState2.m simulates the continuous time chain for a large number of particles, and keeps track of how many are in each compartment at each time. The simulation method is to use a small but nonzero value of dt as an approximation, which gives us a discrete-time chain with R and L replaced by Rdt and L dt, respectively. If dt is small enough, we hope that this approximates the continuous-time chain. The graphical output from this program compares the simulation results ( dt small but positive) with the expected numbers in each compartment for the discrete-time (dt=1) and continuous-time ( dt0) chains. 

Exercises:

1. Under what conditions (as defined by the values of R,L, dt and the number of particles) are there small versus large differences between the simulations and the ODE solution for the limit dtwith infinitely many particles

2. Under what conditions (as above) are there small versus large differences between the simulations and the matrix iteration for the discrete time chain with dt=1? Consider in particular the rapid-mixing case (R and L both near 1) and how that affects the qualitative similarity of the discrete and continuous chains. 
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