
Exercise: Variable elimination

Consider the MRF in Fig. 1.

1. Suppose we want to compute the partition function using the elimination ordering ≺= (1, 2, 3, 4, 5, 6), i.e.,∑
x6,x5,x4,x3,x2,x1

ψ12(x1, x2)ψ13(x1, x3)ψ24(x2, x4)ψ34(x3, x4)ψ45(x4, x5)ψ56(x5, x6) (1)

If we use the variable elimination algorithm, we will create new intermediate factors. What is the largest
intermediate factor?

2. Add an edge to the original MRF between every pair of variables that end up in the same factor. (These are
called fill in edges.) Draw the resulting MRF. What is the size of the largest maximal clique in this graph?

3. Now consider elimination ordering ≺= (4, 1, 2, 3, 5, 6), i.e.,∑
x6,x5,x3,x2,x1,x4

ψ12(x1, x2)ψ13(x1, x3)ψ24(x2, x4)ψ34(x3, x4)ψ45(x4, x5)ψ56(x5, x6) (2)

If we use the variable elimination algorithm, we will create new intermediate factors. What is the largest
intermediate factor?

4. Add an edge to the original MRF between every pair of variables that end up in the same factor. (These are
called fill in edges.) Draw the resulting MRF. What is the size of the largest maximal clique in this graph?

Figure 1: An MRF.
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