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F = field, charF =0, A associative algebra over F.

e F(X)= F(xq,xp,...) = the free associative algebra of
non-commutative polynomials on X over F.

o f=1(x,...,xn) € F(X) is a polynomial identity for A if
f(ai,...,an) =0, for all ai,...,a, € A. J

@ /d(A) = the set of all identities of A. J

e var([) = var(A) = the variety of algebras having the
elements of ' = Id(A) as identities.

o [ = Id(A) is verbally prime if for any T-ideals /1, /> such
litlrb CT we must have {y CT or b CT.
Also A and var(A) are called verbally prime.

T = = =
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From Kemer's theory (1984) it turns out that:

e var(A) is verbally prime < A is one of the following
Mi(F), Mk(G), Mi(G)
where G = Gy @ Gy is the Grassmann algebra and

k /

k Gy G
Mii(G) = I <G2 G;)
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Problem. to describe the verbally prime T-ideals of F(X)

Id(My(F)), Id(Mk(G)), Id(My(G))
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Remark In case charF=0, it is well known that Id(A) is
completely determined by its multilinear polynomials
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Remark In case charF=0, it is well known that Id(A) is
completely determined by its multilinear polynomials

o ¢,(A) =dimg <\/,,+2’(A)) is called the n-th codimension of A.

V,,= the space of multilinear polynomials of degree n in the
variables xi, ..., X,.
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@ Regev (1972) if Ais a Pl-algebra, then c,(A) < a3" for some
constants «, § and n > 1. J

@ In the early 1980's, Amitsur conjectured that the exponential
growth of the codimension sequence should be an integer. J
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e Ais a Pl-algebra < ¢,(A) < n!, for some n > 1. |

@ Regev (1972) if Ais a Pl-algebra, then c,(A) < a3" for some
constants «, § and n > 1.

@ In the early 1980's, Amitsur conjectured that the exponential
growth of the codimension sequence should be an integer.

@ Giambruno and Zaicev (1998, 1999) if A is a Pl-algebra, then

exp(A) = lim /cn(A)

n—oo

exists and it is a non negative integer called Pl-exponent of A.
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@ Regev (1984-1987), Berele-Regev (1995), Giambruno and
Zaicev (1999)
exp(My(F)) = k?

exp(Mi(G)) = 22

exp(Mi,(G)) = (k + 1)
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@ Regev (1984)

ca(Mi(F)) = ak3 (e 555 (k2)

@ Berele-Regev (1995),(2020)

cn(Mici(G)) =~ an 242 4 2

1-k2

cn(Mi(G)) ~ an * (2k)"
with o« =7
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The polynomial (Razmyslov (1973))
Capm(XL e Xmi Y1, - - a}/mfl) =

= Z (S8N0) X5 (1)Y1X6(2) * * * Xo(m—1)Ym—1Xo(m)

oES,

is the m-th Capelli polynomial.
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The polynomial (Razmyslov (1973))
Capm(Xla e Xmi Y1, - - a}/m—l) =
= Z (SgHU)Xo(l)th(z) w0 Xo(m=1)Ym—1Xo(m)

oES,

is the m-th Capelli polynomial.

The polynomial (Amitsur-Regev (1982))
e:;,l(xl? ey X Y1, 7)/n—1) -

Z Xd/ o’(l VY1X5(2) * ** Yn—1Xs(n)>
oES,

is the Amitsur's Capelli-type polinomial,
n=(d+1)(I+1)and xg; = x, with g = ((/ + 1)@ n
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@ Regev (1984)

exp(Capyzy1) = exp(Ejz ) = k> = exp(My(F))

@ Berele-Regev (2001)

exp(Ej2 42) = 2k* = exp(M(G))

exp(EZ2+,2’2k,) =(k+ /)2 = exp(Mx,i(G))
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@ Giambruno-Zaicev (2003)

cn(Eja0) = cn(Capkat1) = cn(Mi(F))
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@ Giambruno-Zaicev (2003)

cn(Eja0) = cn(Capkat1) = cn(Mi(F))

@ B.- Sviridova (2006)
Cn(EZ2,k2) =~ cp(Mi(G))

and
cn(Egzy 2 ok1) = €n(Mi,i(G))
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the free superalgebra with grading (F(©, F(1)),

F(©) = the subspace generated by the monomials of even degree
with respect to Z,

FM= the subspace generated by the monomials of odd degree with
respect to Z.
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e X = Y U Z disjoint union of two countable sets,
F(X)=F(YuZz)=FOgr®

the free superalgebra with grading (F(©, F(1)),

F(©) = the subspace generated by the monomials of even degree
with respect to Z,

FM= the subspace generated by the monomials of odd degree with
respect to Z.

Remark A = A @ A= superalgebra with grading (A(®, A1),
if A A are subspaces of A satisfying:

A A0+ AW AM) € AO) 4nq A A 1 A A0) ¢ A1)
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o Let A= A & AM) be a superalgebra. Then a polynomial
f=Ff(yi,---,¥n,21,---,2Zm) € F{(Y U Z) is a graded identity
or superidentity for A if

f(al,...,an,bl,...,bm):O,

for all a1,...,an € A© and by, ..., b, € AL,
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f=Ff(yi,---,¥n,21,---,2Zm) € F{(Y U Z) is a graded identity

or superidentity for A if
f(al,...,an,bl,...,bm) :O,

for all a1,...,an € A© and by, ..., b, € AL,

@ /d*"P(A) = the set of all graded identities of A.
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o Let A= A & AM) be a superalgebra. Then a polynomial
f=Ff(yi,---,¥n,21,---,2Zm) € F{(Y U Z) is a graded identity
or superidentity for A if

f(al,...,an,bl,...,bm):O,

for all a1,...,an € A© and by, ..., b, € AL,

@ /d*"P(A) = the set of all graded identities of A. J

@ supvar(l') = supvar(A) = the supervariety of superalgebras
having the elements of I = /d*“P(A) as graded identities.
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From Kemer's theory (1984) it turns out that:

@ any associative variety is generated by the Grassmann
envelope of a suitable finite dimensional superalgebra. )
@ an associative variety is a prime variety if and only if it is
generated by the Grassmann envelope of a finite dimensional
simple superalgebra.
v
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From Kemer's theory

If F is an algebraically closed field of characteristic zero, then a
simple finite dimensional superalgebra is isomorphic to one of the
following algebras:
o My (F) with trivial grading (Mk(F), 0);
k I

cup= G (F R weaang (7))

where F11, F12, F21, F22 are k x k, k x /, | x kand [ x [
matrices respectively, k > 1 and / > 1;

o My(F @ cF) with grading (Mk(F), cMk(F)), where c? = 1.
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Problem. to describe the T,-ideals of graded identities of the
simple finite dimensional superalgebras,

Id*“P (M (F)), 1d**P(My (F)), Id**P(M(F & cF))
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completely determined by its multilinear polynomials
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Remark In case charF=0, it is well known that /d“P(A) is
completely determined by its multilinear polynomials

Sup o . VSLIP
@ Cp (A) = dlmF (V;upnfdsup(A)
supercodimension of A.

) is called the n-th
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Remark In case charF=0, it is well known that /d“P(A) is
completely determined by its multilinear polynomials

Sup o . VSLIP
@ Cp (A) = dlmF (V;upnfdsup(A)
supercodimension of A.

) is called the n-th

V,;"P= the space of multilinear polynomials of degree n in the
variables y1,z1,...,yn, zn (i.€., yi or z; appears in each monomial
at degree 1).
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@ Giambruno and Regev (1985) cp"P(A) is exponentially
bounded if and only if A satisfies an ordinary polynomial
identity.
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@ Giambruno and Regev (1985) cp"P(A) is exponentially
bounded if and only if A satisfies an ordinary polynomial
identity.

@ B., Giambruno and Pipitone (2003) if A is a finitely generated
superalgebra satisfying a polynomial identity, then

supexp(A) = lim cn'P(A)

exists and is a non negative integer called superexponent (or
Zy-exponent) of A.
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@ B., Giambruno and Pipitone (2003)

supexp(Mk(F)) = k?

supexp(My (F)) = (k + 1)

supexp(My(F @ cF)) = 2k
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In general it was shown

@ Aljadeff and Giambruno (2011) If A is an algebra graded by a
finite group G (non-necessarily abelian) satisfying an ordinary
polynomial identity, then the G-exponent of A exists and is a
non negative integer.
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In general it was shown

@ Aljadeff and Giambruno (2011) If A is an algebra graded by a
finite group G (non-necessarily abelian) satisfying an ordinary
polynomial identity, then the G-exponent of A exists and is a
non negative integer.

Partial results were obtained by

@ Di Vincenzo and Nardozza (2012) If G is a group of prime
order.

@ Giambruno and La Mattina (2010) If G is a finite abelian
group.

@ Aljadeff, Giambruno and La Mattina (2011) If A is a finitely
generated algebra and G a finite abelian group.
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e Karasik and Shpigelman (2016) If G is a finite group, then the
G-graded codimension sequence of a finite dimensional
G-simple F-algebra A is

1—dimp Ae

cC(A)~an— 2 (dimpA)"

where « is some positive real number and A. denotes the
identity component of A.

In the special case where A is the algebra of matrices with an
arbitrary elementary G-grading the constant o was explicitly
calculated.
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@ The polynomial

Capm[T, X] = Capmlti, - - tmi X1y -« oy Xm—1] =

= Z (sgno)t,(1)Xts(2)  to(m—1)Xm—1t(m)
oESH

is the m-th graded Capelli polynomial in the homogeneous
variables ti, ..., tm (x1,...,Xxm—1 are arbitrary variables).
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@ The polynomial

Capm[T, X] = Capmlti, - - tmi X1y -« oy Xm—1] =

= Z (sgno)t,(1)Xts(2)  to(m—1)Xm—1t(m)
oESH

is the m-th graded Capelli polynomial in the homogeneous
variables ti, ..., tm (x1,...,Xxm—1 are arbitrary variables).

Remark In particular, Capp[Y, X] and Capp,[Z, X] denote the
m-th graded Capelli polynomials in the alternanting variables of
homogeneous degree zero yi, ..., yn and of homogeneous degree
one zi,...,Zm, respectively.
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e B. (2013)

supexp(I% ) = k? = supexp(M(F))

k2+1,1

Supexp(rigﬁ_/2+172k/+1) = (k + /)2 = supexp(Mkyl(F))

supexp(3," = 2k? = supexp(Mi(F @ cF)).

K241, k2+1)

MVih1,111 = the Tr-ideal generated by the polynomials Cappy,;, Capj,;.
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@ Giambruno and Zaicev (2003)

P (Mea1) = P (Mi(F)).

e B. (2015)

P (M2 2 oniyr) = G P (M (F))
and

Pt e g) = P (Mi(F @ cF)).
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@ We consider
F(X,x)=F(YUZ)
the free associative algebra over F with involution x
Y = set of symmetric variables, y; = x; + x7,

Z= set of skew variables, z; = x; — x;*.
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@ We consider
F(X,*)=F(YUZ)

the free associative algebra over F with involution x
Y = set of symmetric variables, y; = x; + x7,

Z= set of skew variables, z; = x; — x;*.
Let (A, x) be an algebra with involution.

o /d*(A)= the set of all x-identities of A.

o var®([') = var*(A) = the variety of x-algebras having the
elements of I = Id*(A) as *-identities.
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From Rowen (1988), Giambruno and M. Zaicev (2005)

If F is an algebraically closed field of characteristic zero, then, up
to isomorphisms, all x-simple finite dimensional algebras are the
following ones:
o (My(F),t) the algebra of k x k matrices with the transpose
involution;
@ (May,(F),s) the algebra of 2m x 2m matrices with the
symplectic involution;
o (My(F) @ Mp(F)°P, exc) the direct sum of the algebra of
h x h matrices and the opposite algebra with the exchange
involution.
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Problem. to describe the T-x-ideals of x-polynomial identities of
x-simple finite dimensional algebras,

ld"((Mi(F), t)), 1d*((Mam(F), 5)), 1d"((Mn(F) © Ma(F)°, exc))
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Remark In case charF=0, it is well known that /d*(A) is
completely determined by its multilinear x-polynomials
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Remark In case charF=0, it is well known that /d*(A) is
completely determined by its multilinear x-polynomials

e ci(A) = dim( is called the n-th x-codimension of

(A, *).

Vi
Vrnid=(A)
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Remark In case charF=0, it is well known that /d*(A) is
completely determined by its multilinear x-polynomials

e ci(A) = dim( is called the n-th *-codimension of

(A, *).

Vi
Vrnid=(A)

V= the space of multilinear polynomials of degree n in the
variables y1,2z1, -+, Vn, Zn.
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@ Giambruno and Regev (1985) if A satisfies a non trivial
«-polynomial identity then c;;(A) < ab”, for some constants a
and b and for all n > 1.
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@ Giambruno and Regev (1985) if A satisfies a non trivial
«-polynomial identity then c;;(A) < ab”, for some constants a
and b and for all n > 1.

@ Bahturin, Giambruno and Zaicev (1999) an explicit
exponential bound for c;(A) was exhibited.
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@ Berele, Giambruno and Regev (1996)

cr((Mk(F), 1)) ~
e () e (-2 )

n((Mam(F), s)) =~
1 m m2+m+2 m(7m—1) 1
) ST re+ 1) =
( 27T> & m 4 ”!J-I;[l (2 + )<2

where '(x) is the Euler's gamma function.
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e B. and Valenti (2021), Giambruno, La Mattina and Polcino
Milies (2020)

ch((Mp(F) ® Mp(F)°P, exc)) ~

h=1 /4 1(h*+1) ,
) <2> 1121 (h— 1)1h2 (P4 (2h2)

v
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@ Giambruno and Zaicev (1999) if A is a finite dimensional
algebra with involution, then

exp*(4) = lim /2 (A)

exists and is a non negative integer called *-exponent of A.
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@ Giambruno and Zaicev (1999) if A is a finite dimensional
algebra with involution, then

exp*(A) = lim +/c}(A)

n—o00

exists and is a non negative integer called *-exponent of A.

@ Giambruno, Polcino Milies and Valenti (2017) for any algebra
with involution A, it was showed that the x-exponent of A,
exp*(A), exists and is a non negative integer.
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It follows that
exp*((Mk(F), t)) = K,
exp*((Mam(F),2s)) = 4m?,

exp*((Mp(F) & Mp(F)°P, exc)) = 2h>.
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We denote by
Capy, [V, X] = Capm(y1, - -, Ymi X1y - -+ s Xm—1)

and
Capy[Z, X] = Capm(z1y- -y Zmi X1y« - Xm—1)

the m-th *-Capelli polynomial in the alternating symmetric
variables yi, ..., ym and skew variables zj, ..., zp, (X1, .., Xm-1
are arbitrary variables).
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e B. and Valenti (2019)

xXP (T (ki) /24 1,k (k—1)/241) = K = exp™((Mk(F), 1))

eXp*(r;kn(2m—1)+1,m(2m+1)+1) = 4m® = exp”((Mam(F),2s))

eXp*(r;kﬁ_’_]_’hz_’_l) = 2h2 = GXp*((Mh(F) s> Mh(F)opa EXC)).

[My1.1+1= the T-x-ideal generated by the polynomials Cap,\*/,ﬂ, Cap; 4

Benanti, Valenti On the asymptotics for *-graded Capelli identities



Ordinary case

Graded case
Involution case
Graded Involution case

On the asymptotics for x-graded Capelli identities

e B. and Valenti (2019)
Cn (Mk(kr1) /241, k(k—1)/241) == Ea((Mic(F), 1))
C:( >rkn(2m—1)—4—1,m(2m-‘,—1)-|—1) = C:((M2m(F)7 25))

(M y1,m241) = & ((Ma(F) © Mp(F)®P, exc)).
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e F = field, charF = 0.
@ We consider the free x-superalgebra over F with graded
involution *

F(YUZ,*>:F(yf,yf,zf,zf,..)
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e F = field, charF = 0.
@ We consider the free x-superalgebra over F with graded
involution *

F(YUZ,*>:F(yf,yf,zf,zf,..)

yi" = yi +y} symmetric variable of even degree,
Yy =i — Y skew variable of even degree,
z" = z; + z* symmetric variable of odd degree

z; = z; — z; skew variable of odd degree.
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e F = field, charF = 0.
@ We consider the free x-superalgebra over F with graded
involution

F(YUZ,*>:F(yf,yf,zf,zf,..)

yi" = yi +y} symmetric variable of even degree,
Yy =i — Y skew variable of even degree,
z" = z; + z* symmetric variable of odd degree

z; = z; — z; skew variable of odd degree.
Remark Given a superalgebra A = Ay @ A; endowed with an
involution *, we say that * is a graded involution if it preserves the
homogeneous components of A, i.e. if AT C A;, i =0,1. A
superalgebra endowed with a graded involution is called
x-superalgebra.
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Let A= Aar DA, © Al @ A[ be a x-superalgebra.

@ The polynomial

_ 3 + - - _+ + - -

f_f(.yl7"'7.yn7_y17"'7ym7217“'7zp)217 7Zq)
is a x-graded polynomial identity for A if

+ + - - o+ + - -\ _
f(al,07 e 580y @103 Am 051 13 1851937 15+ aq71) =0

+ + + - - - o+ + +
forall ajy,...,a,0 € Ay, a10:---,3m0 €Ay, 3115+, 351 €EAT,
a1,---,351 € AL
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o /d; (A) = the set of all x-graded polynomial identities of A. |
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o /d; (A) = the set of all x-graded polynomial identities of A. |

o ld; (A)isa T; -ideal of F(YUZ,x) ie., atwo-sided ideal
invariant under all endomorphisms of the free x-superalgebra
that preserve the superstructure and commute with the
graded involution .

Benanti, Valenti On the asymptotics for x-graded Capelli identities



Ordinary case

Graded case

Involution case
Graded Involution case

On the asymptotics for x-graded Capelli identities

o /d; (A) = the set of all x-graded polynomial identities of A. |

o ld; (A)isa T; -ideal of F(YUZ,x) ie., atwo-sided ideal
invariant under all endomorphisms of the free x-superalgebra
that preserve the superstructure and commute with the
graded involution .

o vary () = varj, (A) = the variety of *-superalgebras having
the elements of ' = /d; (A) as *-graded identities.
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From Giambruno, dos Santos and Vieira (2016)

If F is an algebraically closed field of characteristic zero, then, up to
isomorphisms, the only finite dimensional simple *-superalgebras are the
following

o (My/(F),o), with h>1>0, h#0;

® (My(F)® M (F),exc), with h>1>0, h# 0, and induced
grading; '

@ (M,(F + cF),*), with involution given by (a+ cb)* = a® — cb®;

°

(M
@ ((M,(F + cF)) & (M,(F + cF))°P, exc), with grading
(M, © MgP, c(M, & MP));

»(F + cF), ), with involution given by (a+ cb)" = a® + cb®;

where ¢ = t, s denotes the transpose or symplectic involution and exc is

the exchange involution.
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Problem. to describe the T -ideals of x-graded polynomial
identities of finite dimensional simple x-superalgebras. J
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Remark In case charF=0, it is well known that /d; (A) is
completely determined by its multilinear x-polynomials
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Remark In case charF=0, it is well known that /d; (A) is
completely determined by its multilinear x-polynomials

(Zo,*)
o cZ(A) = dim 420
v 9n1d; (A)

codimension of the x-superalgebra A.

) is called the n-th x-graded

V,$Z2’*): the space of multilinear polynomials of degree n in the

variables y;", yi ', 2", z{ .o, viE e z2h zy

Benanti, Valenti On the asymptotics for *-graded Capelli identities



Ordinary case

Graded case

Involution case
Graded Involution case

On the asymptotics for x-graded Capelli identities

Benanti, Valenti the asymptotics for ded Capelli identities



Ordinary case

Graded case

Involution case
Graded Involution case

On the asymptotics for x-graded Capelli identities

@ Giambruno, dos Santos and Vieira (2016) If A is a Pl-algebra,
i.e. satisfies an ordinary polynomial identity, then the sequence
{c$%2*)(A)} ps1 is exponentially bounded.
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@ Giambruno, dos Santos and Vieira (2016) If A is a Pl-algebra,
i.e. satisfies an ordinary polynomial identity, then the sequence
{c$%2*)(A)} ps1 is exponentially bounded.

e Gordienko (2013) If A is a finite dimensional Pl-algebra, then

expy, (A) = Iim 4 c,(,Zz’*)(A)

n—o0

exists and is a non-negative integer which is called the
x-graded exponent of the x-superalgebra A.
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@ Giambruno, dos Santos and Vieira (2016) If A is a Pl-algebra,
i.e. satisfies an ordinary polynomial identity, then the sequence

{c$%2*)(A)} ps1 is exponentially bounded.

e Gordienko (2013) If A is a finite dimensional Pl-algebra, then

expy, (A) = Iim 4 c,(,Zz’*)(A)

n—o0

exists and is a non-negative integer which is called the
x-graded exponent of the x-superalgebra A.

@ Giambruno, loppolo and La Mattina (2019) The existence of
the x-graded exponent is extended to any finitely generated
Pl-x-superalgebra.

Benanti, Valenti On the asymptotics for x-graded Capelli identities



Ordinary case

Graded case

Involution case
Graded Involution case

On the asymptotics for x-graded Capelli identities

e Gordienko (2013) If A is a finite dimensional simple
x-superalgebra, then

expy,(A) = dimrA.
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Problem. If A is a finite dimensional simple *-superalgebra, then

S (A) =7
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*_Graded Capelli Polynomials and their Asymptotics
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*_Graded Capelli Polynomials and their Asymptotics

Definition. We denote by
Capi2I v+, X], Capt2? Y, X],

CapZ2?)[ 2+, X] and Capi22™)[z—, X]

the m-th x-graded Capelli polynomial alternating in the symmetric
variables of degree zero y1+, ..., ¥, in the skew variables of degree

zero ¥y ,...,Ym, in the symmetric variables of degree one

+
z;,...,z} and in the skew variables of degree one z , ..., z,,,

respectively (xi,...,xm—1 are arbitrary variables).
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*_Graded Capelli Polynomials and their Asymptotics

Zz’*)[YJr X]= the set of 2™~ polynomials obtained by

deleting any subset of variables x; from Cap(Zz’*)[YJr, X] .

e Cap
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*

-Graded Capelli Polynomials and their Asymptotics

Zz’*)[YJr X]= the set of 2™~ polynomials obtained by

deleting any subset of variables x; from Cap(Zz’*)[YJr, X] .

e Cap

@ In a similar way

(71427

CapZ2My= X1, CaptZ2 |2+, X] and Cap22™ [z, X].
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*_Graded Capelli Polynomials and their Asymptotics

e Cap Zz’*)[YJr X]= the set of 2™~ polynomials obtained by
deleting any subset of variables x; from Cap(Zz’*)[YJr, X] .

@ In a similar way

CapZ2My= X1, CaptZ2 |2+, X] and Cap22™ [z, X].

o If Mt, M—, LT and L~ are natural numbers, then

(227*)
r/\/li,Li

denotes the T -ideal generated by ﬁp(zz’*)[Y+ X],
Cap Y=, X], Cap\ 22+, X] and CapL *)[z X,
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*_Graded Capelli Polynomials and their Asymptotics

o B. and Valenti (2021) If A= Al ® Ay ® A @ A{ is a finite
dimensional simple x-superalgebra with M* = dimAy* and
[* = dimA;*, then

expy, (M2 1o yq) = MT+M™+LH 417 = dimA = expj, (A)
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*_Graded Capelli Polynomials and their Asymptotics

Theorem(B. and Valenti (2021))

For suitable natural numbers M, M~ L*, L~ there exists a finite
dimensional simple x-superalgebra A such that

* Z fo *
Varzz(rswijl’l_iﬂ) = VBIZ2(A ® D),

where D is a finite dimensional *-superalgebra such that
expy, (D) < M+ L, with M= M+ + M~ and L= L" + L.
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Theorem(B. and Valenti (2021))

In particular
1) A= (My, t), if ME =10ED 4 0D ong g% — gy g > 1> 0;
2) A= (Mpp,s), if ME = h? and Lt = h(hF 1), h > 0;

)
3) A= (M, @ M exc), if ME = h? + /2 and LT =2hl, h > | > 0;
)

4) A= (M, + cM,,*) where (a+ cb)* = a* + cb?, if

Mt =[x =) - — g F = onledl) s

5) A= (M, + cM,,*) where (a+ cb)* = a° + cb°, if

Mt =1 =00t - — g F = aletl) s,

6) A= ((M,+ cM,) ® (M, + cM,), exc), if M* = L =n2 n> 0.
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-Graded Capelli Polynomials and their Asymptotics

Corollary (B. and Valenti (2021))

(Z2,%) (~(Z2,%) ~ ~(Z2)%) :
e M b 0 g ) = €0 (M (F), 2):

Lo, Lo * Zp %
T rnys1) = S8 (M (), 5);

T % Zp % Lox o
STy 1 anien) = 2 (M (F) @ My (F), exc));

cSI(rG2) L ) = o (Mo(F + cF) & My(F + cF)%, exc);
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*_Graded Capelli Polynomials and their Asymptotics

Corollary (B. and Valenti (2021))

|f/\4+:Li:w, M—:H:@,withn>0,then

K of3 L%
Cr(122, )(r(/\fdi_k)l?Li—&-l) ~ c,(7 2 )((M,,(F + cF), %))

where (a + cb)* = a* & cb’;

|fM+:Li:@, M*:L¢:@,Withn>0,then

Zy,* Lo % 7o %
SR, e y) = & (Ma(F + F), %)

where (a+ cb)* = a° & cb®.
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Thank Youll
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