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An Investigation on P-Adic U ~umbers'  

Hamza MENKEN 

ABSTRACT : In this paper, firstly we show that there are infinitely many p-adic numbers y  

such that y E UIr1 and P, ( y )  E Ulr1 where k E N , 1 < i < k and P, (x) are non-constant 

polynomials with integer coefficients. Secondly, we prove that the finite linear combination of 
p-adic algebraic numbers and semi-strong p-adic U-numbers belong to A u U . Finally, we 

prove that if y is a p-adic U-number and y  is a semi-strong p-adic U-number, then both 

y  + y and y . y numbers belong to A u U . Moreover, we remark that if y is taken as a 

p-adic U-number the last statement fails to be true. 

Introduction 

Mahler [lo] divided the complex numbers into four classes as A, S, T, U. 
Later, Koksma [7] set up another classification of complex numbers. He divided 
them into four classes as A*, S*, T*, U*. Wirsing [14] has shown that these two 
classifications are equivalent. 

Let p be a fixed prime number and I ... I denotes the p-adic valuation of 
P 

the set of rational numbers Q. Furthermore let Q,  denote all the p-adic 

numbers over Q. 

Mahler [I  I] had a classification of p-adic numbers as follows: Let P ( x )  
be a polynomial with integral coefficients and H(P) be the height of P(x). 
Suppose that H, n E N and { E Q,, . Mahler lets 

I 
This paper is based on the author's PhD's thesis accepted by the Institute of Science of Istanbul University 

in 2000. 1 nni grateful to Prof. Dr. Kamil ALNlAClK for his valuable help and encouragement at all stages ol 
this work. 































































n n + l  
for Y ~ ~ + ~  € U S  and re Z Y ,  .y1,+, =la  Z, y k  E U S  c U holds.. 

k  =l k  =l 

n n 
We assume that 4 + y , E U and 5. n y E U . From Theorem 5 

k = l  k = l  
we obtain 

and 
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