T 131438

unaagda
, . . ‘e =e™du
E.T. Goodwin ua: J. Staton (1948) ldtasmdrveswaridu  f(x)= _f —
+
. 0

U9 0.02< X <10.00 lasfienuasisniudanuudiudimedisudumian 4 laold
aunsuAn aynsadaduiny uazHaas TR asRN IR (ualunmn
drwasfanigudifianuginndudan Tagianizatneds MIudetray X lumsdiman

Wiassniafiamsswimluadonuds L ldwamnanniin)
umarninefinuss F9ldiuuianufaainan mwma‘lﬂémsﬂszmmﬁwm

©  mga-u

» ue™du . .

Worfiu f(m,n,x) = [———— dmiv m,ne {012} uar x20 losldinaiiams
u" +x

° = [ 4 ad v o * fo Ao L 3 =t “

dmanmeadiamaninais g Sdudnhavasiartuiidmnldnuouisuny

0

' - o : v . &
Tugmusnradinmfinush  ldmewesieridn  f(x)= _[
0

At ] o o . J v o » i o & ' el
Sarruianuuininaisudumif 6 udnhedlaliuSoudsuiudsswaidu u

2
e du
u+Xx

landrva9

JU *> q ol ‘ld’
UnANuYed E.T. Goodwin U]z J. Staton uanmnum‘lﬂmmmmﬁoﬁﬁu Tunsdin

X—>0Uar X > o
0 Adl “ o (1: @ a P - 4
ludrunaasvadIntinusn 'lmmmaauﬂs:anﬁmwmaoTﬂnmsumtﬂgﬂ Tag

2 2
e¥du tueVdu “u’e™Vdu - . ¢
MIME0IBuAnia j , I UAs J == 2 TatATmamdiaus
0 0 0
- 1Y) “ 1 A .a a a v & ‘ « aa -
Faeay usuBrufisuiusidadiinsiuasduiinians 3 thamaafiavunminzay

o ar d. *“ ) & o ‘l"
fmsufaclfmdrvasnaidulunsdauy

1 P o Y o ] u -
ludwiimavesineiinusih mieesaiorsu f(m,n, x) = j ule ™ dy udn 5
o U+ x"

Nyt Tﬂﬂ‘l'naunsmwu aummmtaumnu Nalaam‘mmmwamun'mmauwuﬁ las
'Jﬁmsmﬂ‘%wummmlam Lmemnmmm'lmaqLma:’mmtﬂ?uumuunu

‘lua’mq@mwannmuwuﬁﬂs:naumuaaomﬂnmn ao Tumeanuan n léwen

% L o ﬁ € v < ot et
JARENY an'ﬁu‘lmnmuwuﬁu

K
uazaTRseuNnAnTIIeslaity  g(x)= | ©
2

+X

uazdaldianadiat S/ . e
wampdmmlzgnavasllgmimaiand  Raduunmalunsmeis

llﬁﬂu a o - ~ v o e Al
: ey Tﬂu‘lvrm‘l,nsmwu DUNTUTATUINY WL ATMIMISIvufiBeeay  uas
UNIANUIN U ‘lﬂLz«maﬁUa:taueﬂumsﬁ']mmmaﬂs:msﬁlﬁumiﬁﬁnmﬁwuﬁ‘f



129
Abstract TE ! a1 L
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E.T. Goodwin and J. Staton (1948) evaluated the function f(x) = I ”
u+

.

to

four decimals accuracy for the range 0.02 <X <10.00 by using ascending series,
asymptotic series and numerical solution of a differential equation. They showed that
each method was valid over a restricted range of X values. However, the results of
Goodwin and Staton were unnecessarily complicated because of the old — fashioned
computational techniques available in 1948.

In this thesis, their methods are extended to approximate values of the function
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are also used to extend and check the Goodwin and Staton resulits.

for m,ne {0,1,2} and X 2 0. Modern computational methods

edu
U+ X

considered

In the first section of the thesis, the function f(O,l, X): I
]

by Goodwin and Staton is evaluated to six decimals accuracy and compared with the
values in their paper. Further, the function f(O,l, X) is evaluated in the limits as
X—>0and X — o0, '

In the second section of the thesis, the efficiency of the numerical integration

routines in MATLAB is investigated by comparing values obtained from the integrals

o o oyl o 2 -yl
e du Fuedu u‘e™ du
Pt and I—Z— with the exact analytical values.
0 0 0

In the third section of the thesis, the other 5 cases of the function f(m, n, X)
for m,ne {0,1,2} are evaluated by using ascending series, asymptotic series,
numerical solution of differential equations and numerical integration, and the resuits

from the different methods are compared.
The thesis concludes with two appendices. In appendix A, the behaviour of the
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function g(x): _[ >~ is investigated and the results are applied to the physical
U+ X
0

problem of an electrical transmission line. In appendix B, a more detailed analysis is

given of some of the numerical methods used throughout the thesis.





