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1. Introduction

Quantum superalgebras, as quantum deformations of the universal enveloping algebras of Lie
superalgebras, represent one of the most significant generalizations of Drinfeld—Jimbo quantum
groups. Tolstoy [1] provided explicit constructions of quantum superalgebras associated with
Kac—Moody superalgebras possessing symmetrizable Cartan matrices. Since then, their algebraic
structures and representations have been investigated in various contexts; see, for instance, [2—6].

Among these, the quantum superalgebra U,(osp(1, 2n)) was introduced in [7]. It is closely related
to the quantum algebra U,(so(2n + 1)). In the case when n = 1, the algebra U,(osp(1,2)) has been
extensively studied in [8—11], where finite-dimensional representations, the center, and the Harish—
Chandra homomorphism were determined. More recently, Sun, Wang, and Yang [12] constructed a
quantum algebra U,(osp(1, 2, ¢)), established the Harish-Chandra homomorphism when ¢ is not a root
of unity, and classified all simple modules up to isomorphism for an arbitrary parameter q.

The theory of quantum groups has been generalized to the two-parameter and multi-parameter
settings. Benkart and Witherspoon [13] initiated a systematic study of two-parameter quantum
enveloping algebras for the general and special linear Lie algebras, further analyzed
finite-dimensional representations in [14], and proved complete reducibility of weight modules when
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rs~! is not a root of unity. Subsequently, the definitions of two-parameter quantum groups of types B,

C, and D were introduced in [15], where the Drinfel’d double was also established. The cases for
exceptional types E and G, were treated in [16, 17], respectively.

Restricted two-parameter quantum groups u,(g), where g is a finite-dimensional semisimple Lie
algebra at roots of unity, have attracted considerable attention. Benkart and Witherspoon [18]
introduced the restricted quantum group u,(sl,) of type A, and analogous constructions for other
finite types were developed in [19-23]. In [24], Hu and Xu classified and enumerated the
isomorphism classes of simple modules over u, 4(g), assuming r and s are primitive roots of unity of
orders d and d’, respectively.

The two-parameter quantum superalgebra U, (osp(l,2)) was introduced in [25]. It is a
generalization of the one-parameter quantum superalgebra U,(osp(l,2)), where the parameter g is
replaced by two parameters r and s, with ¢ = (rs™!)!/2. In [26], various algebraic relations involving
the Casimir operator, the Scasimir operator, and powers of generators were studied. However, the
finite-dimensional representation theory of U, ;(osp(1,2)), particularly in the case at the root of unity,
has not been well developed. This is mainly due to the more complicated algebraic structure caused
by the two parameters. This gap led us to investigate the finite-dimensional simple modules of
U..,(osp(1,2)) and its restricted form U, (osp(1,2)) when g = (rs~')"/ is a root of unity. Our results
extend the known classification theorems from the one-parameter case to the two-parameter setting
and complete the finite-dimensional representation theory of U, ;(osp(1,2)) at roots of unity.

This paper is organized as follows. In Section 2, we recall the definition and some basic properties
of the two-parameter quantum superalgebra U, ;(osp(1,2)). In Section 3, by analyzing the Scasimir
operator and the relations among generators, we classify all finite-dimensional simple modules of
U, (osp(1,2)) up to isomorphism under the assumption that ¢ = (rs~')!/2 is a primitive /-th root of
unity. In Section 4, we define the restricted quantum superalgebra U, (osp(1,2)) and provide a
simplified classification of its finite-dimensional simple modules.

2. Preliminaries

First, we introduce some notations.
Let m be an integer and let v € K, where K is a field and v # 0,+1. We define the quantum

integer [m], as
VA Ve 1

[ml, = —— =v +U"
v—uT

+ U—m+3 + U—m+1

Let r, s be generic with 7% # s and ¢ = (rs™)?, ¢ = —¢, and = (r? + s2)(r — s).
In the following, we always assume that g is a primitive /-th-root of unity (/ > 2), and

3 {l, if [ is even; - {l if / is twice an odd integer;

o 5’ . .1
21, 1ifl1is odd; L, otherwise.

It is easy to see that L is always even, g* = 1, and [L], = 0. Also, [I'], = 0 and —q is the I’-th root of
unity.

The two-parameter quantum superalgebra U, ;(osp(1, 2)) is the unital associative algebra generated
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by E, F, w*!, w*! and subject to the following relations [26]:

ww = (U,(,(), (,()(.U_l — w—lw =1= w/w/—l — CU,_]CL)’,
wEw™' =gE, WEw ™' =q'E,
wFw™ =¢'F, w'Fw™" =gF, and (2.2)
EF+FE=2"%
r—=s

Note that the quantum superalgebra U,(osp(1,2,¢)) in [12] is a special case of U, (osp(1,2)), where
w’ = w™'¢" and ¢ is an invertible element that commutes with w, w ™!, E, F.
The Scasimir operator S, ; is
Sis = rw-— st — nFE,

where 1 = (r% + s%)(r — 5). It is straightforward to check that
S.sF=-FS,;, S,;E=-ES,;, S, ,w=wS,, andS, " ='S,;.

Sett = 4/gi and
'w—t™"w

r—=s

[w; s m]; =

For m,n € N, it is straightforward to see that

EF™ = (_1)mFmE + (_l)m—lFm—l (((le))_rf: 11(1) _ (qc;,)m_—l lw,) (r _ S)_]
and N, -
FE" = (=1)"E"F + (-1)"'E""! (((;{))_1 __ 11 w— (‘lq), - I 1w,) (r— 5,

which can be written as
EF" = (-1)"F"E + (-1)" ' [m],F" [w; o'; 1 — m], (2.3)
and
FE" = (=1)"E"F + (-1)""'[m},E" '[w; s m — 1],. (2.4)
Let us review the structure of the center of U, ;(osp(1, 2)).
Theorem 2.1. [26] When rs~" is a root of unity, the center of U, s(osp(1,2)) contains
Clww’, Sis, W, W FY + Clww), Sis, w0 E.

(1) If lis odd, this is the center of the algebra.
(2) If L is even, the center is the free module on

+1 +1
C[ww’,Sis,wil,w’+ ,FH + C[ww’,Sis,wil,w’+ ,EN

. . 1 1
with basis 1, w28, W28 ,.
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3. Representations of the quantum superalgebra

Recall that g = (rs™))? is an [-primitive root of unity, ¢’ = —¢, and

1 1

S,s=rw-s2w —nFE,
where 7 = (r% + s%)(r - 9).

Lemma 3.1. Keeping the notations above, there is no finite-dimensional simple U, ;(osp(1, 2))-module
of dimension greater than L.

Proof. Let V be a finite-dimensional U, ;(osp(1, 2))-module with dim V > L. We claim that there exists
a nonzero submodule of V whose dimension is at most L.

To see the claim, we consider two cases in the following.

If [ is even, then the elements Sis, w%Sm, w’%Sm, EL, and F" belong to the center of U, (osp(1,2)).
Therefore, the operators w, «’, w?S rss w’%S rss S is, EL, and F* mutually commute.

If [ is odd, then the elements S7, E*, and F* are central in U,,(osp(1, 2)), and again w, o', S}, E*,
and F* mutually commute.

In both cases, there exists a common nonzero eigenvector v € V such that
wv=2Av, wv=2Av, Ev=ay, S,sv=bv, and Ftv = av

for some scalars A, A, a, b, @ € K, where b is determined by A, A’, a, and a.
Case 1. Suppose Fv = 0, then there exists an integer 0 < m < L such that F™v # 0 but F"*'v = 0.
Replacing v by F'v, we may assume that F'v = 0 without loss of generality. Now we consider the
subspace

V' = span{v, Ev, ..., EF"v).

We claim that V' is a U, ;(osp(1, 2))-submodule of V.

To verify this, it suffices to check that V” is invariant under the actions of the generators E, F, w, w'.
The invariance under w, w’ and E is clear: Since the operators w and «w’ act as scalars on v, they preserve
each E*v, and hence V’; it m < L—1, then E(E™v) = E™'v € V' and E(EX"'v) = Efv = av € V'. Now,
it remains to show that V’ is invariant under F. Recall the relation (2.4). Using Fv = 0, we compute
form >0

FE™ = (-1)"E"Fv + (-1)" ' [m],E" ' [w; ' ;m — 1],y
Ly B Ly
r—s

= (—l)m_l[M]z( )E’"‘lv eV.

Thus, F preserves V', and V' is indeed a submodule.
Case 2. Suppose FLv = av # 0 for some « # 0. Define the subspace

V' = span{v, Fv,..., F-"ly}.

We claim that V’ is a submodule. Again, it suffices to check invariance under E, F, w, «'’. Indeed, it is
obvious that V’ is stable under the action of w, &’ and F. To see that V’ is stable under the action of E,
we recall that

S,s= Flw—siw — nFE,
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where 7 = (r + 52)(r — 5). Note that S, ,FL'v = (=1)- ' FL1S, v = (= 1) 'bFL!y, and we get that
Ev=a'EFty =" (EF)F" 'y

— 1
:a_l (0) “ ——(l"é(x)—séw/_sr,s))FL_lv

r—=s n
— (a/—l,y) FL—lv’
where L -
B N ey |
y = q q _(r%ql—L/l_ S%qL—u/ + (_l)Lb)
r—s n
_1 Loi-Ly L 119
== (s2¢" A= rig"' X - b) (3.1)
n
1
= —(r%/l— ST —b)
n
That is,

b=ril—si}t — nap,
where 8 = o !y. Forany 0 <m < L — 1, we have

EF™Y = (=1)"[m + 1],F"[w; " —m],y + (=1)" "' F" ' Ey
A=A
= (=" ([m + 1=y P,
r—=s
This implies that V' is stable under the action of E.
This completes the proof. O

Recall that ¢ is a primitive /-th root of unity with / > 2.
(1) Let V, 1, be a vector space with basis vy, ..., v, with the convention that v, = vo. We define
the action of U, ;(osp(1,2)) on V, v, by

Wy = ¢ "Wy Wy =q " AV,
_ L_l/l ’ _ I—L/l/

wvr-1 =¢ Vi-1, WVi-1=¢ Vi-1,

Ev, =vua, Eviop =av,

" -t

Fvpe = (=1)"[m + 111( —

)vm, and Fvy=0,
where 0 <m < L - 1.

We claim that V, y, is an L-dimensional U, ;(osp(1,2))-module. Indeed, we observe that the basis
of Vyv. can be written as vo, Evy, ..., EL"'vy. Then the module structure follows directly from
Lemma 3.1 (Casel). If [ is odd and A’ = g'A, Viv. has a proper
submodule {vy + v;,v{ + vi41,..., V-1 + vy} of dimension [. Otherwise, V, , of dimension L is
simple fora # 0 if lisevenor I’ # g~ 'A.

(2) Let Vyyop be an L-dimensional vector space with the basis {vo,vi,...,v;_1}. The action of
U, s(osp(1,2)) on V, v o4 is given by

Wy =q "Wy, W, =q4"Avy,
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1-L ’ L-1 4y,
wvi.1=q A, v =q Avig,
"A—-t"v

Evp =(=D" ([m + 1], - aﬂ) Vi,  Evo=pvi-,

Fv, =v,.1, and Fv;_; =av

forO<m< L-1.

We claim that V, y .4 is an L-dimensional U, (osp(1,2))-module. Indeed, we observe that the
basis of V, v,z can be written as vy, Fv, ..., F L=1yy. Then the module structure follows directly

A=A

from Lemma 3.1 (Case 2). If [ is odd and o = — 32
o g+ Dlr=s) =70
{vo+vi,vi + Vi1, ..., v + v} of dimension I. Otherwise, V, v 4 of dimension L is simple for @ # 0

gl— A
(g+D(r—-s)" . , ,

(3) Let V, 1+, be an n-dimensional vector space with basis {vy,vy,...,v,—1}. The action of the
quantum superalgebra U, ;(osp(1,2)) on V, 1, 1s defined as follows:

Var.ep has a proper submodule

if [ is even or af3 #

WV =q "Wy WV =G " A vy,
—n+1 ’ n—1 7

W1 =q T Ay, WV =g A,

A=

r—=s

(3.2)

Evy = (=D" ([m + 1] )vm, Evy =0,

Fvy=vu4, and Fv, ;=0

forO0 <m<n—-1,wheren=10and A’ # (¢)*'Aforall 1 <i<l'—-lorA =(q¢)" ! Aforl <n<l-1.
We claim that V, i, is an n-dimensional U, ;(osp(1, 2))-module. Indeed, we set

wvy = vy, W'vg=Avy, S,vo=bvy, Evg=0, F'vg=0, and F"vg=v, (0<m<n).

So, we can establish the module structure as stated in Eq (3.2). Note that if » — 1 > ', this module is
not simple since vy, ..., V,_; span a proper submodule.
Now we determine when V), , , is simple for n < [’. First, since

’

EFv,  +FEv, = 2-%, |
r—s
we get that
~ f_n+1/l _ ln_l/l/
=1y l[n]t(—) =0, (3.3)
r—s
which implies either 7" = 1 or I’ = r>"*2A. Therefore,
n=0 or A=(G)"'A (3.4)

Moreover, the vector v,_; is an eigenvector of w, " and S, and Fv,_; = 0. According to [26], the
algebra U, ,(osp(1,2)) is a T-module with basis 1, F, E, F2, E?, ..., where T = C[S ,.;, w*!, w*']. This
implies that acting with powers of E on v,_; generates a submodule. Hence, V, v, is simple if and only
if E""'v,_; # 0, or equivalently, F"'E""'y,_; # 0.
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By [26, Proposition 2.2], we have
n-2 1 l
(S rs = (@) rrw+ (Q')_isfw') = e(m)(-n)"'F"'E",
i=0
where
I, n=0orl (mod4);
s(n) =
-1, n=2o0r3 (mod 4).

Thus, the nonvanishing of F"~'E"!y,_; reduces to checking that
n—1
. 1 1 .
[ [«@y - 1(rg"1+s2q'q)"x) % 0. (3.5)
i=1

Combining this with the condition (3.4), we conclude that V, y, is a simple U, ;(osp(1, 2))-module if
and only if either 2’ = (¢)™ ! Afor1 <n<l'—lorn=1 with A’ # (¢)"'Aforall 1 <i<l'—1. We
denote the corresponding simple module by V, i .

We have the following theorem.

Theorem 3.1. Finite-dimensional simple modules of U, (osp(1,2)) up to isomorphism are the
following lists:

(1) Viya witha # 0 of dimension L, if Lis even or ' # ¢~ A;
(2) Vov.awitha # 0 of dimension 1, if lis odd and X' = g~ A;

A=A
(3) Viwaepwitha # 0 of dimension L, if | is even or afp # q—;
@+ D=9
(4) Viwapwitha # 0 of dimension I, if l is odd and aff = q;;
(g + D(r—1s)

(5) Vi of dimension n, where n is determined by weights A, I and

(1) ¥ =(@)™"™Aforl<n<l -1;
2)n=Uand X # (¢) ' Aforalll <i<l' —1.

Proof. Let V be a finite-dimensional simple module over U, ;(osp(1,2)). By Lemma 3.1, we see that
the dimension of any simple U, ;(osp(1, 2))-module is less than or equal to L.

Now suppose that V' is a simple U, ;(osp(1, 2))-module withdimV =m < L.

From the proof of Case 1 in Lemma 3.1, we see that V has a basis {vo, vy, ..., V,_1}, and the actions
of the generators are given as follows:

wvi =g Av,, Wvi=q v,
WOt = @ Wity WVt = g " AV,
Evi=vi1, Evp €V,

A=t

Fvi = (=D7Ti+ 1],( )v,-, and Fvy=0

forO<i<m-1.
Let Evm_l = ZOSjSm—l a;v;.
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e Suppose Ev,,_; = 0 and set

Yo = Vit Y1 = FYo, oy ymo1 = F™ 0.
By the actions of w, o', F, E, we have
wyi = q"'py W'y =gy,
WYt = ¢ Wty OVt = 4" W Y,
Eyin = (—1)i([i + 1]:%)% and Ey, =0,
Fyi =y, and Fy, =0,

where u = ¢" ', W’ = ¢ ™A for 0 < i < m — 1. By similar arguments from Eq (3.3) to Eq (3.5), we
obtain thatm = I’ and A’ # (¢’)"'Aforall 1 < j <l —1lor A = (¢)™ ' Afor1 <m <! — 1. In these
cases, the simple modules V can be identified as V,_y .

e Suppose Ev,,_; # 0. We now consider two cases:

(1) Assume m < L. Since wEv,,_; = q"AEVv,,_1, we have

A Z qajv;=q"1 Z ay. (3.6)

0<j<m—1 0<j<m—1

Hence, there exists some j such that ¢"~/ = 1. Moreover, the relation

w—w
EFv, 1+ FEv,_| = V-1
r—s
must hold. Thus, we obtain m = [ (this occurs only when [ is odd and A’ = g~'2), that is, Ev,_; = av,.

In this case, we obtain a simple U, (osp(1,2))-module of dimension /, denoted by V, 1 ,, with the
following actions:

wv; =q'Av;, W'vi=q'Av,
— 4/ / — gy
wvi-1 =q Vi-1, WV =(q Vi-1,
Evi=viy, Eviy=avy (a#0),
FA—t7

Fvi :(—1)i[i+1],( )v,., and Fy, =0,

where 0 <i</—1land A’ = g~'A.
(2) If m = L, then by Lemma 3.1, V has a basis {vy, vy, ...,v,-1}, and the following relations hold:

wv; =q'Av, wv;=q A
L-1 ’ —L+1 yr

w1 =q A, Wy =¢q Avii,
Evi=vi1, Evp =aw,

—

Fviy = (<1)Ti + 11,(“—

)v,-, and Fvyg=0
r—s
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forO<i<L-1.
Assume that F'v; # 0 forall 1 <i < L — 1, which implies that 2" # (¢))"'A. In this case, we can
choose a new basis

o=vit, yi1 = Fyo, ..., yi1 = F¥y)

and
WY = UG " Yy OV =1 G Vs EVim = KnYm—1>  FYm = Ym+1, and Fy;_; =0,

where u = ¢" 'A # 0,1/ = ¢" A # 0and k,, #0for0 <m < L—1. Let v = Yy @iy # 0, where
a; # 0. Then
W= > ap'qly;
0<i<L-1

By choosing suitable values of j, we can express each y; as a linear combination of the vectors w’ - v
using Cramer’s rule and the nonvanishing of the Vandermonde determinant. In particular, y, can be
generated by v over Klw*!, w*!']. Since y, generates the entire module V, ;, under the action of
U, (osp(1,2)), it follows that v also generates V, ,. Moreover, this holds for any nonzero vector
v € Vo r.a- We conclude that V, y, has no nontrivial submodules. Therefore, V, v, = U, (osp(1,2)) - v
is a simple module.

Next, if Fv; = 0 forsome 1 <i < L -1 withi # [, then I’ = (¢’)'""'A. In this case, the module
Vix.q remains simple by arguments analogous to the above. Note that if L = 2/ where [ is odd and
A’ =g 'A, then V is not simple since {vo+v;, Vi + Vi11, ..., V-1 + V.1 } spans a proper simple submodule
of dimension /.

Consequently, Vv, with a # 0 is a simple module of dimension /if / is odd and A’ = ¢~' A, and of
dimension L otherwise.

Recall the proof of Case 2 in Lemma 3.1. If FXv = av for some a # 0, then V is spanned by the
linearly independent vectors v, Fv,. .., Ft='v. Let vy = v and v,, = F"v, for 0 < m < L — 1. Then

WV = q "Wy WOV =q"Vvn, E"vg=avy, and Fyv,_; = av

for some scalars 4, ', a, @ € K.
We see that

Evy = @ 'EF*vy = a (EF)F 1y,

—w 1
:a‘l(w “ ——(r%w—siw’—S,,s))FL_lvo
r—s ng

— (a—l,y) FL—lvO
= (0’_17’) V-1,
where 8 = a !y, so that y = a3, and 1 is as defined in (3.1). For any 0 < m < L — 1, we have

EF™ Yy = (=D)"[m + 1],F"[w; o; —m]vo + (=)™ F™ 1 Ey,
A=Y

= (_1)m ([m + 1]ITS - FmV().
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Thus, the actions of the generators on the basis vectors v,, = F"'v are given by

Wy =q "Wy, W, =qg"Av,,
wv o =q vy, Wvi = ¢ v,
r"mA—-1"A
Evp = (D" [m+ l]t? —af|vm, Evo=pvii,

Fv, =v,.1, and Fv;_; =av

A=A
for0O <m < L-1. If L = 2] where [ is odd and of8 = (fl)—()’ then V is not simple since
q r—s
{vo + vi,vi + Vi41,...,Vi-1 + v.—1} spans a proper simple submodule of dimension /. Otherwise, the
module V, v,z 1s simple by analogous arguments.
The proof is finished. O

4. Representations of the restricted quantum superalgebra

First, we give the definition of the restricted quantum superalgebra ﬁm(osp(l, 2)).

Definition 4.1. The restricted quantum superalgebra U, (osp(1,2)) is the associative unital algebra
generated by w*, w'*, E, F, subject to the relations in (2.2) and the additional conditions

w'=1, w"=1, E"=0, and F* =0,
where g = (rs™")'/? and L is defined in (2.1).
Proposition 4.1. The set {F'E/w*w"|0 < i, j < L, k,1 € Z;} is a basis of U, 4(osp(1,2)).
Proof. Similar to the proof of [26, Proposition 2.3], it can be easily obtained. O

Let V be a nonzero Um(osp(l, 2))-module with dimension greater than L. There exists a nonzero
vector v € V such that
wv=Ay, Wv=Av, Elv=0,and Flv=0

for some scalars 4, " € K.

Since w’ = 1, we have AL = 1, A’ = 1, s0 A, A’ are primitive L-th roots of unity. Since FX = 0, the
operator F is nilpotent. Thus, without loss of generality, we can choose v # 0 such that Fv = 0. Now
consider the subspace

V' = span{v, Ev, E*v,...,EF"1y).

Since EL = 0, we get that EXv = 0, and hence dim V' < L.
We claim that V’ is invariant under the actions of all generators. For 0 < m < L, we have

E(E™)=E™ v eV, wE"™W=q¢"AE"veV, andWw'E"™v=qg"VE"veV.
Moreover, we have
FE™y = ((—1)’”E’"F + (=1 ], E"  w; 'y m - 1]t) v
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lm_l/l _ tl—m/i/

)Em_lv evV.
r—s

= (—1)m_1[m]t(

Thus, V' isa U,,s(osp(l, 2))-submodule of V, and its dimension is at most L.
Therefore, there is no finite dimensional simple U, ;(osp(1, 2)) of dimension greater than L.

Theorem 4.1. The finite-dimensional simple U,,S(osp(1,2))-m0dule up to isomorphism is V., of
dimension n < l', where n is determined by weights A, " and

(1) X =(q)"™ Afor 1 <n <l -1, where Adis a primitive L-th root of unity;
2)n=Uand X' # (¢)* ' Aforall 1 <i <l —1, where A, A’ are primitive L-th roots of unity.

Proof. Let V be a finite-dimensional simple ﬁm(osp(l, 2))-module of dimension n < L, with a basis
Vo, Vis ooty Vnt )
Since FL' =0, we may assume that Fvy = 0 without loss of generality, and the actions are as follows:

Wy =q" AWy, Wv,=q"Av, for 0<m<n-1,
Ev,=v,,q for0<m<n-1, Ev, €Y,
"A—t"A

)vm for O<m<n-1, and Fvy=0,
r—s

Fvp = (=1)"[m + 1]t(

where A, A" are primitive L-th roots of unity.
Let EVn_l = Z a;v;.

0<isn-1
e Suppose Ev,_; = 0. From the relation

’

EFv,  + FEv,_ = ~—%y, |,
r—s
we get
~ tn_l/l _ l_n+l/l/
(D" 1[n]z(—) = 0.
r—s
Thus, either " = lor I’ = 222 If*" = 1, thenn = I'. If 2’ = "2 forn > I’ + 1, then there exist
a submodule generated by vy, ..., v,_;, which implies that V is not simple unless n < /’.

Moreover, as the discussion of Eq (3.5) shows, V, 1, is simple if and only if one of the following
holds:

(1) ¥ =(¢)™'Afor1 <n <l — 1, where A is a primitive L-th root of unity;
2y n="and A’ # (¢)* ' Aforall 1 <i<['—1,where A, A’ are primitive L-th roots of unity.
e Suppose Ev,_; # 0. From the relation EFv,,_; + FEv,_ = “Jr%“s”vm_l and Eq (3.6), we obtain the

following two cases:

(1) If n < L, then n = [ (this occurs only when [ is odd and A’ = g~' ), that is, Ev;_; = av,. However,
EL = 0 implies Ev,_; = 0, contradicting Ev,_; = avy # 0.
(2) If n = L and L is even, then EX = 0 implies Ev;_; = 0, again contradicting Ev,_; # 0.

The proof is finished. O
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5. Conclusions

In this paper, we completely determine all finite-dimensional simple modules up to isomorphism
for the two-parameter quantum superalgebra U, ;(osp(1,2)) and its restricted form at roots of unity.
These results may help us to understand the general representation theory of two-parameter quantum
superalgebras.
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