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Background of Collatz Conjecture

In modern mathematics, one of the interesting and most
enigmatic unsolved mathematical problems is Collatz
Conjecture in number theory and discrete dynamical
systems proposed by one celebrated mathematician
Lothar Collatz in 1937.

Although the problem on which the conjecture is built is
remarkably simple to explain and understand, the
nature of the conjecture and the behavior of this
dynamical system for proving or disproving the
conjecture have been altogether exceedingly
difficult.



Collatz Conjecture

A function T is defined on ℕ ℕ. T is 

defined as follows,

The iterative scheme is introduced     

There is a natural number such that          

for all initial value    .This is what is known as 

Collatz Conjecture.



Collatz like function

We have defined a class of

transformations named as Integral Value

Transformations (IVT) where we have had

a Collatz Like function (s) where we have

been able to make proof for Collatz like

conjecture in our context.



Integral Value Transformations (IVT)



Formulation of IVTs



Formulation of IVTs



IVT in 1 dimension…



Algebraic relations of IVTs



Collatz like Conjecture



Iterative convergence
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Convergence behavior of Collatz and IVT





Algebraic form of IVTs
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Collatz behavioral  IVTs
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Morphology can enlighten the convergence 

behavior of each IVT

What we have observed :

In case of Collatz function, the convergence graph

shows very slow rate of convergence for different

X0’s whereas in our IVT domain, there are Collatz

like transformations for which the convergence

graph shows very rapid convergence.

In our cases, not more than 10 iterations required

to converge to 0 for set {0,1 ,2 …200} whereas

the number 27 takes 111 iteration for converging

to 1 in the Collatz function.



 This kind of convergence behavior we would like to 
translate in terms of Mathematical morphology. 
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