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ABSTRACT

The geodesic differential equation is a second order

ordinary differential equation of the form

2 i n n A J1 j2
&y J /4 Figh () &
at®  g= g, d1de T et at

where G; 3 is cl function on an open subset D of R" for all
1v2

i=1,...,n. Solutions of the geodesic differential equation

satisfy the functional equation y(p,v,at) = 3(P,av,t) vhere

+
R2n 1

(Psv,t) € , @ € R and $(3,v,0) = D, g%-(§,$,o) =7 are

the initial conditions.

This thesis deals with analytic third order ordinary
31 4 o e
differential equations Q_E§,= Hl($,$,$,t) with initial
dt
i 2

. : i
conditions ¢ (p,u,v,0) = pi ) g%-(5,3,$,0) = ui, Q—EQ(E,E,$,0) = v
t

for all i = 1,...,n and finds an equation with properties similar

to the geodesic differential equation. Define qu = (aul,...,uun),

(a2 M

-+ 2
av = V seessl vn),a € R. By the Fundamental Theorem of
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Ordinary Differential Equations, there exists a unique solution
v (3,5,%,¢) to the above differential equation with given initial
conditions. We assume that v (3,3,7,t) satisfies the functional
equation wi(ﬁ,aﬁ,u¢,t) =y (E,+,$ f(a,t)) where ($,3,¥,%) W,

W is some neighbourhood of (8,5,8,0), and f(a,t) is a real valued
function which is analytic for all (a,t)e U, where U is a
neighbourhood of (0,0). We also assume that £(¢,0) = f(0,t) =0

where defined. From this assumption we can conclude that the

third order ordinary differential equation must be of the form

¥ J k J
3.4 n n n 2 3 n n 1 1
d—-%: I 5 5 'G Jj(w).—lp. = E% + ¥ EK X -\t)—LE_L
at®  g=1 g, 9= d1dpdy " dt dt k=1 §.=1 v

for all i =1,...,n and that f(a,t) must equal qt.

Differential equations of this type we call "Hypergeodesic
Differential Equation" because the functional equation they satisfy
is similar to the one that the solutions to the geodesic equations
satisfy.

Conversely, if for each i = 125650305 wi satisfies

Bﬂi R n i[ J2 J3 n 1 Jl
- : e : z GJ Jsd ) dt dt dt Ki J 2 dt
dt Jl =] J =1 33-1 1vers “1 j 1 1 dt
where h ’i are analytic on open subset D of Rn, then wi

33y * il

must be satisfy the functional equation wi(E,aﬁ,a¢,t) = wi(3,3,3,at).
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Furthermore, we show that as a result of satisfying this
functional equation the solutions of the hypergeodesic differential

equation have geometric properties similar to geodesices.
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