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On finitely and infinitely determined map-germs

Hans Brodersen
University of Oslo

Let C, p be the set of C*° map-germs from (R™,0) to R?, and m,Cp p the subset of
germs mapping 0 to 0. Let A be the group of germs of diffeomorphisms (h,k) where
h : (R*,0) — (R",0) and k : (R?,0) — (R?,0). A acts on m,Cp, by the formula
(k,h)f = ko foh™!. We say that f is r-determined if any g with j7g(0) = ;" f(0) is in f’s
A-orbit. Looking at the formal Taylor’s series j°° f(0) of f, we define the notion of infinite
determinacy in a similar manner. In fact given any equivalence relation on m,C, , we can
define the notion of finite/infinite determinacy with respect to this relation.

The foundations of the study of finitely determined germs was laid by John Mather in
an important series of paper examining the properties of the C'*°-stable mappings.

Given two manifold N and P and consider the set C°® proper mappings f : N — P.
We say that f is stable if any mapping sufficiently close to f is equivalent to f under the
action of Diff( N)xDiff(P).

Mather examined the local geometry of germs of stable mappings, and he gave local
normal forms of stable map-germs. Important in this study is the following theorem:

Theorem 1 (Mather). Let f : N — P be a stable mapping, and denote by f,, f’s
germ at 9 € N. Then f., is p+ 1-determined, where p = dim P.

Mather gave a fundamental necessary and sufficient criterium for finite determinacy.
Let f be as above, and consider a map-germ 7 : (R*,0) — (TR?,7~'(0)) such that
7(z) € Tf(z)RP (a vector field along f). We denote the space of such vectorfields by 6(f).
This vectorspace is a C, module, and can be intepreted as the tangent space of Cy , at f.
Let 6(n) (resp. 6(p)) denote the space of germs at 0 of vectorfields on R" (resp. R?). Then
we have mappings tf : 6(n) — 6(f) (resp. wf : 8(p) — 6(f)) given by  — df({)(resp.
n — no f). With this notation the vectorspace TAf = tf(m,0(n)) + wf(m,0(p)) can be
interpreted as the tangentspace of f’s A-orbit at f. Mather’s theorem giving a necessary
and sufficient condition for f to be finitely determined is now.

Theorem 3 (Mather). The following conditions are equivalent
(1) f is finitely determined
(2) There exists integer r s.t. m},0(f) C TAf.

Also consider the vectorspace T, Af = tf(6(n)) + wf(8(p)). We say that f is infinitesi-
mally stable if 8(f) = T..Af. The relation between infinitesimal stability and stability of
global mappings is given by the following theorem.

Theorem 4 (Mather). If f : N — P is a proper map then the germ of f at any point
is infinitesimally stable.

There is also a relation between infinitesimal stability and finite determinacy.

Theorem 5 (Gaffney, Mather). Let f be an analytic and finitely K-determined germ.
Let fe : (C™,0) — (CP,0) be its complexification. Then f is finitely A-determined if and

Typeset by ApS-TEX




2

only if there exists a neighbourhood V of 0 in C? s.t. for y € V — {0}, the germ of fg is
infinitesimally stable at any finite set of points in fz'(y).

Instead of considering the group A, we can look at homeomorphism germs (h, k), and
define germs f and ¢ to be topologically equivalent if ¢ = ko foh™! for some homemorphism
germs . We say that f is topologically finitely determined if it is finitely determined with
respect to this relation, and one can ask for conditions for topological determinacy as well
as conditions for infinite A-determinacy. The following is a review of results obtained on
this matter by Goo Ishikawa, Leslie Wilson and myself.

The following theorem is analogous to Theorem 3 of Mather stated above.

Theorem 6. The following conditions are equivalent:
(1) f is infinitely A-determined
(2) m3?6(f) C TAf.

m;°0( f) is here the set of vectorfields with vanishing derivatives at 0 of all orders. One
can also ask for a possible relation between infinitesimal stability and infinite determinacy.
However, it is easy to see that infinite determinacy is not implied by infinitesimal stablilty
outside 0 alone. We define a condition (e) (which is too technical to state here), consisting
of some Lojasiewicz inequalities having the following properties: If f satifies (e) then the
germ f has a representative which is infinitesimally stable outside 0, and the inequalities
of (e) control the rate at which we approach unstability when we approach 0. Now we have

Theorem 7. (1), (2) of Theorem 6 and condition (e) are equivalent conditions.

Finally we look at conditions for finite topological determinacy. Here, there is a relation
between topological determinacy and the notion of topological stability which is somewhat
similar to the relation between finite A-determinacy and smooth stability. A map f is
topologically stable if for each map g sufficiently close to f there exist homeomorphisms
h,ks.t. ko foh™ =g. Mather has proved that when N is compact the set of topologi-
cally stable mappings are dense in C*°(N, P) (in the Whitney topology). The density of
the topologically stable maps can be derived by constructing a certain ”canonical” strat-
ification of the jetbundle J"(N, P), showing that multitransversality to this stratification
implies topological stability, and using Thom’s transversality theorem to show that we
have multitransversality for a dense set of mappings.

We can now let the map-germs which are transverse to the canonical stratification
play a role similar to that of the infinitesimally stable germs. We put up a condtion
(etop) consistsing of some Lojasiewicz inequalities having the property that if f satifies
(etop) then the germ f has a representative which is multitransverse to the canonical
stratification outside 0, and the inequalities of (e4,,) control the rate at which we approach
non-transversality when we approach 0.

Then we have:

Theorem 8. If f satisfies (e,,,), then f is finitely topologically determined.



Discriminants and vector fields

A. A. du Plessis
(joint work with C.T.C. Wall)

Abstract

It is just 20 years since the theory of the discriminant of a map
began to be investigated as a topic in its own right. The year
is clearly defined by important papers from different Arnol’d,
Teissier and Zakalyukin. Numerous papers have appeared since
then in which this topic plays an important role.

The theory of the discriminant is now so well developed as
to be a research tool in its own right, with applications to
problems in which the role of the discriminant may not be
apparent. Indeed, the discriminant gives detailed insight into
- and usually determines the entire structure of - the map;
while on the other hand effective calculations of it may be
made. Important varieties may be viewed as discriminants,
ranging from the original example of the space of polynomials
in one variable with a repeated root to the dual of an algebraic

hypersurface.

In this talk we present a review of, and some new results
on, vector fields related to the discriminant, from a geometrical
viewpoint.




On a Generalized Spin-Boson Model *

Masao Hirokawa
Department of Mathematics,
Tokyo Gakugei University,
Koganei 184, Japan

Abstract

The existence and unigueness of ground states of the generalized spin-boson Hamiltonian,
llgsn, is considered. Hesp acts in the Hilbert space H @ Fy, where H and F are a Hilbert,
space with dimMH = N < oo and the symmetric Fock space, respectively. The main results in
the case of massive hosons include: (i) (existence) under dimM < oo, there exists a ground
stale without rvestriction for the finile size of the coupling; (ii) (existence and uniqueness) under
a mild (nonperturbative) condition for the parameters contained in Hgsp, Hgsp has only one
ground state; (iii) (degeneracy) under a certain condition for the parameters of Hgsp which is
weaker than that of (ii) and the condition of N < oo, the number of the ground stales is al
most. N In the case of massless bosons, the existence of ground state of Hgsg is shown as a
limit. of ground stales of the massive case. The methods used are nonperturbative.

The spin-boson model, which describes a two-level system coupled to a quantized Bose field, has
been investigated as a simplified model for atomic systems interacting with a quantized radiation
or phonon field. The ground states of the model are particular interest. Spohn [S1] discussed
properties of ground states defined as zero-temperature limits of positive temperature equilibrium
states. Analysis related to the work of Spohn was made by Amann [Am] in terms of the notion of
algebraic ground states, although it treats only discrete version of the model. Recently attention
has been paid to the ground states as the eigenvectors of the Hamiltonian Hgp of the spin-boson
model with eigenvalue equal to the infimum of its spectrum to analyze spectral properties of Hgp
and the process of radiative decay in the model [HS1, HS2]. In [HS1] Hiibner and Spohn showed
that, under certain conditions for the dispersion w for bosons, the coupling function, the coupling
constant e and the spectral gap j« of the unperturbed two-level system, there exists a unique ground
state of sz and identify the spectrum of Hgp.

In my talk we focus our attention on the existence and uniqueness of ground states of the

generalized spin-boson Hamiltonian Hgsp
ff(;sﬁ = A@ ! b 1’ ®ff§+ B@Qs(f\):

where //, and ¢(\) are the free Hamiltonian and the time-zero field of Bose field, respectively. A and

[3 ave operators acting in a Hilbert space H. Hggp is given by extending the Pauli spin matrices,

“This is a joint work with ’rof. A.Arai of Hokkaido University.



goz and ao,, multiplied by numerical constants, g and v, in Hgpy to a class of self-adjoint bounded
operators. We first consider the case where the bosons are massive (i.e., in = infyw(k) > 0) and
show that, as far as the exvistence of the ground states is concerned, no restriction is needed for
B, i.e., the coupling constant o in Hgp. The basic idea to do it is as follows: we first do a unitary
transformation for Hggp to convert it to an operator more tractable in a sense and then apply the
method of constructive quantum field theory [GJ| to the latter operator. Moreover, by employing
the min-max principle, under an additional condition for the parameters m and A, B, which is
nonperturbative, we show that Il;sp has a unique ground state. When the dimension of H is finite
(dimH = N < oo), we also suggest the possibility for Heagp to have degenerate ground states by
showing that, under a weaker condition for m, | A|| and || B||, there exist at most N ground states

of Hesp. In the case of massless bosons (i.e., m = 0) in [/ggp, we construct a ground state as a

weak limit of ground states in the massive case.

References

[Am] A.Amann, Ground states of a spin-boson model, Ann. Phys. 208 (1991), pp. 414-448.

[FNV] M.Fannes, B.Nachtergaele and A.Verbeure, The equilibrium state of the spin-boson model,
Commu. Math. Phys. 114 (1988), pp. 537-548.

(GJ] J.Glimm and A.Jaffe, The A(y"), quantum field theory without cutoffs: 1I. The field operators
and the approzimate vacuum, Ann. of Math. 91 (1970), pp. 36G2-401.

[HS1] M.Hiibner and H.Spohn, Spectral properties of the spin-boson Hamiltonian, Ann. Inst. H.
Poincaré 62 (1995), pp. 289-323.

[HS2] M.Hiibner and H.Spohn, Radiative decay: nonperturbative approach, Rev. Math. Phys. 7
(1995), pp. 363-387.

[S1] H.Spohn, ground state(s) of the spin-boson Hamiltonian, Coomu. Math. Phys. 123 (1989),
pp. 277-304.

[S2] In private communication with Prof.Spohn at Hokkaido Univ. during the first week of Oct.
'96, Prof. Spohn showed the existence and uniqueness of the ground state of gy under the
condision that [g,. d"kfi‘%; < 0. Moreover, he told us that there exists a unique ground state

of Hggp under a condision.
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Trace Representation of Regular weights on Algebras of
Unbounded Operators

In [1,2,3] we have studied weights on O*-algebras for the study of the structure of O-
algebras and for the applications to quantum physics. We here talk about the trace rep-
resentation of weights on O*-algebras. Many important examples of states in quantum
physics are trace functionals, that is, they are the form f(X) = trTX = trXT with a cer-
tain density matrix 7', and so it is important to consider the quantum moment problem :
Under what conditions is every strongly positive linear functional on an O"-algebra a trace
functional? This problem was studied by T.Sherman [4], S.L.Woronowicz (5], G.Lassner
and W.Timmermann [6] and K.Schmiidgen (7,8,9,10]. Let f be a trace functional on a
closed O*-algebra M, that is,

f(X)=trXT =trTX, X €M

for some positive trace class operator 7" on H such that X7 is a trace class operator for
all X € M, and then f is also represented as

fIXTX) =tr(XQ)'(XQ), XeM (%)

for the positive Hilbert-Schmidt operator (2 = T% on H such that XQ is a Hilbert-Schmidt
operator for all X € M, and so the GNS-representation 7y for f is unitarily equivalent to
the *-representation 7 of M in the Hilbert space H @ H of Hilbert-Schmidt operators on
‘H. This result is useful for the unbounded Tomita-Takesaki theory and applicable to the
quantum physics [11,12,13]. Recently such weights as the form (*) have been appeared in
the quantum physics [1]. The weight ¢ is of the form

e(XTX) = tr(X1Q)" XT*Q whenever X € M = {X € M;p(X1X) < 00} (x%)
]

for some positive self-adjoint operator 2 in H. Hence it is important to consider under
what conditions is a weight on M, represented as the similar form to (#*). Suppose M is
QM P-solvable [iff every strongly positive linear functional on M is of the form (*#)], and
a weight ¢ on M is regular [iff ¢ = supf, for some net {f,} of strongly positive linear

functional on M|. Then there exists a ngt {T.} of positive trace calss operators on H such
that X7, is a trace class operator for all X € M and a and ¢(X) = suptrXT, for all

X € M. We show that if {T,,} is increasing then ¢ is a weight on M of the forin (*x),
in particular, if ¢.= supf, for some increasing sequence {f,} of strongly positive lincar

functionals on M, then ¢ is of the form (xx). -
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Korovkin BV {LLaf (LIEAFILSEE  RgEM

1. IESIENTEIE, BATEAKAT [0, 1] EodifeBIEER C(o, 1) LT, KT
EFEND C(0, 1) EOFE#MEEHFE B, % Bernstein {Ef# & IES ¢

(.’!3,1)()«):;l Fe: (z),r‘(l -0)"t (fEC(0,1]), 0sx=<1, n=1,2,..).

ZOLE, K FECO ) IZHUT, {B(NH} X fIZ10,1] E—HIURT DT LA
5L TV 5 (Bernstein OUFLIEEE) A3, Z D X 5 BHE %2 b D IERIEAEH 5 %2 IER#
Ei&{_ri_lﬁ- % BEA TUWD, ZlimZvixWeierstrass DIVEZ BT EUEBE O HERE %
A T3,
LRER R oW 20 ORFBIE S0 ITH LT, RTERSND EHRBAE

# F, % Fejer {EfF& L5 :

=3[ iy e, R OB
T DL DL Fejer EFIZEFNIZEM 2 Oulieiilk (/i L B (1sp<x))
D < ABanach Zeffl_EDOIERIBILEIE: & 7220, ZHid Weierstrass D =% {30l
PUEBOEBEENZ 5 2 TS,

2, %M. EREAERFRONRE DK S BEHZR TXENNERBIELIE L
ROTHAIM?

3. H. Bohman ®##, 195 24, H. Bohman X%k ® X 5 22 #lifVERFF#ES
[l 5 e BT 5 ki i g A N B
2B (H. Bohman). f€ C([0, 1)) {Z# LT,

H(N= 3 [, (1= 1,2,.), 4, € [0, 1], 1,,<1,, (j<K), 05 1y, € CO, 1)
L, ZoEE, B LJimlH,,(x"')—x’"L:O (m=0,1,2) 2251, {H} X

C([0, 1) EDOIEMIEIEEIETDH 5.
Bohman OEIZIBNT, {1, x,x%} ZERBIEUK £ 5 5. Bohman Dir{ElE i
Bernstein DIUL{EE B 28 <, P,
B(l)=1,B(x)=x, B() =32+ % j,x’

LRDPHTH S,

4, Korovkin ®##48. 1 9 5 34 P. P. Korovkin i Bohman & (3557 12k D
kol eRR Lk,

EHE (P. P. Korovkin). (i) C([0, 1)) EOIFEIE/ERFEY (T, H
Jim |7, 2] =0 (k=0,1,2) ZWMIcEIE, {T,} 13 CO. 1)) EOEMIGILEIET
HB

(i) R LAl 2x ok ZEM C,(R) LOIERIEERFEN {1} 25
lim, | (D=1, =0, f!i_p;lT,,(cos.r)—cost:O, ,,li__ng,l?:,(sinx)—sinxL:O i

1E, AT} 1 G (R) EOIEREITEEETH B,
. Korovkin OMTEUEBEIE Bohman O e AL, L LZNEER
Fejer Oif e Bl 2 <, FHE,

F(1)=1, F(cos x)) = ﬁcos x, F(sinx)) =

LRDMHLTHS,

n
n+1

sin x



5. Korovkin [, C([0, 1)) OFZES § I LT,
Kor(S) = {f € C([0, 1]) : If {T,,} is a sequence of positive linear op.s on C([0, 1])

s.tJim | T,0h)—h | =0forall hE€ S, then Jim | T,() -7 | =0}

% Korovkin A X = 5. iz, Kor($)=C(0,1]) D& X, § % Korovkin#E& L =5,
{1, x, ¥*} % Korovkin #£4THh 5,
S={feC(0,1): [REMY0,1]), nE[0,1] s.L. u1§=8,15] = [ () =f(w) ]}

LiE<,
E B (Altomare and Boccaccio). § 28 1 &8¢ L X, Kor(5)=8. iz, s 2

C([0, 1]) 1z % Korovkin HE& TH B DMLEAF54M1Z [0,1] 25 [0,1] D S
iZB89 % Choquet 5 a0, 1) KFELNWI L THS.

7. Lorentz-Micchelli @& (real case) . 2 % compact Hausdorff Z=[H,
S % C(Q) DI EELRIMEATH L E, WOME 2> C(Q) LOIERE
ER#E T 2idbE X :

s ET T iz3IGKT 28D Q) EOFRIBERZEOR Y M
2T TIZHmINET 5, 1
SR RKOH B DL S BHREGOBRETHA S5, ZoLXx, T IZHBEER#

TRIFUTIRBRNT &% Micchelli IR LTWAD, £ELTHIXIE, 2=[0.1],
S={1,x,x}} DEEI,
(THIH =1 -DfO) +1f(1) (Osr=<1, fFEC(O, 1])
TEHINIAMEARIZIZDOXL S BHHE DL DI L ER LTINS,
7. BKW-{Efl#. D. Wulbert X XD & 5 2EBEIEH LTV,
FEBE (Wulbert ). Let S be asubsetof C(£2) suchthat 1€S and Q= 3d«(£), and let
X be a linear subspace of C(£2) containing §. If {7} isa net of bounded linear

operators of X into C(£2) such that lim|7;|=1 and ]iIan,_(g)—gL'—'O (Vg ES),

then “}L"|Ta(f)—f|,=0 forall fEX.

LEOEHNPERDESREBETHZLRBERTHAS5.
T X, Y B NAZEM, BX. ) E2 X 25 Y ~OHRBRIBIEREZEOL2E, 5§ %

X OB EELETDH. Hxabhe TEBX,Y) DROFUZHilcT X2, T 2 X
PH Y ~OMBRES 5 IZBT 5 BKW-1ERI# L IEL :
If {7.} isanetof B(X,Y) satisfying Iipl?}l:l?'] and
lim | 7,(5) = T(5)| = 0 (Vs €5), then lim | Ty - T(x)|=0 (VxEX).
B, C(0, 1) ko {{1,x} ITHTHBKW-EHi#EZRLICHRETE S, £z
{1, x,x*} {29 % norm one unital BKW-{E#IZRD X 5 ILTZL2ICRETZX 5,

Every norm one unital BKW-operators 7 on C([0, 1]) for the test functions {1, x, x*}
is of form



f(@p(w)), if ©ER\G
(Tf)(w) =
FO){1 - p(w)} + f(D)@(w), if ©EG

for every f € X, where ¢ is a continuous map from [0, 1] into itself and G is an open
subset of [0, 1] such that 0<@(@) <1 (V@ EG) and @¢(w)=0 or 1 (Vo€ 9G). Here
dG denotes the topological boundary of G in [0, 1].

Korovkin BLE 3 OBFZICM L TIE, SRS #1/ Altomare-Campiti [1] D471
BWHHRELERS D,

BHAETIEZ OFHOPRRARICERTLTLBER LS WEWA, BLH
BADRMHFRZRZCHMANDNENERL THB5NE I LIILRNILETH
%o
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Spherical functions and local densities on hermitian forms

JEHPHEF (BHAPET)

k % p itk Q, OFFRKILK, * % k @ involution &35, v = (vy) € Mpa(k) XL
T v = (ng) € Mnm(k) (l.’.i'j< . G = Gu = GL“_(k), K = GLn(Ok) e%( B
o4 DFE Z2 % hermitian forms DZEMH] & 1X

X=Xa={z€Gp| 2'=1}
T, ZZIIEG B g -z=gzg* WEX>TEHLTWVS.

H4 OEMITRD L 9 1Th~Hhb.

(1) X LEoERBE%K (spherical function), 2% Y C*(K\X) WD H(G, K)-RIFFEA B
ERETHIE. ZIZT, ¥el®K\X) 2 HG,K)-REABEEZTH Lix

f*¥ =w(f)¥ (VfeH(G,K)) &3 C-algebra map w : H(G, K) —s C DBFF{E
THELEEILED.

(2) (1) ZHVWT X Lo#@Effigirz45Z L.

(3) IGH & LT, KEORFTEE (local density) DAXZHRT S Z L.

UT, kiZky={zek| 2 =z} ERGEEHBETD. neky & kDFELEL, || &
EHE L k EofHiEe L, BELE|0)|=0 & LTHL. dk TESILLK K LD Haar
EEZEKL, di(z) Tze X OEED i kMTHIXERT.

7T 4 AN H(G, K)-FREAREE L L TREEZ bhb:

wz:s) = [ [[1dk- )" dk. (2 € X, 5= (s1,.50) € C7).

BTV Re(s1), ..., Re(sn1) > 0 72 HITHERHBRL, ¢°, ..., ¢* OREBEEIZARITHESE
Ehd (AL ¢ = #(Ok/p) £T°5).

X O K-#uEORERIT

T = AEA, Y,

2L
An = {A: (A1, s An) eZ“| A z---z,\}

VA K BRI RO BERIC BT B RRGES (1996.11.11.) Dok



TEZbNhD. w(zs) it K-AERBEETH 1S, ZOHFRREGEI T w(rhs) 2 )
OEHECRKICEX THIERL, EBThNTES.

iz, C®(K\X) WD H(G, K)-FRFEABEIENE w(z; s) ZHWTAT A RTA XT5
ZEMTED. & H(G,K) 125 C ~® C-algebra map (2% LT, *Hid % ERBEEK= b
" WILDRY MVEERZ 2T

X LD KAER BB RTZM S(K\X) LiZ, w(z;s) ZEBME%kE T HNER
(k7 —V =W BERSH, S(K\X) O H(G,K)-INEEL LTOMIERDND, Pk
D H(G, K)-BEMiEE 25, BR7—Y =ERMOWEWR, 77 va bnlb BRENmcE
Zbhb.

RFTBEEE, KOXHIZEREND.
z € Xa(0),y € Xm(O) (n>m) &F5. y D 2 \IZXDRFTEE uy,z) & FUGHIRPT
B P (y, z)

Nd(y, :!.‘) - Nf(ys I)

) = Jim e, W) = Jim ST,

HL

Na(y,2) = # {v € Mina(O/p) | v2v* = y(modp?)},

N (y,z) = # {v € My (O/p%) l o= (lm 0) v (I e K,), vav' = y(modpd)}

EERIND.

R 1) (y,z) 28, z D K-8, y O Kp-#EIC LKL R0 Z S 3ERNHH
L THD. T, WA pr(rd,78), (€ AL,A€A)) &N DSETHALN
AU L,

—7, ERBA¥L w(z;s) 13 (JR4AN) RITTEEDOERBEEEZE X 5D DT, KREEOWR
A, (FUAR) RFTEEOBAENERREZS | EHTZ N TES.

ERERFRIT TRESZITL T EEN

Y. Hironaka: Spherical functions and local densities on hermitian forms (preprint, Oct.1996).




Zeta functions of prehomogeneous vector
spaces and parabolic subgroup action

e UL (GLBCKFHER)
1996.11.12

BHERY P VEMOY— 7 BEROEHEICBY TR P VEMOMSIZ
ORI RLL TRV ERCEETIE, —RICHEEE Q LEHE
NSRS HEICH LT, (DL bBRMICR) Y- INBOREES
TAILWNTED, THbL, Q LEHSNEFERPAIEE P, Q LEH
Enr: P-Z#E X, P O¥GEISTE Tp, X(Q) O Tp-AELETEE L
LT,

1. X i Zariski-fEAHICB L TRAE» SR TH 2 P-#E Q BFHET S,

9. EED 2 € L ZHLT P, = {pEPlp-z =z} DE{TEREEBRIIZ
Q LEFHENFFEMHLFHEBEFELF LW,

LWHRERMATEE, | EHOE— R (1 = Q —rank(P)) AR E
hb,

B, SoL )L TR S hAE— 2 BED L WIS (T
fi. MEERNOGEELL) 28200121 (P, X, Tp, L) ¥ XL
fwd, EwHITETHS,

FTTIEIVE—IHEAFBORTVERILE LTIE, ROXILHDIHS!:

o BEIEANZFVEM X T 74 2MT P X CBEBIZEHLTY
BLE LELTQXZMVEM X(Q) ADRFRLEDLGIE, (F
FOMHMPHEENTC) ¥— MBI L wWiEE 2§,

e G ¥ Q EEHREIN reductive (REBE. P * G OHWELHSF,
K % G(R) ok 37 858 K(R) OH#E(L, X = G/K
E55, COBRMBTRET ), Tp=INP B, &6
t€GR)/K(R)CX(R) LT L=T-2£T5%, SOEL X, Hi
%% — % M2 Langlands Eisenstein ##HTH H, LWiEEEF2,

FAIX, COBRFEOPDNELXEL, ROFHICHEL .



FH#, G * Q LEHENT: reductive {UHEE, P % G OEWWENGH, H
¥C0DQ LEHRENIHANSELEL, X=G/H £¥5, G D¥GH
B BET 2. Tp=TNP 8L, &bIZzC X(Q) KL T
L=T-z &T23, 0t E, HETrE-—yRBITIVWHERERF,

COFMIE., C P—BELE (oAEIOER) OBEIIR. BRERN
2P NVEMOBBREYICHETAIE TR VOBERRETES, Tabb, X
DEBNFEHTE %5,

EHE. C=GL(n), [ =GL(n,2) £T5, X(P) % PO Q- ABR{ERD %
FHEL, a, o =X(P)®C LB, HITEET, FEWE Q-FHH
BB RVET S,

(WP =[P,PltL. P:={pePp-z=2z} LB z #* Zariski-
BE QOTAL &, P, iEEEEM, U {1} £ET5, ZDL
&, WIETBE- 5 WK a), o MDD 5FGEDp-shift O L TEH
WHT 5o '

(2) €512, H #° reductive 2 51, ¥— 5 RE af, » DEFICHR
BIMEE L CRITER S NS,

(3) G D Weyl BOH LMo MEDVEHEINT, TOERAOTTE-Y
S MEEX LML T,

BESEXOFERIE, COAR—ATIRBRENLZVDT, Preprint

“Bisenstein series on weakly spherical homogeneous spaces of

GL(n)”
EFERLTILS,



