Index

273
LM

sl complement), 137 [ P (E.5 norm)
illaton ol £y, 13

. ), 367
[ e gy 12

— isubiraciion), 5
29 test, 107

-2 i less thand, 3
igreater rhany, A

v 1 Sobolev porg, 325
-difforence) |

o A . . A e A
< [ and only i), 340 Hin™ poui), 21,48, 175, 193
= Liuplies), 540 N (eross productd, 370

b fabsolue valaey, 7 A fproduct e -ulgebra), 245

~

| (slae of g set), 37 (product meassre). 252
E—rule 217 o fset productp, H1Y
8o T v oLary, B46h
l (il'lTCgi'ﬁl.} copamdn, 546
g . s fwedge produgery. K40
#odr thing integraly, 457

. ;) {har indicuiing sbsence), 440
F o8 isurfuce integraly, 456 B iindicator fupetion, 88
FdV iovera volume ). 455 factarialy, 15, 195, 195

closed curves/smlbaces, 360
improper Ricmann, 1440, 141 144
tndetiniie. Y6

“direction of a prind. 7
=" direction of o prowd. 7

Lobesgue, 153 Al 390
o measire space, 26 f[,i'.‘..r" )

Kiemunn, 56

) A posterion, 205
r] {intersection. [, T1E

A priori, 203

| tumioni, 1115, 547 ae 123.229
) abseluie maximundminimuomsesiremum, 08,
_ vtraction, 13 111
L”IE fernpty seth, | absoiuie value. 7. 282
A (eristentin) anandificey, 1. 546 abzolutely continuoas, 1349, 244, 420, 523
¥ (universol quantifier), 1, 546 absobutely coovergent, 1089, fo6, 237, 243
= greater than or cquat), 3 acowritlation point, 294
o findinily moanthmetes., (47 acddition, 2
-y linner producty, 264 additive inverse, 2. 256
s aless than o egaall, 5 admissibde langolation, 334
[ iceiling lunclion), t4 afling lingar, 424
U oo functionl. 14 alter the Tagi, 205
Y (nably operstory. 366, 438 algebra, 121,233
— {hegation), 540 almost eveiywhere, 128, 229
L5 (Boclidean nommy, 270 glrernating. 394
|- e (umriform normd, 270, 2710, 274 Allernaging Series Test, 105
as limit of the j - | p-nornis. 275, 251 Ampare-Marwell Law, 494

i
n
Tl



554

and. 346

antisynunetric.

arccosing, 197

aresing, 197

arctangent, 197

arithmelic inml\-inu e, 147
associative, 2, 256, 4t
atlas, 422, 425

Axiom of Choice, 348

BV, b|. 259, 274. 481

hall, 3001

Banach space, 292

Banrach’s Fixed Poiat Theorem, 381
bise. 260

Base Fxchange Theorem, 262
hasc tunctions of a finite element, 336
base step, 11, 17

before the fact, 205

Beltrami, 504

Bernoutlis inequality, 23

Bessel equation, 493, 512
Bessel's inequality, 463

best upproximalion, 476

bijective, 36, 348

hilincar, 370

hinemial coctficiont, 18

hinomial tormulas, 4

Binomial Theorem, 19

hiscction method, 208
Bolzano-Weicrstrass, 42, 309
Borcl measure, 391, 481

Borel sets, 390, 391, 457
boundary, 306, 424, 425, 441, 447
boundary condition, 489
baunded, ¥, 40, 39, 86, 290, 344
bounded above, &, 40

bounded below, 8. 40

bounded vanation, 136, 259
hounds, 86

CYa. b1, 258,271

C™, 258, 425, 428, 444
C™ -muanifold, 422

C*. 258,425, 428 444

C "*—diffcomorphimn, 422
¥ -manitold, 423

C(’-]"" (€2, 392

T (comples numbers), 281
Céa’s Lemrma, 517

Imdex

Cantonr set, 126, 1300 136, 153, 165, 199,
205
casc chstinction. 6
Canchy Criterion, 90, 105, 115, 144
Canchy Product. 176
Cauchy sequence, 36, 39, 2R2 29
Canchy's Limit Theoren. 48
Cauchy-Schwars inequality, 269, 256
ceiling function, 14
chain, 146
Chain Rule, 77, 335, 367, 374
chart. 422
Clairaut’s Theorem, 377
clopen, 330
closed, 6, 304
closure, 306
coercive, 314
cocreivity coellicient, 514
column index, 348
coluinn vector, 35
comunutative, 2, 256, 401
connmutative diagrams, 350
cowpact, 309 310, 314
Companson Tesw 109, 115, 142
complement, |, 147
complete, 230, 292
Compicieness Axtom, 9, 38
completion, 230, 328
complex conjugare. 282
complex lamellar, 504
complex pumbers, 281
component, 333
composite integration tormuola, 215
composition, 39, 41
conditional convergenee, 111
conformung, 542
conngeted. 330
conscryvation of mass, 498, 499
consistent, 433
containment relations
LF spaces, 259
Soboley spaces, 532
continuous, 39, 296, 297, 303
does not imply differentiable, 72
functions assume absolute extrema, 68
tmplics Lehesgue measurable, 386
inverse function, 67. 311
nowhere differentiable function, 188
topological formulation. 303
continuonsly diffecentiable, 79, 238



Indes

Contnuum IHypothesis

tn comtinunm mechanies. 497

in set theory, 548
contradiction, 3
contrapositive, 546
control volume approuach, 497
convergent

absolutely, 104,237 203

ith s, (69

at v, 4y

conditionally, 111

double series, 114

[rom the Tett. 56

from the right, 56

iniz, 282

1 mean, 242

i measure, 243, 291

power series, 173

sequence, 25, 287

serics, 101, 203

unconditionally. 171, 296, 321
convex, 462, 476
convolation, 396, 413, 325
coordinate system, 348, 422
coordinate transiormation, 416

for differenrial operators, 367
cosing function, 193, 253
Coulomb™s Law, 496
countable, 122
countably additive, 228, 231
countably infinite, 122
countably subadditive, 129
counling reasure, 228
cover, 312
cross product. 370
cube. 446
cubic Hermitian finite elements, 538
curl, 438

cylindricsl coordinales, 417

DY £ (partial derivative, order |w|), 518
DF W derivative), 373, 374
£ f (partial derivative, direction x;), 364
2F (denivalive)., 354
A (Laplace operator), 488
Agp. 90
Ay, BG
& {boundary, topological), 306
)

o F ™ derivative), 79
ax

=4
LA
LA

i
i -
ff-\_.r IP‘
af : - .
—— (partial derivigtpee), 303
i
diuir(.r, A (distance from a point to 2 sel),
322,333
A (houndary vperaror), 441, 447
JM (boundary of a manifoldy, 424, 423
d differential of g form), 437, 1445
iof fmetne), 2760
Darboux integrgl. 99
decimal expansion, Hd
decreasing, 64, 82
degree, 62
degrees of treedom, 536
DeMorgan's Faws, 118
dense, 323
derivative, 71, 334
arguments, 354
ol a constunt mutuple, 74, 353
ol a dilfercnce, 74
ol a sum. 74, 355
ol an mereasing funciion, 82
ol an inverse funciion, 82, 356
of the inversion operatoc, 357
zero at relatve extremum. 30, 359
determingnt, 404, 407
of a lincar function, 405
row cxpuansion. 407
summation formula, 407
diagonal aperator, 351, 407
diffeomorphism, 422, 428
difference, 5
differentiabte, 71, 72, 354, 427437, 443,
505
implics continuous, 72, 355
differentiable tunction with hounded, hut
not Riemann integrable, denva-
tive, 198
differential, 437, 445
differential equatiom, 505
dilTerential form, 435, 443
differential operator, 532
difTusion equation, 488
dimension, 261
Lhni derivatives, 171
Dini’s Theorem, 316
direct proal, 3
divect sum, 367
direction ol steepest ascent, 366



i
A
&

Danchlet function, 32,99
Lirichlet kemed, 408
disconnocied, 3340
dizcontinnty, 63
discreis metric, 27
disjuine, 123
distance, 322, 355

7

divergence., 4338

Drvereence Theorem, 443, 4oi
divergent, 25, 175, 287

serles, 11, 2493

Domimued Convergence Thearem, 2410
Jdisuble sevies, T4, 237 254

doubly indexed Fannly, 114

thual base, 308

dunl spasce, 38, I8

dyvadic apen box, 233

dyadic rutional number, 16

Dvnkin syetem, 246
generated by £, 246

Drenkins [emomn, 246

elhiciont evaluation of pelynomals, 208
Eguroll"s Theorem, 244
clliptic
Malinear oo, 514
differential operatos, 532
vniformis. 534
einbedded manitold, 473
with boundury, 425
with cornera, 426
cruply prosducl. 18
CIIply a2, |
amply s, 17
codpowis. 6
sguicontinuous, 187
vquivatence class/relaion, 550
cquivalend, 122, 317
Eucliclear nom, 270
Euley identities. 284
Tinier's nomber, 190
Fulee’s Summation Formula, [
Eulerian approach. 497
cealiano s, 35
evern lnnclion, 139
ever nvnber, 63
exisienial quaniifer, 1. 340
eaplicic dhfforential equation, S07
caponerttal {uaziton, (88 190, 261 283

fidex

cyponents {(fules), 22, 18
witended real vumber systern, Fdo
exlreninl

hsolune, O

relarive (or locsl), 50

Fila ke 256

Frfy ), 2

Fheb Orengze of goser). 67

Flg frestriction of § oo 85404

£ (positive part of [, 154, 231

JT inzgative part of 1, 154, 2

Feo FYisectiony), 248

lacworial, [¥, [93, 49y

Favsdy, 117

Fursdiy's Lo, 04

Falow's Lemima, 240

fleld, 2

ficld iscimorphiam, L6

[inge, 37, 236

{inile dimensional, 26§

ilnite element, 5346
Hoeraitian, 538
Lagrangan, 5338
apace, SH

lintie subeover, 314, 335

finuety addimve measwe, 23

lized polat, 2183, 380

Hoor function, 14

frid Aoy, 596

forced harrnonic oncillawor, 485

Ty, 435, 443

Fourjer enefticicnts, 464, 473

Frowiricr comration, 483

Fouriee polvnomial, 467

Fourizr sertes, 407475
comvergence, 469

fraction. 13

Fubini's [hffereniation Theoram, 187

Tubini™s Theorem, 253, 322

funcricm. 343

Tunctional, 298, 478

Fundarnenta] Thoorem for Line Inteorals,

462

Fundarneinal Theorom o Algebr, 32]

Fundamental Theorem of Oaleadns
Anuderivative Foru, 95, 300 523
Dervative Form, 137, 360, 390

-
A

Oamuna funciion, 193



Index

Cratss” Law, 494

Crauss” Theorem, 640

Guauss-Jordan Algorithm, 3351

general solution ol an ordinary linear dil-
lerential equation, 512

senerlized boundary value, 531

generalized lactorial luncton, 1973

geamelrie semsfseries, 101

pradient, 306, 438

Gram-Schmidt Procedure, 268

greater than (or equal o), 5

greatest lower bound, 9

Green's Tdentities, 490

Gireen's Theorem, 462, 540

Gronwall's Inequality. 193

arows beyond all bounds, 45

H!M e, H[‘_’]”[SZJ (Suboley space), 523, 531
hall-open. 6, 396, 412

hartomic series, 103

heal equalion, 488

[eine-Borel, 128, 314

[Nermann Al Schwary” Theorem, 374
Hermitian fintte element, 338

higher derivatives, 79, 373

Hilbert space, 292

Halder's inequality, 271, 274, 281
homeomorphism, 335
homogeneous, 510

hyperbolic diflerential operator, 532

i 441 446

(-} (imaginary part), 281

inf(-) (infirnum), 9

iff (if and only if}, 5. 546

image, 67

imaginary part, 281

Implicit F'unction Theorem, 351§
implics, 540

improper Lebesgue integral, 167
improper Ricmann integral, 1400 141, 144
in & cotner, 425

increasing, 69, 82

indelinite integral, 96
indeterminate [orms, 47

indexed family, 117

indicator Ninction, 88, 154
induced metnc, 276

induced otientation, 458
mduction, 11, 17, 34

Induction Taw, 494
nlimum, ¥
mhnite, 37, 58, 106
infimite discontinuily, 63
infinite sum, 1406
inhinitely differentiable, 79, 373
infimity, 45, 37
inhomogeneous, 514}
initizl condition, 489
initial value problem, 503
imjective, 16, 36, 548
innet product space, 264, 284
integers, 13, 55
ntegrable, 236, 237, 284
integral, 236, 284
aver subsels, 238
[ntegral Test, 143
integrand, 86, 9
Integration by Parts, Y6, 134, 523
Integration hy Substilution, $7, 139
inlegralor, 90
inlertor {point), 35
intermediaie value property, 84
Intermedtate Value Theorem, b, 332
interscetion, 1, T8
intcrval, 3
inverse function, 67
continuity, 67, 311
derivative. 82, 350
inverse trigonometric functions, 197
inward pointing tangent vector, 433
irrational numbers, 14
irrotational, 304
1solated point, 299
1sometry, 326
isomorphism, 262, 265

Jacobian, 416
derivative, 499
matrix, 363

Jensen's inequality, 275

Jordan content, 153, 233

Jump discoulinuity, 63

L{f, P (lower sum), 91
L (also see £, 279, 280
brackels around elements, 342
on o manilold, 457
Ly (. P (lower Stieltjes sum}, 95
him  n, 48, 178, 193

o

h




















