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Abstract 

Lehmer's totient problem consists of determining the set of positive integers n such 
that cp( n) 1 ( n-1) where cp is Euler's totient function. In this paper we introduce the 
concept of k-Lehmer number. A k-Lehmer number is a composite number such that 
cp( n) 1 ( n - 1) k. The relation between k-Lehmer numbers and Carmichael numbers 
leads to a new characterization of Carmichael numbers and to sorne conjectures 
related to the distribution of Carmichael numbers which are also k-Lehmer numbers. 

l. Introduction

Lehmer's totient problem asks about the existence of a composite number such 

that cp(n) 1 (n - 1), where cp is Euler's totient function. Sorne authors refer to 

these numbers as Lehmer numbers. In 1932, Lehmer [14] showed that every Lehmer 
number n must be odd and square-free, and that the number of distinct prime 
factors of n, w(n), must satisfy w(n) > 6. This bound was subsequently extended 
to w(n) > 10. The current best result, due to Cohen and Hagis [10], is that n 
must have at least 14 prime factors and the biggest lower bound obtained for such 

numbers is 1030 [18]. It is known that there are no Lehmer numbers in certain 
sets, such as the Fibonacci sequence [16], the sequence of repunits in base g for any 

g E [2, 1000] [9] or the Cullen numbers [12]. In fact, no Lehmer numbers are known 

up to date. For further results on this topic we refer the reader to [4, 5, 17, 19]. 

A Carmichael number is a composite positive integer n satisfying the congruence 
bn-l = 1 (mod n) for every integer b relatively prime ton. Korselt [13] was the first 

to observe the basic properties of Carmichael numbers, the most important being 
the following characterization: 
















