Homework 1

1. Evaluate integral 
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by both a deterministic method and a Monte Carlo method.

2. Prove that the rejection method does produce random variables that follow the target distribution.

3. Suppose we have a circle where there are p nodes, p is an odd number. Assume the algorithm starts from 0, and at each step, with 1/2 probability, it goes left for one step, and with 1/2 probability, it goes right for one step. That is X0 = 0, Xt+1 = Xt + 1 mod(p) with probability 1/2 and Xt+1 = Xt - 1 mod(p) with probability 1/2.

1)  Show this algorithm forms a Markov chain.

2)  Please estimate the distribution of Xt by simulating the random walk many times

3)  Please estimate the total variation distance between the distribution of Xt and the uniform distribution, 
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4. Implement Gibbs sampling algorithm and Metroplis-Hasting algorithm for simulating from an Ising model defined on a 32(32 grids. You may try different temperatures, different staring points and different boundary conditions. Here we set 
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where 
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and 
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