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sSYNOPSIS

Siagmlor integrols of Coudhy type occur oftan in the

study ef acrodynamics, ‘'hile the theoiy of quadroture for
functions of ene varicble is fully devaloped, se for no
syotamtic ncthod has beon preoentad for the devdlopment of
qadratare formlas for Cmchy principal wilue integrals,
oot of the provious attaapts have been to use speciol

techniques for obteining quodrature formilos for the Couchy

1
princtpol value intesrad § (n-0)"'fixdy ¢ el-3,1). 1In
23

this thesis we discuss tw ncthods for the dovdlopnent of
quadrature formmlos for Cauchy principol value integrals)

the firot method 48 to make use of the Couchy residuc thoorem
vhile the sccond mothod makes use of the fides of subtrecting
out the singulaoprity, In daptor I, using the complex

variacble methods we obtain mdified GusseJacobi quodrature
formulos for the munecpicol evaluction of F (1-:)"(1&!)‘1’( x) dx,

Gy » =3 vhere fl x) hos o mmbar of M‘ELMM in (=1,1),

In Mapter 1I, using the complex varioble mothedg, we mpdify
the tropeseidal sequence of mulee for the mmerical evaluotion
of integrole of periodic functions with Canchy end Poiscon
type hemncle, The errors of mdified GCouss-Jocobi quadroture
formlios ond the modified ¢ropezoidal mules are cloo obtainedp
the contour integrol exprescions for these ofrfors orfe cimilor

to those for the civors of the Gouop=Jocobl and the trapezoidol
rules, Thug, in Chepter 111, we indude agymptotic cotimotes



for the crrors of Causo=Jocoli @adrature formulos ani the
trogeoidil sequence of fules for certain types of analytie
functions, In Chapter IV, we give o gystamtic nethody
based on the idea of subtrocting out the singularity, for

the comstruction of quadrature formmlas for Couchy principal
value integrals, e chow that, using the ncthod of subtrocting
out the a.tganarw, a known quadrature formula for the proper

intagral Iﬂl)ﬂx)dx ean be casily modified to obtadn
2
@adrature foralos for the Souchy prineipol voluce integrol

b
{ﬂa)(n-c)""ﬂn}d.. e & 0 ¢< b € o, Vorious particuler
a

mdified forxmlos ore discusced for Coudy principal walue
integralo with finite co-infinite and infind te ronge of

integrution, st of the results previously obtained by
vardous authore are induded os povtd eulep casos of aup
results, PFinally we show thot, using the method of subtrocting

out the sinmlarity, the tropezoidol sequence of rules 49
very cocily modified for the mnmerical ovaluation of

74
{ fx) cotl ?) dw, ¢ ¢(0,27), M x) perdodic with period
o
27, Mamericel exanples are incdluded to dllustrote the
mdified uadrature formlas obtained,

The theals consiots of 4 chopters and a bricf description
of the contents of cach chapter follows,



Dapter Is Using the compl ex vardoble methods we
obtafn wdified Couso=Jocohd qu re formlas for the
Couchy princlped value Antegral du-z)"tu:)"ﬁ x)d%,

Ggf > =1y vhere f(z) 48 onalytic in some reglon containing
the dnterval [=1,1) excopt for o finite mumber of simple
polesy one oF mwre of these lying in (=1,1), lodificd
qQuadroture formmlas are devaloped correspondiag to the

cases when none of the poles coincides with o Jocobi abscisgsea
and vhen one or more poles of M 2) codncide with o Jocobd
abscissa, In coch case the mdified formla consists of

Gauss-Jacobi cquodroture mrmia apilied o Ml x) end ceptain
. "eorrection' terms which inwolve "functions of the socond

kind', If m demotes the minder of poles of fMz), then on
nepoint mdified Gusse-Jacobi formulo has polymomial precision
2memel, Some explicitly deternined formlos are ldsted for
(g =( g*. gi) and some intoresting side reamults are
derdived, Contour integral reprosentaotions of the orvors of
the modificd Gouss<Jacobi quudrature formlng aore glivon,

Sicpeer 11: Using the comgiex vapiable mothods we
wdlly the trapezoldol sequence of mules for the mmerdical

cvaluation of the Caudy principal wvalue intesrol f M) =

cotd 53 jan, ¢ & [0,20), M x) perdodic with perdod 27,
orcf &0 & =0(1)2nely o 2nepoint modified tropeseidal
formilo consists of the tropesoidol rule applied to

flx) cotl &S ) ond the 'corroction’ tem 20fic) cot me,



Modificd tropomoidal mules are algo obtained for the cuse
vhen ¢ = ? for sonc kaogl)m-l. Ye then obtein mdified
trepepldal sequeanco oF mules for the nmercol evaluation

of integrals of periodic functions with Poisson type kernel

ﬁmm b-cu(:-c})'lﬂz)du. b#0, e trapesoidal seqaonce
0

of mules gives good approximtions to the acbove integrol for
large values of b and these approximations get worse for b
getiing closer o Serv. llouever, e wpdified Wapazolidal
seqionec of rules obtoined gives mch better approximote
values for the integrol even for b close to sero. Ontour
intogral representation for the ertors of the mdificd
trapazoldal sequence of Mules are given in cach cnoe,

Shopeer iii3 The ermom of mwdiried Guss-Jocobl
quadeture formmias of Qiapter I ord the orrors of the

mdified tropezeidal sequence of rules of hapter II are
similer to the orrors of the corresponding 'unwodi fied!
@uedroture formloa, Thercfore inthis chopter we diofuss
obtolning coymptotic estimntes for the errore of Cougo=Jocobd
and the trepesoide) Mmlo for cortain types of annlytic

funct fons,

Siicptep IVE In this chapter 2 gyatemtic devdopment
of quodreture formles for Guchy principal volue integrols
ic given valng the nethed of subtiacting sut thoe singlopity,

We show thot o known quodreture formmle for the proper integrel



rdx)ux)d: can be meny mdified for ;he mnericol evoluction

of the Cmacy principal value integrol f o ) se0) 20 )y,

e al ¢< DS e The conputational meanm of ouch
o mdificd quodroture formlo depends upon the availoebility

of $t ¢)= fd l)la-c)"'dx; fortunately, for some of the

mre mmy‘um (elasstenl) weisht functions wix), g ¢)
can be obtuined explicitly, Uie obtoin several porticular
wdified @oadrature formilog for Couchy principol wvolue
integrals with findte, semi-infinite and infinite ronge of

integrotion, !Bot of the provioudly obtained formmmlas by

various cuthors, mdnly for integrole with findte pange of
integration, are dncluded here co particulor cuses of our
mdified formmlos, Extensions to the cose of o mmber of
poles 4s incduded, Ve then chow thot using the mothod of
subtracting out the singmlority, the trapezoidol scqience

of rules for the proper Amteprol I:l:du. N x) periodic

o
vith period 27 com De caally mdificd to obtain quadroture

b
ﬁmxnamf-ﬂxl cotd 4):1:. ¢ el 0,27,

Some of ?he resulto of the thesiso have been published
in BIT (1974), Mumerische Mathemtik (1974) and in Coleolo
(1973).
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