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Definition of IVT 
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An example 
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Set theoretic form of IVT                               

  

 

We will now see some algebraic structures  on the above 

function space in the next few slides 
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Algebraic Structures on  
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Contd… 
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Basis functions for the vector space  
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Now, 

• We have a way expressing any function in the p-adic 

function space  in terms of the basis functions of the 

p-adic space. 

 

• Next we would like to see the relation between 

functions in the p-adic and (p+1)-adic function 

spaces. To do this , we have devised a mechanism by 

defining a transformation between the bases sets of 

each space which can be extended to the whole space. 
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p-adic to (p+1)-adic basis functions 

Then T is an Isomorphism.  
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An Illustration for the basis functions  

Through the Transformation ,   

, we have 
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Extension of T leads to… 
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Some properties of IVT 
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An Illustration 
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 Thus,  so far some of the algebraic properties of the 

space of Integral Value Transformations have been 

highlighted . 

  

Now, we will explore some analytical notions like 

derivability of these functions.  
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Derivability of IVT’s 

• For any function, to introduce the notion of 

derivability at a point , we first talk of the 

neighborhood of a point . 

 

• Since IVT’s are discrete functions, the neighborhood 

around a point will be a discrete set. Let us see the 

difference in the concept of neighborhood in the 

continuous and discrete cases.  
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Neighborhood around a point  

    In case neighbourhood of a point in a continuous domain, it’s 

defined as below 

 

 

 

 

 

     

    Next we define an operator on the space of functions for 

derivability at a point. 
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Differentiation 
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We see that…. 
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An illustration 
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Another example.. 
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Collatz like behavior 
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What now? 

• Now, we have the basic algebraic structures to work with and 

some basic analytical notions which sets the stage for further 

research. 

 

• We have plenty of IVT’s in any p-adic system, some of which 

have a Collatz like behavior. For the rest, we need to 

understand the dynamism of these functions for which we 

introduce a dynamical system in the next section. 

  

• There are many  ways of looking at a dynamical system and 

one of the rich ways is to look through topological dynamics.   
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Discrete Dynamical System 
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Discrete Dynamical System of IVT 
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Orbits 
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Classification of orbits 

 We can classify the orbits into 3 broad categories namely: 

•  steady state equilibria / fixed points 

•  periodic points 

•  non-periodic points 

 

    This classification gives us a better understanding of the dynamism of the 
IVTs.  
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Factors and Topological Conjugacy 
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Topological Conjugacy of IVT induced DS 
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Another  direction  

   The dynamical system defined before is a non-linear system hence we 

can do the stability analysis of the fixed points in order to see how 

chaotic the dynamical system is. Let us discuss this tritely. 
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What do we mean by stability? 
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Conditions for local stability 
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Conditions for global stability 
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THANK YOU!! 
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