
 

Mobirsinversionandcyclotomicpolynomials

Foranyposet Mobius inversion is inverseto partial sums
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One cancarryoutthe inversion incrementally correctingeachpartial sum
by summingthevalues strictlyabove
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thetheory is identical if one is insteadsummingbelow

Partial sums is a linear map Mobiusinversion is its inverse
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Each row of this inverse can becomputed incrementally
Startwith a 1 atthedesiredentry then workuptheposet so all
coefficientpartialsums belowarezero
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Coefficients for Xy are o o i o l I
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Coefficients for x are i i i i i i

We can use these coefficients to directly invert thepartial sums
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In manyapplications one can find these coefficients
by other means than direct matrix inversion
For example there are often homologicalmethods

algebraictopology



Cyclotomicpolynomiad
The nth roots of unity are the roots of xn 0

Each x'll has a factorization intodistinctirreducible polynomials
with integercoefficients called cyclotomicpolynomials
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The divisor lattice of n is the poset of integer factors of n
partially ordered by divisibility

As seen above the cyclotomicpolynomials that are factors of
xn I correspond to the elements of the divisor lattice
The polynomials xd l for each factord of n appearas partial
products of thecyclotomicpolynomials for each factor e of d
We recognizethis as a form of Mobiusinversion withsum replaced

by product and ascendingratherthan descendingpartialproducts
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Thisgiveseffectivealgorithms for computing cyclotomicpolynomials




