
References

1. Arthur J. A trace formula for reductive groups I: Terms associated to classes in G(Q). Duke
Math. J., 45:911–952, 1978.

2. Arthur J. On elliptic tempered representations. Acta Math., 171, 1993.
3. Arthur J. On some problems suggested by the trace formula, in Lie Group Representations

II. Springer Lecture Notes in Math., 1041, 1984.
4. Arthur J. The L2-Lefschetz numbers of Hecke operators. Invent. Math., 97:257–290, 1989.
5. Arthur J. The invariant trace formula I, local theory. J. AMS 1, 323–383, 1988.
6. Arthur J. The invariant trace formula II, global theory. J. AMS 1, 501–554, 1988.
7. Arthur J. Trace formula in invariant form. Ann. Math., 114:1–74, 1981.
8. Arthur J., Clozel L. Simple Algebras, Base Change, and the Advanced Theory of the Trace

Formula. Annals of Mathematics Studies, 120, Princeton University Press, Princeton, 1989.
9. Arthur J., Gelbart S. Lectures on automorphic L-functions, in L-functions and Arithmetic,

in: Durham Symposium, edited by Coates J., Taylor M.J., July 1989 Lond. Math. Soc. Lect.
Notes, 153:1–61, 1991.

10. Bernstein J.N. Le “centre” de Bernstein, in travaux en cours, Representations des groupes
reductifs sur un corps local. Hermann, 1984.

11. Bernstein J.N., Deligne P., Kazhdan D. Trace Paley–Wiener theorem for reductive p-adic
groups. J. Anal. Math., 47:180–192, 1986.

12. Borel A. Automorphic L-functions. Proc. Symp. Pure Math., XXXIII, 1977, part 2.
13. Borel A. Stable real cohomology of arithmetic groups II. Collected Papers, III:650–684,

Springer, Berlin, 1983.
14. Borel A., Harish-Chandra. Arithmetic subgroups of algebraic groups. Ann. Math., 75:

485–535, 1962.
15. Borel A., Wallach N. Continuous cohomology, discrete subgroups, and representations of

reductive groups. Princeton University Press, Princeton, 1980.
16. Cartier P. Representations of p-adic groups. Proc. Symp. Pure Math., XXXIII:111–155, 1979,

part 1.
17. Casselman W. Characters and Jacquet modules. Math. Ann., 230:101–105, 1977.
18. Casselman W. The Hasse–Weil ζ-function of some moduli varieties of dimension greater

than one. Proc. Symp. Pure Math., XXXIII, 1977, part 2.
19. Chai C.L., Faltings G. Degenerations of Abelian Varieties, Ergebnisse d.Math. und ihrer

Grenzgebiete. 3.Folge Band 22, 1990.
20. Clozel L. The fundamental lemma for stable base change. Duke Math. J., 61:255–302, 1990.
21. Clozel L. The Schwartz space of a reductive p-adic group, in Harmonic analysis on reductive

groups, edited by Barker, Sally. Progr. Math., 101:101–121, 1991.
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N . . . . . . . . . . . . . . . . . . . 7

K′
N (h) . . . . . . . . . . . . . . .24

K(T ) . . . . . . . . . . . . . . . 301

365
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KS . . . . . . . . . . . . . . . . . . . 7

KD . . . . . . . . . . . . . . . . . 351

KM . . . . . . . . . . . . . . . . . 26

KN . . . . . . . . . . . . . . . . . . . 7

KN (h) . . . . . . . . . . . . . . .24

KS . . . . . . . . . . . . . . . . . . . 7

K∞ . . . . . . . . . . . . . . . . . 19

Ki . . . . . . . . . . . . . . 221,248

KL,∞ . . . . . . . . . . . . . . . 21

K
•
λ . . . . . . . . . . . . . . . . . . . 3

K̃∞ . . . . . . . . . . . . . . . . . 19

L . . . . . . . 129,212,213,241

L′ . . . . . . . . . . . . . . . . . . 241
LC(F ) . . . . . . . . . . . . . . .24

LQ . . . . . . . . . . . . . . . . . . 37

LQ(h, Vλ) . . . . . . . . . . . 37

L1 . . . . . . . . . . . . . . . . . . 212

L2 . . . . . . . . . . . . . . . . . . 212

Lγ . . . . . . . . . . . . . . . . . . . 19

Lp(πf , s) . . . . . . . . . . . . 14

L̃ . . . . . . . . . . . . . . . . . . . 352

L . . . . . . . . . . . . . . . . . . . 300

L . . . . . . . . . . . . . . . . . . . 347

(M, N) . . . . . . . . . . . . . 342

(M, s, η) . . . . . . . . . . . . . 59

(M, LM, s, ξ) . . . . . . . . 55

(M, LM, ξ, s) . . . . . . . 217

(LM, M, sE , ξE) . . . 295

M . . . . . . . . . . . 77,212,243

Mc . . . . . . . . . . . . . . . . . 158

Mc(F ) . . . . . . . . . . . . . 158

M0
c . . . . . . . . . . . . . . . . . 160

M++ . . . . . . . . . . . . . . . 202

M+− . . . . . . . . . . . . . . . 202

M−+ . . . . . . . . . . . . . . . 202

M−− . . . . . . . . . . . . . . . 202

M . . . . . . . . . . . . . . . . . . . . 7

M′ . . . . . . . . . . . . . . . . . . . 7
N . . . . . . . . . . .222,250,260

NT,θ . . . . . . . . . . . . . . . 293

NmE/F . . . . . . . . 292,293

Norm . . . . . . . . . . . . . . 242

NormE/F . . . . . . . . . 293

NσF
(δ) . . . . . . . . . . . . . 293

Nθ(δ) . . . . . . . . . . . . . . 293

OG
γ (f) . . . . . . . . . . . . . . . 49

OG
t (f) . . . . . . . . . . . . . . . 90

OL
γ (f

(P )
) . . . . . . . . . . . 36

OL
γ (φ) . . . . . . . . . . . . . . . 35

Oκ
t (f) . . . . . . . . . . . . . . . 90

Oκ
η (1K) . . . . . . . . . . . . 215

Oγ . . . . . . . . . . . . . . . . . . .31

OG
η (1K) . . . . . . . . 215,240

O
G(A)
γ . . . . . . . . . . . . . . . 20

P . . . . . . . . . . . . . . . . . . . 119

P = LN . . . . . . . . . . . . . 21

P0 . . . . . . . . . . . . . . . . . . . 21

Ps . . . . . . . . . . . . . . . . . . 340

Q . . . . . . . . . . . . . . . . . . . 120

Q(T, X, Y ) . . . . . . . . . 158

R . . . . . . . . . . . . . . . . . . . 129

R(G) . . . . . . . . . . . . . . . 109

R = oF /πi
F oF . . . . . 224

R2(1, 1) . . . . . . . . . . . . 131

R2(2, 2) . . . . . . . . . . . . 131

R2(4) . . . . . . . . . . . . . . .131

RI(G) . . . . . . . . . . . . . . 109

Rχ(G) . . . . . . . . . . . . . . 114

R . . . . . . . . . . . . . . . . . . . . 76

(SG
K)+ . . . . . . . . . . . . . . . 23

S . . . . . . . . . . . . . 7,251,301

S′ . . . . . . . . . . . . . . . . . . . 43
S(D, ρ̌) . . . . . . . . . . . . . 163

S(D2 × F∗) . . . . . . . . 159

S(fv) . . . . . . . . . . . . . . . . 39

SOM
γM

(h) . . . . . . . . . . . . 59

ST∗∗
e (hG) . . . . . . . . . . . 60

ST∗
e (h) . . . . . . . . . . . . . . 59

SG
M . . . . . . . . . . . . . . . . . . 40

SP
K′ . . . . . . . . . . . . . . . . . . 28

SK . . . . . . . . . . . . . . . . . . 56

SK(C) . . . . . . . . . . . . . 6,53

SK(Fp) . . . . . . . . . . . . . 56

SP
K . . . . . . . . . . . . . . . . . . 25

Solv(γ) . . . . . . . . . . . . . . 28

Sol∞(γ) . . . . . . . . . . . . . 28

S . . . . . . . . . . . . . . . . . . . 254

S(γ, k) . . . . . . . . . . . . . . .29

T . . . . . . . . . . . . . . . 213,239

T ′ . . . . . . . . . . . . . . . . . . 293

T (g−1) . . . . . . . . . . . . . . 23

T = T+ ⊕ T− . . . . . . 128

T G
ell(f, τ) . . . . . . . . . . . . 36

T+ . . . . . . . . . . . . . .124,129

T− . . . . . . . . . . . . . 124,129

TG . . . . . . . . . .218,244,275

T s
G . . . . . . . . . . . . . 273,275

TM . . . . . . . . . . . . . 215,275

T s
M . . . . . . . . . . . . . . . . . 275

Td . . . . . . . . . . . . . . . . . . 301

T P
ell(h, λ) . . . . . . . . . . . . 36

T̂ . . . . . . . . . . . . . . . 216,242

T̂G . . . . . . . . . . . . . . . . . 272

T̂M . . . . . . . . . . . . . . . . 272

U . . . . . . . . . . . . . . . . . . . 348

V . . . . . . . . . . . . . . . . . . . . 79

Vλ . . . . . . . . . . . . . . . . . . . . 2

V . . . . . . . . . . . . . . . . . . .309

Vi . . . . . . . . . . . . . . . . . . 305

W . . . . . . . . . . . . . . . . . . . 21

W ′ . . . . . . . . . . . . . . . . . . 21
W (T, G) . . . . . . . . . . . . . 92

W P . . . . . . . . . . . . . . . . . 21

WF (T, G) . . . . . . . . . . . 92

WG . . . . . . . . . . . . . . . . . . 92

Wμ . . . . . . . . . . . . . . . . . . . 3

Wp+(ρ) . . . . . . . . 120,128

Wp−(ρ) . . . . . . . . 120,128

X . . . . . . . . . . . . . . . 2,6,345

X∗(G) . . . . . . . . . . . . . . . 38

XG . . . . . . . . . . . . . . . . . . 19

X∞ . . . . . . . . . . . . . . . . . .53

X . . . . . . . . . . . . . . . . . . . . . 8

X . . . . . . . . . . . . . . . . . . . . . 2

XGv
. . . . . . . . . . . . . . . . . 38

X+
Mv

. . . . . . . . . . . . . . . . . 42
+XLv

. . . . . . . . . . . . . . . . 42

Z . . . . . . . . . . . . . . . . . . . 345

ZG . . . . . . . . . . . . . . . . . . . 3

Δ . . . . . . . . . . . . . . . . . 34,58

Δ(η′, t) . . . . . . . . . . . . . 212
Δ(η, (t1, t2)) . . . . . . . 220

Δ(η, t1, t2) . . . . . . . . . 277

Δ(tM , δ′′) . . . . . . . . . . 297
Δ(tM , t′′) . . . . . . . . . . 297
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Δ∨ . . . . . . . . . . . . . . . . . 274

Δκ(G′, G, t, δ) . . . . . .298

ΔI . . . . . . . . . . . . . . . . . 276

Δv . . . . . . . . . . . . . . . . . . 58

ΔII . . . . . . . . . . . . . . . . 276

ΔIII1 . . . . . . . . . . . . . . 276

ΔIII2 . . . . . . . . . . 276,286

ΔIV . . . . . . . . . . . 218,244,

276,288

Δv(η, t) . . . . . . . . . . . . 278

ΔIV (η, t) . . . . . . . . . . .212

Δ∞(η, t1, t2) . . . . . . . 289

[Γ, (k1, k2)] . . . . . . . . . . . 5

Γ . . . . . . . . . . . . . . . . . . . . . 1

Γ′ . . . . . . . . . . . . . . . . . . . 22
Γ′

N . . . . . . . . . . . . . . . . . . 22

ΓN . . . . . . . . . . . . . . . . . . 22

ΓNh
. . . . . . . . . . . . . . . . . 24

ΓPh
. . . . . . . . . . . . . . . . . . 24

Λ . . . . . . . . . . . . . . . . . . . . 39

ΛD . . . . . . . . . . . . . . . . . 350

Λs . . . . . . . . . . . . . . . . . . 345

Ω . . . . . . . . . . . . . . . . . . . . 26

Ωv . . . . . . . . . . . . . . . . . . . 29

(Φ∨)+ . . . . . . . . . . . . . . 273

Φ . . . . . . . . . . . . . . . . . . . . 21

Φ(T ) . . . . . . . . . . . . . . . 335

Φ+ . . . . . . . . . . . . . . 21,273

Φ− . . . . . . . . . . . . . . . . . . 21

ΦG . . . . . . . . . . . . . . . . . . 21

Ψ(T ) . . . . . . . . . . . . . . . 335

Ψ(γ, λ) . . . . . . . . . . . . . . 22

Ψelm . . . . . . . . . . . . . . . 336

Ψun . . . . . . . . . . . . . . . . 335

α . . . . . . . . . . . . . . . . . . . 322

α′ . . . . . . . . . . . . . . . . . . 322
α′

v . . . . . . . . . . . . . . . . . . . 78

α(t; δ) . . . . . . . . . . 300,302

αG . . . . . . . . . . . . . . . . . 102

α0 . . . . . . . . . . . . . . . 14,322

α1 . . . . . . . . . . . . . . . 14,322

α2 . . . . . . . . . . . . . . . 14,322

αi . . . . . . . . . . . . . . . . . . . 40

αv . . . . . . . . . . . . . . . . . . . 78

β . . . . . . . . . . . . . . . . . . . 322

β′ . . . . . . . . . . . . . . . . . . 322
β′

v . . . . . . . . . . . . . . . . . . . 78

βj . . . . . . . . . . . . . . . . 34,40

βv . . . . . . . . . . . . . . . . . . . 78

χ . . . . . . . . . . . 110,222,250

χ = ord(a − a′) . . . . 259
χG

σS
(fS) . . . . . . . . . . . . . 83

χ̂G
QF

. . . . . . . . . . . . . . . . . 42

〈χπ, χπ〉G,e . . . . . . . . 102

〈χσ, χσ〉M,e . . . . . . . . 102

ε∞ . . . . . . . . . . . . . . . . . . .54

η . . . . . 69,214,215,218,256

η′ . . . . . . . . . . . . . . .212,215
ηr = (sr, s′r) . . . . . . . 228

ηr . . . . . . . . . . . . . . . . . . 257

γ . . . . . . . . . . . . . . . . . . . . 21

γL . . . . . . . . . . . . . . . . . . . 21

ι . . . . . . . . . . . . . 11,218,244

κ = 〈., s〉 . . . . . . . . . . . 300
κ(η′, η) . . . . . . . . . . . . . 212

λ . . . . . . . . . . . . . . . . . .2,294

λ∨ . . . . . . . . . . . . . . . . . . . . 2

λ1 . . . . . . . . . . . . . . . . . . . . 2

λ1 = k1 − 3 . . . . . . . . . 76

λ2 . . . . . . . . . . . . . . . . . . . . 2

λ2 = k2 − 3 . . . . . . . . . 76

λG . . . . . . . . . . . . . . . . . 336

λT . . . . . . . . . . . . . . . . . .280

λTsc
. . . . . . . . . . . . . . . . 280

μ . . . . . . . . . . . . . . . . . .3,246

μ(i) . . . . . . . . . . . . . . . . .246

μh . . . . . . . . . . . . . . . . . . 302

ν . . . . . . . . . . 2,260,300,301

ω . . . . . . . . . . . . . . . . . . . 119

ωπ . . . . . . . . . . . . . . . . . . 119

φ̌ . . . . . . . . . . . . . . . . . . . 246

φ . . . . . . . . . . . . . . . 239,275

φn . . . . . . . . 45,57,302,326

φ√
D0

. . . . . . . . . . . . . . . 218

φ√
D(x) . . . . . . . . 214,240

π . . . . . . . . . . . . . . . . . . . . 1,3

π′ . . . . . . . . . . . . . . . . . . . .76
π(G) . . . . . . . . . . . . . . . 335

π(T ) . . . . . . . . . . . . . . . . 335

π : XT → T . . . . . . . . . 11

πF . . . . . . . . . . . . . . . . . .213

πL . . . . . . . . . . . . . . 213,219

π∞ . . . . . . . . . . . . . . . . . . . 7

πf . . . . . . . . . . . . . . . . . . . . 8

πE+ . . . . . . . . . . . . . . . . 242

πhol
∞ (k1, k2) . . . . . . . . . . 7

πfin . . . . . . . . . . . . . . . . 7,8

π̃ . . . . . . . . . . . . . . . . . . . 160

{π+(σ∞), π−(σ∞)} . . .

191

{πW
∞ , πH

∞} . . . . . . . . . . 191
ψ . . . . . . . . . . . . . . . 216,243

ψ1 . . . . . . . . . . . . . . . . . . 316

ψ2 . . . . . . . . . . . . . . . . . . 316

ρ . . . . . . . . . . . . . . . 217,243

ρG . . . . . . . . . . . . . . . . . . . 22

ρL . . . . . . . . . . . . . . . . . . . 22

ρP . . . . . . . . . . . . . . . . . . . 22

ρT . . . . . . . . . . . . . . . . . . . 92

ρπS
. . . . . . . . . . . . . . . . . . 79

ρ̃ . . . . . . . . . . . . . . . . . . . 227

σ̌ . . . . . . . . . . . . . . . . . . . 162

σ̌1 . . . . . . . . . . . . . . . . . . 162

σ̌2 . . . . . . . . . . . . . . . . . . 162

σ = (σ1, σ2) . . . . . . . . . 77

σ . . . . . . . . . . . . . . . 214,241

σ∗ . . . . . . . . . . . . . . . . . . 176

σ1 � χ . . . . . . . . . . . . . 119

σF . . . . . . . . . . . . . . . . . .294

σ∗
v . . . . . . . . . . . . . . . . . . 108

τ̂G
P . . . . . . . . . . . . . . . . . . . 37

τ . . . . . . . . . . . . .85,102,241

τ(G) . . . . . . . . . . . . . . 20,54

τ(η, t) . . . . . . . . . . . . . . 212

τG
P . . . . . . . . . . . . . . . . . . . 36

θ . . . . . . . . . 21,215,240,292

θ+(σ) . . . . . . . . . . . . . . 146

θ+(σv) . . . . . . . . . . . . . 146

Δ(η, t) . . . . . . . . . . . . . .267

Δv(η, t) . . . . . . . . . . . . 268

Ωv = GSp(4,Zv) . . . .66

Π . . . . . . . . . . . . . . . 127,327

Π(λ) . . . . . . . . . . . . . . . . . 45

Π2(G) . . . . . . . . . . . . . . 112

Πmod . . . . . . . . . . . . . . 327
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ε . . . . . . . . . . . . . . . . . 86,150

ε(T ) . . . . . . . . . . . . . . . . . 93

ε(σv, πv) . . . . . . . . . . . 178

ε1(q, ψ1) . . . . . . . . . . . 161

ε2(q, ψt) . . . . . . . . . . . . 159

ϑ . . . . . . . . . . . . . . . . . . . 161

ϑΦ . . . . . . . . . . . . . . . . . . 161

ξ . . . . . . . . . . . . . . . . . 55,294

ξ : LM ↪→ LG . . . . . . 217

ξE . . . . . . . . . . . . . . . . . . 295

ξE
M1

. . . . . . . . . . . . . . . . .295

ξG
χ . . . . . . . . . . . . . . . . . . 282

ξM
χ . . . . . . . . . . . . . . . . . 283

ζ(π, s) . . . . . . . . . . . . . . 144

ζS(π, s) . . . . . . . . . . . . 189

ζS(π, χ, s) . . . . . . . . . . 188

a . . . . . . . . . . . 222,239,249

a′ . . . . . . . . . . . . . . . . . . .222
a′
+ . . . . . . . . . . . . . . . . . . 201

a′
− . . . . . . . . . . . . . . . . . .201

a′
± . . . . . . . . . . . . . . . . . .204

a(w) . . . . . . . . . . . . . . . . 286

a+ . . . . . . . . . . . . . . . . . . 201

a− . . . . . . . . . . . . . . . . . .201

ai . . . . . . . . . . . . . . . . . . 348

a± . . . . . . . . . . . . . . . . . .204

b . . . . . . . . 66,164,211,222,

239,249,250,300,327

b′ . . . . . . . . . . . . . . . 222,250
c . . . . . . . . . . . . 219,239,300

(d2)+ . . . . . . . . . . . . . . . 163

d . . . . . . . . . . . . . . . . . . . 239

d(G) . . . . . . . . . . . . . . . . . 48

d(πv) . . . . . . . . . . . . . . . 113

d(w) . . . . . . . . . . . . . . . . 294

e(π) . . . . . . . . . . . . . . . . 195

e = eE/E+ . . . . . . . . . 252

e1 . . . . . . . . . . . . . . . . . . 340

elm . . . . . . . . . . . . . . . . . 347

f . . . . . . . . . . . . . . . . . . . . 35

f
(P) . . . . . . . . . . . . . . . . . 36

f
(Q)
v . . . . . . . . . . . . . . . . . 40

f(Q) . . . . . . . . . . . . . . . .114

f . . . . . . . . . . . . . . . 211,222

f ′ . . . . . . . . . . . . . . . . . . 222
f(P) . . . . . . . . . . . . . . . .137

f = 1K . . . . . . . . . . . . . 211

f− = f(x−1) . . . . . . . . 57

fM . . . . . . . . . . . . . . . . . 211

f(n) . . . . . . . . . . . . . . . . 326

f∞ . . . . . . . . . . . . . . . . . . 48

fπS . . . . . . . . . . . . . . . . . . 20

g(D) . . . . . . . . . . . . . . . .339

g(M, N, ∗) . . . . . . . . . . 340
g(M, N, U, V ) . . . . . . 340

g(Z) . . . . . . . . . . . . . . . . 346

(h
(n)
p )M . . . . . . . . . . . . . 70

h . . . . . . . . . . . . . . . . . . . 229

h′ . . . . . . . . . . . . . . . . . . 229
hσ . . . . . . . . . . . . . . . . . . 221

h
(n)
p . . . . . . . . . . . . . . 62,69

i(G, M) . . . . . . . . . . . . . . 55

iG,L . . . . . . . . . . . . . . . . 109

inv(δ∗, δi) . . . . . . . . . . 306

j . . . . . . . . . . . . . . . . . . 3,302

(k1, k2) . . . . . . . . . . . . . . 76

k1 . . . . . . . . . . . . . . . . . . . . 5

k2 . . . . . . . . . . . . . . . . . . . . 5

l(w) . . . . . . . . . . . . . . . . . 22

m′ = m−− = m(π′)
203

m(π) . . . . . . . . . . . . . . . 195

m(πS) . . . . . . . . . . . . . . . 79

m = m++ = m(π) . . . . .

203

n . . . . . . . . . . . . . . . . . . . 291

n(πS) . . . . . . . . . . . . . . . .83

n(σv) . . . . . . . . . . . . . . . 178

n(σv , πv) . . . . . . . . . . . 178

norm . . . . . . . . . . . . . . . 293

oL . . . . . . . . . . . . . . . . . . 249

oE+(i) . . . . . . . . . . . . . . 247
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Bȩdlewo, Poland 2006. Editors: V. Capasso, M. Lachow-
icz (2008)
Vol. 1941: S.M.J. Haran, Arithmetical Investigations.
Representation Theory, Orthogonal Polynomials, and
Quantum Interpolations (2008)
Vol. 1942: S. Albeverio, F. Flandoli, Y.G. Sinai, SPDE in
Hydrodynamic. Recent Progress and Prospects. Cetraro,
Italy 2005. Editors: G. Da Prato, M. Röckner (2008)
Vol. 1943: L.L. Bonilla (Ed.), Inverse Problems and Imag-
ing. Martina Franca, Italy 2002 (2008)
Vol. 1944: A. Di Bartolo, G. Falcone, P. Plaumann,
K. Strambach, Algebraic Groups and Lie Groups with
Few Factors (2008)
Vol. 1945: F. Brauer, P. van den Driessche, J. Wu (Eds.),
Mathematical Epidemiology (2008)
Vol. 1946: G. Allaire, A. Arnold, P. Degond, T.Y. Hou,
Quantum Transport. Modelling, Analysis and Asymp-
totics. Cetraro, Italy 2006. Editors: N.B. Abdallah,
G. Frosali (2008)
Vol. 1947: D. Abramovich, M. Mariño, M. Thaddeus,
R. Vakil, Enumerative Invariants in Algebraic Geo-
metry and String Theory. Cetraro, Italy 2005. Editors:
K. Behrend, M. Manetti (2008)
Vol. 1948: F. Cao, J-L. Lisani, J-M. Morel, P. Musé,
F. Sur, A Theory of Shape Identification (2008)
Vol. 1949: H.G. Feichtinger, B. Helffer, M.P. Lamoureux,
N. Lerner, J. Toft, Pseudo-Differential Operators. Quan-
tization and Signals. Cetraro, Italy 2006. Editors: L.
Rodino, M.W. Wong (2008)
Vol. 1950: M. Bramson, Stability of Queueing Networks,
Ecole d’Eté de Probabilités de Saint-Flour XXXVI-2006
(2008)
Vol. 1951: A. Moltó, J. Orihuela, S. Troyanski,
M. Valdivia, A Non Linear Transfer Technique for
Renorming (2009)
Vol. 1952: R. Mikhailov, I.B.S. Passi, Lower Central and
Dimension Series of Groups (2009)
Vol. 1953: K. Arwini, C.T.J. Dodson, Information Geo-
metry (2008)
Vol. 1954: P. Biane, L. Bouten, F. Cipriani, N. Konno,
N. Privault, Q. Xu, Quantum Potential Theory. Editors:
U. Franz, M. Schuermann (2008)
Vol. 1955: M. Bernot, V. Caselles, J.-M. Morel, Optimal
Transportation Networks (2008)

Vol. 1956: C.H. Chu, Matrix Convolution Operators on
Groups (2008)
Vol. 1957: A. Guionnet, On Random Matrices: Macro-
scopic Asymptotics, Ecole d’Eté de Probabilités de Saint-
Flour XXXVI-2006 (2009)
Vol. 1958: M.C. Olsson, Compactifying Moduli Spaces
for Abelian Varieties (2008)
Vol. 1959: Y. Nakkajima, A. Shiho, Weight Filtrations
on Log Crystalline Cohomologies of Families of Open
Smooth Varieties (2008)
Vol. 1960: J. Lipman, M. Hashimoto, Foundations of
Grothendieck Duality for Diagrams of Schemes (2009)
Vol. 1961: G. Buttazzo, A. Pratelli, S. Solimini,
E. Stepanov, Optimal Urban Networks via Mass Trans-
portation (2009)
Vol. 1962: R. Dalang, D. Khoshnevisan, C. Mueller,
D. Nualart, Y. Xiao, A Minicourse on Stochastic Partial
Differential Equations (2009)
Vol. 1963: W. Siegert, Local Lyapunov Exponents (2009)
Vol. 1964: W. Roth, Operator-valued Measures and Inte-
grals for Cone-valued Functions and Integrals for Cone-
valued Functions (2009)
Vol. 1965: C. Chidume, Geometric Properties of Banach
Spaces and Nonlinear Iterations (2009)
Vol. 1966: D. Deng, Y. Han, Harmonic Analysis on
Spaces of Homogeneous Type (2009)
Vol. 1967: B. Fresse, Modules over Operads and Functors
(2009)
Vol. 1968: R. Weissauer, Endoscopy for GSp(4) and the
Cohomology of Siegel Modular Threefolds (2009)
Vol. 1969: B. Roynette, M. Yor, Penalising Brownian
Paths (2009)
Vol. 1970: R. Kotecký, Methods of Contemporary Math-
ematical Statistical Physics (2009)
Vol. 1971: L. Saint-Raymond, Hydrodynamic Limits of
the Boltzmann Equation (2009)
Vol. 1972: T. Mochizuki, Donaldson Type Invariants for
Algebraic Surfaces (2009)

Recent Reprints and New Editions
Vol. 1702: J. Ma, J. Yong, Forward-Backward Stochas-
tic Differential Equations and their Applications. 1999 –
Corr. 3rd printing (2007)
Vol. 830: J.A. Green, Polynomial Representations of
GLn, with an Appendix on Schensted Correspondence
and Littelmann Paths by K. Erdmann, J.A. Green and
M. Schoker 1980 – 2nd corr. and augmented edition
(2007)
Vol. 1693: S. Simons, From Hahn-Banach to Monotonic-
ity (Minimax and Monotonicity 1998) – 2nd exp. edition
(2008)
Vol. 470: R.E. Bowen, Equilibrium States and the Ergodic
Theory of Anosov Diffeomorphisms. With a preface by
D. Ruelle. Edited by J.-R. Chazottes. 1975 – 2nd rev.
edition (2008)
Vol. 523: S.A. Albeverio, R.J. Høegh-Krohn, S. Maz-
zucchi, Mathematical Theory of Feynman Path Integral.
1976 – 2nd corr. and enlarged edition (2008)
Vol. 1764: A. Cannas da Silva, Lectures on Symplectic
Geometry 2001 – Corr. 2nd printing (2008)



LECTURE NOTES IN MATHEMATICS 123
Edited by J.-M. Morel, F. Takens, B. Teissier, P.K. Maini

Editorial Policy (for the publication of monographs)

1. Lecture Notes aim to report new developments in all areas of mathematics and their
applications - quickly, informally and at a high level. Mathematical texts analysing new
developments in modelling and numerical simulation are welcome.

Monograph manuscripts should be reasonably self-contained and rounded off. Thus
they may, and often will, present not only results of the author but also related work
by other people. They may be based on specialised lecture courses. Furthermore, the
manuscripts should provide sufficient motivation, examples and applications. This clearly
distinguishes Lecture Notes from journal articles or technical reports which normally are
very concise. Articles intended for a journal but too long to be accepted by most journals,
usually do not have this “lecture notes” character. For similar reasons it is unusual for
doctoral theses to be accepted for the Lecture Notes series, though habilitation theses may
be appropriate.

2. Manuscripts should be submitted either to Springer’s mathematics editorial in Heidelberg,
or to one of the series editors. In general, manuscripts will be sent out to 2 external referees
for evaluation. If a decision cannot yet be reached on the basis of the first 2 reports, further
referees may be contacted: The author will be informed of this. A final decision to publish
can be made only on the basis of the complete manuscript, however a refereeing process
leading to a preliminary decision can be based on a pre-final or incomplete manuscript.
The strict minimum amount of material that will be considered should include a detailed
outline describing the planned contents of each chapter, a bibliography and several sample
chapters.

Authors should be aware that incomplete or insufficiently close to final manuscripts
almost always result in longer refereeing times and nevertheless unclear referees’ recom-
mendations, making further refereeing of a final draft necessary.

Authors should also be aware that parallel submission of their manuscript to another
publisher while under consideration for LNM will in general lead to immediate rejection.

3. Manuscripts should in general be submitted in English. Final manuscripts should contain
at least 100 pages of mathematical text and should always include

– a table of contents;
– an informative introduction, with adequate motivation and perhaps some historical re-

marks: it should be accessible to a reader not intimately familiar with the topic treated;
– a subject index: as a rule this is genuinely helpful for the reader.

For evaluation purposes, manuscripts may be submitted in print or electronic form, in
the latter case preferably as pdf- or zipped ps-files. Lecture Notes volumes are, as a rule,
printed digitally from the authors’ files. To ensure best results, authors are asked to use
the LaTeX2e style files available from Springer’s web-server at:

ftp://ftp.springer.de/pub/tex/latex/svmonot1/ (for monographs).



Additional technical instructions, if necessary, are available on request from:
lnm@springer.com.

4. Careful preparation of the manuscripts will help keep production time short besides en-
suring satisfactory appearance of the finished book in print and online. After acceptance
of the manuscript authors will be asked to prepare the final LaTeX source files (and also
the corresponding dvi-, pdf- or zipped ps-file) together with the final printout made from
these files. The LaTeX source files are essential for producing the full-text online version
of the book (see www.springerlink.com/content/110312 for the existing online volumes
of LNM).

The actual production of a Lecture Notes volume takes approximately 12 weeks.

5. Authors receive a total of 50 free copies of their volume, but no royalties. They are entitled
to a discount of 33.3% on the price of Springer books purchased for their personal use, if
ordering directly from Springer.

6. Commitment to publish is made by letter of intent rather than by signing a formal contract.
Springer-Verlag secures the copyright for each volume. Authors are free to reuse material
contained in their LNM volumes in later publications: a brief written (or e-mail) request
for formal permission is sufficient.

Addresses:
Professor J.-M. Morel, CMLA,
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