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The concept of Abstract Cellular Complex(ACC) was introduced by Kovalevsky, to develop 

a consistent topology, for studying image analysis and data visualizations. In this paper the 

basic notions of homotopy and path homotopy are introduced using lower dimensional cells 

in ACC and investigated some of their basic properties. Further the homotopic(path homo- 

topic) relations are defined among the homotopic functions (path homotopic functions) and 

it is proved that the defined relation is an equivalence relation and its generated an 

equivalence class of homotopic functions (path homotopic functions). Finally the concept of 

fundamental groups are introduced by defining a binary operation on the class of path 

homotopic functions and some of their basic properties are investigated. 
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The set C(X,Y ) of all continuous functions from a topological space X to a metric space Y 

has a number of natural topologies such as the point-open, compact-open, uniform and fine 

topologies. However, sometimes none of these topologies is strong enough to apply a 

function space to a given situation, in which case a finer topology may be needed so that we 

have a stronger convergence. In 2011 Iberkleid et. al. introduced an interesting topology on 

𝐶𝐶(𝑋𝑋)  =  𝐶𝐶(𝑋𝑋,ℝ) which is finer than the fine topology. They call it the regular topology or 

the r-topology. The regular topology or r-topology on C(X) has basic open sets of the form 

𝐵𝐵𝑟𝑟(𝑓𝑓, 𝜂𝜂)  = {𝑔𝑔 ∈  𝐶𝐶(𝑋𝑋) ∶  |𝑓𝑓(𝑥𝑥) − 𝑔𝑔(𝑥𝑥)|  <  𝜂𝜂(𝑥𝑥) 𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎 𝑥𝑥 ∈  𝑐𝑐𝑐𝑐𝑐𝑐(𝜂𝜂)},𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓 ∈

 𝐶𝐶(𝑋𝑋), η is a nonnegative regular element (nonzero-divisor) of the  ri𝑛𝑛𝑛𝑛 𝐶𝐶(𝑋𝑋) 𝑎𝑎𝑎𝑎𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐(𝜂𝜂)  =

 {𝑥𝑥 ∈  𝑋𝑋 ∶  𝜂𝜂(𝑥𝑥)  ≠  0}. 
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Similarly, for a metric space (𝑌𝑌,𝑑𝑑), we define the regular topology on 𝐶𝐶(𝑋𝑋,𝑌𝑌 ) having basic 

open sets of the form 𝐵𝐵𝑟𝑟(𝑓𝑓, 𝜂𝜂)  =  {𝑔𝑔 ∈  𝐶𝐶(𝑋𝑋,𝑌𝑌 ) ∶  𝑑𝑑(𝑓𝑓(𝑥𝑥),𝑔𝑔(𝑥𝑥))  <  𝜂𝜂(𝑥𝑥) 𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎 𝑥𝑥 ∈

 𝑐𝑐𝑐𝑐𝑐𝑐(𝜂𝜂)}, where 𝑓𝑓 ∈  𝐶𝐶(𝑋𝑋,𝑌𝑌 ), 𝜂𝜂 is a non-negative regular element (nonzero-divisor) of the 

ring 𝐶𝐶(𝑋𝑋) and 𝑐𝑐𝑐𝑐𝑐𝑐(𝜂𝜂)  =  {𝑥𝑥 ∈  𝑋𝑋 ∶  𝜂𝜂(𝑥𝑥)  ≠  0}.𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶, 𝑖𝑖𝑖𝑖 𝑔𝑔 ∈  𝐵𝐵𝑟𝑟(𝑓𝑓, 𝜂𝜂), 𝑡𝑡ℎ𝑒𝑒𝑒𝑒 𝑔𝑔 =

 𝑓𝑓 𝑜𝑜𝑜𝑜 𝑍𝑍(𝜂𝜂)  =  {𝑥𝑥 ∈  𝑋𝑋 ∶  𝜂𝜂(𝑥𝑥)  =  0}. The space 𝐶𝐶(𝑋𝑋,𝑌𝑌 ) equipped with the r-topology is 

denoted by 𝐶𝐶𝑟𝑟(𝑋𝑋,𝑌𝑌 ). 

In my talk, I would discuss the various topological properties of the space 𝐶𝐶𝑟𝑟(𝑋𝑋,𝑌𝑌 ). The 

natural problem in studying 𝐶𝐶(𝑋𝑋,𝑌𝑌 ) for a general space 𝑌𝑌 is that we no longer can use the 

ring structure of ℝ, and therefore the space 𝐶𝐶(𝑋𝑋,𝑌𝑌 ) may not be a group.  
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In this paper we characterize completely homogeneous c-spaces. Various properties of 

completely homogeneous c- spaces are discussed. 

 


