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15, 48, 254, 434

genus, 366

Goldwasser-Kilian test, 196

good reduction, 64, 433

Gross, 440

Grothendieck, 432

group, 477

group law, 14, 71, 272

Harley, 111, 424
hash function, 177, 187, 188



Hasse’s theorem, 97, 100, 423, 431
Hasse-Minkowski theorem, 238
Hecke algebra, 450, 452, 459
Hecke operator, 450, 459
Heegner points, 440

height, 216

height pairing, 230
Hellegouarch, 446

Hensel’s lemma, 241, 474
Hessian, 93

homomorphism, 480
homothetic, 273, 316

Huang, 424

hyperelliptic curve, 407, 408
hyperelliptic involution, 408

imaginary quadratic field, 314

index, 478, 509

index calculus, 144, 423

infinite descent, 231

isogenous, 381

isogeny, 142, 236, 381, 386, 397,
451

isomorphic, 389

j-function, 275, 276

j-invariant, 46-48, 73, 74, 139, 322,
331, 337

Jacobi sum, 118

Jacobian, 407, 415, 458

Jacobian coordinates, 43

Jugendtraum, 336

kangaroos, 150

kernel, 480

key, 169

Koblitz, 174, 407, 423
Kolyvagin, 252, 441

Kramer, 447

Kronecker-Weber theorem, 336
Kummer, 445

L-function, 433, 435
L-series, 447
Lagrange’s theorem, 477

© 2008 by Taylor & Francis Group, LLC

INDEX 511

Lang-Trotter method, 106
Langlands, 462

lattice, 257, 479

Legendre equation, 35, 73, 132
Legendre symbol, 104, 140
Lenstra, 189

level, 450, 453

lines, 72, 73

local rings, 66

local-global principle, 238
Lutz-Nagell, 205

Magma, 492

Massey-Omura encryption, 173

maximal order, 319

Mazur, 208, 447

Mestre, 108

Metsankyla, 446

minimal Weierstrass equation, 434

modular curve, 456

modular elliptic curve, 447, 458

modular form, 447, 450

modular polynomial, 329, 383, 398,
399

modular representation, 453

Mordell, 215

Mordell-Weil theorem, 16, 216

MOV attack, 154, 158

multiplication by n, 83

multiplicative reduction, 64, 434

Mumford representation, 415

Murty, 136

newform, 450

Newton’s method, 413

nonsingular curve, 23, 24

nonsplit multiplicative reduction, 64,
434

normalized, 451

Nyberg-Rueppel signature, 188

oldform, 450

order, 106, 258, 279, 314, 340, 471,
477

ordinary, 79, 319, 320
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p-adic absolute value, 472

p-adic numbers, 318, 472

p-adic valuation, 160, 199, 472

p — 1 factorization method, 191

pairings, 154

PalmPilot, 169

Pappus’s theorem, 34

parallelogram law, 217

Pari, 489

Pascal’s theorem, 33

periods, 258, 284, 286

Picard-Fuchs differential equation,
137

plaintext, 169

Pocklington-Lehmer test, 194

Pohlig-Hellman method, 151, 167

point at infinity, 11, 20, 408

points at infinity, 18

pole, 340

Pollard’s A method, 150

Pollard’s p method, 147, 425

primality testing, 189, 194, 196

prime, 423

prime number theorem, 141

primitive, 65

primitive root, 471

principal divisor, 342

probabilistic, 151

projective coordinates, 42

projective space, 18, 65, 72

public key encryption, 170

Pythagorean triples, 231

quadratic field, 314
quadratic surface, 39
quaternions, 318, 319, 321, 338

ramified, 318, 319

rank, 16, 223, 479

reduced divisor, 411
reduction, 63, 70, 207, 416
residue, 258

Ribet, 448, 454

Riemann hypothesis, 430, 431
Riemann-Hurwitz, 395
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Riemann-Roch theorem, 366, 413,
414

rings, 65

Rogaway, 180

root of unity, 87, 483

RSA, 181

Rubin, 252, 441

Riick, 157

Sage, 494

Schmidt, 430, 431

Schoof’s algorithm, 123, 396

Selmer group, 237, 252

semi-reduced, 411

semistable, 76, 437, 446, 447

separable, 387

separable endomorphism, 51, 58, 87,
351

Serre, 452

Shafarevich-Tate group, 237, 239,
252, 440

Shanks, 146

Shimura, 336, 436, 437, 451

Shimura curve, 460

SLy(Z), 276

smooth, 191, 423, 424

split, 318, 319

split multiplicative reduction, 64,
434

structure theorems, 478

subexponential algorithm, 145

subfield curves, 102

successive doubling, 17, 18, 361

successive squaring, 140

sum, 339

supersingular, 79, 130, 133, 142
156, 168, 183, 185, 319,
321

symmetric encryption, 169

symmetric square, 470

tangent line, 24
tangent space, 465
Taniyama, 436, 437
Tate, 401
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Tate-Lichtenbaum pairing, 90, 157, Zagier, 440
167, 168, 354, 360, 364, zero, 340
374, 375 zeta function, 273, 430, 432, 441

Tate-Shafarevich group, 238
Taylor, 436, 437

Thériault, 424

torsion, 88, 302, 479

torsion points, 77, 79

torsion subgroup, 206, 208, 223
torus, 257, 267, 283, 285
transcendence degree, 485
tripartite Diffie-Hellman, 172
Tunnell, 462

twist, 47, 75, 108, 141, 334
twisted homomorphisms, 245

uniformizer, 340

universal deformation, 468
unramified representation, 453
upper half plane, 273, 276, 436

Vélu, 392
van Duin, 178
Vandiver, 446

Wan, 136

Wang, 178

Waterhouse, 98

weak Mordell-Weil theorem, 214

Weierstrass g-function, 262, 303,
341, 386

Weierstrass equation, 9

Weierstrass equation, generalized,
10, 15, 48

Weil, 215, 423, 431, 436, 437

Weil conjectures, 431

Weil pairing, 86, 87, 154, 171, 172,
184, 185, 350, 359, 360

Weil reciprocity, 357

Wiles, 437, 440, 448, 461

xedni calculus, 165

Yin, 178
Yu, 178
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