Cambridge University Press
978-0-521-37289-3 - Volterra Integral and Functional Equations
G. Gripenberg, S.-O. Londen and O. Staffans

Index

More information

INDEX

Numbers following entries are page numbers; numbers in brackets refer to
the theorem, lemma, etc. where the index word appears. Boldface type
indicates that the entry is defined or explained.

Observe that a large number of the entries are grouped under certain
key words, such as differential resolvent, kernel, resolvent, solution of a
(non)linear equation, and spectrum.

*-product see convolution

*-product xxi
(a*b)(t,s) 294[10.3.5]
(a* f)(t) 285[10.2.2], 287[10.2.3], 292[10.3.2]
(axB)(t, E) 20[1.3.10], 287, 287[10.2.3], 294[10.8.5]
(u*b)(t) 293[10.8.4]
(uxB)(E) 285[10.2.2], 287[10.2.3]
(axb)(t,s) 19[1.3.9], 226, 228[9.2.3], 228[9.2.4], 243[9.5.3], 250[9.6.7]
(axB)(t,E) 294[10.3.5]
(a*p)(t) 293[10.3.4]
(FxB)(E) 292[10.3.2]

[v, ¢] xxi
{p,v) 496
>, > xxi
o 120[4.4.1]

an} 346, 379

I(p), Tr(p), T_(p) 453[15.2.1], see also limit, set

Bay Hdy Hs XXiy 79a 1137 123

W 120[4.4.1)

W-sequence 486

o(p) 472[15.5.1], 473[15.5.3]

p>(p) 476[15.6.1]

Pu () 472[15.5.1], 472[15.5.2], 473[15.5.3], 474[15.5.6], 475[15.5.7],
475[15.5.8], 485

P () 476[15.6.1]

o-algebra 285, 294

o-finite measure space 90[3.4.1}, 91[3.4.2]

o{u) 461[15.4.1), see also spectrum, of a finite measure

o(p) XX, 462[15.4.4], 462, see also spectrum, of a bounded function
o™®(p) 476[15.6.1], 476[15.6.2], 548[17.3.7]

Th xx, 63[2.7.1], 63[2.7.2], 63[2.7.3], 316, 453[15.2.2], 492

Abel’s equation 158

absolute continuity 427(14.2.2], 442[14.4.1}, 442([14.4.3], 443[14.4.5], 443[14.4.6]
accretive operator 624

adj[v] 124, 135
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adjoint
Banach space adjoint 213
equation 274
matrix see matrix, adjoint
semigroup see semigroup, adjoint
admissible 278, 338
(LY;LY) 272(9.10.4]
(LY;LP) 277[9.11.3]
(L?; L) 278
(LP; L>°) 277[9.11.3]
(L®°; L*°) 271[9.10.2}
aerofoil section 12[1.2.8]
almost-periodic function 65, 470[15.4.17], 471, 472[15.4.19], 484-485
in the sense of Stephanov 65
analytic 177[6.3.3], 177[6.3.4], see also Laplace transform, analytic
anti-coercive type 516[16.5.4], see also kernel, anti-coercive type
anti-symmetric matrix 141[5.2.1], 493[16.2.3], 501{16.3.3]
approximate
convolution identity 67[2.7.4], 528
equation 404
multiplicative identity 528
arithmetic measure 511
Arzela—Ascoli theorem 68[2.7.5], 68{2.7.6]
associative algebra 233[9.3.2], 233[9.3.4], 234[9.3.5], 239[9.3.17], 290[10.2.10}
asymptotic
directional spectrum 476[15.6.1]
spectral subspace 476[15.6.1]
spectrum 476[15.6.1}, 476[15.6.2], 548[17.3.7]
stability 426
asymptotically
almost-periodic function 39, 65
drifting periodic function 459[15.3.4], 459[15.3.5], 476[15.6.2], 483
periodic function 39, 65
slowly varying function 458(15.3.2], 458[15.3.3], 476[15.6.2], 480[15.8.1],
483-484
autonomous
equation 316
operator 454[15.2.5], 454[15.2.7], 456(15.2.9], 456[15.2.11], 480[15.8.1], 624,
see also translation, invariant set

B (J), B§°(J), B (J), BZ.(J) xviii
B>(J;n), Bg°(J;n) 116
By
Banach algebra 228
of convolution measure kernels 113[4.1.3], 119{4.3.4], 136[4.6.2]

of Ll-functions 275-276

of nonconvolution kernels 19[1.3.9], 228[9.2.4], 243[{9.5.3], 247[9.6.2],
249[9.6.5], 250[9.6.7], 251[9.6.9], 252[9.6.12], 256[9.7.5], 275[{9.11.1],
275[9.11.2]

of nonconvolution measure kernels 20[1.3.10], 287[10.2.3]
Banach module 228, 228[9.2.4], 247[9.6.2], 249(9.6.5], 251[9.6.9], 252[9.6.12],
287(10.2.3]
BBV (J), BBVy(J) xviii, 73
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BBV (J;n), BBVy(J;n) 116

BC(J;n), BCo(J;n) 116, 315[11.2.3], 316[11.2.4]

Bernstein function 161

Bernstein’s theorem 17]1.3.5], 143[5.2.5]

beta function 415[13.6.3]

BLP(J), BLE(J) xviii, 73

BLP(J;n), BLE(J;n) 115, 116

Bochner’s theorem 26[1.3.16), 498[16.2.7], 499, 506, 595-596

boundary of the spectrum 467[15.4.13], 467[15.4.14)

boundedness principle 427[14.2.2], 428[14.2.3], 429(14.2.4], 429[14.2.5],
430[14.2.6], 431[14.2.8]

BUC(J;n) 116

BV(J;n) 116

Ce,m 348
Carathéodory conditions 355, 356
Cauchy’s theorem 153
causal 345, 348, 348[12.2.1], 360{12.3.1], 362({12.4.1], 363({12.4.2], 533
characteristic
equation 137, 193{7.2.2], 219
exponent 192-196, 193[7.2.2], 198, 200-202, 219
coercivity constant  27{1.3.16], 516[16.5.4], 516(16.5.5], 516[16.5.6], 517{16.5.7],
519, 531
compact see also equicontinuity
in BCy(J;n) 315[11.2.3}, 316[11.2.4]
compact open topology see uniform convergence on compact subsets
in L1 357[12.2.8], 365[12.4.4], 365, 373
mapping 40, 243[9.5.3], 255, 256{9.7.5], 314[11.2.2], 632
convolution 40{2.2.5]
from L! to LY 253[9.7.1], 254[9.7.3]
from L? to LP? 253, 254[9.7.2], 255[9.7.4], 279, 368[12.4.6]
from L to L' 367[12.4.5]
weakly compact 254
measure of noncompactness 346, 379
set of solutions 404[13.4.4]

weak* 156
comparison
equation 257[9.8.2], 298({10.3.10], 359
result 344, 345[12.1.2], 353[12.2.4], 353, 358, 406[13.4.5], 406[13.4.7],

409[13.4.10], 410[13.5.2], 412{13.5.6]
completely monotone
function  142[5.2.3], 143[5.2.4], 143[5.2.5], 147[5.2.8], see also kernel, com-
pletely monotone
kernel 17[1.3.5], see also kernel, completely monotone
Laplace transform of a completely monotone function 144[5.2.6], 147[5.2.7]
resolvent see resolvent, completely monotone

cone 403[13.4.1], 492{16.2.2], 625[20.4.7], 625[20.4.8], 626[20.4.10],
627[20.4.12]
solution in a cone 627[20.4.12], see also solution of a nonlinear equation,
maximal

continuation 343, see also solution of a nonlinear equation, noncontinuable

continuous dependence see differential resolvent, continuous dependence, or resol-
vent, continuous dependence, or resolvent, measure resolvent, continuous
dependence, or solution of a nonlinear equation, continuous dependence
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contraction mapping principle 314[11.2.1]
control systems §8[1.2.4]
convex  see function, convex, or kernel, convex
convolution see also *-product
4 * v of measures 112[4.1.1]
u * a of a measure and a function 77, 79[3.2.1]
v * g of distributions 529
v x @ of a distribution and a test function 496
a x b of functions 36, 38[2.2.1]
compact mapping in L? 40[2.2.5]

685

derivative of a convolution 99(3.7.1], 100[3.7.2], 100[3.7.3], 101[3.7.4]

operator mapping L? into L? 332[11.6.1]

properties 39[2.2.2], 40[2.2.3], 40[2.2.4], 63[2.7.2], 67[2.7.4], 96[3.6.1],

98(3.6.2), 113[4.1.2], 113[4.1.4], 119[4.3.4], 119[4.3.5],

465[15.4.11]
cosmic ray transport 4[1.2.1]
critical line 18[1.3.7], 198, 203
cross section 353, 358{12.2.9|

D, D xix, 527, 527-530

delay equation 20[1.3.10], 283, 345

dety] 124,135

diam{Q} xxi, 346

difference equation 16[1.3.4], 137

differential resolvent 15[1.3.3], 77, 81{3.3.2]
bounded 445[14.5.2]
of a completely monotone kernel 17[1.3.5], 150[5.4.1]
continuous dependence 82[3.3.4]
of a convex kernel 184, 187
derivative in L1(J;¢) 130[4.4.13], 130[4.4.14]
equation 15[1.3.3], 21[1.3.10], 77, 81[3.3.1], 295
exponential decay 150{5.4.1]
exponentially growing 192[7.2.1]

133[4.5.1],

integrable 83(3.3.5], 85[3.3.9], 89(3.3.16}, 89[3.3.17], 150[5.4.1], 181[6.4.3],

181[6.4.4]
whole line 83[3.3.7], 86[3.3.10]
integrable derivative 83[3.3.5]
whole line 83[3.3.7)
jump discontinuity 83[3.3.7]

of a kernel of positive type 604[19.4.1], 605[19.4.2], 606[{19.4.3], 609[19.4.6]

Ll-remainder 192[7.2.1], 200[7.3.7)
in L}(J;¢) 130[4.4.13], 130[4.4.14]
in L? 88[3.3.13], 334

maps L? into L2 89[3.3.14]

nonconvolution 21[1.3.10], 295, 296(10.3.7], 296{10.3.8], 299[10.4.1]

used in a nonlinear equation 603
parameter-dependence 184, 187

periodic 88[3.3.12]

used in a perturbed linear equation 313, 324, 334
polynomially growing 200{7.3.7]

real-valued 81

type BC 301[10.4.4], 303[10.4.6]

type BUC 299[10.4.2)
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differential resolvent continued
type L 300{10.4.3], 302[10.4.5], 446[14.5.6]
unbounded 192[7.2.1], 200[7.3.7]
unique 81[3.3.1], 83[3.3.7], 130[4.4.14}, 296[10.3.7)
variation of constants formula 299[10.4.1}

in a weighted space 130[4.4.13], 130[4.4.14], 130[4.4.15], 131[4.4.18],
131[4.4.17]
whole line 78, 83[3.3.7], 84[3.3.8], 86[3.3.10], 130[4.4.14], 130[4.4.15],

131[4.4.17], 193[7.2.1]
zero at infinity 89[3.3.17]
differential-delay equation 2, 24[1.3.14], 76, 105, 283, 427, 434, 447[14.5.9}
directional spectrum 472[15.5.1], 473[15.5.3]
distribution 527
bounded 531
convolution of two distributions 529
derivative of a distribution 99(3.7.1], 100, 103, 528
Fourier transform of a convolution 528
Fourier transform of a distribution 103, 495, 521[16.6.2], 524[16.6.5], 528,
529[16.8.1]
integrable 183
Laplace transform of a distribution 496, 529, 529[16.8.1}
Plancherel’s theorem for distributions 496, 522
positive type 533
support of a distribution 528
tempered 26[1.3.16], 495[16.2.5], 495, 497[16.2.6], 514[16.5.2], 521[16.6.2],
524[16.6.5], 527
duality mapping 216([8.3.5]

eigenfunction 219-220

eigenvalue 219, see also characteristic exponent

epidemiology 6[1.2.3], 449

equation see Fredholm, or functional, or solution of a linear equation, or solution
of a nonlinear equation, or Volterra

equicontinuity 315[11.2.3], 349, 353{12.2.3], 356[12.2.7], 392[13.2.2]

existence of solution see solution of a nonlinear equation, exists

exponential polynomial 192

exponentially growing solution see solution of a linear equation, exponentially
growing

extended semigroup see semigroup, extended

F(LP;J) 227{9.2.2]
feedback 2-3, 8[1.2.4]
Fejér kernel 51
finite delay 203, 207
finitely generated limit set see limit set, finitely generated
first kind see Volterra equation of the first kind
fixed point theorem 22(1.3.11], 22[1.3.12], 314[11.2.1], 314[11.2.2],
346[12.1.3], see also Schauder’s theorem
forcing function 35, 225
forcing function semigroup see semigroup, forcing function semigroup
Fourier coefficient 57
Fourier transform 41, 50
absolutely continuous 182[6.5.1]
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Fourier transform continued
of bounded variation 467[15.4.15], 548[17.3.8]
of a convex function 170[6.2.2], 186
of a distribution 495, 529[16.8.1], see also distribution, Fourier transform
Holder-continuous 467[15.4.15], 548[17.3.8]
inversion formula 183, 499
of a kernel of anti-coercive type 516[16.5.6]
of a kernel of positive type 494[16.2.4], 497{16.2.6]
of a kernel of strict positive type 510[16.4.5]
of a kernel of strong positive type 507-508
of an L!-function 177[6.3.2], 464[15.4.8)
in L2 530[16.8.2]
of a nonnegative, nonincreasing function 173(6.2.3]
Fourier zero-set see kernel, Fourier zero-set
Fredholm
integral equation 3, 48[2.4.6]
integrodifferential equation 15[1.3.3], 86(3.3.10]
kernel 14[1.3.2], 15[1.3.3], 16[1.3.4], 227[9.2.1]
resolvent 232[9.3.1], see also differential resolvent, whole line, or resolvent,
whole line
Fréchet-derivative 397
Fubini’s theorem 90[3.4.1], 91[3.4.2], 91[3.4.3]
function see also kernel
almost-periodic 65, 470[15.4.17], 471, 472[15.4.19], 484-485
anti-coercive type 516[16.5.4]
asymptotically almost-periodic 39, 65
asymptotically drifting periodic 459[15.3.4], 459{15.3.5], 476[15.6.2], 483
asymptotically periodic 39, 65
asymptotically slowly varying 458[15.3.2], 458[15.3.3], 476[15.6.2],
480[15.8.1], 483484
completely monotone 142(5.2.3], 143[5.2.4}, 143(5.2.5], 147[5.2.8]
convex 500[16.3.1], 508[16.4.3]
locally in L1 see L1
locally in L1(¢) see L(p)

locally in M((p) see M(p)

periodic  459[15.3.5], 460{15.3.7], 470[15.4.17]

positive definite 426

positive type 492[16.2.1]

strict positive type 510[16.4.4]

strong positive type 507[16.4.1]

submultiplicative 118[4.3.2], 120[4.4.1]

total variation 92(3.5.1]
functional

differential equation 23[1.3.12], 77, 107, 203, 345, 360[12.3.1], 378, 438,

456457, see also differential-delay equation

equation 22[1.3.12], 345, 347, 352[12.2.2}, 353[12.2.3], 361, 455

fundamental solution 77, 301

Gel’fand’s theorem 121[4.4.2], 125[4.4.3], 125[4.4.4], 127[4.4.7], 127[4.4.8]

gradient 539, see also nonlinearity, gradient

Green’s function 73, 108, see also differential resolvent, whole line, or resolvent,
whole line

Gronwall’s inequality 257[9.8.2], 291[10.2.15], 298[10.3.10], 306-307

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521372895
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-37289-3 - Volterra Integral and Functional Equations
G. Gripenberg, S.-O. Londen and O. Staffans

Index

More information

688 Index

Hoélder’s inequality, matrix version 525, 527
Hammerstein operator 343

Hardy space 151, 182, 599
Hardy-Littlewood inequality 183
Hausdorff maximality principle 343

heat equation 1

heat flow 12{1.2.9]

homomorphism 121, 126[4.4.6], 136[4.6.2]
hyperstability 535

ideal 126[4.4.6], 469, 484[15.10.2]

identities 574[18.4.1], 576[{18.4.4], 581[18.5.1], 583[18.5.4], 639[20.5.1}, 643

imaginary part see matrix, imaginary part

initial function correction 208, 215

initial function semigroup see semigroup, initial function semigroup

inner product 526

integrable resolvent see differential resolvent, integrable, or resolvent, integrable

integral inequality see Gronwall’s inequality

interpolation results 28[1.3.18], 231[9.2.6]

interpolation technique 564

invariant see autonomous, or kernel, C-totally invariant type, or resolvent,
C-totally invariant type

isolated point see spectrum, isolated point of the spectrum

Jensen’s inequality 64

K 227[9.2.2], see also kernel, or V
K, 353, 358[12.2.9]
Kamke function 410
kernel 35
anti-coercive type 27[1.3.16], 516{16.5.4], 516[16.5.5], 517[16.5.7], 517,
518(16.5.8], 545[17.3.2], 555[17.5.2], 556[17.5.4], 569[18.3.1}, 571(18.3.2],
601

equivalent conditions 516{16.5.6]

asymptotically periodic type 252[9.6.11], 252[9.6.12]

BC)y-totally invariant type 629[20.4.13], 630[20.4.14]

bounded continuous type 242[9.5.2], 243(9.5.3], 316{11.2.4]

bounded periodic type 250[{9.6.8], 251[9.6.9]

bounded type 242[9.5.1], 243(9.5.3], 287(10.2.3]

bounded uniformly continuous type 242[9.5.2], 243[9.5.3]

C-totally invariant type 625[20.4.8], 626{20.4.10], 626[20.4.11], 627[20.4.12]

completely monotone 5[1.2.1}, 17[1.3.5], 148[5.3.1], 150(5.4.1], 159[5.5.4],
164

completely positive 649

continuous 246(9.5.7]

continuous periodic type 250[9.6.8], 251[9.6.9]

continuous type 242[9.5.2], 243(9.5.3], 316[11.2.4], 627[20.4.12],
628[20.4.13], 630{20.4.14]

convex 18[1.3.6], 169(6.2.1], 180[6.4.1], 181[6.4.3], 184

nonconvolution 615[20.2.2], 616[20.2.3], 617[20.2.4]

differentiable with respect to a parameter 385[13.1.2]

finite first moment  62[2.6.6], 89(3.3.17], 201[7.4.1], 591[19.2.1], 594[19.2.2],
605[19.4.2], 606[19.4.3], 608[19.4.4], 608{19.4.5]
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kernel continued

Fourier zero-set 547[17.3.6], 548{17.3.7]
countable 548[17.3.8], 591[19.2.1], 605[19.4.2], 608[19.4.5]
Fredholm kernel 227[9.2.1], see also Fredholm
ker[Rji(w)] = ker([fi(w)] 548[17.3.8], 591[19.2.1], 598[19.3.1], 599[19.3.2],
604[19.4.1}, 605[19.4.2], 606{19.4.3], 608[19.4.4], 608{19.4.5]
L'-anti-accretive type 625[20.4.6]
L2-anti-accretive type 624[20.4.4]
LP-anti-accretive type 623[20.4.1], 623{20.4.2], 623[20.4.3]
L°°-anti-accretive type  625[20.4.6], 628[20.4.13], 630{20.4.14], 631[20.4.15],
633[20.4.16], 638[20.4.18], 647
log-convex 147[5.2.8], 264[9.8.8]
nonconvolution 29[1.3.20], 259(9.8.6], 620[{20.3.1], 622(20.3.2], 625[20.4.6],
626[20.4.10]
measure kernel 15(1.3.3], 16[1.3.4], 76, 111
nonconvolution 225
nonconvolution measure kernel 283, 305-306
bounded continuous type 305
bounded uniformly continuous type 305
continuous type 305
type [B2,; Li,. 295[10.3.6], 296[10.3.7], 299[10.4.1], 299[10.4.2],
300{10.4.3], 301[10.4.4], 302[10.4.5], 432[14.2.9], 445(14.5.2], 446[14.5.6]
type [B>; L!] 21[1.3.10}, 292[10.8.1], 292[10.3.2], 294{10.3.5], 445[14.5.3]
type B® 20{1.3.10], 284[10.2.1], 285[10.2.2], 287[10.2.3], 287[10.2.4],
289[10.2.8], 291[10.2.14}, 294[10.3.5], 303[10.4.6]
type B, 290[10.2.11], 290[10.2.12], 290[10.2.13], 396[13.3.1], 433

loc

nonnegative 258[9.8.3], 258[9.8.4], 258[9.8.5], 259(9.8.6], 263(9.8.7],
440[14.3.9]
nonnegative and nonincreasing 73, 160[5.5.5], 161[5.5.6], 164{5.6.1], 264,

440[14.3.9], 610[19.5.1]
nonconvolution 265{9.9.1}, 270[{9.9.2]
nonpositive 257[9.8.1]
periodic type see kernel, bounded periodic type, or kernel, continuous
periodic type
positive type  26[1.3.16], 492[16.2.1], 532-533, 546[17.3.4], 548{17.3.7], see
also kernel, anti-coercive type, or kernel, strict positive type, or kernel,
strong positive type
(C,1)-representation 533
convex 500[16.3.1]
convolution product 504[16.3.7]
differential resolvent 532, 604[19.4.1], 605[19.4.2], 606{19.4.3], 609[19.4.6]
equivalent conditions 494(16.2.4], 495[16.2.5], 497(16.2.6], 513{16.5.1],
521[16.6.2], 532
inequalities  513[16.5.1], 515[16.5.3], 520[16.6.1}, 524[16.6.5], 525(16.6.6],
531{16.9.1], 595[19.2.2]

integral equation 554[17.5.1], 555[17.5.3], 556[17.5.4], 558[17.6.4],
567[18.2.4], 567[18.2.5]
integrodifferential equation 540[17.2.1], 541(17.2.2], 542[17.2.3],

544[17.2.5], 544[17.3.1], 548[17.3.8], 557[17.6.2], 558[17.6.3], 565[18.2.1],
565, 566[18.2.2), 584[18.5.6], 591[19.2.1], 598[19.3.1), 599[19.3.2],
605[19.4.2], 608[19.4.4], 608[19.4.5], 609[19.4.6]

limit at infinity 499(16.2.8), 505[16.3.8]
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kernel, positive type continued

nonconvolution 614[20.2.1], 615[20.2.2], 616[20.2.3], 617[20.2.4],
619{20.2.5], 624[20.4.4], 645

product 503[16.3.5], 504[16.3.6]

remoulded equation 572[18.3.3], 575[18.4.2], 575[18.4.3], 577[18.4.5],
579[18.4.8], 582[18.5.2], 582[18.5.3], 584[18.5.5]

resolvent 27[1.3.16], 516

second derivative 26[1.3.16], 505{16.3.8]

trigonometric polynomial 501{16.3.4]

quasinilpotent 239[9.3.18]

strict positive type 26[1.3.16], 413[13.5.7], 510[16.4.4], 510[16.4.5],
547(17.3.5]
convex 511[16.4.6]
strong positive type 26[1.3.16], 507[16.4.1], 518[16.5.8], 543[17.2.4],

549[17.4.1], 551[17.4.3], 566[18.2.3], 567[18.2.6], 569[18.3.1], 571(18.3.2]
convex 508[16.4.3]
inequalities 523[16.6.3], 524[16.6.4]
twice differentiable 508[16.4.2]
totally invariant type see kernel, C-totally invariant type
totally positive type 625[20.4.9], 635[20.4.17], 646, 647, 647
type [B>=(Ts)=Bg(J)] 252[9.6.11], 252[9.6.12]
type [B>;Ts] 250[9.6.8], 251[9.6.9]
type [C(Ts)=BCo(J)] 252([9.6.11], 252(9.6.12]
type [C;Ts] 250[9.6.8], 251[9.6.9]
type [LP; L] 230[9.2.5], 273
type [L°°; B§°] 250[9.6.6], 250[9.6.7)
type [Mioc; B.] 295[10.3.6]
type [M; B>] 21[1.3.10], 293[10.3.3], 293[10.3.4], 294[10.3.5]
type B> 242[9.5.1], 243[9.5.3], 287[10.2.3]
type BfY, 242[9.5.1]
type B 249[9.6.4], 249[9.6.5]
type Bg®  247[9.6.1), 247[9.6.2], 250[9.6.7], 620[20.3.1]
type BC 242[9.5.2], 243[9.5.3], 316[11.2.4]
type BCy 247[9.6.1]
type BUC 242[9.5.2], 243[9.5.3]
type C 242[9.5.2], 243[9.5.3], 316[11.2.4], 627[20.4.12], 628[20.4.13],
630[20.4.14)
type L' 231[9.2.7], 272[9.10.4], 294[10.3.5]
type LP 19[1.3.9], 227[9.2.2], 231[9.2.6], 231[9.2.7], 234[9.3.6]
type LY. 240[9.4.1], 399[13.3.2]
type L= 231[9.2.7], 271[9.10.2], 272[9.10.3], 324[11.3.4}
Volterra kernel 227[9.2.1}], see also Volterra, kernel
Kronecker’s theorem 124

Ll
locally in L' 176[6.3.1], 177[6.3.2], 177[6.3.3], 179[6.3.5], 179[6.3.6], 183,
185(6.6.1], 185[6.6.2], 185[6.6.3]
locally in L at oo 176[6.3.1], 177(6.3.4], 179[6.3.5], 179[6.3.6], 185[6.6.1],
185(6.6.2]
L'(p) X
locally in L'(yp) 199[7.8.1], 199[7.3.2]
locally in L!(p) at co  199[7.3.1]
-smooth of order p 200(7.3.5], 200{7.3.7]
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LY(p) continued

-zero of order p 200[7.3.6], 200[7.3.7]
LP-anti-accretive type see kernel, LP-anti-accretive type
Lr(J;m) 115
L% 357, 361
Laplace transform 41[2.2.6], 80([3.2.2]

analytic 41[2.2.8], 102[3.8.2], 144[5.2.6], 147[5.2.7], 529[16.8.1]

bilateral 41[2.2.6], 80[3.2.2]

of a completely monotone function 17[1.3.5], 144[5.2.6], 147(5.2.7]

of a convex function 170[6.2.2], 186

of a distribution 496, 529, 529[16.8.1]

inversion formula 150, 153, 193

of a kernel of anti-coercive type 516[16.5.6]

of a kernel of positive type 494[16.2.4], 497[16.2.6]
of a kernel of strict positive type 510[16.4.5]

of a kernel of strong positive type 507-508

of an L2-function 332[11.6.1]

of a nonnegative, nonincreasing function 173[6.2.3]

691

properties  41[2.2.7], 41[2.2.8], 42[2.2.9], 101[3.8.1], 102(3.8.2], 102[3.8.3],

103(3.8.4], 103[3.8.5], 103[3.8.6], 104[3.8.7]
Liapunov see Lyapunov

limit
equation  25[1.3.15], 452, 456, 457[15.2.12], 457[15.2.13], 458[15.2.14], 545,
592, 594, 598
principle 24[1.3.14], 434[14.3.2], 435[14.3.3], 435[14.3.4], 437(14.3.6],
438[14.3.7]
set 25[1.3.15], 453[15.2.1], 453[15.2.3], 454[15.2.7], 455[15.2.8],

456(15.2.11], 592
constant function 458[15.3.3]
finitely generated 459[15.3.6], 460[15.3.7], 484
periodic function 459(15.3.5], 460[15.3.7]
of a submultiplicative function 120[4.4.1}

Lipschitz see nonlinearity, Lipschitz, or solution of a nonlinear equation, Lipschitz-

dependence on forcing function
log-convex see kernel, log-convex
Lyapunov
function 426, 428
functional 426, 592, 597
-type result 480[15.8.1]

M see also kernel, nonconvolution measure kernel
M(BZ ;L J) 295[10.8.6]
M(B*>;J) 284[10.2.1]

M(Bf2;J) 290[10.2.11]
M(B*; LY;J) 292[10.3.1)

M(y) ~
locally in M(p) 199[7.3.3], 200[7.3.4]
locally in M(y) at co  199[7.3.3]

M(J;Q), M(J;1m;Q), Mioc(J;Q)  xix

MacCamy’s trick 650

Malliavin’s theorem 469[15.4.16]

mapping see kernel, or operator
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matrix
adjoint 141[5.2.1], 493[16.2.3]
anti-symmetric 141[5.2.1], 493[16.2.3], 501{16.3.3]
anti-symmetric part 141
completely monotone matrix function 142[5.2.3]
imaginary part 141[5.2.1], 493[16.2.3]
negative 141[5.2.1], 493[16.2.3]
positive 141{5.2.1], 493[16.2.3]
real part 141[5.2.1], 493[16.2.3]
self-adjoint 141[5.2.1], 493[16.2.3], 493, 505[16.3.8]
strictly negative 141[5.2.1], 493[16.2.3]
strictly positive 141[5.2.1], 493[16.2.3]
symmetric part 141
maximal interval of existence 348
maximal solution see solution of a nonlinear equation, maximal
maximally defined solution see solution of a nonlinear equation, noncontinuable
maximum principle 494, 497, 513
measure see also kernel, measure kernel, or kernel, nonconvolution measure kernel
absolutely continuous part 79, 113, 123
anti-coercive type 516[16.5.4], see also kernel, anti-coercive type
arithmetic 511
discrete part 79, 113, 123
nonarithmetic 478, 478[15.7.1]
positive 141[5.2.1], 493[16.2.3]
positive definite 492
positive type 26{1.3.16], 492[186.2.1], see also kernel, positive type
Radon 79
self-adjoint 517[16.5.7]
singular part 79, 112, 123
strict positive type 510[16.4.4], see also kernel, strict positive type
strong positive type 507[16.4.1], see also kernel, strong positive type

support T8
total variation 92[3.5.2], 94[3.5.7]
measure kernel see kernel, measure kernel, or kernel, nonconvolution measure
kernel

measure of noncompactness see compact, measure of noncompactness

measure resolvent 114[4.1.6], see also resolvent, measure resolvent, or resolvent,
nonconvolution measure resolvent

minimal solution see solution of a nonlinear equation, minimal

module 233[9.3.4], see also Banach module

monotone  see completely monotone, or kernel, nonnegative and nonincreasing,
or nonlinearity, monotone

operator 613

Narrow convergence 454[15.2.6], 454[15.2.7], 456[15.2.9], 456[{15.2.11],
457[15.2.13), 458[15.2.14], 465[15.4.9], 480[15.8.1)

nearly bounded function 73

negative matrix see matrix, negative

neutral equation 137, 307

nonanticipative 348, see also causal

nonarithmetic measure 478, 478[15.7.1]

nonautonomous equation 323

noncontinuable see solution of a nonlinear equation, noncontinuable
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nonlinearity
differentiable 396[13.3.1], 399[13.3.2], 401[13.3.3]
discontinuous 23[1.3.12], 371
gradient 28[1.3.17], 540[17.2.1], 541[17.2.2], 543[17.2.4], 544[17.2.5],
549(17.4.1], 551[17.4.3), 557[17.6.1], 557[17.6.2], 558[17.6.3], 565[18.2.1],
566[18.2.2], 566[18.2.3], 567[18.2.4], 567[18.2.5], 567[18.2.6], 569[18.3.1],
571[18.3.2], 572[18.3.3], 573[18.3.4], 575{18.4.2], 575[18.4.3], 577[18.4.5],
577[18.4.7], 579[18.4.8], 580[18.4.9], 582{18.5.2], 582[18.5.3], 583(18.5.4],
584[18.5.5], 584[18.5.6], 591[19.2.1], 598[19.3.1], 599[19.3.2], 605[19.4.2],
608[19.4.5], 609[19.4.6], 619[20.2.5], 640[20.5.2], 642[20.5.3], 643[{20.5.4],
647[20.6.1], 648
Lipschitz 349, 352(12.2.2], 356[12.2.6], 361[12.4.1], 363[12.4.2], 364[12.4.3],
393[13.2.4], 558[17.6.4], 585[18.6.1], 598[19.3.1}, 598, 599[19.3.2],
627[20.4.12]
monotone 404{13.4.3], 406{13.4.6], 407[13.4.8], 408[13.4.9], 409(13.5.1],
410[13.5.2], 411[13.5.4], 412[13.5.5], 412[13.5.6], 413{13.5.7], 414[13.6.1],
427[14.2.1), 430[14.2.7], 434[14.3.1], 436[14.3.5], 445[14.5.3], 445[14.5.4],
446[14.5.5), 446[14.5.7], 542[17.2.3], 585[18.6.1], 640[20.5.2], 642[20.5.3],
644[20.5.4], 647[20.6.1]
odd 427[14.2.1], 430[14.2.7], 445[14.5.3], 446[14.5.5), 446[14.5.7], 542[17.2.3]
strictly monotone 631[20.4.15)
nonmeasurable function 118
nonnegative see kernel, nonnegative, or matrix, positive, or resolvent, non-
negative, or solution of a linear equation, nonnegative, or solution of a
nonlinear equation, nonnegative
nonseparable convolution equation 638
nuclear reactor dynamics 8[1.2.5]
Nyquist’s theorem 14[1.3.2], 61[2.6.3], 89[3.3.15]

operator see also kernel
accretive 624
autonomous  454[15.2.5], 454[15.2.7], 456[15.2.9], 456[15.2.11], 480[15.8.1],
624, see also translation, invariant set
causal 345, 348, see also causal
coercive 515
compact 40, see also compact, mapping
convolution operator mapping L? into L2 332[11.6.1]
monotone 613
nonanticipative 348
projection 370, 606, 608{19.4.5]
spectrum of an operator 212
ordinary differential equation 203, 302[10.4.5], 425
uniformly asymptotically stable 330
uniformly stable 330
orthogonal projection 606, 608{19.4.5]
Osgood’s uniqueness theorem 414[13.6.2]

Paley—Wiener lemma 50[2.5.1], 136[4.6.1], 332{11.6.1}

Paley—Wiener theorem 14[1.3.2], 45[2.4.1], 46[2.4.3], 73, 83(3.3.5], 83[3.3.7]
applications 239[9.3.19], 264, 291[10.2.14], 299{10.4.2], 300{10.4.3]
extensions 180[6.4.1], 181[6.4.2}, 181[6.4.3], 181{6.4.4]

Parseval’s identity 514, 531, 577, see also Plancherel’s theorem

passive causal systems 533
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perfect set 126[4.4.6], 467[15.4.13]

periodic  see also differential resolvent, periodic, or resolvent, periodic, or solution
of a linear equation, variation of constants formula, periodic, or solution

of a nonlinear equation, periodic
equation 457[15.2.13], 458[15.2.14]
function 459[15.3.5)], 460[15.3.7], 470[{15.4.17]
Perron-Stieltjes integral 309, 380
perturbation
of a convolution kernel
integral equation 239{9.3.19], 291[10.2.14]
integrodifferential equation 299({10.4.2], 300[10.4.3]
of an integral equation 22[1.3.11], 317[11.3.1], 322[11.3.3]
whole line 319[11.3.2]
of an integrodifferential equation 325{11.4.1}, 327[11.4.2], 336[11.7.4)

L2-perturbation of an integral equation 22[1.3.11], 332[11.6.2], 333[11.6.3]

L?-perturbation of an integrodifferential equation 334[11.6.4]
of a nonconvolution equation 22[1.3.11}, 324{11.3.4]
of a nonconvolution kernel
integral equation 235[9.3.9], 288[10.2.6]
integrodifferential equation 299{10.4.1]
of an ordinary differential equation 301, 330[11.5.1]
periodic  337[11.7.5)
use of the variation of constants formula 22[1.3.11]
Pitt’s form of Wiener’s Tauberian theorem 477[15.6.4]
Plancherel’s theorem 496, 522, 530[16.8.2], see also Parseval’s identity
Poisson integral 145
Poisson kernel 145, 182
polar decomposition 96, 525
population dynamics 5[1.2.2]
population model 610
positive see also nonnegative
definite function 426
definite measure 492
matrix see matrix, positive
measure 141(5.2.1), 493[16.2.3]
type see also kernel, positive type
measure 492[16.2.1])
resolvent of a kernel of positive type 516
strict 510[16.4.4]
strong 507([16.4.1]
principal part 192[7.2.1], 196[7.2.4]
PT,co 516{16.5.4], see also kernel, anti-coercive type

Q¢ p, T) xxii

R 176

Radon measure 79
Radon-Nikodym derivative 526
Radon-Nikodym theorem 79
rationally independent 124
Razumikhin approach 448

real part see matrix, real part
reflected set 112
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regular weight function see weight function, regular
remoulded equation 568, 574, 581
renewal equation 6[1.2.2], 201, 478[15.7.1]
resolvent 14[1.3.2], 36, 44[2.3.2], see also differential resolvent
in an associative algebra 233[9.3.2], 233({9.3.3]
in a Banach algebra 233, 235[9.3.7], 235[9.3.8], 256[9.7.5], 275[9.11.1]
C-totally invariant type 626[20.4.11]
completely monotone 17[1.3.5], 148[5.3.1], 159[5.5.4]
of a completely monotone kernel 17[1.3.5], 148[5.3.1]
continuous 246[9.5.7]
continuous dependence 42[2.3.1], 235[9.3.11], 236(9.3.12], 626[20.4.11]
of a convex kernel 18[1.3.6], 169(6.2.1]
equation 37, 42[2.3.1]
first kind 157
nonconvolution 226, 232[9.3.1], 287[10.2.4]
periodic 48[2.4.7]
whole line 46, 46(2.4.3]
exponentially growing 196[7.2.4]
first kind 17[1.3.5], 158[5.5.1], 158[5.5.2], 158[5.5.3], 159(5.5.4], 159,
160[5.5.5], 161[5.5.6], 161[5.5.7], 164[5.6.1], 419, 638[20.4.18]
Fredholm resolvent 232[9.8.1], see also Fredholm, or resolvent, whole line
generates a compact mapping 253
of an infinitesimal generator 213(8.2.7]
integrable 18[1.3.6], 45[2.4.1], 46[2.4.3], 47[2.4.5], 48[2.4.6], 59(2.6.1],
62(2.6.5], 62[2.6.6], T0[2.8.2], T1, 148[5.3.1], 169[6.2.1], 180[6.4.1],
181[6.4.2], 186[6.6.4], 258(9.8.4], 264[9.8.8], 264
as a sum of iterated kernels 37, 43, 239{9.3.18]
of a kernel of positive type 27[1.3.16], 516
size of L'-norm  59[2.6.1)
L2-theory 22(1.3.11], 331
LP-anti-accretive type 646
maps L? into L2 60(2.6.2], 333[11.6.3], 334[11.6.4]
measure resolvent 16[1.3.4], 114[4.1.5], 114[4.1.6], 114[4.1.7], 158(5.5.1],
579
continuous dependence 114[4.1.5]
equation 16[1.3.4], 114[4.1.5], 125[4.4.4]
in M(J; ) 125[4.4.3], 125[4.4.4], 127[4.4.7), 127[4.4.8], 128[4.4.9],
128[4.4.10], 129[4.4.11], 129[4.4.12]
nonunique 126
unique 114[4.1.5], 125[4.4.4], 287
in a weighted space 126[4.4.5], 135
whole line 125{4.4.4], 126[4.4.5]
nonconvolution 19{1.3.9], 226
nonconvolution measure resolvent
type B> 20(1.3.10], 287{10.2.4], 288[10.2.6], 288[10.2.7], 289[10.2.8],
289[10.2.9], 291[10.2.14]
type BT, 290[10.2.12], 290[10.2.13], 396[13.3.1]
nonnegative 258[9.8.3], 258(9.8.4], 258[9.8.5], 260[9.8.6], 264[9.8.8], 621,
625(20.4.9]
of a nonnegative, nonincreasing, integrable kernel 73, 264
nonpositive 257{9.8.1], 257[9.8.2]
in operator theory 212, 233
periodic 49[2.4.8], 70
used in a perturbed linear equation 313, 317, 334
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resolvent continued
real-valued 44
remainder in M(R) 196{7.2.4]
totally positive type 626{20.4.11}
type [B®;Tg] 251{9.6.10]
type [C;Ts] 251[9.6.10]
type B> 244[9.5.4]
type B§® 248[9.6.3]
type BC'  244[9.5.4]
type BUC 244[9.5.4], 245[9.5.5], 265[9.9.1]
type C 245[9.5.5]
type L1 258[9.8.5], 270[9.9.2]
type LP 19{1.3.9], 232[9.3.1], 234[9.3.6], 235[9.3.9], 235[9.3.10], 236[9.3.13],
238[9.3.14], 238[9.3.15], 238[9.3.16], 239(9.3.19], 258[9.8.3]
type LY . 241[9.4.2], 241[9.4.3}, 260(9.8.6], 399[13.3.2]
type L™ 244[9.5.4], 258([9.8.5]
unbounded 195[7.2.4}
unique 42[2.3.1], 46[2.4.3], 49[2.4.7], 114[4.1.5), 125[4.4.4], 233[9.3.3], 287
Volterra resolvent 232[9.3.1], see also Volterra
in a weighted space see resolvent, measure resolvent, in a weighted space
whole line  46[2.4.3}, 47[2.4.4], 125[4.4.4], 126[4.4.5], 196[7.2.4]
zero at infinity 62[2.6.6]
Riemann-Lebesgue lemma 41, 52[2.5.4]
Riesz’ criterion for total boundedness 373
Riesz’ interpolation theorem 231, 623

S, 8 xix, 495-496, 499, 527, 528
Sard’s theorem 481[15.8.2], 591
Schauder’s theorem 314, 342, 347[12.1.4], 632, see also fixed point theorem
second kind see Volterra, equation of the second kind
self-adjoint matrix see matrix, self-adjoint
semi-inner product 525, 526[16.7.1)
semigroup 207
adjoint 213, 213[8.2.8], 216(8.3.5]
equivalence 213, 214[8.2.9], 217[8.3.6]
extended forcing function semigroup 216[8.3.4]
extended initial function semigroup 215[8.3.2]
forcing function semigroup 210{8.2.4], 211[8.2.6]
infinitesimal generator 208, 210[8.2.5], 211[8.2.6], 218(8.3.7], 218]8.3.8]
initial function semigroup 209[8.2.2], 210[8.2.5]
spectrum of an infinitesimal generator 213[8.2.7}, 219
strongly continuous 208, 209[8.2.1], 209({8.2.3], 215(8.3.1], 216[8.3.3]
transposed forcing function semigroup 210([8.2.4]
transposed initial function semigroup 209[8.2.2]
true adjoint 221
Shea-Wainger theorem 169[6.2.1}
singular part expansion 193
solution of a linear equation
continuous dependence 236[9.3.12], see also differential resolvent, continuous
dependence, or resolvent, continuous dependence
exponential polynomial plus remainder 1947.2.3], 197([7.2.5]
exponentially growing 18(1.3.7], 194[7.2.3], 197[7.2.5]
nonnegative 263[9.8.7]
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solution of a linear equation continued

rate of convergence 22{1.3.11]

unbounded 194[7.2.3], 197[7.2.5]

unstable 195, 197

variation of constants formula
differential resolvent equation 299[10.4.1]
equation in an associative algebra 233[9.3.4], 234[9.3.5]
equation of the first kind 17{1.3.5], 157, 158[5.5.3]
integral equation 14[1.3.2], 16[1.3.4], 36, 44[2.3.5], 114[4.1.7], 128[4.4.10]
integrodifferential equation 15[1.3.3], 77, 78, 81[3.3.3], 131[4.4.17]
nonconvolution equation 226, 234[9.3.6], 241[9.4.2], 244[9.5.4], 246[9.5.6]

nonconvolution equation with measure kernel 20[1.3.10], 288[10.2.5],
290{10.2.12]

nonconvolution integrodifferential equation 21{1.3.10], 297[10.3.9],
303[10.4.6]

periodic 49([2.4.7], 88[3.3.11]
solution of a nonlinear equation 348, see also perturbation
asymptotic equivalence 328([11.4.3], 336{11.7.3], 630[20.4.14]
asymptotically periodic 631[20.4.15]
asymptotically slowly varying 545[17.3.2], 549(17.3.8], 591[19.2.1],
598[19.3.1], 605[19.4.2], 609{19.4.5], 611[19.5.1], 640[20.5.2], 644[20.5.4]
asymptotically stable 426

bounded
differential-delay equation 427{14.2.1}, 430[14.2.7], 448[14.5.9]
integral equation 317[11.3.1}, 319[11.3.2], 336[11.7.3], 444[14.5.1],

555[17.5.3], 556[17.5.4], 567[18.2.4], 567[18.2.5}, 567[18.2.6], 569[18.3.1],
573[18.3.4], 580[18.4.9]
integrodifferential equation 328[11.4.3], 336[11.7.4}, 432[14.2.9],
445(14.5.3), 445[14.5.4], 540[17.2.1], 541[17.2.2], 543[17.2.3], 543[17.2.4],
544[17.2.5], 557(17.6.1], 557[17.6.2], 558[17.6.3], 565[18.2.1], 566[18.2.2],
566[18.2.3], 582[18.5.3], 584[18.5.6], 609([19.4.6]
nonconvolution equation 620[20.3.1], 622{20.3.2], 628[20.4.13]
nonconvolution integrodifferential equation 619{20.2.5]
nonseparable convolution equation 640{20.5.2], 644[20.5.4]
remoulded equation 573(18.3.3], 577[18.4.7], 582[18.5.2], 584{18.5.5]
in a cone 627[20.4.12], see also solution of a nonlinear equation, maximal
continuation of 343
continuous dependence 23[1.3.13)
functional differential equation 392[13.2.3]
functional equation 386[13.2.1], 393[13.2.4]
integral equation 384[13.1.1], 391[13.2.2]
integrodifferential equation 327{11.4.3)
differentiable 401[13.3.3]
differentiable with respect to a parameter 23([1.3.13]
functional equation 396[13.3.1], 399[13.3.2]
integral equation 385[13.1.2)
enlarged sense 23[1.3.12], 372

exists
functional differential equation 23[1.3.12], 360[12.3.1]
functional equation 22[1.3.12), 349[12.2.1], 352[12.2.2], 353[12.2.3],
353[12.2.4], 355[12.2.5], 362[12.4.1], 364[12.4.2], 378
integral equation 22[1.3.12], 317[11.3.1], 319({11.3.2], 324[11.3.4],

332(11.6.2], 333[11.6.3], 335[11.7.1], 335[11.7.2], 343[12.1.1], 345{12.1.2],
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solution of a nonlinear equation, exists, integral equation continued

356[12.2.6], 357[12.2.7], 357[12.2.8], 358[12.2.9], 364[12.4.3], 365[12.4.4],
368[12.4.7), 368[12.4.8], 369(12.4.9], 372[12.5.1], 411[13.5.4], 585[18.6.1]
integrodifferential equation 325[11.4.1], 327[11.4.2], 328[11.4.3],
334[11.6.4], 336[11.7.4], 337{11.7.5], 360[12.3.2]
perturbed ordinary differential equation 331[11.5.1]
g(-,z(-)) € L2(Rt) 554[17.5.1], 555[17.5.2]
g (xz(-))z'(-) € L3(R*) 573[18.3.3], 573[18.3.4]
gox € L2(R) 599(19.3.2]
gox € L2(Rt)  557[17.6.1], 565[18.2.1], 567[18.2.4], 573[18.3.3], 573(18.3.4],
575[18.4.2], 575[18.4.3], 577[18.4.5], 579[18.4.8]
leaves compact sets
functional differential equation 360{12.3.1]

functional equation 349([12.2.1], 352(12.2.2], 353[12.2.3], 354[12.2.4],
355[12.2.5], 364[12.4.2]
integral equation 356[12.2.6], 357[12.2.7], 358[12.2.8], 358[12.2.9],

364[12.4.3], 368[12.4.8]
integrodifferential equation 360[12.3.2]

limy—, o0 (z(t) — y(t)) =0 336{11.7.3]

limit at infinity  328[11.4.3], 434[14.3.1], 436[14.3.5], 438[14.3.8], 440[14.3.9],
446[14.5.5], 446[{14.5.7], 447[14.5.8], 448[14.5.9], 545[17.3.3], 547,
559[17.6.4], 575[18.4.3], 577[18.4.5], 579[18.4.8], 591[19.2.1], 598[19.3.1],
611[19.5.1], 640[20.5.2], 644[20.5.4], see also solution of a nonlinear equa-
tion, zero at infinity

Lipschitz-dependence on forcing function 317[11.3.1], 319[11.3.2],
324[11.3.4], 332[11.6.2], 333[11.6.3]

maximal 403[13.4.2], 403[13.4.3], 406[13.4.6], 407[13.4.8], 408[13.4.9]

minimal 403[13.4.2], 403[13.4.3], 406[13.4.6], 407[13.4.8], 408[13.4.9]

noncontinuable 343, see also solution of a nonlinear equation, leaves compact

sets
functional differential equation 393(13.2.3], 407[13.4.8], 408{13.4.9]
functional equation 376[12.6.2], 386[13.2.1], 393[13.2.4], 396[13.3.1],

399(13.3.2], 404[13.4.3]
integral equation 384[13.1.1}, 392[13.2.2], 406[13.4.6]

nonnegative 622[20.3.2}
periodic  337[11.7.5], 337
rate of convergence 322
stable 426
SUPps Qe+ c* p,gox, T) < oo 582[18.5.3]
SUPr-o Q(, g0z, T) < 0o 540[17.2.1], 541[17.2.2], 543[17.2.4], 544[17.2.5],

557[17.6.1], 557[17.6.2], 558[17.6.3], 582[18.5.2]
SUpro Qv + A6, gox, T) < oo 565[18.2.1], 566[18.2.2], 566[18.2.3]
supr~o Q@(v, goxr + (c * gox)’,T) < co 584{18.5.5], 584[18.5.6]
SUPro Qa + A6, 9(-, (), T) < oo 554[17.5.1]
sSuppso Qa, g9(,2(-)),T) < oo 555[17.5.2], 556[17.5.4]
SUPpg Qb+ Ab,gor,T) < oo  575[18.4.2]
Suppo @b, (cx gox)’ + gox, T) < 00  577(18.4.5], 579[18.4.8]
Suppso @b, 9’ (x(:))x'(-) + rg(z(-)), T) < oo 573[18.3.3], 573[18.3.4]

(

supps o Q(b, 9’ (z(:))2' (1), T) < oo 569[18.3.1], 571[18.3.2]

SUpyo Q(ga + 1+ A6, gox,T) < oo 567[18.2.4], 567[18.2.5], 567(18.2.6]

sup,cg+|2(t)| < 6 317[11.3.1], 325[11.4.1], 327[11.4.2], 331[11.5.1],
335[11.7.2]

sup,cgrlz(t)} <6 319[11.3.2], 337[11.7.5]
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solution of a nonlinear equation continued

unique 23[1.3.13]
functional differential equation 393[13.2.3]

699

functional equation 352[12.2.2], 362[12.4.1], 364[12.4.2], 387[13.2.1],

393(13.2.4], 396[13.3.1], 399[13.3.2]

integral equation 317[11.3.1}, 319[11.3.2], 324([11.3.4], 332(11.6.2],

333(11.6.3], 356[12.2.6], 364[12.4.3], 384[13.1.1], 385[13.1.2], 392[13.2.2],
401[13.3.3], 409[13.5.1], 411[13.5.4], 413[13.5.7], 585[18.6.1]
integrodifferential equation 328[11.4.3], 334[11.6.4], 336[11.7.4}
|z(t)] < de—€t 335[11.7.1]
xz — Agoxr € L2(R+) 569[18.3.1], 571[18.3.2]
z — Agox € BC(RT) 569(18.3.1], 571(18.3.2]
z € BC(Rt;¢) 323[11.3.3]

z € L3(RT)
integral equation 332[11.6.2], 333[11.6.3], 554[17.5.1], 555[17.5.2],
556[17.5.4], 567[18.2.4], 575[18.4.3], 579(18.4.8], 580[18.4.9], 585[18.6.1}
integrodifferential equation 334[11.6.4], 549[17.4.1], 551[17.4.3],
565[18.2.1]

remoulded equation 577[18.4.5], 577[18.4.7]

(t,z(t)) e DN K 353[12.2.4], 358[12.2.9}

(t,z(t)) € K 368[12.4.7}

2z’ € L*(R) 599[19.3.2]

z' € L*(RY) 545[17.3.2], 549(17.4.1], 551[17.4.3], 558[17.6.4], 567{18.2.4],
648[20.6.1}

z' € L°(R*) 544[17.3.1]

zero at infinity = 567[18.2.4], 573[18.3.3], 573[18.3.4], 577[18.4.7], 580[18.4.9],
621[20.3.1], 629({20.4.13], see also solution of a nonlinear equation, limit
at infinity

spectral

analysis 25[1.3.15]

asymptotic spectral subspace 476[15.6.1]

radius 239[9.3.18], 260[9.8.6]
in an associative algebra 239[9.3.17}, 290{10.2.10]
in a Banach algebra 239

subspace 472[15.5.1], 472[15.5.2], 473[15.5.3], 474[15.5.6], 475[15.5.7],
475[15.5.8], 485
synthesis 463, 467[15.4.14], 467[15.4.15], 469[15.4.16], 475[15.5.7],

484[15.10.1], 484(15.10.2], 486

spectrum

of an almost-periodic function 470[15.4.17], 471

in an associative algebra 239[9.3.17], 290{10.2.10]

asymptotic 476[15.6.1], 476[15.6.2], 548[17.3.7]

asymptotic directional 476[15.6.1]

of an asymptotically drifting periodic function 476[15.6.2]

boundary of the spectrum 467[15.4.13], 467[15.4.14]

of a bounded function 25[1.3.15], 462[15.4.4)], 462[15.4.5], 484[15.10.1],
484[15.10.2]

of a constant 469{15.4.17]

continuous dependence 465[15.4.9]

countable 25[1.3.15], 467[15.4.14], 469[15.4.17], 475[15.5.7], 476[15.6.2]

of a derivative 471[15.4.18]

directional 472[15.5.1], 473[15.5.3]

of a finite measure 25[1.3.15], 461{15.4.1], 461[15.4.2], 462([15.4.3]
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spectrum continued

of an infinitesimal generator 213[8.2.7}, 219
of an integral operator 260{9.8.6], 275[9.11.2}, 276, 622-623, 623[20.4.1]
isolated point of the spectrum 466[15.4.12], 469[15.4.17], 474[15.5.6],
476[15.6.2)
nonempty 464[15.4.7], 476[15.6.2]
of an operator 212
perfect set 467[15.4.13]
of a periodic function 470[15.4.17]
of a product 465[15.4.10]
properties of spectra 463[15.4.6], 465[{15.4.9], 465[15.4.11], 473[15.5.3],
476(15.6.3]
of the resolvent 260[9.8.6]
of a trigonometric polynomial 469[15.4.17], 476[15.6.2]
weak™ 486
Wiener 487, 488
stability 426
asymptotic 426
uniform 330
uniform asymptotic 330
Stephanov 65
Stieltjes transform 145, 150
strict positive type see kernel, strict positive type
strictly negative matrix see matrix, strictly negative
strictly positive matrix see matrix, strictly positive
strong positive type see kernel, strong positive type
submultiplicative function 118[4.3.2], 120{4.4.1], see also weight function,
submultiplicative
successive approximations 36
superfluidity 9[1.2.6]
support see distribution, support, or measure, support

Ts xvii
Too 348
Tauberian decomposition lemma 481{15.9.1], 482[15.9.2]
tempered distribution see distribution, tempered
time independent see autonomous
total variation

of a function 92[3.5.1]

of a measure 92[3.5.2}, 94[3.5.7]
totally bounded set 40, 40[2.2.5], 346
totally invariant type see kernel, C-totally invariant type
totally positive type see kernel, totally positive type
transform conditions, summary 29{1.3.18], 563-564
translate 63[2.7.1], 316, 453[15.2.2], 492

properties 63[2.7.2], 63[2.7.3]

translation
group 215
invariant set 453, 453[15.2.3], 454[15.2.5], 459[15.3.6], see also operator,
autonomous

trigonometric polynomial 469[15.4.17], 476[15.6.2]
true adjoint 221
type see kernel, type
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uniform convergence on compact subsets 315[11.2.3), 453[15.2.3], see also narrow
convergence

uniqueness  see differential resolvent, unique, or resolvent, unique, or solution of
a nonlinear equation, unique

unstable 195, 197, see also stability

Uryson operator 345

\% see also kernel
V(Bf’:c;.]) 242[9.5.1]

V(B>=;J) 242[9.5.1]

V(C; ) 242[9.5.2]

V(LY ;J) 240[9.4.1]
V(LP;J) 227[9.2.2)
V(Mioc; BZ,;J) 295[10.3.6]
V(M;B>;J) 293[10.3.3]

variation of constants formula see solution of a linear equation, variation of

constants formula

variational equation 397, 401

viscoelasticity 10{1.2.7]

Volterra
abstract Volterra operator 379, see also causal
equation of mixed kind 12{1.2.8]
equation of the first kind 4, 17[1.3.5], 140, 156
equation of the second kind 2, 3, 14[1.3.2], 225
integrodifferential equation 15[1.3.3], 76
kernel 14[1.3.2], 15[1.3.3}, 16[1.3.4], 227[9.2.1]
measure kernel 20[1.3.10]
nonconvolution equation 3, 19[{1.3.9], 225
nonconvolution measure kernel 284[10.2.1}
nonseparable equation 30[1.3.20], 638
resolvent 232[9.3.1]}

WLP(J) xix
weakly compact 254
weight function 16{1.3.4}, 115[4.2.1], 192-200, 315
dominated by a submultiplicative function 118[4.3.2], 119[4.3.3], 119[4.3.5],
133[4.5.1)
properties 117{4.3.1]
regular 118[4.3.2], 215[8.3.1}, 216[8.3.5]
submultiplicative 119[4.3.4], 119, 120[4.4.1], 121{4.4.2], 125[4.4.3], 125[4.4.4],
127{4.4.7], 130[4.4.13}, 130[4.4.14], 130[4.4.15], 322[11.3.3]
weighted space
function space 16{1.3.4], 115, 522, 526
measure space 16[{1.3.4], 119
Wiener spectrum 487, 488
Wiener’s Tauberian theorem 464[15.4.7], 477[15.6.4], 547

Z(u) see kernel, Fourier zero-set
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