
An Overview of Multiplying Gaussians and Sampling
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For some reason it is usual to use a slightly different form 
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The gaussian used below is therefore: 
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Product of Gaussians

To avoid the use of confusing subscripts we define the two gaussians as:
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then using a well known phrase or saying… 
2 4

2
b b ac

a
− ± −  (note: a,b,c not same) 

we have ( ) ( ) ( ) ( )
( )

22 2 2 2 2 2 2 2 2 2

2 2

a b a b a b a b

a b

β α β α β α+ ± + − + +

+

4 2 2 2 4 2 4 2 2 2 2 2 2 2 4 22a a b b a a b a b bβ αβ α β α β α= + + − − − −
2 22 ( ) 1ab abαβ α β α β= − − = − −

and so we have

( )2 2

2 2

( ) 1a b ab
a b

β α α β+ ± − −
+

Now, as we can always write: ( )( ) ( )( ) 2 2( )x u v x u v x u v− + − − = − −  we have

( ) 222 2

22 2 2 2

2 2

2 2

( )

aba bx
a b a b xp x k

a b
a b

α ββ α
µ

σ

 − +− +   + + −    = = +    
 + 

where 
2 2

2
2 2

a b
a b

σ =
+

 or equivalently 2 2 2

1 1 1
a bσ

= +

and µ =
2 2

2 2
a b
a b
β α+

+
 and 

( ) 22

2 2k
a b ab
α β α β

σ
−  −= =  +  

so we have 
2 21 1

2 2( )
2

x
abABf x e e

ab

α β µ
σ σ

π

 − − − −      =

The area under this curve will be 
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still normal.
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Sequence of gaussians of unit hieght

Consider the gaussian 
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This can be regarded as following a linear path through (W,w) space. However, the 
consequence is that we can consider:
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It has the following properties:
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Sampling with a gaussian

Let the data gaussian be         
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Let the weighting gaussian be 
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By rearranging the expression for  
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we can see that:

as w→ ∞  then µ δ→ , it is also clear that as w→ ∞  then dσ →
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So in the limit we have 
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Degenerate Cases

Assume that the data to be sampled is a single point x with a frequency of N,

This can be written as 
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Minimum Sample Size
If we have a minimum sample size then we have:
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