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Background

e Quantum groups were independently introduced by Drinfeld!] and
Jimbo around 1985, commonly known as Drinfeld-Jimbo
presentation.

@ In Drinfeld-Jimbo framework, a quantum group is a g-deformation
U, (a) of the universal enveloping algebra U(a) of a Kac-Moody
algebra a.

[1] V.G. Drinfeld, Hopf algebras and the quantum Yang-Baxter equation, Dokl. Akad. Nauk SSSR 283 (5)
(1985) 1060-1064

[2] M. Jimbo, A g-difference analogue of U(g) and the Yang-Baxter equation, Lett. Math. Phys. 10 (1985)
63-69
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Background

@ Another construction[3 of the quantized enveloping algebra U, (a)
describes it as an associative algebra whose defining relations are
expressed in terms of a R-matrix R.

o This approach, known as the RTT presentation, naturally equips
U, (a) with the structure of a Hopf algebra. This presentation carries
a natural comultiplication, which is useful for studying tensor
products of representations.

@ The matrix R here is a solution of the following quantum
Yang-Baxter equation:

R12R13R23 — R23R13R12,
where R1?2 := R® 1, etc.
[3] N. Reshetikhin, L. Takhtadzhyan, L. Faddeev, Quantization of Lie groups and Lie algebras, Leningrad

Math. J. 1 (1990) 193-226
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Background

@ Among the major families of quantized enveloping algebras, two are especially
important: Yangians and quantum affine algebras.

@ In addition to the Drinfeld-Jimbo and RTT presentations, these algebras also
admit a third presentation in terms of Drinfeld currents!*.
@ The equivalence between Drinfeld and RTT presentations has been established for
several classical Lie types. Specifically, Ding and Frenkel® proved it for type A,
and Jing, Liu, and Molevl®"] extended this result to type B, C, D.
[4] V.G. Drinfeld, A new realization of Yangians and of quantum affine algebras, Dokl. Akad. Nauk SSSR
206 (1) (1987) 13-17
[5] J. Ding, I. B. Frenkel, Isomorphism of two realizations of quantum affine algebra, Comm. Math. Phys.
156 (2) (1993) 277-300
[6] N. Jing, M. Liu, A. Molev, Isomorphism between the R-matrix and Drinfeld presentations of quantum
affine algebra: type C, J. Math. Phys. 61 (3) (2020)
[7]1 N. Jing, M. Liu, A. Molev, Isomorphism between the R-matrix and Drinfeld presentations of quantum

affine algebra: types B and D, SIGMA. 16 (2020) 043
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Background

@ Although the Drinfeld presentation does not admit a comultiplication
of finite-sum type, it remains useful in representation-theoretic studies.

o Chari and Pressley® classified the finite-dimensional irreducible

representations of quantum affine algebras for type A using the
evaluation homomorphism

Uy (sln) — Ug(sly).

o In addition, Gow and Molev!!?) provided an alternative proof of these
results using the RTT presentation.
[8] V. Chari, A. Pressley, Quantum affine algebras. Comm. Math. Phys. 142 (2) (1991) 261-283
[9] V. Chari, A. Pressley, Small representations of quantum affine algebras. Lett. Math. Phys. 30 (2) (1994)
131-145

[10] L. Gow, A. Molev, Representations of twisted q-Yangians. Selecta Math. (N.S.) 16 (3) (2010) 439-499
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Background

@ As a super symmetric generalization of quantum groups, quantum superalgebras
were introduced as a powerful framework for constructing solutions to the
Zo-graded quantum Yang-Baxter equation.

@ The quantum superalgebra associated with the affine Lie superalgebra g/j\[mln,
known as the quantum affine general linear superalgebra U, (E{mm), has been
introduced via RTT presentation in several works: Fan-Hou-Shil*!l, Y.-Z.

Zhang*? H.F. Zhang®, and Jing-Li-Zhang!*¥l etc.

—

[11] H. Fan, B. Hou, K. Shi, Drinfeld constructions of the quantum affine superalgebra U, (gl(m|n)),

J. Math. Phys. 38 (1997) 411-433

[12] Y.-Z. Zhang, Comments on the Drinfeld realization of the quantum affine superalgebra Uy [gl(m|n))]
and its Hopf algebra structure, J. Phys. A 30 (1997) 8325-8335

[13] H. Zhang, RTT realization of quantum affine superalgebras and tensor products, Int. Math. Res. Not.
(2016) 1126-1157

[14] N. Jing, Z. Li, J. Zhang, Quantum Berezinian for quantum affine superalgebra Uq(gA[M‘N), Lett.
Math. Phys. 115 (4) (2025) 83
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Motivation

@ As known, 01-sequences are used to encode the parities of generators

of (affine) Lie superalgebras in gl,,,, where 0 indicates an even index
and 1 indicates an odd index.

@ Unlike semisimple Lie algebras, classical Lie superalgebras contain odd
roots, which means that not all Borel subalgebras are conjugate to
the standard one [16]

@ In fact, all the definitions of quantum affine general linear
superalgebra mentioned above are based on the standard 01-sequence

00---011---1.
S———

m times n times

[16] V.G. Kac, Lie superalgebras, Adv. Math. 26 (1977) 8-96
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Background

Motivation

o Nevertheless, for the supersymmetric analog of Yangian—namely,
super Yangian, extensive studies involving non-standard 01-sequences
are already available17:18:19,20,21]

@ While methods developed for standard 0l-sequences are often not
applicable to arbitrary choices of 01-sequences.

@ It is natural to study finite-dimensional irreducible representations of
the quantum affine general linear superalgebra U, (g[m|n7s) associated
with arbitrary parity sequences s.

[17] Y.-N. Peng, Parabolic presentations of the super Yangian Y (gl ) associated with arbitrary
01-sequences, Comm. Math. Phys. 346 (2016) 313-347

[18] A. Tsymbaliuk, Shuffle algebra realizations of type A super Yangians and quantum affine superalgebras
for all Cartan data, Lett. Math. Phys. 110 8 (2020) 2083-2111

[19] A. Molev, Odd reflections in the Yangian associated with gl(m|n), Lett. Math. Phys. 112 (2022) 15
[20] K. Lu, A note on odd reflections of super Yangian and Bethe ansatz, Lett. Math. Phys. 112 (2022) 29
[21] H. Chang, H. Hu, A note on the center of the super Yangian Y n (5), J. Algebra 633 (2023) 648-665
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Challenge and Objective

@ A major challenge lies in constructing the odd reflections for Uy (le‘n’s), which
are essential for studying its finite-dimensional irreducible representations.

@ Since this procedure is not practical for Drinfeld current generators, we use the
RTT presentation—an approach inspired by the work of Gow and Molev!'%??! on
quantum affine algebras and by studies on super Yangians in 1923,

@ The main goal of our work is to classify the finite-dimensional irreducible
representations of Uy (g[m‘n,s), which are isomorphic to the irreducible quotients
of tensor products of evaluation representations.

@ We also conjecture that every finite-dimensional irreducible representation is a

tensor product of evaluation representations.

[10] L. Gow, A. Molev, Representations of twisted q-Yangians. Selecta Math. (N.S.) 16 (3) (2010) 439-499
[19] A. Molev, Odd reflections in the Yangian associated with gl(m|n), Lett. Math. Phys. 112 (2022) 15
[22] A. Molev, V. N. Tolstoy, R.B. Zhang, On irreducibility of tensor products of evaluation modules for the
quantum affine algebra, J. Phys. A Math. Gen. 37 (6) (2004) 2385

[23] R. B. Zhang, The gl(M|N) Super Yangian and Its Finite-Dimensional Representations, Lett. Math.
Phys. 37 (1996) 419-434
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90y | and their quantization

01-Sequences

Definition 2.1

Consider m,n € Zy with N = m + n > 2. We define S(m|n) as the
set of all 01-sequences s = s182 - - - sy that contain exactly m 0Os and n 1s;
any sequence s € S(m|n) is called a parity sequence. The parity sequence

s is standard if

s=00---011---1.
S

m times n times

Introduce the following two functions on the index set
Is ={1,..., N} subject to a parity sequence s: for i € Ig,

‘| (_)7 if Si :07 d 15 if Si :07
1l = _ ;=
1, otherwise. ’ —1, otherwise.

H. Zhang (SHU) January 20, 2026
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90y | and their quantization

General linear Lie superalgebra

We work over the field of complex numbers C. Fix s € S(m|n), let

€1, €25 ---,eNs be the standard basis of Vs = C™"™ with parities
lei s| = |i| for all i € Is. The endomorphism ring End Vs acts on Vs via the
rule

Eijs(ens) = djkeis, 1,7,k € Is,

where E;; s with |Ejjs| = |i| + |j] is the elementary matrix.
Definition 2.2
The End Vs forms a Lie superalgebra endowed with the super-bracket

[Eijs, Eris] = 0jnEas — (—1)(liHljD(‘kH”D@'zEkj,s

for all 4,7, k,l € Is. In this sense, we refer to End Vs as the general linear
Lie superalgebra, denoted by gl,,,,, .

v
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Weight lattice and root lattice

@ Let b be the span of all diagonal matrices Ej; s, and denote hg as the
Cartan subalgebra of gs, consider the basis {€1,...,ens} of b} such
that 5i,s(Ejj,s) = 51']' for all ¢,5 € Is.

e We introduce a non-degenerate symmetric bilinear form (-|-) on b
defined by (81‘75‘6]'75) = dzfsz]

@ Fori e Ig\ {IN}, we define the simple roots by ;s 1= €is — €it1s,
then set Py := @z‘els Ze;s the weight lattice and
Qs = @ZEIS\{N} Za s the root lattice.

@ The systems of even and odd positive roots are given by

Of i={eis—gjs | 1<i<j<N and [i[+]j| =0},
O ={eis —ejs [1<i<j<N and [i| +[j] =1},

respectively.
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90y | and their quantization

Quantum general linear superalgebra

Let ¢ be not a root of unity and ¢; = q%
Definition 2.5 (Lin-Z 2025)

Given s € S(m|n), the corresponding quantum general linear superalgebra
Uy (8l n,s) (in its Drinfeld-Jimbo presentation) is an associative superalgebra. lts

generators are 1: L (i€ I3\ N) and k;té (a € I5), whose parities are defined as
|x =i+ + 1| and |kFL| = 0. The defining relations are given as follows,

ka,ski1 = kilka s — 1 ka skb s — kb,ska,57

ka Sx’b Skt;s = i(saslel s —Ei+1, s) j:s’
Eiskinl o — ki 2k
- i+1, , i+1,s
[‘rl—';’xi,s] = 0ij > _Z1S )
qi — 4q;
[‘rzz'l,:s7:c;'|?s] =0, if (ai s|a] s)
+ + +
I:wi,y [m’t S’xf S]Qz}q_ = 0) if
+ +
[[[xi—l,s;zz s}q,a H—ls dit1’ :|

H. Zhang (SHU)

(azs|als)7é0 {=1qi+1,

Oéi,s|ai,s) = 0

January 20, 2026
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al,, |n and their quantization

Quantum general linear superalgebra

Remark
We can characterize the classical limit of Uy(gl,,, |, s) analogously to how the
standard case is treated in (24, When ¢ — 1, U, (gl,,,,.s) coincides with the

universal enveloping superalgebra U(g[mm,s) which is obtained by the following
limiting processes:

—1
k:aas B ka,s - F
= Lqa,,s-

. + _ . — .
limg 12 = Eiiv1,s, limgia;g=FEit1s, limg

Qa—ch1

[24] R. B. Zhang, Finite-dimensional irreducible representations of the quantum supergroup Ug(gl(m/n)),

J. Math. Phys. 34(3) (1993) 1236-1254.
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R-matrix

Definition 2.3 (Lin-Z 2025)

For s € S(m|n), the (quantum) R-matrix R, of gl is defined by

mln,s

Rys = Zq;5ii Eiis ® Ejjs — Z(qj —q; ")Eijs ® Ejis € End V&2
iyJ

1<j

which covers the standard case given by H.F. Zhang[13].

Lemma 2.4 (Lin-Z 2025)

The R-matrix ﬁq,s is the Zs-graded solution of the following quantum Yang-Baxter
equation

512 513 523 523 513 512
ResRqsRas = RgsRqsRys- (3.7)

v

[13] H. Zhang, RTT realization of quantum affine superalgebras and tensor products, Int. Math. Res.
Not. (2016) 1126-1157

H. Zhang (SHU) January 20, 2026 15 /39



al,, |n and their quantization

Quantum general linear superalgebra

Definition 2.5 (Lin-Z 2025)

For s € S(m|n), the quantum general linear superalgebra U, (g[m|n,s) (inits RTT
presentation) is an associative superalgebra generated by ¢;; s and #;; s for
1 < i< j < N subject to the defining relations,
tiistiis = tisstiss = 1, fori € I, (3.8)
RETITE = TETIRE, (3.9)
ReTL TS = TETIRY, (3.10)
Rg?sTslfsz = TsszlRi?s: (3.11)
where the matrices T and T have the respective form
Ts = Z tiis @ Ejis, Ts = Z tijs @ Fijs.
INNAA Y IESAVAY
The parity of generators are given by [tjis| = |tij,s| = 3| + |]]. )
T S



Hopf superalgebra of U, (g[mm’s)

The superalgebra U, (g[m|n7s) possesses a Hopf superalgebra structure
endowed with the comultiplication defined as

AR(tjis) = D Sikkitiks Othis, AR(Eigs) = D Sikkglies © frjs
i<k i<k

(3.12)

where Sabsed = (_1)(|a|+|b\)(\c|+\d\) (a7 b’ c,de IS)

H. Zhang (SHU) January 20, 2026 17 /39



bn|n and their quantization

Hopf superalgebra isomorphism

Proposition 2.6

The assignment

7 —1y, .+
tiit1,s = (6 — q; )7 skiss

1y —
tiviis = — (¢ — @ kg Tig,

n -1
taa,s =t — ka,s

aa,s

extends to a Hopf superalgebra isomorphism ts : Uy(gl,,1n.s) = Ug(8linjns)-

H. Zhang (SHU) January 20, 2026
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Odd reflection

Fixs € S(m|n) and i € I\ {N}. Denote s’ = s} - -

’

a; = (-1)%.

Proposition 2.7: Part | (Lin-Z 2025)

sy = 04(s) and

There exists an isomorphism ;s : Ug(8l,ns) = Uq(8l,)n.¢) given by

! !
tits = ditiz1,it1,s’s  tirlitl,s = diyitise,
t 4 —diy / =1 t

ik,s = Si—1,i5i,i+19 Uit 1k’ T Skyi—13i,i41 Vg e Vit 14,8 Lik,s
! ! .
bit1, ks = —Si—1,is,it1dipatiks,  1f k<

/ d’ / —
is 7= Siigtsiiv2q " Thitls = Siiyrivetiististiivls,

! / .
tit1s = —Siittitt,itedipitis, f 12

tiks — tiks, in all remaining cases,

tit1,is > d; d’+1q

if 1>i+2,

zz—i—l s’t“ s’
if k<i—1,

H. Zhang (SHU)

January 20, 2026
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Odd reflection

Proposition 2.7: Part Il (Lin-Z 2025)
and

t, "t i 1T d),—2

tii,s — diti+l,i+17s/7 ti_;,_l’i_;’_l’s — di+1tii)s', ti,i+17s —q Ztii,s’ti+1,i,sl7

7 ! diqt, : At ot L i k<i—1
kiss F Sic1ai,ir10id lhitls’ — Ski1iii410kis biit sty g <i—1,
I / I . .

hyitl,s 7= —Si—1igip1this, I K <i—1,

y ! [, Ay / / — — i .

bils 7 Siigti,itedid Tt — Siigriveditivlis tis s, If 12042,
I / T . .

Lit1ls = —Siit1yit1,ipobins, If 1 Z21+2,

tris — tris, in all remaining cases,

where glllb;cd = (_1)(|a|+|b‘)(‘cl+‘d‘) (a’ b7 c7d c IS')-

If s contains a subsequence s;s;11 = 00 or 11, then f3; 5 is an automorphism
of Ug(al,1n.s): Otherwise, ;s is called an odd reflection.

H. Zhang (SHU) January 20, 2026 20 /39



Poincaré-Birkhoff-Witt basis

Using odd reflection, we can deduce the basis of U, (g[mm’s) from the
standard case.[?*]

Theorem 2.8 (Lin-Z 2025)
For any fixed s € S(m|n), the set of all ordered monomials
i )i biogbas  pbiois
thz llszz 225 "zlsttusXHtllzs2zzs "tifl,li,s
i€lg icls i€lg

with the exponents

Zy, if lil+1j1=0 and i #3,
A if Q=

forms a basis for Uy (gl,,j,,.6)-

[24] H. Lin, Y. Wang, H. Zhang, From quantum loop superalgebras to super Yangians.—J. Algebra 650

H. Zhang (SHU January 20, 2026 21/39
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Representations of Uq (81, |n,s)

Highest weight representation and Kac module

To simplify the notation, we always write gs = gl,,|,, s(= 8s(0) @ gs(1)) -

Definition 3.1

A representation V' is called a highest weight representation over U, (gs) if Vis
generated by a non-zero vector ( € V such that

{ij,sc =0, V1i<i< J <N,
tiisC = Ai¢, A € C\{0}.

Set A = (A1,...,An). The vector ¢ and the N-tuple A are referred to as the
maximal vector and the highest weight of V', respectively.

Let V4(A) be the f.d. irreducible representation of U, (gs(0)) with the highest
weight A. Define the Kac module Ks(A) by setting
fijs-Va(A) = 0.

The K¢(A) is f.d. with a unique irreducible quotient K(A). For any given A,
there exists a unique irreducible representation Ks(A) with highest weight A.

H. Zhang (SHU) January 20, 2026 22/39



Representations of Uq (81, |n,s)

Finite-dimentionality condition for standard s

Let VS(A) be the finite-dimensional irreducible representation of Uy, (g[m‘n,s(()))
with the highest weight A. Define the Kac module Ks(A) by setting

TijsVa(A) = 0.

The Ks(A) is finite-dimensional with a unique irreducible quotient Ks(A).
Let V5(A) be a highest weight irreducible representation U (9[m|n S) with highest

weight A. If s is standard, R.B. Zhang(®® showed that Vi(A) ~ Ks(A). That is to say,

Theorem 3.2
Let s be the standard parity sequence. The representation V5(A) is finite dimensional if
and only if there exist some positive integers ¢; (i # m) such that

61')\»;

L;
€it1Ait1 v

for some N-tuple € = (€1,...,en) (Ve € {£1}).

[25] R.B. Zhang, Finite-dimensional irreducible representations of the quantum supergroup Ug(gl(m/n)),
J. Math. Phys. 34 (3) (1993) 1236-1254
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Representations of Uq (81, |n,s)

Transition rules

Let s =s152--- sy € S(m|n), and let ¢ be the maximal vector of V5(A)
with highest weight A = (A1, A2, ..., AN).

Proposition 3.3 (Lin-Z 2025)

Consider i = 1,..., N — 1 such that the subsequence s;s;4+1 = 01 or 10.

As . .
(a) If the radio o # +1, then the representation V5(A) of Uq(g[mms) is

isomorphic to the representation Vs (A’) of Ug(gl,,(.0,s), Where

A=Ay MmN, @ N N2y - AN).

Ai . .
(b) If the radio 5 = £, then the representation Va(A) of Uy (gl)ns) is
i1

isomorphic to the representation Vs (A’) of Ug(gl,(n.0,s), Where

A, = ()\1, .. -7>\i—17>\i+1,>\i7)\i+2, ey )\N)

o

H. Zhang (SHU) January 20, 2026 24 /39



Representations of Uq (81, |n,s)

Transition rules

Based on these transition rules, we determine the finite-dimensionality of
Vs(A) with A = (\q, ..., An) via the following recursive steps:

(1) If s is standard, use Theor. 3.2; otherwise, go to step (2).
(2) If there exists 1 <i < N, £ <0 for s;s;+1 = 00 or 11 such that

)\i YA
= 44
Ait1 &
then V5(A) is infinite-dimensional; otherwise, go to step (3).

(3) Apply Prop. 3.3 for s;si+1 = 01 or 10, then set s’ := ;s and
A :=A’, and return to step (1).

H. Zhang (SHU) January 20, 2026 25/39



Uq (8l |n,s) and PBW basis
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Uq (8l |n,s) and PBW basis

Affine R-matrix

Definition 4.1 (Lin-Z 2025)
For s € S(m|n), the (quantum affine) R-matrix of gl,,,,, is defined by

Ros(u,v) = Rgsu— BRIPw with Po= Y (-1D)VE;s @ Ejis,
1,7€1s

which covers the standard case given by H.F. Zhang!!3.

Lemma 4.2 (Lin-Z 2025)

The R-matrix Ry s(u,v) is the Zy-graded solution of the following
quantum Yang-Baxter equation

12 13 23 23 13 12
Rys(u, )Ry s (u, w)Ry s (v, w) = Ry's(v, w)R s (u, w)Rys(u,v).  (5.1)

v

[13] H. Zhang, RTT realization of quantum affine superalgebras and tensor products, Int. Math. Res. Not.

(2016) 1126-1157
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Uq (8l |n,s) and PBW basis

Quantum affine general linear superalgebra

Definition 4.3 (Lin-Z 2025)

For s € S(m|n), the quantum affine general linear superalgebra U, (g/;\[m‘nys) is an
") #1) for i, j € I and r > 0 subject to the

associative superalgebra generated by
defining relations,

ij,s' Vij,s

tO =79 —0, if 1<i<j<N,

ij,8 ij,8
tiatis = Toatiie =1, if i € I,

Rise(u, 0) T3 ()T (v) = Tf(v)Tsl(U)R23 (u,v),
Ras(u, ) T3 (w) T3 (v) = T3 (0) T3 ()R (u, v),
Raws(u, ) T3 (TE (v) = T2 () T3 (w)Rgs (u, v).

E;L| = |&7,] =il + ] and

= 3 tie(w) @ Eije with tiga(u) =Yt u"

1,j€Ig r=>0

=Y G ®Eijs with fa(u)=> B

i,j€1s r>0

H. Zhang (SHU) January 20, 2026

where the parities |t

(5.2)
(5.3)
(5.4)
(5.5)
(5.6)
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Uq (8 |n,s) and PBW basis
Poincaré-Birkhoff-Witt basis

Theorem 4.4 (Lin-Z 2025)

Let Bs be the set of all ordered monomials

ﬁ ﬁ {(t(o) )bi,i+k,0 (t(-l.) )bi,i+k,1 ({('1.) )Bi,fH»k,,l }
i,i+k,s i,i+k,s i,i+k,s

1-N<k<1 1—k<i<N

—d (0) 1,%,0 —(O) i,1,0 (1) %,1,0 _(1> i,1,1
X H { (tw s) (tu s) (tu s) (tu s) T }

1<i<N

b . b, - b .
%O) i,i+k,0 (1) i,i4+k,1 %1) i,i+k,1
X H H { ( i H»k,s) (ti,i+k,s) (ti,iJrk,s) e

1<k<N -1 1<i<k
with the exponents
biv]v B’L]T €Z+7 if |/L|+|.7| :67
b 1,5,7 B 7,7 € {07 1}7 If |7’| + |.7| = L
biio X biio=0 foricIs.

Then the monomial set Bs forms an ordered basis of U, (;T[mln,s).

}

e v = = =

H. Zhang (SHU) January 20, 2026
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Representations of Ug (a1, )

Highest weight representation

Definition 5.1

A representation V is called a highest weight representation over U, (gA[mm’s) if Vis
generated by a non-zero vector ¢ € V such that

tijys(u)(: = ﬂjys(u)g = 0, for 1 <i < j < N,
tins(u)C = Xi(u)C,  Tus(u)C = Ni(u)¢,  for i€ I,

where \;(u), \i(u) are the formal power series given by

Ai(w) =" Aw X(w) = DA
r=0 r=0

for all coefficients A A" € C and A/PX(”) =1 (i € I,)). Set the N-tuples
Aw) = On(w), o An(@),  Mu) = (), Ja(w).

The vector ¢ and the pair (A(u); A(u)) are referred to as the maximal vector and the
highest weights of V', respectively.

v
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Highest weight representation

Proposition 5.2 (Lin-Z 2025)

Every finite-dimensional irreducible representation for U, (gA[mm,s) is a highest
weight representation.

For any pair (A(u); A(u)) with )5.0)}50) =1 (i € I5), there exists a
non-trivial Verma module M (A(u); A(u)) which is defined as a quotient of
Ug(l1n,s) by the left ideal generated by all coefficients of

Then M (A(u); A(u)) is a representation of Uq(GA[mm,s) with highest weight
(A(w); M(u)). It is indecomposable and has a unique irreducible quotient

V (A(u); M(u)). Moreover, for given weights A(u) and A(u), up to isomorphism,
there is a unique highest weight irreducible representation V (\(u); A(u)).
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Evaluation homomorphism

Proposition 5.3 (Lin-Z 2025)

For any a € C\ {0} and s € S(m|n), there exists a surjective
homomorphism of superalgebras

€Vqas - Uq (g[m\n,s) — Uq (g[m|n,s)

such that

Ts(u) — Tg — Tsa ‘u™t, Ts(u) — Ty — Tsau.

Proposition 5.3 is a generalization of Proposition 3.3(2) in13] to
arbitrary parity sequences. The map ev, ¢ serves as such an evaluation
homomorphism for U, (g[m‘ms).

[13] H. Zhang, RTT realization of quantum affine superalgebras and tensor products, Int. Math. Res.
Not. (2016) 1126-1157
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Evaluation representation

Let Vs(M) be an irreducible representation for Uy (g[m‘ms) with highest weight
M= (p1,...,un), foreach p; € C\{0}.

The evaluation representation Vg (M) of Uy (é\[nLhL,s) is defined as the pullback of
Vs(M) via ev, s. Consequently, the representation V; ¢(M) is the irreducible highest
weight representation of Ug(gl,,,, ) With highest weights (u(u); fi(u)) given by

_ 1 -1 _ 1
piu) = p; ' — paa”uT, fii(u) = pi — p; tau,

,U,(’I,L) = (/-l’l(u)7/j“2(u)7 cee ,/_,LN(U)), /](’LL) = (ﬁl(u)aﬂQ(u)7 s 7/-7’N(u))'
If Vs(M) is finite-dimensional, there exists a series of integers ¢;; > 0

(Ji| + |j| = 0) such that :\L = :I:qfi'iJr#(i'j) by Corollary 3.3. It follows that
J

i) _ st Pale ) Ra(u)

jlu) Pij(u) fj(u)’

=

where

P (U) = (1 - /L;2au) (1 — q;2u;2au) ce (1 - qi2(eij+#(i’j)71)p,f2au) .

i J
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Finite-dimentionality condition for standard s

Theorem 5.4 (Lin-Z 2025)

Let s be the standard parity sequence. Consider the N-tuples

Aw) = (Aa(u), A2 (u), -, Av (W), A(w) = (A (u), A2 (u), . .., A (u))
for each series \;(u), \;(u) satisfying AEO)S\Z(-O) =1 (i € Is). The irreducible highest
weight representation Va(A(u); A(u)) of U, (g[m‘n’s) is finite-dimensional if and only if

there exist a series of polynomials P;(u) € 1+ uC[u] (i # m, N), and Qum(u), Qm (v)
with the products of the constant term and the leading coefficient equal to 1, such that

chi()  aegpiw Pilew) _ edi(w)

€iv1dit1(u) Pi(u) €it1Ai+1(u)

for some €;, ;41 € {£1}, and
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General cases

Let Vo(M®) (k= 1,...,1) be the finite-dimensional representation of

Uy (g[mms) with highest weight M(*) = (ugk), e ,,ug\’;)). Regard the tensor
product

Va1,S(M(1)) ® Vaz,S(M(Q)) ® Vaz,S(M(l))v ar, # 0, (6.1)
as a representation of U, (é\[m|n,s)'

Conjecture 5.5 (Lin-Z 2025)

Every finite-dimensional irreducible representation of Uy (gl,,, s) is a tensor
product of evaluation representations.
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Representations of Uy (g1, )

General cases

Now we only checked it for the special case (m,n) = (1, 1).
Theorem 5.6 (Lin-Z 2025)

The representation (6.1) of U, (5[1‘175) is irreducible if condition

a; M2 “2
Gi 4 ;2 and ;’1 for each pair (i,7) (6.2)
a; K1 Hj,2

holds. Moreover, every finite-dimensional irreducible representation is isomorphic
to a tensor product of evaluation representations with (6.1) satisfying (6.2).
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Transition rules

Consider i € I such that s;s;41 = 01 or 10. Let A;(u), Ai+1(u) be the formal
series

N(w) = (M) =APu ) ()T = AP
M) = (A0 =) M) - (A0 = 0) )
such that for a certain £k =0,...,1,
AN £ 41 forall rs =1,k
AN e (1) forall r=k+1,...,1
Proposition 5.7: Part | (Lin-Z 2025)

If the representation Va(\(u); A(u)) of U, (gA[m‘n,s) is isomorphic to the irreducible

quotient of the tensor product (6.1), then V,,(s)(A(u)’; A(u)’) of Ug (QA[m\n,ai(s)) is
finite-dimensional. Here
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Transition rules

Proposition 5.7: Part Il (Lin-Z 2025)

with
X = (a0 =g AT ) (@) T =i A
(A& = A D) - (AEQI A,
Noan@w) = (@O0 =g M) - (6O =g A
(()\gk+1)) )\(kJrl) *1) (A(l) )\(l) *1)

Ni(w) = (a7 M = aOG) ) - (6 A - 6B )
(AT = ) ) - (A - ) M)

Na(w) = (@AY = a0O) ) - (62 = () )

(A = D) ) (A = ) )

p(u) = Ap(u), Xp(u) =Ap(u), p#iitl.

H. Zhang (SHU) January 20, 2026 37/39




Representations of Ug (g, )

Transition rules

Prop. 5.7 allows us to determine the finite-dimensionality condition
for Vs(A(u); A(u)), which is isomorphic to the irreducible quotient of a
tensor product of evaluation representations.

(1) If s is standard, use Theor. 5.4; otherwise, go to step (2).

(2) If there do not exist some polynomial P;(u) such that one of the
identities

= 44 . = —
i Pi(w) A

deg Py Pilg?u)  Ni(u)
1

(
is not satisfied for s;s;11 = 00 or 11, then Vs(A(u); A(u)) is
infinite-dimensional; otherwise, go to step (3).
(3) Apply Prop. 5.7 for s;s;+1 = 01 or 10, then set s’ := o;s and

(A(u); Au)) := (N (u); N(u)), and return to step (1).
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Thank for your attention!

H. Zhang (SHU) January 20, 2026 39/39



	Contents
	Background
	glm|n and their quantization
	Representations of Uq(to.glm|n,s)to.
	Uq(to.gl"0362glm|n,s)to. and PBW basis
	Representations of Uq(to.gl"0362glm|n,s)to.

