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Collatz Generalized :

an expansion of the 3n+ 1 problem

Lothar Collatz

Take the natural numbers N = {1, 2, 3, . . .}. The Collatz “3n + 1” function C : N → N is

C(n) =

{
3n + 1 if n is odd

n

2
if n is even .

Now take a look at the trajectory of a natural number n, which is just the infinite sequence (i.e., list)

{ n , C (n) , C (C (n)) , C (C (C (n))) , . . . } .

In 1937, Lothar Collatz conjectured that no matter what natural number n ∈ N you start with, the trajectory of n
contains the number one. Sounds easy (at least to state).

The Collatz conjecture is still an unsolved problem
although it has been verified to be true for n < 1017.

In this seminar we will explore the related An + B problem. Now define C : N → N by

C(n) =

{
An + B if n is odd

n

2
if n is even .

We will explore relationships between A, B, and n and whether a trajectory
• contains 1
• contains loops without reaching 1

• is unbounded with no positive integer occurring twice.

Understanding these relationships may help to shed light on the original unsolved Collatz conjecture.
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