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. B S TRA C T 

The work pres ented in' the 切esis entitiぬ、Stable 

Me切ods for Second Order Ordinary Difforcntial E叩atioris' . 

is dividぬ 血七o five chap七ers. 

. A general d iscussion 吐 numerical me切ods for 301v垣g 

second order 血itial value probi帥s, is giv叫 血 比cfなs七 
ch白p七er. 

In chaptとr II,a class 吐 One st叩 me比ods for soiv玩g 

比e differ即tial e四ation y"=f<x,y,y') is d加叫ssed. h 

me切od of O(h加）加 比い 。lass 血volves der加ati ves 。王 y 吐 

order i f or j=1,2,...,p+1. 工t is self s切rt血g, sta上li e 

血 也e sense of Rutishauser, and P-stable for second order 

periodic 加itial value probi師 ytt ＝王（x,7),y(x0) ＝ち， 
y、(X0)=y：・ h bound for 切「 global err叱 is obta加ed for 

廿1is class 吐 ne七hods. It has a small error cons切nt. An 

algori廿皿 for con女all加g the 叫obal error by con比oli血g 

切e local e rror per unit step has been suggested for th加 
class of mc切ods. Numerical ccniparisons are giv叩 in the md 

of 切is chap七er. 

In Chapter ェI]:,a four切 ord町 numer ical me比od for 

s oly血g the general sec叫a ord町 a迂ferential α狙a tian 

y,,=f(x,y,y、）,y(x_)=y_,yt（叱） =yt has been derived. ー 	－ー－－ ・－ o－ 一o－一 o 一 o 
This me切od is self starting,P-stable (when a即i ied 切 

y"=f(c,y)),and it 血volves only 切o function evaluations 

p虻 s七叩． 加如portan七 f ea切re of the 亡orm吐a is 七hat 



.d bI1士ty 、 is めtain:1 even 比ough e叩a ti. ons 血dlud如gy' 

can also be treated, since most 吐 切e previous formulae idぬ

仇is pr叩er'ty have been a即lied o吐y to y"==f(x,y). H叫ever, 

when y、 is not presen七 calcul a七ions ge七 further simpi比ied. 

Easily caic吐able and s加pie 女uncation error eStimate.s are 

given,'which can be usd 王or automatic error control 如 

ccynpu切七ions. 血e method is illustrat醸 on nu田lerica1 examples. 

In Chap七町 Iv，切o Nystr酬 type 如切ods for 也e 加tegra- 

tion of second ord叱 differential e呼tions y"=f(x,y),y(xo) 

=yo,  y' (X0 )= y: are obtained・  The f Om吐ae are  d町ived 血，

切os七eps. In 也e first s七ep i>e apply the Lobatto quadrature 

formula id切 knぬes to 切e 血tegral form 吐 	血it垣i value 

problem. TMS gives one equation 王or 切e un加叩n ち+1 Which 

加volves k-2 unkn叫n y-values a七 n on- s七ep po血切 In 

second step we express 切ese y-values at k-2 nan-step po加畑

七】 terms of 比ese values and y 
n＋よ 
	we get a syste皿叱 

e叫ationS 血vol v血g yn+1 H eric e，己七 each 血tegra七ion 

step, g叫erally,a non-1血ear syst帥 of s(k-1〕 e叫ations has 

to be solved if y e R 	Me切叱s of order s奴 and eiめ七 wh加h 

correspond 七ok=4- andk=5 respec七:'-四ly have been 

の切血醇． These me切ぬs 弓re shown 七o be P-stable. Numerical 

ex柳ples are also given 血 切e end 吐 切e chapt町． 



In 切e las七 chap七er,a s以切 order P-stable s拠unetric 

fo吐 step me切o( for perioctic 血i tiaユ value prめlem y"=f(c,y), 

is derived. I七 requires three ftinc七ion eval ua 七ions peど step. 

The me切o&i cari be considered as a stabi1ized modifica七i窃lo王 

Lambert and wa七s叩's six出 or( 町 玩pl ic i七皿:出cd. 'which'has a 

f in i七e 血七erval 吐 periodicity. The me切od is illus女atぬ 

on nun'町ical ex包mples. 
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