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Abstract. By using Web, information contributes to existence of relation. The information
space take a position for exploring presentation and determines the existence of relation.
However, this existence depend on the access tool, the search engine. They are as interface
for it. A search engine has itself behaviour. This paper express the role of search engines based
on doubleton through logical reasoning and the set concept. While a similarity showed the
relation is exist.

1. Introduction
Information space such as Web contain a variety of information [1]. Available information can
be modeled as needed [2]. This depends not only on access tools to information spaces such as
search engines, but to the treatment of information resources [3]. Treatment is needed to map
the information space according to the desired result such as to reveal the existence of something
[4].

In the age of industry 4.0 [5], existence is not only related to information but also relation
[6, 7]. The relation of something to something else reinforces the existence of either or both,
and also interdependence will trigger the presence of information about something to increase
its existence [8]. Information can also be engineered to reveal the relation between something,
a relation that ensures the sustainability of the existence of something [9]. Therefore, the use of
search engine is as the mapping of information space so that the relations are described become
one of search engine roles. This is known as doubleton.

2. Problem Definition
In principle, the relations are formed through overlapping interests [10]. The importance of
something is described through its existence in the information space [11]. This principle means
that if a part of the information space states something and something else, both might have
a relation [12]. This is stated as co-occurrence, whereby they are to be together in one part of
information [13]. The existence of such a relation is stated by each representative in the Ωx∩Ωy,
that is the overlap cluster of two different clusters, each of clusters represents something. Each
Ω is an information space containing ω. Every ω as a webpage contains at least one or more
words with which the search term tx submitted to the search engine. This serves to raises related
information. Search terms are expressed as a set of words (w1, w2, . . . , wk), k is the size of tx



2

1234567890‘’“”

2nd Nommensen International Conference on Technology and Engineering IOP Publishing

IOP Conf. Series: Materials Science and Engineering 420 (2018) 012138 doi:10.1088/1757-899X/420/1/012138

or the number of words in tx. In the query, the co-occurrence is expressed as q = tx, ty for two
different search terms [14].

In theory, the query q = tx, ty gives the existence of a doubleton. A doubleton can be explained
as the doubleton search term, that is D = {{tx, ty} : tx, ty ∈ Σ} and its vector space denoted
by Ωx ∩ Ωy [15], a doubleton search engine event of web pages that contain a co-occurrence of
tx and ty such that tx, ty ∈ ωx and tx, ty ∈ ωy [16]. The existence of doubleton is supported by
singleton, which states that if there are two different search terms, tx �= ty , tx, ty ∈ S where S
is the singleton search term of search engine, there are Ωx ⊆ Ω and Ωy ⊆ Ω. Ω is the space
information [11]. Generally, therefore the existence of relations is expressed through the concept
of similarity that has been applied to the information extraction about networks [17], but this
existence needs to be proven through the relations between the word wk, the parts of information
space or webpages ω, and the search terms t. It is to determine the role that the search machine
can provide in theory and implementation [18].

3. The proposed approach
To get the overlap cluster from the information space is used a query q, that is q = Mahyuddin
K. M. Nasution,Opim Salim Sitompul as an approach to match content queries with content
available in the information space, where tx = Mahyuddin K. M. Nasution and ty = Opim
Salim Sitompul [19]. In general this is related to the concept of probability logic as follows: A
web page ω as a part of information space is relevant to a query q if the content of ω implies the
query. Therefore, we use this concept to prove the existence of the relations in the information
space [20].

On the other hand, the reality about it is that for every w in t, there exists w is also a member
of ω, so t ∈ ω. Therefore, the reality about it that for every w in tx and ty , there are w also
in ωx and ωy such that both tx and ty in ωx and ωy [21]. This approach involves set theory to
reason logically the concept of probability logic: an implication ωx ∧ ωy ⇒ q is true.

4. Analysis and Discussion
Two clusters of the information space, i.e. Ωx and Ωy, are based on two implications: ωx ⇒ tx
and ωy ⇒ ty are true, or

Ωx ∩ Ωy(tx ∧ ty) =

{
1 if tx, ty is true at ωx ∧ ωy , ωx, ωy ∈ Ω
0 otherwise.

(1)

Therefore, the inference of relation is about the probability of matching between a search term
and the webpages in the information space. Some of them are match or ρ(ωx ∧ ωy ⇒ q) is true.
The logical consequence of condition tx ∩ ty |ω whereby (tx, ty) ∩ ω reveals that applies

ρ(ωx ∧ ωy ⇒ q) �
{
1 if tx, ty is true at ωx ∧ ωy , ωx, ωy ∈ Ω
0 otherwise.

(2)

This expression as a mapping of information space around the relations depends on search term,
this is the cardinality or

|Ωx ∩ Ωy| =
∑
Ω

(ω ⇒ tx ∧ ty � 1) ≥
∑
Ω

(ω ⇒ tx ∧ ty = 1). (3)

whereby tx and ty are two search terms [14, 22, 23].
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4.1. Some base concepts
Let us have two search terms tx and ty with an assumption that

tx ∩ ty = ∅. (4)

It means that ∀w ∈ tx, w �∈ ty and ∀w ∈ ty , w �∈ tx. However, it is possible ∀w ∈ tx, w ∈ ty and
∀w ∈ ty , w �∈ tx, so that ∀ty ∈ ωy∃ty ∈ ωx and ∀tx ∈ ωx∃tx ∈ ωy , or

ωx ∩ ωy �= ∅. (5)

Thus, for two different search terms, we have

Ωx ∩ Ωy = {(tx, ωx)kj} ∩ {(ty , ωy)kj} (6)

or
Ωx ∩ Ωy = {({tx, ty}, {ωx, ωy})kj}

= {(tx ∩ ty , ωx ∩ ωy)kj} (7)

Based on Eq. (4) and Eq. (5), Eq. (7) be

Ωx ∩ Ωy �= ∅ (8)

or
|Ωx ∩ Ωy | ≥ 0 (9)

Suppose tx �= ty , it is possible that ∀w ∈ tx∃w ∈ ty or ∀w ∈ ty∃w ∈ tx so that

tx ∩ ty �= ∅ (10)

or it is possible that ∀w ∈ tx, w �∈ ty and ∀w ∈ ty∃w ∈ tx or vice versa, we obtain also Eq. (10).
If we substitute Eq. (10) to Eq. (7), we have Eq. (8) and Eq. (9) is more than the old value.
However, for |ty | < |tx| we have that ∀w ∈ ty , w ∈ tx and ∃w ∈ tx, w �∈ ty so that Ωx ∩ Ωy = Ωy

or
|Ωx ∩ Ωy | = |Ωy| (11)

Thus, the value in Eq. (9) contains values based on Eq. (11). It causes a greater value of
|Ωx ∩ Ωy |.

Theoretically the results expressed by Eq. (9) are evidences of change in the existence of a
relation [24].

4.2. An explanation
As an explanation, for two search terms:

(i) tx = Mahyuddin K. M. Nasution

(ii) ty = Opim Salim Sitompul

and we can use

(i) q1 = tx for |Ωx|.
(ii) q2 = ty for |Ωy|.
(iii) q3 = tx, ty for |Ωx ∩ Ωy |.
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At the time of writing, by using Google search engine we have a proof of existence about relation
between two proofs of existence about something in information space, that is |Ωx∩Ωy | = 9, 730
whereby |Ωx| = 34, 100 and |Ωy| = 3, 840. While for ”tx” and ”ty”, the proof of existence: the
relation is |Ω”x”∩Ω”y”| = 274 in information space; tx and ty are |Ω”x”| = 2, 240, |Ω”y”| = 2, 860,
respectively. This shows that doubleton comparison as |Ωx ∩ Ωy| > |Ω”x” ∩ Ω”y”| follows the
singleton to prove Eq. (3) as a rule in information space, that is a role of search engine for
proving the existence of relation in information space [25]. This is supported by the use of
similarity measurements, for example by using Jaccard coeficient:

{|Ωx ∩ Ωy|, |Ωx|, |Ωy|} ≥ {|Ω”x” ∩ Ω”y”|, |Ω”x”|, |Ω”y”|}.

That is
0.3449 > 0.0568

as the proof of relation existence in comparison. For example, the relation based on
78

(378+5,160,000−78) shows the relation between SumutSiana [26] and TALENTA [27].

5. Conclusion
The role of a search engine depends on mapping the information space based on query, search
term, and content of webpage for proving the existence of relations between contents of webpages.
The information space exemplify existence of relation based on the concept of doubleton, and it
is support by their singleton.
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