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Problem definition

I need a set of points (x,y,z) generated from a Gaussian distribution, what should I do?

• You can call me :-)
• You can ask Google for help (takes a lot of time)
• You can listen and use the attached script
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1D case

G(x) =
1√
2πσ

exp
(
−(x − µ)2

2σ2

)
(1)

Is implemented in ROOT as function Gaus.

gRandom ->Gaus(mean , sigma );
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2D case

Can be still found online explicitly.

G(x , y) =
1

2πσxσy
√
1− ρ2

exp
[
− 1
2(1− ρ2)

(
(x − µx )2

σ2
x

+
(y − µy )2

σ2
y

− 2ρ (x − µx ) (y − µy )

σxσy

)]

Note: From 2 parameters in 1D case now we have 5 free parameters in 2D.
Quick implementation as TF2.
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Many D’s case

For dimension k:
Gk =

1√
(2π)k |Σ|

exp
(
−1
2(~x − ~µ)T Σ−1(~x − ~µ)

)
(2)

Where: Σij =< xixj > −µiµj ,
so for 3D case:

Σ =

 σ2
x ρxyσxσy ρxzσxσz

ρxyσxσy σ2
y ρyzσyσz

ρxzσxσz ρyzσyσz σ2
z


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How it’s generated
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Thank you for your attention!
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