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ABSTRACT

The purpose of writing this thesis is to determine whether
there exist other types of second order ordinary differential
equations distinct from the geodesic differential equation whose

solutions satisfy a functional equation of the form

o (B,a7,t) = (B F,2(a,t))
for some real valued function f(a,t) where i = 1 [ - JPs
In the first chapter of this thesis, we vwill state the main
theorems of the theory of ordinary differentiel cquation and some
theorems in real analysis which are needed to prove the results in
the next two chapters, Our main theorem is in chapter 3 and states :
Let *(?J?,t) be the solution to a given 28 order differential
equation % ='ﬁ(3, 3, t). Suppose there exists a neighbourhood W of
(0,0) in R® and an analytic function £ : W » R such that
33,a¥,t) = 33,F,20,t))
whenever (?,d;,t) € Vand (a,t) € W.
Furthermore, assume that f(a,0) = 0, f£(0,t) = 0 whenever defined,

Then the differential equation must be either
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(1) °$i = ij($) ¢J wk + c$i , ¢ # 0, where
fla,t) = -él— w0 [1.= 6 #5es"]

or

(2) 'ﬁi = Gikﬂ$) &j ﬁk where f(a,t) = at

for all i = 1,2,...,n,

Conversely, if for each i = 1,2,...,n, wl satisfies the second
order ordinary differential equation of the types (1) or (2) where

i, 1 . R D
ij is ¢*, then Y must satisfy the functional equation ¥ (P,oV¥,t)
= (B,7,£(a,t)) where £(a,8) == tn [1 - a + @°*], ¢ # Oor

f(a,t) ™= (It, cC = 0.
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