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In this paper, we shall define some invariants (i.e. number theoretic 
function) of prime p congruent to 1 mod 4, and consider the problem to 
express the prime p by using those new invariants of p. 

Namely, almost all such primes p are uniquely expressed as a poly­
nomial of degree 2 of the first invariant n, which takes any value of natural 
numbers. Then, the coefficient of the term of degree 2 is the square of 
the second invariant u, which takes any value of natural numbers of the 
form 26 TI p~' (o=O or 1, and prime P,=I mod4). The coefficients 2a 
and b of terms of degree 1 and O respectively are invariants depending on 
u and satisfying the relations a2 +4=bu 2 and 0<a<(l/2)u 2• 

Moreover, with terms of these invariants, a necessary condition of 
solvability of the diophantine equation x2 -py 2 = ±4m for any natural 
number m, an explicit formula of the fundamental unit of the real quad­
ratic field Q( Jp), and an estimate formula from below of the class­
number of Q( Jp) are given. 

Throughout this paper, the following notation is used: 

N: the set of all natural numbers 

Z: the ring of all rational integers 

Q: the rational number field 

N: the absolute norm mapping 

(-): Legendre-Jacobi-Kronecker symbol. 

Theorem. Almost all rational prime p congruent to I mod 4 are 
uniquely expressed in the form 

p=u 2n2 ±2an+b, 

where 
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