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Discrepang theory originatedin the theory of uniform distribution. A typical problemis to
guantifytheunavoidablelimitationson how well adiscretedistribution cansimulatea continuous
one.This monograpton the discrepang methoddescribesow the tools of discrepang theory
have beensuccessfullyusedto gaininsightinto algorithmdesignandcompleity theory It is an
essentiateferencavork, presentingawealthof applicationgo awide varietyof topicsin computer
sciencetherebysupplementinghesuperldiscrepang theorymonographsf J.BeckandW. W. L.
Chenl[lrregularitiesof distribution, CambridgeUniv. PressCambridge,1987; MR 88m:1106],
M. DrmotaandR. F. Tichy [Sequenceg]iscrepancieandapplicationsectureNotesin Math.,
1651,SpringerBerlin, 1997; MR 98j:11057, andJ. MatouseGeometriadiscrepang, Springer
Berlin, 1999; MR 2001a:1113p

The first threechapterantroducethe fundamentalof discrepang theory emphasizingech-
niquesand completeproofs over lists of results.Chapterl concernscombinatorial(red-blue)
discrepang, which compareswo discretedistributions.Let § beafamily of subset®f afinite set
V. A two-coloringof V' is afunction x: X — {—1,+1}, andthediscrepang D, (8) of § is the
numbermin, maxges |x(5)], wherex(S) = >, ¢ x(z) representshe differencebetweenthe
numbersf redandbluepointsin S. Severalmethoddor boundingD,(8) aredescribedinclud-
ing applicationof the primal anddual shatterfunctionsto obtainupperbounds Shatterfunctions
arerelatedto the Vapnik-Chereonenkisdimension.Threealgebraicmethodsfor deriving lower
boundsarepresentedielying ontheincidencematrix.

The subjectof Chapter2 is the constructionof low-discrepang sets,including the Halton-
Hammerslg pointset.Thereis an extensve discussiorof the problemof placingpointsasuni-




formly aspossibleon theunit-radiusspherdan threedimensionsTo quotetheauthor“if you ever
harboredarny doubtaboutthe unity of mathematicsthis is requiredreading.You will witness
all branche®f mathematiceomingtogethern spectaculafashion’ A digressionnto modular
formsfollows, touchingupontheir role in the proof of Fermats Last Theoremby Wiles. Lower
boundtechniguegorm thefocusof Chapter3. Theseareoftenapproachedia the L2 normof the
discrepang function.VariousanalytictechniqguesrepresentedncludingHaarwavelets,Fourier
transformsandfinite differencing.

Geometricsamplingis discussedn Chapterd. The notionsof e-nets(for threshold-basedam-
pling) ande-approximationgfor count-basedampling)areintroducedandthe authorincludes
a primeron hyperbolicgeometryto explain a constructiorof a weake-netfor regular polygons.
Chapter5 treatsgeometricsearchingand Chapter6, on compleity lower bounds,exploits the
correspondenceetweerhigh discrepang andhigh compleity.

Applicationsto corvex hulls and Voronoi diagramsare consideredn Chapter?7. This chapter
includesthe useof samplingtechniquedrom the previous chaptergo prove thatthe cornvex hull
of asetof n pointsin R? canbe computeddeterministicallyin O(n log n + nl%/2)) time, for ary
fixedd > 1. Thisis asymptoticallyworst-caseptimal.

Thenext threechaptersnake applicationof discrepang theoryto linearprogrammingpseudo-
randomnessandcommunicatiorcompleity. Paradoxicallywith communicatiorcompleity, the
themeis the oppositeof thatin Chaptel6: here,low discrepang implieshigh compleity. Thefi-
nal chapternncludesa proofthatthe minimumspanningreeof a connectedjraphwith n vertices
andm edgescanbe computeddeterministicallyin O(ma(m,n)) time, whereq« is the classical
inverseof Ackermannsfunction.

Thebookcontainswell over 100figuresandillustrations.Threeappendicesollectbackground
materialfrom probability theory harmonicanalysis,andcorvex geometry The authors elegant
writing is personableandengagingwithout beingchatty andconsistentlydeliversnew insights
into the deepunderlyingprinciples.Sereral previously unpublishedoroofsare presentedThere
arebibliographicnotesatthe endof eachchapteyrwith over 300references.
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