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A Discussion on the Concept of Similarity
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Abstract: In this paper a concept of relative measurement of similarity is proposed. With the approach presented we can quantify
degree and percentage of similarities between two objects. Objects may be anything, a geometrical shape, a domestic article, a
machine part, a piece of art, etc. In this paper, similarity is defined as a set of answers as True or False to a set of questions on
attributes of these objects. The paper also discusses the properties of the proposed concept of similarity.
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l. INTRODUCTION

o

A B C
Figure 1 Figure 2 Figure 3

A and B possess the same shape. B and C have different shapes but cover the same area.
We can pose the following questions:
Is B and A more similar than B and C?
Is A and C more similar than B and C?
The answer to these questions will require an understand of what we mean by “similarity”. To measure similarity, we need to define
similarity first. We are not dealing with “absolute similarity”, but a concept which we define as relative similarity.
We begin by proposing a statement which expresses an attribute of the objects which are under comparison. This would be a logical
statement must which elicits necessary answers to compare the objects.
For example, the attributes could be the areas of geometrical figures or the number of corners they possess, or any other thing which
could describe them.
Now we define a set S; = {Objects with a given logical attribute} which contains all elements which conform to the
Statement/Attribute defining the set.
Examples of such sets are:

S1: Set of elements with area equal to o units

Sz: Set of elements with number of corners greater than 3

Ss: Set of elements with number of concave edges less than y

S4: Set of elements with number of convex edges greater than &

And so on.
Say, figure B has 1 concave edge, and figure C has 3 concave edges. These two figures will be elements of a set S, of elements
having at least one concave edge.
However, the set Sq “The shape has 3 concave edges” will only have shape C as an element and not shape B.
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Therefore, in terms of Statement of set S;, the shapes B and C are similar. But in terms of Statement of set Sq B and C are not
similar.

If we consider a set S; consisting of elements whose “Area enclosed by shapes is o units” both shapes B and C having an area of o
units will be elements of set S,.

Figure 4 Similarity Venn diagram

We now depict the set of objects through circles; each circle representing a set of objects possessing a particular attribute. The Venn
diagram so produced is depicted in Figure 4.

The intersection of the circles is the measure of the similarity.

In Figure 4, each blue region is an overlap of two circles, or sets, so the elements are similar to 2™ degree.

There is one red region where there is an overlap of four circles, so the elements in the red region are similar to the 4™ degree.
However, the 2 blue intersections are from completely different sets, we still call the elements of both, similar to 2" degree.

The number of overlaps has been denoted by Q. Degree of similarity is defined as,

N
Degree of similarity = ﬂ S;
i=1
Where N is the total number of attributes or sets.
Two or more shapes are more similar when,

N n
(o=
i=1 i=1

_Where N ; n

. . .0
Percentage of similarity is defined as number of overlaps by total number of sets, that is v X 100%

1. SIMILARITY TO SAME
Having defined similarity, we can now move onto to define “same”.
A question may be: Are figure A and figure B the same?
The answer to this may be either “Yes’ or ‘No’
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But if we ask the question “Is figure A similar to figure B?

It would be followed by another question “Similar according to which attribute?”

A figure is said to be same if and only if, all possible questions with different attributes will return an answer “yes”.
On rephrasing the question “Are figures A and B similar in respect to every possible attribute?”

If the answer to this question is “yes”, then we conclude “Figures A and B are same”.

1. SUPERPOSITION

)

Figure 5 Figure 6

In Figure 5, red portion is the overlap between sets Syand S,, satisfying particular attributes. In Figure 6, blue is the overlap of sets
87 and §5, satisfying another set of attributes. In this case both the intersection is counted. If all the intersections of two sets are
taken into account, the total number of overlaps will be the total number of intersections.

For example:

A set §; contains figures that are made of thick lines and closed figures. A set S, contains figures with thick line and thin line and
some open figures and some closed figures. Now we define similarity by defining the intersection. Say similarity is of “thin lines”.
Hence there will be the overlap, between set S; and set S,. We now consider another intersection of set S; and S, defining
similarity as “closed figures”. We have thus considered two different intersections of the same two sets based on two different
attributes. We may call it superposition of the two intersections each based on one attribute. Thus, number of superposition equals
the degree for a given two sets.

V. ERROR
If we ask “Do the sets "asofih” (or any random sequence of characters that convey no meaning)?”
“Asofih” being a meaningless ‘word’, making it a meaningless attribute, the answer to the question can neither be “yes” nor a “no”.
the answer therefore is an error.
Here “error” shall be regarded as the result. Error is one of the limitations of assessing similarity.

V. UNIVERSAL SIMILARITY SET
Xy = {Set of dissimilar sets}
X, = {Set of similar sets with 1st degree similarity}
I, = { Set of similar sets with nthdegree similarity}
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Thus Z* is the universal set that contains all similar sets. It is defined as a set whose elements are sets with every possible degree of
similarity.

VI. TRANSITIVITY

If set A is n™" degree similar to set B and set A is nth degree similar to set C, then set B is nth degree similar to set C, if and only
if the attributes considered are the same. Thus, property of transitivity is not universal.

(1]
(2]

(3]
(4]

REFERENCES
Cantor, Georg (1874), "Ueber eine Eigenschaft des Inbegriffes aller reellen algebraischen Zahlen", Journal fiir die reine und angewandte Mathematik (in
German), 1874 (77): 258-262, doi:10.1515/crll.1874.77.258, S2CID 199545885
Kolmogorov, A.N.; Fomin, S.V. (1970), Introductory Real Analysis (Rev. English ed.), New York: Dover Publications, pp. 2-3, ISBN 0486612260, OCLC
1527264
Duignan, B. (2024, April 25). VVenn diagram. Encyclopedia Britannica. https://www.britannica.com/topic/Venn-diagram
Smith, Douglas; Eggen, Maurice; St. Andre, Richard (2006), A Transition to Advanced Mathematics (6th ed.), Brooks/Cole, ISBN 978-0-534-39900-9

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |




d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




