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The new results that we established are the following:

Theorem 11. Let 𝑘 and 𝑚 be such that 𝑘 is coprime with 𝑚 and 𝑚 < 𝑘 <
𝜎(𝑚). If some 𝑛 has abundancy index 𝑘/(𝑘 −𝑚), then 𝑛 is not feebly 
amicable with any other integer.

Corollary 12. If 𝑘 is coprime with 𝑚, 𝑚 < 𝑘 < 𝜎(𝑚), and 𝑛 has abundancy 
index 𝑘/(𝑘 − 𝑚), then 𝑛 is not amicable with any other integer.

Proposition 13. For 𝑝 prime, 𝑝 is feebly amicable with 𝑛 if and only if 𝑛 is 
𝑝 + 1 - perfect.

Our R-code produced the following histogram showing the abundancy indices 
of the first 100,000 positive integers. Also shown are also the first 20 feebly 
amicable numbers which are not amicable nor perfect.

R code

Given some unproven conjectures about amicable numbers, we generated 
the following questions and conjectures about feebly amicable numbers:

Question 1: Are there an infinite number of coprime feebly amicable pairs?
We conjectured that there are an infinite number, given the regularity 

seen in our data.

Question 2: What is the density of feebly amicable numbers relative to the 
positive integers?

We conjectured that the asymptotic density is at least less than 0.0416. 
Therefore, it is likely to be 0. This was confirmed by a paper by Pomerance et 
al.

Question 3: As the number of the feebly amicable numbers approaches 
infinity, does the percentage of the sums of the pairs divisible by ten 
approach 100%?

It is known that this is true for amicable numbers. But it does not seem 
readily apparent for feebly amicable numbers. We did not conjecture an 
answer to this question.

Questions and Conjectures

Introduction

The sum of divisor function, 𝜎(𝑛), for a positive integer 𝑛, is the sum of all the 
divisors including 𝑛 itself. Looking at the ratio of the sum of divisors and the 

number itself, 𝜎(𝑛)
𝑛

- known as the abundancy index, we look into its relation to 

concepts such as perfect numbers, abundant numbers, deficient numbers, 
and amicable numbers. Through understanding these relations, we will define 
the concept of feebly amicable numbers. This is a generalization of an 
amicable number with weakened conditions so that the sum of divisors of the 
two numbers does not need to be equal.

We use the R programing language to produce some abundancy indices and 
then a list of feebly amicable numbers. This data allows us to ask some 
questions about feebly amicable numbers that are unknown about amicable 
numbers.

New Results

Example

We have found 14 and 30 are feebly amicable numbers.

The abundancy index of 14 is 
12

7
- this is taken from 𝜎 14 = 24.

The abundancy index of 30 is 
12

5
- this is taken from 𝜎 30 = 72.

Then, we take the reciprocals of these abundancy indexes, such that:

14

24
+
30

72
=

7

12
+

5

12
= 1

So, we can see that they add together to equal 1. Thus, 14 and 30 are a feebly 

amicable pair.

Definitions

Amicable numbers are pairs of positive integers 𝑚, 𝑛 such that:

𝜎 𝑚 = 𝜎 𝑛 = 𝑚 + 𝑛

We noted that this implies that:

𝑚
𝜎(𝑚)

+ 𝑛
𝜎(𝑛)

= 1

That is, the sum of the inverses of the abundancy indices is equal to 1. The 
converse is not true. Hence we defined a generalization of amicable numbers 
to feebly amicable numbers if  that equation is true. 
Also, as perfect numbers have abundancy index 2, we note that the any pair 
of perfect numbers are feebly amicable. 

This Venn Diagram describes the relationship of feebly amicable, amicable, and perfect numbers.
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