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PREFACE 
, ' 

THE mathematical problems which anse in dealing WIth 
numepcal'data are att,ractive and important. Some know
ledge regardmg them is requll'ed by workers in many dIffer
ept fields;-3stronomers, meteorologists, phY81ClStS, engineers! 
naval architects, actuaries, biometrlcians, and, statisticians, 
as well a~ p1(re mathematicians; but until recently there 
has been very little instruction OD. the subject in the 
"mathematical departments of the British universities. Of 
late, however, there has b~~n a great awakening of interest 
in it, and it is now included in the syllabus ,for t~e Open 

• Competitivp Examination for appointments in the Home and 
Indian Civil Services, the Colonial Service, etc, 
'. The 'present volume represents courses of lectures given 
at diflerent times during the years 1913-1923 by Professor 
WW.ttake~ to undergraduate and graduate ,students in the 
Mathematical Laboratory orthe, University of Edinburgh, and 
ma.y be regarded a~ a. manual of the tea.ching and practice. 
of the Labor!"tory, pom;>lete save for the subject of Descriptive 
Geometry, for which a separate text-book is desirable. The 
manuscript ,of t.he lectures has been prepared for publication by 
Mr. Robinson, who ha.s performed the whole of the work of 
num~rical verification and has contnbuted additional examples. 

, . 
The exposition has been designed to make fach chapter" 

as far as possibl~, intelligible to those who have not mastered 
th~ preceding chapters; so that a~y Qne who' is interested in 
some special problem may, by tl~e help of ~he Table of Contents, 

v 
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. find and ~nderi!tand what is said about it without bemg obhgeJ 
to read from the begmning of the book. 

One feature whICh perhaps calls for a word of explanatIOn 
IS the prominence glven to arithmetical, as distmgUlshed from 
graphlcal; methods. 'Vhen the EdInburgh Laboratory Was 
established m 1913, a trial was made, as far as posslble, of 
every method which had been proposed for the solution of the 
problems under consideratIOn, and many of these methods "ere, 
gra.phical. Dunng the ten years which have elapsed smce 
then, the graphlcal methods have almost all been abandoned, as 
theIr infenonty has become eVldent, and at the present tillle 
tile work of the Laboratory is almost excluslvely anthmetlcal. 
'A rough sketch on squared paper is often useful, but (except m 
Descriptive Geometry) graphical work performed carefully With 
instruments on a drawing-board lS generally lesl:\ rapid and less 
accurate than the arithmetlcal solutlOn of the same problem. 

The material equipment essentlal for a student's mathe-' 
matical laboratory is very simple. Each student should have 
a. copy of Barlow's tables of squares, etc, a copy of Crelle's 
.. Calculating Tables," and a seven-place table of .logarIthm~ 
Further, It is necessary to provide a stock of computmg paper 
(i.e. paper ruled mto squares by rulings a quarter of an inch 
apart; each square is intended to hold two digits; the rulmgs 
should be very faint, 80 as not to catch the eye ~ore than 
is necessary to guide the alignment of the calculation), and 
lastly, a stock of computing fonns for pract!cal Fourier analysis 
(those used in Chapter X of this book may be purchaSed). 
With this modest apparatus nearly all the computatIOns here
after descnbed may be perfonned, although time and labour 
may. often be saved by the use of multiplying and adding 
machines' when these are available. • , 

Attention may be drawn to the opportulllties which the 
subject presents to the research worker in Mathematics. There 
is an evident need for new and improved methods of dealing 
with many of the problems dIsc.ussed in the later chapters. 
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