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MAINTHEOREM

Consider the 2nd order linear pat diferential opedtor:
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GFR Is the linear recsne sequence dsenealizd Fibonacci
Polynomial®n k varaldes.

GLR iIs the linear recsine sequence dbeneanlizd Lucas
Polynomial®n k varales.

These polhomials aresobaic polynomialghat is,
symmetic polynomials wtten on theElementay
Symmetic PlynomialESP basis.

They look li& this
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A Geneanlizd Fibonaccidl/nomialooks like this
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A Genealizd Lucas dlynomialooks like this
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The GFPS&ndGLPsalso satisfynear recusions
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These pginomials are special cases of a more geseiro
symmetic poyynomials obtainedylgivingowightsto the
geneators
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TheWelightedisobarc Folynomials\(VIP) with the same
weight ector arelinear recusionswith recusion
parmmetes, ¢,.t,,...,t,

A weight ectoris a ector of the brm
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These wights are assigned to a monorfrial,?..z.*)
a gadget called tHelFFERENTIAL TAICE




Differential Lattice/(t,'t;2..t,%) of t t,>.1
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Theweightsare assigned toraonomial:*tz*--L* by
the weight functioraccording to the position of the
monomial on it®ifferential Lattice OYing Lattice).
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EXAMPLE (802,100

(112 t2 £ty t\
Beinnig o0 ) = (! 5l ) (140 1)

Here is the lattice !(t;,tz,t2)=(12,2)




! (1, 2, 2) differential lattice

divisor lattice ofl

Young lattice
(1,2,2)

|
(0,2,2 (1,1,2) (1,2,1)

e (1023 (1,10 (9021 @2
s ©02 (101 (110 " (@2H
(0,0,1) (0,1,0) (1,0 Q

b \&\/

- (0,0,0) i




The weighted isoba&r polynomials can also be
expressed expligytl
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(1) Which linear recive sequences §YIP-
polynomials are solutions of the 2nd order linear
partial diferential equations?
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(2) What about unigueness?

(3) And why is this of aninterest?




Denote the mg of symmetc poynomialsyp A

and theWIP-MODULE g  WIP

The ! -module genated ly all of theNIPs
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The Dllowing stuctures can be represented Iin
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NUMBER FIELDS LINEAR RECURSIONS

THE GROUP OF MUIIPLIATIVE
ARITHMETIC FUNCTIONS




A SKETCH OFHE PROF

(1) Stings and Satellites




DEFINITIONa 0-stinggeneated ly
©0,c,,...,a,) IS the sequence

DEFINITIONa 1-stinggeneated ly

1c,,...,a,) IS the sequence e

(B4 ety
j=01...,8, (2] +1,00 =)
From Sting.genextor

increase 1st entrby 1,
2nd enty by 2

Methods di#fr from PDE methods:
partition theory and DL




(1,32)
BelEexample (321 Isa l1-sing.
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Each element of a 8ig Is
induced y a monomial (RN

ESEle = 3, v 208 1

S 7 3
The stings are (0,2,0,0) Loy« (LT 0T
(2,1,0,0)

(4,0,0,0)




Stnngs of the lattices of sig elements
Intersectfor the Pst time at nodes
detemined ly theaction of Q1 0n the sting

(400 (stnng
ranks (4,0.1) G
| @20
rank4 (4,0,0) (3.0,1) (21

rank3 (3,%1) (0,2,1)
rank2 200 (a0 1.1.0) (0,1,1)/(0,\2,0)
rankl (1,0,0) (O’OVLO)
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Write P(t;'t,%..1,%) of isobaic degree n as a sum
of its Satellites.

RICR v ) - fie

B P L) (Ut ) — —(C e

i

; Q
&151"'15 Sortintf)strings (I 19! 27"',! k)

31,52113

i

O 4 O o [issa] /
(Catlltzz---tkk)‘_( tlltzz...tkk)(___(! 1,! 2,...,! k)
Satellites




THEOREM E\ery isobaic polynomial can be wten uniquef
as a(n) (ordered) sum of its satellites.

Corollary:The monomials in the $trsatellite 0P« nis inderd by the
partitions of n with greatest parz;
the monomials in the sum of thesttvo satellite is index
by the patitions of n with greatest par3;
the monomials in the sum of thesbk-1 satellites is indes by the
partitions ofn with greatest park.

THEOREML.et {R. be a sequence of lindarecusiwe isobaic
polynomialghenT (P«n = O for all poynomials in the sequence if an

onl if T(S) =0 for ewery satellite in the pghomials in the
seguence




THEOREM T, (S) =0 for all satellites of the gwlomials in the

sequence ¢ when m = 2 anddr all satellites of the
polynomials in the sequencedBrvhen m = 1.

THEOREM T (P« = O for all of the patnomials in the sequence 4F

when m = 2 anddr all of the painomials in the sequenc
{Gknt whenm = 1.
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nerchangingoefbcientsen the 2nd order linear
diferential opeaitor nor choosing ddient values

ne paameter m yields ayp new linear recsne
solutions.

A key to these results Is thalbwing result

If F,, satisbPes the g diférential equatiornthen

This

m ,=2/,

rel3ects the fact that smaiinbeis are in genai
more alundant in pdrtions than lage ones




In summay,whenm=2, T has as a

kernel scalar oitiples of the GFPs,
when m=1the kemel is ap sequence
such that2w, = w,

In paticulay the case m =1 includes the GLPs

Morover, all of the solutions areagted solutions,
that is holddr each choice of k.




