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Almost 811 seientific and technoleglosl imvestige-
tins result in mathematical models, of which systons of
. ardinary differential equatims 18 e, wiich oo¢urs Quite
frequently. The need to obtain Sgourate approxint iions
to the soluticns of these sets of equatims has e:i aged
the attenticn of mathematicians tiroughout and IS pro-
duced & mmboy of methods. The advent of the algital
computer has greatly alded the numerical analyst i: lis
search for &nd Snalysis of new and efficient tecimiques.

Trds tiesis presents scme methods for the mumoriecal
integration of ordinary differential equations and 13
divided into four omapters, of wideh the first e is
devoted to & discussion of stiff systems and derivation
of a stiffly Stable linear multi.step me thod, malking use
of second derivatives. In the segeond &nd third ehaplers
me thods of mumerical integratios are used for the Bolution
of second Grder two point boundsry valus problems, This
quadrature approach 18 extended in the fourth ehapior
to the solution of a fourth arder linear two point
boundary valus problem ocourring in plate deflection
theary.



The eantents of the thesis briefly sumariszed arve
as follows:
chapter 13 ‘

mmannu“_atmmc
stability of linesr multi-step mothods nd SHAff StAM Mty
in partioulsy, It is knam WAt for the efficient inte-
gration of SyStems of equations whose jJacobian meirix has
widely separeiod eigenvalues, A«gtable methods aye tie
best., But ti® Scouracy of A-stable linear multi-step
methods 18 Soverely restricted, Since their order ofmnot
oxosed o, TO get over this difficulty, Gear defised the
omoept of Si4fF stability whioh ensbled Mm to obiain
Stiffly stabls methods of arder upto six,

Based @ this definitien, SHLfly stable formulse
of the type '

g" Yoty = Do Tnue * 0 Yog o & = 20100

are developed in the secend part of this chepter, malding
m«mmtunm. They Gre shown to have arder
k+ and their eanvergence proved., The stability ¢uxves

of these methnds are drawn and tiw results of the numerical
experiments @ three examples coupared with the aetual
solutions,
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chapter JXt

In the first part of this shapter integrétio:n ru"
sre mmmmmm f (tex)f(x)dx with weight
funotins oory umwmmm
Legendre intogration. These rules are used for obiaining
© @ifference S¢lwmes for the solutien of the two peint

y*(x) #Plx,y)s % ¢ (8] Y(8) =0, yio) = s .

8ix different 'methods, eash of order six, fve
presented wideh depend on enly fimetion evaluations mlike
the derivative based formuls of USméni, The adaptaldlity
of these seioues to non-linedr equations is Also Siusm,
mnmmMOM¢anﬂahpmimw
omtributing t0 & saving of computer time. It i85 sisnifi.
eant to note that all the methods give better resulis
then h-extrapolation of the well known Numerov Scheme,
In the case of the linear equatien, least truneation error
is found to coour in the applioation of the method bLased
on Gauss Quadrture. PFurther, the round-off level is
resched at b = 27 witoh 18 an improvement en the result
reperted by USmAni, These ommelusions are based @ &
results of tho numerical experiments done.



for the sclution of the characterdiatic value protlon

v'(x) +ay = 0, y(0) wy(1) =0,

The oharacteristic values can be determined to & high
order of accurdey by these formulte,

Five of the difference schemes developed in Clapter IIX
are used in Chapter III for the solution of the mixnd

7"(x) = P(x,y) o = e [a,b),

y'(a) ~oy(a) = a4
y'(v) + ay(b) = p &

The quidrature rules are Sgain found useful for
evaluating tig integrals in the identities

yixg) 26xg) + w'xg) + [ (etly"x e nedas
and ‘ ¢

Yixyg) 2 ylmy)-y’(x,) + a‘f (1=t)y"(xy= nt)as,
ALl the five Selenes are shom b0 be of arder six and
their converpense proved.
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Numerical experiments show that the five meilods
give 8lmost t18 seme arder of Sgcurecy and hence 1% 18
aifficult o wike & choloe of any one method &8 tio best.
Roumndeoft lovel in this oase is Fesched at h = 2™,

MWWlWhmmlm&ud‘W
value mmmcum:xmmuwma
in Crapter IV to the solution of the fourth erder linear
two point boundary value problem

7 (x) + £(x)y(x) = g(x)s £(x) > 0 x ¢ (8,01

As in Ciapter II, quadréture rules are first ostablished

J" (1ex)® £{x)ax
-1

with weight fumetions corresponding to Radau and obatto
integration, It is found that a1l of them lead to e
and the same difference scheme, |

8%y, ’? ity + 6% +3pmle =208,

Monotane nmature of the eccefficient matrix is cstab.
1ished and honge the oomvergence of the method, W0 examples
are solved o show the usefulness of the method in the
solution of e differential equation ccourring in plate
deflection timery.



A sizth cwder scheme 18 also proposed, thaygh 1t
convergence i3 not proved. From the results of tie
numerical experiments, 1t 1s cmjectured that the 20 thod
must be eavergent.
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