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Outline

• Factorization of Scalar Products in Rd  

(compression)
– Factorization in 2D. 
– Factorization in 3D.
– Factorization in dD.
– Multinomial Coefficients.
– Length of compressed vector.
– Example.
– Complexity of Fast Summation.



Compression
Compression operator:

Required Property:

Consider R2:

Let us define:

The length is only 
(n +1), not 2n



Compression Can be Performed for any 
Dimensionality (Example for 3D):

The length of an is (n+1)+n+…+1= (n+1)(n+2)/2



Compression Can be Performed for any 
Dimensionality (General Case):

Multinomial
coefficients



What are multinomial coefficients?

1 d 32 …

d boxes

n objects

n1 n2 n3 nd 

n1+ n2 + … + nd = n

(n ; n1,n2,…,nd) is the
number of ways of 
putting n different 
objects into d
different boxes with
nk in the k-th box



The length of the compressed vector



Example of Fast Computation

(in 2D case!)



Complexity of Fast Summation


