
Abstract 
In the mid-eighteenth Century, Swiss-born mathematieian Leonhard Euler 
developed a formula so innovative and eomplex that it eontinues to inspire 
researeh, diseussion, and even the oeeasional limeriek, Dr. Euler's fabulous 
Formula shares the faseinating storv of this groundbreaking formula - long 
regarded as the gold Standard for mathematieal beautv - and shows whv it 
still lies at the heart of eomplex number theorv, 
This book is the sequel to Paul Nahin's An Imaginarv Tale: The Story of 
exp-1, which ehronieled the events leading up to the diseoverv of one of ma-
thematies' most elusive numbers, the Square root of minus one, Unlike the 
earlier book, which devoted a signifieant amount of spaee to the historieal 
development of eomplex numbers, Dr. Euler begins with diseussions of manv 
sophistieated applieations of eomplex numbers in pure and applied mathe-
maties, and to electronic teehnologv, The topics eovered span a huge ränge, 
from a never-before-told tale of an encounter between the famous mathema-
tieian G, H, Hardv and the phvsieist Arthur Schuster, to a diseussion of the 
theoretieal basis for single-sideband AM radio, to the design of ehase-and-
eseape problems, 
The book is aeeessible to anv reader with the equivalent of the first two vears 
of College mathematics (ealeulus and differential equations), and it promises 
to inspire new applieations for vears to eome, Or as Nahin writes in the book's 
prefaee: To mathematieians ten thousand vears henee, 'Euler's formula will 
still be beautiful and stunning and untarnished bv time,' 
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beauty redux 
Complex Numbers (an assortment of essays beyond the elementary involving 
complex numbers): The 'mysterv' of exp-1 - The Caylev-Hamilton and De 
Moivre theorems - Eamanujan sums a series - Eotating vectors and negati-
ve frequeneies - The Cauchy-Schwarz inequalitv and falling roeks - Regulär 
n-gons and primes - Fermat's last theorem, and faetoring complex numbers 
- Diriehlet's diseontinuous integral 
Vector Trips (some complex plane problems in which direction matters): The 
generalized harmonic walk - Birds Aying in the wind - Parallel races - Cat-
and-mouse pursuit - Solution to the running dog problem 
The Irrationalitv of DA2(" higher"mathatthesophomorelevel) : Theirrationalityof D— 
TheR(x) = B(x)ex+A(x)equation, D-operators, inver seoperators, andoperatorcommutativity-
S olving f orA(x)andB (x) — Thevalueof R(Di) — Thelaststep(atlast!) 
FourierSeries(namedafterFourierbutEulerwastherefirst—buthewas, alas,partiallyWRONG 
Functions, vibratingstrings, andthewaveequation—PeriodicfunctionsandEuler'ssum— 
Fourier'stheoremf orperiodicf unctionsandParseval'stheorem—Discontinuousf unctions, theG 
Dirichlet' sevaluationof Gauss' squadraticsum—Hurwitzandtheisoperimetricinequality 
FourierIntegrals(whathappensastheperiodofaperiodicfunctionbecomesinfinite, andotherneat 
Dirad simpulse' function'—Fourier' sintegraltheorem—Rayleigh' senergyformula, convolution, 
Somecuriousspectra—Poissonsummation—Reciprocalspreadingandtheuncertaintyprinciple— 
HardyandSchuster, andtheiropticalintegral 
Electronicsandexp— l(technologicalapplicationsof complexnumbersthatEuler, whowasapractia 
Whythischapterisinthisbook—Linear, time—invariantsystems, convolution(again) ,transfer fu 
Themodulationtheorem, synchronousradioreceivers, andhowtomakeaspeechscrambler— 
Thesamplingtheorem, andmultiplyingbysamplingandfiltering—MoreneattrickswithFouriertn 
Single — sidedtransforms,theanalyticsignal,andsingle — sidebandradio 
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