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1. THEOREM. A necessary condition that 

(1) f{x) m x™ + cxx
m~l + •. • + em 

shall be irreducible in the G F [ p n ] , p > 2, is that its discrimi
nant * be a square or a not-square according as m is odd or even. 

I£f(x)~0 is irreducible its roots are \pni(i = 0, 1, • • •, 
m — 1). I ts discriminant is therefore the square of P , where 

p= n c -̂̂ o-n/̂ . 
For j < m - 1, we have ƒ ft. - fMt ,+1. But ƒ f ;m_ t = - ƒ„, 1+1. 

Hence 

P^ = ( - ly^P, 
so that P equals a mark of the GF[rpn~\, p > 2, if and only if m 
is odd. 

Remark. The condition is also sufficient if m = 2. 

2. LEMMA. The necessary and sufficient condition that a 
cubic shall have one and but one root in the GrP[pn] ; p >>2, is 
that its discriminant be a not-square. 

* As in the theory of algebraic equations, it is here convenient to designate 
as the discriminant the product of the squares of the differences of the roots. 
Most writers on cognate subjects insert the factor (— l)^»»^»-^ and some in
sert also the factor l/mm. 


