
STUDY OF THE NORMAL VARIATIONAL EQUATION IN AN 

HOMOGENEOUS FIELD OF DEGREE FIVE 

A. MAKHLOUF AND N. DEBBAH 
Institute of mathematics, BP 12 El-Hadhar, University ofAnnaba, Algeria 

We study the normal variational equation of degree five: 
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where A is a parameter and C${t) verifies 
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The solution Cs(t) of (1.2) is the inverse function of 

„, . Is f1 du t = F(x) = hL77=^ 
We prove that the pole t$ of Cs(t) defined by C$(t) —> —oo is given by 

t—*t$ 

t5 = K 1 + 
cos (5) 

where^ = y f / 1 , / 1 = / 0
1 - ^ . 

We give the development of Cs(t) in the neighborhood of the pole £5 by using 
the Siegel theorem (Yoshida, 1986): 
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where x = 13
9
10V3 • r10//3 , ai, • • •, On are constants to be determined. We raccord 

the solution C${t) in the neighborhood of ts . We prove by using the lacets method 
that the solution Cs(t) has two independent real periods and two independent 
imaginary periods: 

P = %Jl-h-{\-a2), Q =4sJ\-h-{\+a), 
P> = i 8 jl • h • a • V l - a 2 , Q' = i 4 yj\ • h • v T ^ ? , 

where a = cos (f) . By putting z = [cs(t)]5 , we transform the N.V.E. (1.1) to the 
Gauss hypergeometric equation: 

where y = y(z). We obtain the solutions of (1.1) in form of series. 
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