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A certain type of approximation by polynomials with algebraic coefficients

Let N ∈ N be an integer and A = {q1, ...., qN} be a set of algebraic numbers. Given k ∈ N call PA,k the set
of polynomials of degree smaller than k and coefficient in A by PA,k and PA the collection of every polynomials
with coefficient in A, that is \begin{align}
\mathcal{P}{\mathcal{A},k}=\left\{P(X)=\sum{i=0}^k a_i X^i, a_i \in\mathcal{A}\right\}\text{ and }\mathcal{P}{\mathcal{A}}=\bigcup{k\geq
0}\mathcal{P}_{\mathcal{A},k}.
\end{align}
Given t ∈ (0, 1) a natural question is to investigate the Hausdorff dimension of real numbers approximable at a
given rate by elementsP (t)whereP ∈ PA, i.e., determining for everymappingϕ : N → R+, dimH WA,t(ϕ) =

{x ∈ R : |x− P (t)| ≤ ϕ(deg(P )) for infinitely many P ∈ PA} .Forinstance, aconsequenceofthemasstransferenceprincipleofBeresnevichandV elanishowsthatforA1 ={
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, δ ≥ 1, ϕ(n) = tnδ

1 , one hasdimH WA1,t1(ϕ) =
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.Incomparison, somequickcalculationshowsthatforA2 ={
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, t2 = 1
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, δ > 1, ϕ(n) = tnδ

2 , one hasdimH WA2,t2(ϕ) = 0.Inthistalk, weprovidesomegeneralresultsregardingthisproblemandsomepartialresultsaimingatdescribingthepossiblebehaviorsonecanencounter.Wewillmoreparticularlyshowthatthedichotomybetweenthetwocasesmentionedoccurswhen tistheinverseofaP isotnumberandthecoefficientareinZ[t].Inparticular, theresultspresentedwillfeaturenewtechniquesregardingthemasstransferenceprinciplewhenthereferencemeasureisnotLebesgueandthesequenceofballsweconsideroverlapssubstantially.


