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A Friendly Introduction to Number Theory, 4th Edition is designed to introduce students
to the overall themes and methodology of mathematics through the detailed study of one
particular facet-number theory. Starting with nothing more than basic high school
algebra, students are gradually led to the point of actively performing mathematical
research while getting a glimpse of current mathematical frontiers. The writing is
appropriate for the undergraduate audience and includes many numerical examples,
which are analyzed for patterns and used to make conjectures. Emphasis is on the
methods used for proving theorems rather than on specific results.

FEATURED

® 50 short chapters provide flexibility and options for instructors and students. A flowchart
of chapter dependencies is included in this edition.

® Includes a new chapter on mathematical induction. There are many new exercises
scattered throughout the text.

® Five basic steps are emphasized throughout the text to help readers develop a robust
thought process:

D Experimentation P Hypothesis testing
D Pattern recognition P Formal proof
P Hypothesis formation

® RSA cryptosystem, elliptic curves, and Fermat’'s Last Theorem are featured, showing
the real-life applications of mathematics.

MRP Inclusive :
of all Taxes 358000

For accessing online chapters, in.pearson.com
please see the front inside cover.

Online resources available at
www.pearsoned.co.in/josephsilverman

ISBN 978~ 93 534-3307-9

|
II
(MM | |||1

X002ETA1 BB




Contents

e MeeSe el Randr sl e s e e S e e T Vv

Flowchart of Chapter Dependencies ............coiiviriiniininneaennnn. 1X

T e i Tn s DRSS SR E S c e e S U e O SIC e e S E |
1 WhatIs Number Theory? .......cicevesresinensstosnnccesccssacssncnan 6
2 Pythagorean Triples..........ccoiiiiiiieiiieiniiinneriennnneccccneens 13
3 Pythagorean Triplesandthe UnitCircle .............ooovviiiineinns 21
4 Sums of Higher Powers and Fermat’s Last Theorem .................... 26
5 Divisibility and the Greatest Common Divisor ...........oeevienenn.. 30
6 Linear Equations and the Greatest Common Divisor.................... 37
7 Factorization and the Fundamental Theorem of Arithmetic.............. 46
8 CORGIHONCES. ... i i iiiirsvroanti badamaibores ste s secssssosuses 3D
9 Congruences, Powers, and Fermat’s Little Theorem..................... 65
10 Congruences, Powers, and Euler’s Formula......................00000, 71
11 Euler’s Phi Function and the Chinese Remainder Theorem .............. 70
12 Primne NUbers oo iisa v svrnini sk g Vioy e A S B Gea e S Cfy oo 83
13- Comnting Primes= - v v s s diaiavil, SEr e e e 90
1 Mo PrnsS . . ittt sr e s iy sy s 96
15 Mersenne Primes and Perfect Numbers...........cooviinieniiienennn, 101
16 Powers Modulo m and Successive SQuaring.........oeeeeeeveevcennnns 111
17 Computing k®® Roots MOdulO 772 .. ..ccvnvvvnrinrrvrnnernseesooniees 118
18 Powers, Roots, and “Unbreakable” Codes .........ccovveiiiviiinenes 123
19 Primality Testing and Carmichael Numbers..............ooivininnnn.. 129
20 Squares Modulo p......covinniiiiintiiiiii ittt 141
21 Is—1aSquare Modulop? Is27.......ccoviiiiiniiiiiiiiiiininnnnn. 148

22 Quadratic ReCIproCIty .. .cooovvvevreeearsoosvrocssosressssvnnnenons 159



25 Pt o EndC RECIIOCIY . .. e i e e 171

24 Which Primes Are Sums of TWO Squares? . ........c..cvvvvnerevsssss, 181
25 Which Numbers Are Sums of Two Squares?...........ccoovvveeeeen... 193
- AL TNEy 8 Cine. TWO TS . 1., i s i 199
27 Euler’s Phi Function and Sums of DIViSOTIS .. .......covvvererinnneenss 206
28 Powers Modulo p and Primitive Roots ...........covvuuvoo. ... FERES 211
e Tt O RN e e 224
W-TheEgalian B bFmmry - . e 231
31 Square-Triangular Numbers Revisited ..............cc0vvvrivnnrinn.. 236
LB LR A R e SR s S e b e B G e 245
33 DIophantine A ROn . i st s e s s e = 251
34 Diophantine Approximation and Pell’s Equation ...................... 260
35 Number Theory and Imaginary Numbers .............c.oovveeennnn.... 267
36 The Gaussian Integers and Unique Factorization ...................... 281
37 Irrational Numbers and Transcendental Numbers...................... 297
38 Binomial Coefficients and Pascal’s Triangle .......................... 313
39 Fibonacci’s Rabbits and Linear Recurrence Sequences................. 324
40 Oh, What a Beautiful Function.......................... OIS P oA 339
A1 CUDIC e A e e~ e o ST L 3353
42 Elliptic Curves with Few Rational Points .. ..............cc0vvvvnnn..n. 366
45 Bomts on Elhiptic Carves Moo B 7. .. o e Lagoaniab gl 373
44 Torsion Collections Modulopand Bad Primes . ....................... 384
45 Defect Bounds and Modularity Patterns . ...................c00vvun. .. 388
46 Elliptic Curves and Fermat’s Last Theorem..............oovvuunvun... 394

R - i Lt e s e el - SR R RO R 396

. AR A R A TR SRR BN AR P s R RS R AR A bl s s 397
47 The Topsy-Turvy World of Continued Fractions [online]............... 410
48 Continued Fractions and Pell’s Equation [online]...................... 426
49 -Generating Functions fonline] .. ..., ... TiU00Nd 2100 © 3 200Ueais 442
0 Sums of Powers:fonknel. ... .. i 57704 2 URASTION U Q08 00 L1360 452
A Factorization of Small Composite Integers [online].................... 464

B AListofPrimes{onlmel .. 5 .. o i L GRS SO 466



