
Math 680: Exercise 1



Gaussian MRF

Suppose that, at points x1, . . . , xn on a 2-dimensional, n = N × N
regular grid, the joint distribution of random quantities Z1, . . . ,Zn
associated with these locations is a zero mean multivariate Gaussian,
that is

Z ∼ Nn(0,Σ),

with
Cov[Zi,Zj] = σ(||xi − xj||) = Σij

specified parametrically as

σ(d) = 4 exp{−(d/10)1.5}.
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Gaussian MRF (cont.)

Task: Simulate realizations of the Gaussian Markov Random Field
using R, and plot them as in the figures on page 36 of the course
notes.

• Investigate how large grid size N can be specified before the
computation cannot be performed easily in R.

• The following commands may be useful in R:
matrix, rnorm, mvrnorm, dist, expand.grid,
chol, image.

Use the R help facility to find out how each function works.
• A basic introduction to R can be found here

http://cran.r-project.org/doc/manuals/R-intro.pdf
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N = 100 in seven lines of R code (time l 4 minutes)
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