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ABSTRACT. Let F be a p-adic field of characteristic zero. We investigate the
composition series of the parabolically induced representations of SO(5, F)
and determine the non-cuspidal part of the unitary dual of SO(5, F).

1. INTRODUCTION

Let F' be a p-adic field of characteristic zero. We investigate the composition
series of the parabolically induced representations of the split connected group
SO(5, F) and determine the set of equivalence classes of irreducible unitarizable
representations of SO(5, F'); i.e., we determine the unitary dual of SO(5, F') mod-
ulo cuspidal representations. The problem of determining the unitary dual of a
reductive group is one of the most important problems in representation theory,
with numerous applications in harmonic analysis and the theory of automorphic
forms. Similar examples of unitary duals of some other low-rank groups can be
found in [I1I] (for the groups Sp(4) and GSp(4)) or [§] for the simply connected
split group of the type Gs.

Here is an outline of the paper. First we introduce some notation related to
classical groups which is used through this paper and recall the basic results of the
representation theory of these groups. In the third section we determine the unitary
dual supported in the minimal parabolic subgroup. The method that we use is that
of Jacquet modules ([4], [11], [1I5]) enhanced by intertwining operator methods ([g],
[10], [I2]). In the last section, which is included for the sake of completeness, we
have an analysis of representations with cuspidal support in the other two parabolic
subgroups. It follows completely from the results of Shahidi [12].

The author wishes to express his gratitude to Prof. Goran Mui¢ and Prof. Marcela
Hanzer for suggesting the problem and for many stimulating conversations. The
author would also like to thank the referee for reading the paper very carefully and
helping to improve the style of presentation.

2. PRELIMINARIES

Let F be a p-adic field of characteristic zero, and let G be the F-points of a
reductive group defined over F'. We denote by R(G) the Grothendieck group of the
category of all admissible representations of finite length of G. If ¢ is an admissible
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representation of finite length of G, then we write s.s.(o) for its semi-simplification
in R(G), but in computations we just write o instead of s.s.(c).

Let GL(n, F') be the general linear group of type nxn with entries in F, and let I,,
be the identity matrix in GL(n, F'). For some g € GL(n, F'), the transposed matrix
of g is denoted by *g and the transposed matrix with respect to the second diagonal
is denoted by Tg. The group SO(2n + 1, F') is the group of all (2n + 1) x (2n + 1)
matrices over F' with determinant equal to 1 and which satisfy "gg = Ia,4+1. Let
R(S) =6D,~, R(SO(2n + 1, F)).

The modulus of F is denoted by | |r. We denote by v the positive valued
character g — |det(g)|r of GL(n, F). Define R as R = @,~, R(GL(n, F)). If w is
a representation of GL(n, F) and 0 < k < n, the normalized Jacquet module of 7
with respect to the standard parabolic subgroup whose Levi factor is GL(k, F') x
GL(n—k, F) is denoted by 7 (). If m is an admissible representation of GL(k, F)
and 7wy an admissible representation of GL(n — k, F'), we write m X o for the
representation of GL(n, F') that is parabolically induced from 7; ® ms.

We fix a minimal parabolic subgroup P, of SO(2n + 1, F') cousisting of all
upper triangular matrices in the group. A standard parabolic subgroup P of
SO(2n+1, F) is a parabolic subgroup containing P,,;,. Recall that an ordered par-
tition of m € N is a tuple of the form « = (nq,ne,...,ng) with ny,na,...,nx € N
and ni +no + - -+ +ng = m. The set of all proper standard parabolic subgroups of
SO(2n+ 1, F) is in one-to-one correspondence with the set of ordered partitions of

all m with 0 < m < n. We describe this correspondence. If a = (nq,no,...,ng) is
an ordered partition of such an m, then (nq,no,...,ng,2(n—m)+1,ng,...,n2,ny)
is an ordered partition of 2n + 1. Define my = ni,mo = ng,my = ng, M1 =
2(n—m)—|—1,mk+2 =N, Mpy43 = Nk—1,y.--,M2k+1 = N7. Now (ml,mg, N ,mng)

is an ordered partition of n. Let P, be a parabolic subgroup of all block-upper
triangular matrices p in group SO(2n + 1, F') such that p = (pij)1<i,j<2k+1, Dij
is an m; x m; matrix and p;; is a zero matrix if ¢ > j. P, admits a Levi de-
composition P, = MyN,, where M, = {diag(g1,-..,9%,h,” g,;l, o7 gfl) 1 g €
GL(m;, F),h€ SO2(n—m)+1,F)} and N, = {p € Py : pii = Im, }.

Let 7; be a representation of GL(n;, F'), 1 <14 < k, and let o be a representation
of SO(2(n—m)+1, F). Then we consider m ®- - -@7 ®0 as a representation of My:
T & Qg ®U(diag(gla s agkvhaT glzla -~ gl_l)) = ’/Tl(gl) - ®7Tk(gk) ®0(h)
and extend it trivially across IV, to the representation of P,, which we denote by the
same letter. Normalized induction is written as mq X -+« X 7T X0 = Indgf(n’F) (m®
-+ @mp®0). In this way we get a group homomorphism R(M,) — R(SO(2n+1, F)).

If o is a representation of SO(2n + 1, F'), the normalized Jacquet module of o
with respect to P, is denoted by s, (c). In this way we get a group homomorphism
R(SO(2n+1,F)) — R(M,).

It is worth pointing out that the representations m x o and 7 x ¢ have the same
composition factors and TNO~TFXNG (where ~ denotes contragredient).

For each irreducible essentially square integrable representation 6 of GL(n, F)
there is an e(d) € R such that § = 19 §* where §* is unitarizable. We use the
letter D to denote the set of equivalence classes of all irreducible essentially square
integrable representations of GL(n,F), n > 1. Let Dy = {§ € D : e(d) > 0}.
Further, let d1,...,0x € D4 be such that e(d1) > e(d2) > -+ > e(d;), and let
o be an irreducible tempered representation of SO(2n + 1, F), n € N. Then the
representation d; X d9 X -+ X 0, X o has a unique irreducible quotient, which we
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denote by L(d1,02,...,dk,0). Every irreducible representation 7 of SO(2n+ 1, F),
n € N, is isomorphic to some L(d1,d2,...,0k,0).

Let 7 be an admissible irreducible representation of SO(2n + 1, F'), and let P,
be any standard parabolic subgroup minimal with respect to the property that
Sa(m) # 0. Write a = (nq,...,nk), where « is a partition of m < n. Let o be any
irreducible subquotient of s, (7). Then we write 0 = p1 @ p2 ®@ -+ - ® pi, @ p.

If all of the inequalities

nle(pl)
nie(p1) + nze(p2)

9

> 0
> 0,

nie(p1) +nae(pz) +--- +nre(pr) > 0

hold for every « and o as above, then 7 is a square integrable representation. Also,
if 7 is a square integrable representation, then all of the given inequalities hold
for any « and o as above. The criterion for tempered representations is given by
replacing every inequality above with >.

Since SO(2n + 1, F) is a connected reductive group, let f : Spin(2n + 1, F) —»
SO(2n+1, F) be the central isogeny, where Spin(2n+1, F) is the simply-connected
double covering of SO(2n + 1, F') as algebraic groups (for details see [I3]). In the
exact sequence

1= {£1} < Spin(2n+ 1, F) -1 SO@2n + 1, F) = F* /(F*)?

the homomorphism § is called the spinor norm. Let T be the maximal torus of
SO2n+ 1,F), T ~ {(x1,...,2,) : T1,...,2, € F*}, and let §|p(z1,...,2,) =
(w1 -+ 2,)(F*)% This implies that §|7 is an epimorphism and gives its description
onT. For n = 1, f gives the isomorphism SO(3, F') ~ PGL(2, F). The spinor norm
d implies that every character of F*/(F*)? (i.e., every quadratic character) can
also be viewed as a character of SO(2n+ 1, F'). So, for instance, if ¢ is a quadratic
character, then v*1¢ x v*2¢ x 1 ~ ((¥* x v*2 x 1).

Here and subsequently, Sts and 1g respectively denote the Steinberg and the
trivial representations of some reductive group G.

Proposition 2.1 ([5], Proposition 3.1). Let x, x1, x2 and ¢ be characters of F*,
where (? = 1px (i.e., where ¢ is a quadratic character).
The representation x1 X x2 of GL(2, F) reduces if and only if x1 = vTlxs. We
have vzx x v=2x = xStar2) + Xlar(2)-
The representation x x 1 of SO(3, F) reduces if and only if x*> = vt. We have
1
v2(x1=(Stso) +(lso@m-

Remark. From now on, (ﬁ) stands for the set of unitary characters, while (FX/)
stands for the set of not necessarily unitary characters.

3. REPRESENTATIONS WITH SUPPORT IN MINIMAL PARABOLIC SUBGROUP

3.1. Non-unitary dual. First we have to see when representations induced from
the minimal parabolic subgroup reduce. It is well known that unitary principal
series for SO(2n + 1, F') are irreducible [0], so we investigate non-unitary principal
series. The following proposition can be proved in the same way as in section 7 of
[15].
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Proposition 3.1. Let x1,x2 € (F*). The non-unitary principal series x1 X x2 X 1
is reducible if and only if at least one of the following holds:

(1) X7 =rvxe,

(2) xi = Vi%C, for some i, where (2 = 1px.

In the next two propositions, we determine the admissible dual supported in the
minimal parabolic subgroup. The first proposition can be proved by the intertwin-
ing operator methods combined with some results from section 6 of [16].

Proposition 3.2. Let x € (f;), seR,5>0,(¢€ (f;) such that (> = 1px. The
representations v°xStarz) X 1 and v°xlgre) x 1 are irreducible unless (s,x) =
(1,¢1) or (s,x) = (0,¢1), where (2 = 1px. In R(S) we have iy xSy xl =
vixStarz) X 1+ v xlgr) % 1. Also, if (s,x) # (1,(1) and (s, x) # (0,(1), then
vixStare) X 1 = L(v°xStar(2), 1) and v°xlgr(z) x 1 is the Langlands quotient of
I/S+%X X Vs_%x X1, ie.,

Lv*+ax,ve—sxL1) ifs<3,

vxlaree) % 1= L{vx, x @ 1) if s =3,

L(vstzy, v 2y, 1) if s> 1.
The representations v°x X (Stsoes) and v¥x x (lgo(sy are irreducible unless
(s,x) = (%,(j) or(s,x) = (%,Cg), where (3 = 1px. In R(S) we have stxy%Cxl =

vox % (Stsoe) + vix % (lsoe)- Also, if (s,x) # (3,¢) and (s,x) # (3,(2), then
VX X (Stso) = L(v°x, (Stso(s)) and v°x x (lgos) is the Langlands quotient of

1 .
vix xvz( xl, ie.,

L(vi¢,xx1) ifs=0,
X % (lsoe) = Lwi¢,rix1) i#f0<s<3,
L(vsx,v2C, 1) ifs> 3.

Proposition 3.3. Let (,(1,(2 € (f;) be such that (> = (3 = (2 = 1px (C1 # C2).
The representations Clgr) X 1, (Stgre) % 1, I/%C X (lsoz) and I/%C X (Stso(s)
are reducible and 1/%(: X V%C X 1 is a representation of length 4. The representations
(Stgrey) » 1 and V%C X Clgos) (respectively, V%C X (Stgos)) have evactly one
irreducible subquotient in common. That subquotient is tempered and is denoted by
T1 (respectively, T2 ). In R(S) we have:

Clary @ 1= L(v2¢,vic, 1)+ L(V%C7C5t50(3));

(Stary X 1 =171 + 72,

V3¢ (lsom) = Lva(,va¢ 1) +m,

vi( X (Stso) = L(V%<7<StSO(3)) + 72.

The representations I/%CNClso(g,), V%CNCStso(g), v(lgryx1l and v(Stgr )=l
are reducible and I/%C X V%C x 1 is a representation of length 4. In R(S) we have:

vi( x Clsoe) = Clsoes) + L(v¢Star2), 1),

V3¢ % (Stsom) = (Stsoes) + L3¢, CStsoe),

v(lare) ¥ 1= (lgonr) + L(V%C,CStSO(?,)),

v(Star(e) X 1 = (Stsoes) + L(v(Star2),1)-

The representations V%CQ X C1lso(s); V%C2 X (15t50(3)s 1/%(:1 X C2lso(s) and
1/%(1 X (2Stso(3) are reducible and 1/%(1 X I/%CQ X 1 is a representation of length 4.
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The representations V%Q X (2Stso(s) and V%CQ X C15tso(s) have exactly one ir-
reducible subquotient in common. That subquotient is square integrable, and we
denote it by o. In R(S) we have:

V(o X Cilso@) = L(vicy, (2Stso(3)) + L(vzi,v3a,1),
V3G % (1Stso) = L(v3 G, (1Stsoe) + 0,
IR G2lso) = L(V%C%ClStSO(B)) + L(v3¢1,vics, 1),
v3(1 % GStso) = L3, (Stsoe)) + 0.

This proposition is proved by Jacquet module methods, following the approach
of Sally-Tadié¢ [11] and using some results of Jantzen [5] and Muié¢ [9]. In particular,
the induced representations v*x1gr2) ¥ 1 and v*x X 150(3) are decomposed in [5].
It is a straightforward matter to convert from Langlands data in the subrepresen-
tation setting (used in [5]) to the quotient setting. The induced representations
vexStar) ¥ 1 and v¥x X Stgo(sy are dual to v*x1gr(2) ¥ 1 and v*x X 1503y under
the Aubert involution and may be decomposed via the properties of duality (which
can be found in [I] and [2]).

3.2. Unitary dual. We write 7 for the complex conjugate representation of a
representation 7. An irreducible smooth representation 7 is called hermitian if

m = 7. In the same way as in [15], we get:
L((01,...,0pn,0))~ = L((‘il’ e ,in, o)) and
L((01,..,0n,0)) = L((61,...,0n,0)).

The proof of the next proposition is straightforward.

Proposition 3.4. Let x,(,(1,( € (1/7;) be such that (> = (2 = 1px, i = 1,2
(1 # (). Let a,ar,a0 > 0. The following families of the representations are
hermitian, and they exhaust all irreducible hermitian representations of SO(5, F)
which are supported in the minimal parabolic subgroup.

(1) irreducible tempered representations supported in the minimal parabolic sub-

L(VaXa Vaxilv 1); X2 7& 1F>< ’
L(UQC,X X 1); X2 # ]-F><¢
L(v*(y,v*2 (s, 1), L(v*1(,v*2(, 1),
L(v*C1, x 1), L(v™(, ¢ x 1),
L(v*(1, G2Stsos)), L(v*(, (Stso));
) L(v*(Star(a), 1)-
We take a moment to recall some well-known complementary series. For
GL(2, F), the complementary series is v%y X v~ %x, x € (}/7;), 0<ac< % For
SO(3, F), the complementary series is v*(x 1, { € (f';) with (2 =1px,0< a < %

Theorem 3.5. Let x,(,(,( € (f';) be such that (? = (2 = 1px, i = 1,2
((1 # (2). The following families of representations are unitary, and they exhaust all
irreducible unitary representations of SO(5, F') which are supported in the minimal
parabolic subgroup.

(1) drreducible tempered representations supported in the minimal parabolic sub-
group,

(2) Lvex,vox 11), 0 <a < i x? # 1px,

(3) L(r*¢,xx1),0<a< 3,

(4) L(Valcla Va2C2a 1)’ L(Va1C7Va2C’ 1); az < ap; ap < %’
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(5) L(VZCIvaStSO(B)): L(v*¢,(Stsom)), @ < 35,
(6) L(v2¢,v2¢, 1) = (lso(s)-

Proof. The representations in groups (1) and (6) are obviously unitarizable.

The unitarizability of the representations in (2) and (3) follows, since the rep-
resentations in these two families are unitarily induced from either representations
in the complementary series or representations in the ends of the complementary
series (noting that representations which occur in ends of complementary series are
unitarizable by the results of Mili¢i¢ [7]; see also [14]).

Since v*x x v™%¢ x 1 and x x v*( x 1 are irreducible for 0 < a < %, we have
L(vox, v 1, 1) ~ vy xv™%x1,0 < a < %, and L(v*(, xx1) ~ xxv*(x1,0<
a < % For a > % the representations v®y x v®x "t x1 and v*( x x x 1 are irreducible
and never unitarizable because their matrix coefficients, which can also be estimated
from Jacquet modules, are unbounded for o > % For a = %, we get unitarizability
of all irreducible subquotients since the corresponding representations are in the
ends of complementary series, and those are L(V%X, u%xfl, 1) = xlgr(z) @ 1 and
L(vi¢, x % 1) = x x (Lo

Now we turn our attention to cases (4) and (5). We investigate the two pieces
separately and consider only the parts where ay > ao (if @s > aq, then we can
switch them).

(1) Let C1 # (2.

For oy # % and ag # % the representation v*1(; x v*2(y x 1 is irreducible. For
a1 = as = 0 we have the unitarizable representation (; x (2 x 1. Now we see, in a
standard way, what happens in a neighborhood of zero.

Let w € W be the longest element of the Weyl group of SO(5, F). We denote
by A(aq, a9, (1, (2, w) the standard long intertwining operator, A(aq, as, (1, (2, w) :
v X v*20 X1 — v x v x 1. The image of A is isomorphic to
L(v*¢,v*2 (e, 1) and L(r*(1,v*2(e,1) is hermitian. Next, we realize the 2-
parameter family of hermitian representations X, o, = v*' (1 X V202 ¥ 1, a1 >
ag > 0, on the same space X, the compact image of induced representations. From
this, we get a continuous family of hermitian forms:

U D aran = /S o A0 G0 (R T . € X
5(0

where fo, o, and ga, o, are the sections of f and g, while o is the ring of the integers
in F (SO5(0) that can be replaced with any good compact subgroup of SO5(F)). All
forms (-, )a,,a, 8¢ Xa, a,-invariant and non-degenerate on L(r®'¢; X v*2(y x 1).
Fix aj,as and form the l-parameter family of hermitian representations X; =
Xtar tas, t > 0; then choose a polynomial P(t) with real coefficients such that
A(t) = P(t)A(tay, tag, (1, (o, w) is holomorphic and non-zero for ¢ > 0. In this way
we get a continuous family of hermitian forms

(fr9)e= / A(t) fo(k) g (k)dk; f,g € X.
SOs5(0)

We may, and we do, assume that X is positive definite. This implies that the form
(-, )¢ is positive definite in some neighborhood of ¢t = 0 until X; becomes reducible.
We conclude:

o for a; < %, the representation v*1(; X r*2(y x 1 is irreducible and unita-
rizable, v¥1(; X v*2(s x 1 = L(v**(y,v*2(, 1);
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e for oy > 3 and ay # %, the representation v*1(; x v*2(3 x 1 is irreducible
and never unitarizable;

e for a; = %, all irreducible subquotients are unitarizable, v*1(; X v*2(3 %
1 = v % (1Stgos) + v** ¢ X (ilgo), ie., L(v*(2,(1Stsos)) and
L(v2 (1, v%e, 1) are unitarizable for o < 1;

o for a; > % and ag = %, the representations v*1(y % (2Stgo3) = L(v** (1,
C2StSO(3)) and vy % <21SO(3) = L(VOqu’V%CQ,l) are irreducible and
never unitarizable.

(i) Let (1 = G2 = (.

The representation v**¢ x vr*2( x 1 reduces for a; = %, g = %, ap —ag =1,
as —a; =1,and a; +as = 1.

We investigate the unitarizability of representations belonging to areas on Fig-
ure 1. Unitarizability of representations which belong to I follows in the same way
as in (i). The point T(2,1) corresponds to v2( x v2¢ % 1, which we know is
isomorphic to ¢(v? x v2 x 1).

v3(xv2¢ 31 =(Stsog + L(v2(, (Stso) + (Lso) + L¢Stare), 1),

v(Star(e) © 1 = (Stsos) + L(v(Star2), 1),

vClare ¥ 1= Clsoe) + L3¢, (Stsowm))-

The results of Casselman [3] imply that exactly one of the irreducible subquo-
tients of the representation v(Stgr(z) % 1 (resp., v(lgr2) * 1) is unitarizable.
More precisely, (Stso(s) and (lso(s) are unitarizable, while L(v(Stgr(2),1) and
L(V%(,CStSO(s)) are non-unitarizable. Because there are some non-unitarizable

irreducible subquotients of 1/%(: X V%(: x 1, it follows that there are no unitarizable
representations in II, IIT, IV and V (the point T is contained in closures of all of
these regions). Applying the same argument, we get that there are no unitarizable
representations on the line as = %, from o1 = % to o = %

For the final part, we take a look at representations on the line a; — as = 1,
from the point (1,0) to the point 7. At the point (1,0) we have the representation
v¢ x ¢ X 1, so Proposition 3.2 implies that we have two continuous families of ir-
reducible representations: v*(Stgr2) ¥ 1 and v*(lgr) % 1, % < «a < 1. If there
is some % < B < 1 such that the representation 1/5CStGL(2) X 1 is unitarizable,
then all the representations v*(Stgr o) % 1 are unitarizable, for all % <a< 1l
If all these representations were unitarizable, then also all the irreducible subquo-
tients of v(Stgr2) X 1 would have to be unitarizable, but that contradicts the
non-unitarizability of the representation L(v(Stgr(2),1). This implies that all the
representations v“( Sty (2) X 1 are non-unitarizable for % < a < 1. In the same way
we also conclude that all the representations v“(1gy,(2) X 1 are non-unitarizable for
% < a < 1. Now we directly get that the irreducible subquotients of v{ x ¢ x 1
are non-unitarizable and there are no unitarizable representations in VI (see Fig-

ure 1). O

4. REPRESENTATIONS WITH SUPPORT IN OTHER PARABOLIC SUBGROUPS

First we consider the case of the representations which have cuspidal support in
P2y. The representations listed in the next proposition exhaust all the irreducible
unitary representations of SO(5, F') which are supported in Py).
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Proposition 4.1. Let p be an irreducible unitarizable supercuspidal representation
of GL(2,F). There is at most one s > 0 such that v°p x 1 reduces.

(i) If p # p, then p x 1 is irreducible and unitarizable. Also, the representations
vipx1, s> 0, are irreducible and never unitarizable.

(it) If p = p and p x 1 reduces (that is the case when the central character w, of
p is equal to 1), all of the representations v:p x 1, s > 0, are non-unitarizable.

(i) If p = p and p x 1 is irreducible (that is the case when w, # 1), then the
unique s > 0 such that the representation v°p x 1 reduces equals % For0<s< %
the representation v¥p x 1 ~ L(v°p, 1) is unitarizable, while it is never unitarizable

for s > % All irreducible subquotients of l/%p X 1 are unitarizable.

The unique s > 0 such that representation v°p x 1 reduces is obtained by de-
termining the poles of the Plancherel measure, which in this case coincide with the
poles of

L(1 - 2s, p, Sym?pa) L(1 + 25, p, Sym?p2)
L(2s, p, Sym?2pa)L(—2s, p, Sym?p3)
(this quotient is equal to the Plancherel measure p(s, p) up to a monomial in ¢%).
Now we consider the case of the representations which have cuspidal support in
P(1). The representations listed in the next proposition exhaust all the irreducible
unitary representations of SO(5, F') which are supported in P).

Proposition 4.2. Let x € (ﬁ) and let o be an irreducible unitarizable supercus-
pidal representation of SO(3,F) ~ PGL(2, F) (observe that o is generic). There
is at most one s > 0 such that v°x % o reduces.

(i) If x # X7, x o is irreducible and unitarizable, while v°x X o is irreducible
and non-unitarizable for s > 0.

(it) If x = x~', then v®x x o reduces only for s = 1. For 0 < s < 3 the
representation v3x X o ~ L(v®x, o) is unitarizable, while it is never unitarizable for

5> % All irreducible subquotients of V%X X o are unitarizable.
This unique point of reducibility, s = %, is obtained by determining the poles of

L(1—2s,x, Sym?p1)L(1 + 2s,x, Sym?p1) L(1 —s,x x 7)L(1+ s,x X o)
L(257XaSmePI)L(_257XaSym2pl) L(va X U)L(_S7X X &)
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(this is equal to the Plancherel measure u(s, x ® o) up to a monomial in ¢*). The L-

function L(1 — 2s, x, Sym?p1) has a pole for s = %, while all the other L-functions

which are factors of p(s,x ® o) are holomorphic and non-zero for s = 1 ([12],
Proposition 7.3).

REFERENCES

1. A.-M. Aubert, Dualité dans le groupe de Grothendieck de la catégorie des représentations
lisses de longueur finie d’un groupe réductif p-adique, Trans. Amer. Math. Soc., 347 (1995),
pp. 2179-2189. MR1285969|/(951:22025)

, Erratum: “Duality in the Grothendieck group of the category of finite-length smooth
representations of a p-adic reductive group” [Trans. Amer. Math. Soc. 347 (1995), no. 6,
2179-2189, MR1285969 /(95i:22025)|; Trans. Amer. Math. Soc., 348 (1996), pp. 4687-4690.
MR1390967|/(97¢:22019)

3. W. Casselman, A new nonunitarity argument for p-adic representations, J. Fac. Sci. Univ.
Tokyo Sect. IA Math., 28 (1981), pp. 907-928 (1982). MR656064] (84¢:22018)

4. M. Hanzer and G. Mui¢, On an algebraic approach to the Zelevinsky classification for classical
p-adic groups, J. Algebra, 320 (2008), pp. 3206-3231. MR2450724

5. C. Jantzen, Degenerate principal series for orthogonal groups, J. Reine Angew. Math., 441
(1993), pp. 61-98. MR1228612 (94f:22022)

6. C. D. Keys, On the decomposition of reductble principal series representations of p-adic
Chevalley groups, Pacific J. Math., 101 (1982), pp. 351-388. MR675406//(84d:22032)

7. D. Mili¢ié, On C*-algebras with bounded trace, Glasnik Mat. Ser. III, 8(28) (1973), pp. 7-22.
MRO0324429|(48:2781)

8. G. Muié, The unitary dual of p-adic G2, Duke Math. J., 90 (1997), pp. 465-493. MR1480543
(98k:22073)

9. , Composition series of generalized principal series; the case of strongly positive dis-
crete series, Israel J. Math., 140 (2004), pp. 157-202. MR2054843(2005¢:22018)
10. , A geometric construction of intertwining operators for reductive p-adic groups,

Manuscripta Math., 125 (2008), pp. 241-272. MR2373084

11. P. J. Sally, Jr. and M. Tadié¢, Induced representations and classifications for GSp(2, F') and
Sp(2, F'), Mém. Soc. Math. France (N.S.), No. 52 (1993), pp. 75-133. MR1212952(94e:22030)

12. F. Shahidi, A proof of Langlands’ conjecture on Plancherel measures; complementary series
for p-adic groups, Ann. of Math. (2), 132 (1990), pp. 273-330. MR1070599//(91m:11095)

13. T. A. Springer, Reductive groups, in Automorphic forms, representations and L-functions
(Proc. Sympos. Pure Math., Oregon State Univ., Corvallis, Ore., 1977), Part 1, Proc. Sym-
pos. Pure Math., XXXIII, Amer. Math. Soc., Providence, R.I., 1979, pp. 3—27. MR546587
(80h:20062)

14. M. Tadi¢, An external approach to unitary representations, Bull. Amer. Math. Soc. (N.S.),
28 (1993), pp. 215-252. MR1181278[(93g:22020)

, Representations of p-adic symplectic groups, Compositio Math., 90 (1994), pp. 123—

181. MR1266251 (95a:22025)

, On reducibility of parabolic induction, Israel J. Math., 107 (1998), pp. 29-91.

MR1658535)[(2001d:22012)

15.

16.

DEPARTMENT OF MATHEMATICS, UNIVERSITY OF OSIJEK, TRG LJUDEVITA GAJA 6, OSILJEK,
CROATIA
E-mazil address: imatic@mathos.hr


http://www.ams.org/mathscinet-getitem?mr=1285969
http://www.ams.org/mathscinet-getitem?mr=1285969
http://www.ams.org/mathscinet-getitem?mr=1285969
http://www.ams.org/mathscinet-getitem?mr=1285969
http://www.ams.org/mathscinet-getitem?mr=1390967
http://www.ams.org/mathscinet-getitem?mr=1390967
http://www.ams.org/mathscinet-getitem?mr=656064
http://www.ams.org/mathscinet-getitem?mr=656064
http://www.ams.org/mathscinet-getitem?mr=2450724
http://www.ams.org/mathscinet-getitem?mr=1228612
http://www.ams.org/mathscinet-getitem?mr=1228612
http://www.ams.org/mathscinet-getitem?mr=675406
http://www.ams.org/mathscinet-getitem?mr=675406
http://www.ams.org/mathscinet-getitem?mr=0324429
http://www.ams.org/mathscinet-getitem?mr=0324429
http://www.ams.org/mathscinet-getitem?mr=1480543
http://www.ams.org/mathscinet-getitem?mr=1480543
http://www.ams.org/mathscinet-getitem?mr=2054843
http://www.ams.org/mathscinet-getitem?mr=2054843
http://www.ams.org/mathscinet-getitem?mr=2373084
http://www.ams.org/mathscinet-getitem?mr=1212952
http://www.ams.org/mathscinet-getitem?mr=1212952
http://www.ams.org/mathscinet-getitem?mr=1070599
http://www.ams.org/mathscinet-getitem?mr=1070599
http://www.ams.org/mathscinet-getitem?mr=546587
http://www.ams.org/mathscinet-getitem?mr=546587
http://www.ams.org/mathscinet-getitem?mr=1181278
http://www.ams.org/mathscinet-getitem?mr=1181278
http://www.ams.org/mathscinet-getitem?mr=1266251
http://www.ams.org/mathscinet-getitem?mr=1266251
http://www.ams.org/mathscinet-getitem?mr=1658535
http://www.ams.org/mathscinet-getitem?mr=1658535

	1. Introduction
	2. Preliminaries
	3. Representations with support in minimal parabolic subgroup
	3.1. Non-unitary dual
	3.2. Unitary dual

	4. Representations with support in other parabolic subgroups
	References

