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Preface t o th e Englis h 
Edition 

This textbook i s a translation o f Numerische Mathematik  kompakt  publishe d 
by Viewe g Verlag , wit h onl y a  fe w changes : mos t o f th e reference s t o Ger -
man monographs appearing in the German edition are replaced by reference s 
to Englis h writte n textbooks , som e ne w publication s ar e added , an d a  fe w 
errors hav e bee n corrected . A  webpag e fo r thi s boo k i s maintaine d o n th e 
AMS website at : 

http://www.ams.org/bookpages/gsm-57. 

I woul d lik e t o than k Richar d C . L e Born e an d Sabin e L e Born e (the y 
are bot h a t Tennesse e Technologica l University , Cookeville ) fo r th e carefu l 
translation an d fo r a  ver y efficien t an d pleasan t cooperation . I  a m gratefu l 
to severa l colleague s an d student s fo r suggestion s o n th e Germa n editio n 
which ar e considere d t o som e exten t i n thi s edition . Moreover , I  expres s 
thanks t o th e Christia n -Albrechts Universit y fo r trave l suppor t i n connec -
tion wit h thi s translatio n an d fo r givin g me the opportunit y durin g th e las t 
two year s t o hol d introductor y course s o n numerica l mathematic s fo r stu -
dents o f mathematics , engineering , an d compute r sciences . Thes e course s 
were base d o n th e Viewe g editio n o f thi s textbook . Additionally , I  woul d 
like t o than k Edwar d Dunn e fro m th e America n Mathematica l Societ y fo r 
several helpfu l suggestion s an d hi s patience . 

XI 



Xl l Preface to  the  English  Edition 

Finally tw o comment s o n frequentl y use d notations . Th e symbo l A  mark s 
the en d o f a n example , a  remark , o r a n algorithm , an d th e symbo l ' — «  — ' 
is used a s a  ditt o mark . 

Berlin, German y Octobe r 200 2 Rober t Plat o 



Preface t o th e Germa n 
Edition 

This textboo k emerge d fro m m y two-semeste r course s i n numerica l mathe -
matics which I have repeatedly taught sinc e 1997 at the Technical Universit y 
of Berlin. Thes e lectures were attended primaril y b y students o f mathemat -
ics and t o a  smalle r exten t b y student s o f physics an d compute r sciences . 

In its current for m this textbook addresse s students and graduates of mathe-
matics, computer sciences, and natural and engineering sciences. I n a concise 
form severa l basi c topics o f numerical mathematic s wit h importan t applica -
tions ar e treated : 

• interpolation , fas t Fourie r transfor m an d integration , 

• direc t an d iterativ e solutio n o f linea r system s o f equations , 

• iterativ e method s fo r nonlinea r system s o f equations , 

• numerica l solutio n o f initia l an d boundar y valu e problem s 
for ordinar y differentia l equations , 

• eigenvalu e problem s fo r matrices , 

• approximatio n theor y an d compute r arithmetic . 

For th e purpos e o f conciseness , th e numerica l solutio n o f partia l differentia l 
equations a s wel l a s nonlinea r optimizatio n i s not treate d here . 

The intentio n o f thi s textboo k i s t o conside r topic s i n a n elementar y an d 
clear form , thereb y onl y requirin g a  basi c knowledg e o f calculu s an d linea r 

xm 



XIV Preface to  the  German  Edition 

algebra. Moreover , man y o f the presente d method s ar e illustrate d b y fig -
ures. Fo r numerou s algorithms , practica l an d relevan t wor k estimate s ar e 
given and pseudo code s are provided tha t ca n be used fo r implementations . 
The approximatel y 12 0 exercises presente d wit h differen t level s of difficult y 
proved t o be good i n the courses . 

I use d preliminar y version s o f thi s textboo k a s lectur e note s fo r m y two-
semester course s i n numerical mathematics , eac h cours e meetin g fou r hour s 
per week . Th e firs t si x chapter s wer e alway s considere d i n th e firs t part , 
and Chapter s 7-1 3 were treate d i n the secon d par t o f these lectures . I n a 
one-semester cours e in numerical mathematics , an alternative is to consider 
numerical integration (Chapte r 6 ) only briefly, an d then to present the foun-
dations of one-step method s for the numerical solution of initial value prob-
lems for ordinary differentia l equation s (Chapte r 7 ) and relaxation method s 
for th e iterative solutio n o f linear system s o f equations (Chapte r 10) . 

For thi s textboo k ther e exist s a n onlin e servic e whic h i s availabl e unde r 
http:/ /www.math.tu-berlin.de/numerik/plato/viewegbuch. I t contains 
hints fo r th e presente d exercise s an d MATLA B routine s fo r som e o f th e 
pseudo code s presente d i n the textbook . Moreover , thi s onlin e servic e wil l 
contain a  list o f possibly necessar y corrections . Comment s o n this textboo k 
can b e sent t o my email address , plato@math.tu-berlin.de . 

I would like to thank my colleagues Prof. Dr. R. D. Grigorieff an d Dipl. Math. 
Etienne Emmric h fo r severa l suggestion s whic h ar e considered i n this text -
book t o a  larg e extent . I  a m indebte d t o Til l Tanta u an d Olivie r Pfeiffe r 
and som e other participant s o f the lectures fo r several mino r bu t importan t 
improvements. Finall y I  woul d lik e t o than k Prof . Dr . Chuc k Groetsch , 
Prof. Dr . Marti n Hanke-Bourgeoi s an d Prof . Dr . Hans-Jiirge n Reinhard t 
for thei r suppor t o f thi s boo k projec t an d Ulrik e Schmickler-Hirzebruc h 
from th e publisher Viewe g fo r her pleasant cooperation . 

Berlin, Ma y 2000 Robert Plat o 
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