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Abstract: In this paper, we study that two Banach spaces are isometrically iso- morphic if Hausdorff 

distance between them measures zero. 
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I. Introduction 
Given a metric space (a set and a scheme for assigning distances between elements of the set), an 

isometry is a transformation which maps elements to the same or another metric space such that the distance 

between the image elements in the new metric space is equal to the distance between the elements in the original 

metric space. In a two-dimensional or three-dimensional Euclidian space, two geometric figures are congruent if 

they are related by an isometry, the isometry that relates them is either a rigid motion (translation or rotation), or 

composition of a rigid motion and a reflection. 

In this paper, we study new notions of distance called Metric space. A metric space is a set X with 

function of two variables which measures the distance between two points. Hausdorff distance, named after 

Felix Hausdorff, gives the largest length out of the set of all distances between each point of a set to the closest 

point of a second set. Given any metric space, we find that the Hausdorff distance defines a metric on the space 

of all nonempty, compact subsets of the metric space. 

Early days, in 1953 Beckman worked on isometry of Euclidean spaces. In 1993, Huttenlocher came to 

knew an application of Hausdorff distance as image comparison. The biologist Yau has studied DNA sequence  

representation  without  degeneracy  in  2003.  Further,  in  2008  Yau  and his group studied  a  protein  map  

and  its  applications.  Recently,  Kun  Tian  and  group  worked on two dimensional Yau-Hausdorff distance 

with applications on comparison of DNA and protein sequences in 2015. Based on above observations, in this 

paper we worked for comparison of two DNA’s structure and if they are isometrically isomorphic then we 

conclude that they have same structure. 

 

II. Preliminaries 
The concepts in this section should be familiar to anyone who has taken a course in real 

analysis. Therefore, we expect the reader to be familiar with the following definitions when applied to 

the metricspace(R,d),whered(x,y)=|x−y|.However, withtheexclusionofsomeexamples,forthe majority of 

this paper we will be working in a general metric space. Thus our definitions will be given with 

respect to any metric space(X, d). 

 

Deftnition 2.1. Metric space (X, d) consists of a set X and a function d : X ×X → R that satisfies the 

following four properties. 

(1) d(x, y) ≥ 0 for all x, y ∈X. 

(2) d(x, y) = 0 if and only if x = y. 

(3) d(x,y)=d(y,x)forallx,y∈X. 
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(4) d(x,y)≤d(x,z)+d(z,y)forallx,y,z∈X. 

The function d, which gives the distance between two points in X, is called a metric. 
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III. Construction of the Hausdorff Metric 
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IV. Hausdorff Metric Space 
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