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Figure: two uncorrelated, “flat” random variables

| Average of N (uncorrelated) random variables:

Figure: bottom right (average of 10) is fitted to a Gaussian




From https://pdg.lbl.gov/2023/reviews/rpp2022-rev-probability.pdf

The Gaussian derives its importance in large part from the eentral limit theorem:

If independent random variables x1,...,x, are distributed according to any p.d.f. with finite
mean and variance, then the sum y = " ; z; will have a p.d.f. that approaches a Gaussian for
large n. If the p.d.f.s of the z; are not identical, the theorem still holds under somewhat more
restrictive conditions. The mean and variance are given by the sums of corresponding terms from
the individual x;. Therefore, the sum of a large number of fluctuations z; will be distributed as a
Gaussian, even if the z; themselves are not.
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From https://pdg.lbl.gov/2023/reviews/rpp2022-rev-probability.pdf


Exp

exp generated random numbers

Entries 1000000
Mean 0.9999

10 RMS 0.9984
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log plot of single Gaussian random number generated according to
this algorithm. Note the log scale.
The Ble line is a likelihood fit to a Gaussian.
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randomly generated Gaussian variable Gaussid

Entries 100000
Mean 0.001474
RMS 1.001
X2/ ndf 30.69 /41
Constant 7958 = 30.8

B Mean  0.001756 = 0.003171

Sigma 1.002 = 0.002
I

scatter plot of 2 Gaussian random numbers
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