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3.3 Transporting a Probability [PRELIMINARY]

Executable notebook at

http://www.ipgp.jussieu.fr/~tarantola/exercices/chapter_03/Transport100000.nb

Let us assume that we made three direct (and independent) measurement of three quan-
tities x1 , x2 , and x3 , and the the information we obtain from the three measurements can
be descrbibed by the three probability density functions f1[x1] , f2[x2] , and f3[x3] , ploted
below. They have not been normalized by imposing that the integral equals one, but by
imposing that the maximum value is one (this is convenient for the Monte Carlo algorithm
below).

f1[x1_] := Exp [ -(1/2)(x1 - 7) ^2/2^2]
f2[x2_] := Exp[-Abs[x2 - 9]/3]
f3[x3_] := If[Abs[x3 - 11] < 4, 1, 0]

Figure 3.3: First pdf.
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Figure 3.4: Second pdf.
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Figure 3.5: Third pdf.
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Now we define an arbitrary function of the three variables x1, x2, and x3,
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y[x1_ , x2_ , x3_] := x1^2/4 + x1 x2 ^3/500 + 10x1 Sinh[x1 Sqrt[x3 ]/100]

and we want to know how the uncertainties in x1, x2, and x3 transport into y.
Note: I have to explain here why the code

yfile = {};
Do[{

psi = y[x1file [[i]], x2file [[i]], x3file [[i]]],
AppendTo[yfile , psi]
}, {i, 1, 100000}]

H = Histogram[yfile]

produces the histogram in the two figures below. That histogram is the solution to our prob-
lem.

Figure 3.6: General view of the histogram.
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Figure 3.7: Zoom of the histogram for the low fre-
quencies.
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